
September 5, 2007

United States Nuclear Regulatory Commission
Office of Federal and State Materials and
Enviromental Management Programs
Janet R. Schlueter, Director
Two White Flint North
11545 Rockville Pike
Mail Stop T8F24
Rockville, MD 20852-2738

Dear Ms. Schlueter,

In April of 2006 Governor Tim Kaine signed a letter of intention for the Commonwealth of
Virginia to become an Agreement State. This letter is submitted as our official draft application
for review by the NRC. Included with this letter is the necessary documents to support our intent
on becoming an agreement state. If you have any questions feel free to contact me. Thank You.

Les Foldesi
Director, Division of Radiological Health
804-864-8151
les.Foldesi@vdh.virginia.gov
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AGREEMENT
BETWEEN

THE UNITED STATES NUCLEAR REGULATORY COMMISSION
AND

THE COMMONWEALTH OF VIRGINIA
FOR THE

DISCONTINUANCE OF CERTAIN COMMISSION REGULATORY AUTHORITY
AND RESPONSIBILITY WITHIN THE STATE PURSUANT TO SECTION 274 OF

THE ATOMIC ENERGY ACT OF 1954, AS AMENDED

WHEREAS, The United States Nuclear Regulatory Commission (hereinafter referred to
as the Commission) is authorized under Section 274 of the Atomic Energy Act of 1954,
as amended (hereinafter referred to as the Act), to enter into agreements with the
Governor of the Commonwealth of Virginia providing for discontinuance of the
regulatory authority of the Commission within the State under Chapters 6, 7, and 8, and
Section 161 of the Act with respect to byproduct materials as defined in Sections lIe. (1)
and (2) of the Act, source materials, and special nuclear materials in quantities not
sufficient to form a critical mass; and,

WHEREAS, The Governor of the Commonwealth of Virginia is authorized, under the
Code of Virginia Section 32.1-235, to enter into this Agreement with the Commission;
and,

WHEREAS, The Governor of the Commonwealth of Virginia certified on [date?] that
the Commonwealth of Virginia (hereinafter referred to as the State) has a program for the
control of radiation hazards adequate to protect public health and safety with respect to
the materials within the State covered by this Agreement, and that the State desires to
assume regulatory authority for such materials; and,

WHEREAS, The Commission found on [date?] that the program of the State for the
regulation of the materials covered by this Agreement is compatible with the
Commission's program for the regulation of such materials and is adequate to protect.
public health and safety; and,

WHEREAS, The State and the Commission recognize the desirability and importance of
cooperation between the Commission and the State in the formulation of standards for
protection against hazards of radiation and in assuring that State and Commission
programs for protection against hazards of radiation will be coordinated and compatible;
and,

WHEREAS, The Commission and the State recognize the desirability of the reciprocal
recognition of licenses, and of the granting of limited exemptions from licensing of those
materials subject to this Agreement; and,



WHEREAS, This Agreement is entered into pursuant to the provisions of the Atomic
Energy Act of 1954, as amended;

NOW, THEREFORE, It is hereby agreed between the Commission and the Governor of
the State, acting on behalf of the State, as follows:

ARTICLE I

Subject to the exceptions provided in Articles II, IV, and V, the Commission shall
discontinue, as of the effective date of this Agreement, the regulatory authority of the
Commission in the State under Chapters 6, 7, and 8, and Section 161 of the Act with
respect to the following materials:

A. By-product materials as defined in Section Ile. (1) of the Act;

B. Source materials;

C. Special nuclear materials in quantities not sufficient to form a critical mass.

ARTICLE II

This Agreement does not provide for discontinuance of any authority and the
Commission shall retain authority and responsibility with respect to:

A. The regulation of the construction and operation of any production or utilization
facility or any uranium enrichment facility;

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

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

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

E. The evaluation of radiation safety information on sealed sources or devices
containing byproduct, source, or special nuclear materials and the registration of the
sealed sources or devices for distribution, as provided for in regulations or orders of
the Commission;



F. The extraction or concentration of source material from source material ore
and the management and disposal of the resulting byproduct material.

ARTICLE III

With the exception of those activities identified in Article II, paragraphs A through D,
this Agreement may be amended, upon application by the State and approval by the
Commission, to include the additional areas specified in Article II, paragraphs E, F and
G, whereby the State can exert regulatory authority and responsibility with respect to
those activities and materials.

ARTICLE IV

Notwithstanding this Agreement, the Commission may from time to time by rule,
regulation, or order, require that the manufacturer, processor, or producer of any
equipment, device, commodity, or other product containing source, byproduct, or special
nuclear material shall not transfer possession or control of such product except pursuant
to a license or an exemption from licensing issued by the Commission.

ARTICLE V

This Agreement shall not affect the authority of the Commission under subsection 161b
or 161i of the Act to issue rules, regulations, or orders to protect the common defense and
security, to protect restricteddata, or to guard against the loss or diversion of special
nuclear material.

ARTICLE VI

The Commission will cooperate with the State and other Agreement States in the
formulation of standards and regulatory programs of the State and the Commission for
protection against hazards of radiation and to assure that Commission and State programs
for protection against hazards of radiation will be coordinated and compatible. The State
agrees to cooperate with the Commission and other Agreement States in the formulation
of standards and regulatory programs of the State and the Commission for protection
against hazards of radiation and will assure that the State's program will continue to be
compatible with the program of the Commission for the regulation of materials covered
by this Agreement.

The State and the Commission agree to keep each other informed of proposed changes in
their respective rules and regulations, and to provide each other the opportunity for early
and substantive contribution to the proposed changes.



The State and the Commission agree to keep each other informed of events, accidents,
and licensee performance that may have generic implication or otherwise be of regulatory
interest.

ARTICLE VII

The Commission and the State agree that it is desirable to provide reciprocal recognition
of licenses for the materials listed in Article I licensed by the other party or by any other
agreement state. Accordingly, the Commission and the State agree to develop
appropriate rules, regulations, and procedures by which such reciprocity will be accorded.

ARTICLE VIII

The Commission, upon its own initiative after reasonable notice and opportunity for
hearing to the State, or upon request of the Governor of the State, may terminate or
suspend all or part of this agreement and reassert the licensing and regulatory authority
vested in it under the Act if the Commission finds that (1) such termination or suspension
is required to protect public health and safety, or (2) the State has not complied with one
or more of the requirements of Section 274 of the Act. The Commission may also,
pursuant to section 274j of the Act, temporarily suspend all or part of this agreement if, in
the judgement of the Commission, an emergency situation exists requiring immediate
action to protect public health and safety and the State has failed to take necessary steps.
The Commission shall periodically review this Agreement and actions taken by the State
under this Agreement to ensure compliance with Section 274 of the Act which requires a
State program to be adequate to protect public health and safety with respect to the
materials covered by the Agreement and to be compatible with the Commission's
program..

ARTICLE IX

This Agreement shall become effective on [date?] and shall remain in effect unless and
until such time as it is terminated pursuant to Article VIII.



Done at Richmond, Virginia this [date?] day of [month?], [year?].

FOR THE UNITED STATES NUCLEAR
REGULATORY COMMISSION

,Chairman

FOR THE COMMONWEALTH OF
* VIRGINIA

, Governor

Draft,



September 5, 2007

U.S. Nuclear Regulatory Commission
Janet R. Schlueter, Director
Division of Materials Safety and State Agreements
Office of Federal and State Materials and
Environmental Management Programs
Washington, DC 20555-0001

Dear Ms. Schlueter,

The United States Nuclear Regulatory Commission (NRC) reviewed Virginia's enabling
legislation and provided 10 comments in a letter dated October 23, 2006.

The Virginia Department of Health has proposed a change to the Code of Virginia, sections §
32.1-227 through 238 encompassing the 10 comments. Please see the listed sections of the
proposed code addressing the comments.

If you have any questions or comments please contact me, or Michael Welling at 804-864-8168
or mike.welling(vdh.virginia.gov.

Sincerely,

Les Foldesi
Director, Division of Radiological Health
804-864-8151
les.Foldesi(ivdh.virginia.gov



1. The Virginia legislation does not directly establish a radioactive materials program or
define its structure. The legislation does define the authorizations of the Board;
however, the legislation does not expressly designate the Board as the radiation control
agency. Please see SA-700, Section 4.1.1.1, Information Needed paragraph (a).

VDH Response: See section 32.1-229 A; "Department" is defined at section 32.1-3
to mean the State Department of Health.

2. Although the Virginia legislation does authorize the program to issue licenses, the
Virginia legislation does not clearly authorize the program to:

- impose additional license requirements; VDH: See section 32.1-229 C 8
- give exemption from the licensure requirements;

VDH: See section 32.1-229.3 C
- recognize the licenses of other jurisdictions; or

VDH: See section 32.1-229.3 D
- make it unlawful to acquire, possess, store, use, transfer, or dispose of

materials without a valid license, or to violate the conditions of a license.
VDH: See section 32.1-229.3 E

Please see SA-700 Handbook, Section 4.1.1.1, Information Needed, paragraph (b)(1),
(2), (3), (4), and (5).

3. Although the Virginia legislation does authorize the program to adopt regulations, the
Virginia legislation does not:

- specify the procedures and requirements for adoption of regulations, including
public participation; or
VDH: See section 32.1-229 C giving the Board the authority to adopt
regulations for a radiation control program; "Board" is defined at section
32.1-3 to mean the State Board of Health. The procedures and
requirements for adoption of regulations are in Article 2 of Virginia's
Administrative Process Act, sections 2.2-4006 through 2.2-4017. Section
2.2-4006 A.4.c. provides an exemption for regulations that are necessary to
meet the requirements of federal law or regulations. Specific procedural
requirements, including provisions for public participation, are in sections
2.2-4007.01 through 4007.06.
- allow the program to impose requirements in the form of other generic legally
binding requirements, such as orders.
VDH: See section 32.1-229 C 8

Please see SA-700 Handbook, Section 4.1.1.1, Information Needed, paragraph (c)(1)
and (2).

4. The Virginia legislation does not expressly authorize the program to require compliance
with regulatory requirements by both licensees and unlicensed individuals. Please see
SA-700 Handbook, Section 4.1.1.1, paragraph (e).

VDH: See section 32.1-229.3.E making it unlawful for any person to use,
manufacture, produce, distribute, sell, transport, transfer, install, repair, receive,
acquire, own or possess any source of radiation unless licensed by or registered
with the Department in conformance with regulations ... The regulations, 12 VAC
5-481-20, provide that, "Except as otherwise specifically provided, these



regulations apply to all persons who receive, possess, use, transfer, own, or
acquire any source of radiation; provided, however, that nothing in these
regulations shall apply to any person to the extent such person is.subject to
regulation by the Nuclear Regulatory Commission. Attention is directed to the fact
that regulation by the state of source material, byproduct material, and special
nuclear material in quantities not sufficient to form a critical mass is subject to the
provisions of the agreement between the state and the Nuclear Regulatory
Commission and to 10 CFR Part 150 of the commission's regulations."

According to the maxim of statutory interpretation expressio unius est exclusio
alterius, if a statute specifies one exception to a general rule or assumes to
specify the effects of a certain provision, other exceptions or effects are excluded.
Section 32.1-228 exempts radioactive material, including nuclear reactors, that is
subject to the exclusive licensing and regulation by the United States Nuclear
Regulatory Commission. Interpreting the statute, no other person, activity or
material would be exempt, whether licensed or not.

To enforce the statutory and regulatory requirements related to radioactive
materials (in addition to section 32.1-234), section 32.1-26 authorizes the State
Board of Health (Board) to issue orders requiring any person to comply with the
provisions of any law administered by it, the State Health Commissioner
(Commissioner) or the Department or any regulations promulgated by the Board.
Section 32.1-20 vests the Commissioner with the power of the Board when it is not
in session. Section 32.1-27 A. declares that any person willfully violating or
refusing, failing or neglecting to comply with any regulation or order of the Board
or Commissioner or any provision of Title 32.1 (Health) shall be guilty of a Class I
misdemeanor unless a different penalty is specified. Civil actions (injunction,
mandamus, or other appropriate remedy) are allowed pursuant to section 32.1-27
B.

5. The definitions of "Person" and "Source Material" in the Virginia legislation and those in
the Virginia regulations are not identical. These two definitions should be identically
listed in both the Virginia regulations and legislation.

VDH: See section 32.1-227

6. Although the Virginia legislation does not apply to nuclear reactors, the Virginia
legislation does not explicitly exclude other materials or activities reserved to the NRC
under Section 274c of the Atomic Energy Act of 1954, as amended, and Title 10 of the
Code of Federal Regulations Part 150.

VDH: See section 32.1-228

Please see SA-700 Handbook, Section 4.1.1.2, Evaluation Criteria, paragraph (b).

7. Although the Virginia legislation does provide for recognition of licenses transferred from
NRC to the Commonwealth under the Agreement, the Virginia legislation does not
authorize the reciprocal recognition of specific licenses issued by NRC or other
Agreement States.

VDH: See section 32.1-229.3 D



Please see SA-700 Handbook, Section 4.1.1.2, Evaluation Criteria, paragraph (c).

8. Although the Virginia legislation does provide for inspections of x-ray machines and
facilities that provide mammography services, the Virginia legislation does not contain a
general authorization to conduct inspections of licensee operations to ensure
compliance with regulatory requirements. The Virginia legislation also does not
authorize inspections of unlicensed facilities to assess the risk resulting from accidents
or environmental releases of materials.

VDH: See section 32.1-25

Please see SA-700 Handbook, Section 4.1.1.2, Evaluation Criteria, paragraph (g).

9. Although the Virginia legislation does provide for imposition of civil penalties, the Virginia
legislation does not provide general authority to take prompt enforcement action and
does not authorize a variety of legal sanctions, including suspension of licenses and
impoundment of materials. In cases of imminent threat to public health and safety, the
law should authorize immediate suspension without prior hearing.

VDH: For enforcement see section 32.1-234, for impound see section 32.1-328

Please see SA-700 Handbook, Section 4.1.1.2, Evaluation Criteria, paragraph (h).

10. Although the Virginia legislation does provide for the imposition of civil penalties, the
Virginia legislation does not:

- authorize suspension or revocation of a license for repeated or continued
noncompliance; VDH: See section 32.1-234 B
- authorize the program to seek injunctive relief; or VDH: See section 32.1-234 C
- authorize the program to refer licensees for criminal prosecution.

VDH: See section 32.1-27, any person willfully violating or refusing, failing or
neglecting to comply with any regulation or order of the Board or
Commissioner or any provision of Title 32.1 (Health) shall be guilty of a
Class I misdemeanor unless a different penalty is specified.

Please see SA-700 Handbook, Section 4.1.1.2, Evaluation Criteria, paragraph (i).



Other Virginia Code Sections

§ 32.1-3. Definitions.

As used in this title unless the context requires otherwise or it is otherwise provided:

1. "Board" or "State Board" means the State Board of Health.

2. "Commissioner" means the State Health Commissioner.

3. "Department" means the State Department of Health.

4. "Person" means an individual, corporation, partnership, association or any other legal
entity

§ 32.1-20. Vested with authority of Board.

The Commissioner shall be vested with all the authority of the Board when it is not in
session, subject to such rules and regulations as may be prescribed by the Board

§ 32.1-26. Orders; hearing and notice.

The Board is authorized to issue orders to require any person to comply with the
provisions of any law administered by it, the Commissioner or the Department or any
regulations promulgated by the Board or to comply with any case decision, as defined in
§ 2.2-4001, of the Board or Commissioner. Any such order shall be issued only after a
hearing with at least thirty days' notice to the affected person of the time, place and
purpose thereof. Such order shall become effective not less than fifteen days after
mailing a copy thereof by certified mail to the last known address of such person. The
provisions of this section shall not affect the authority of the Board to issue separate
orders and regulations to meet any emergency as provided in § 32.1-13.

§ 32.1-27. Penalties, injunctions, civil penalties and charges for violations.

A. Any person willfully violating or refusing, failing or neglecting to comply with any
regulation or order of the Board or Commissioner or any provision of this title shall be
guilty of a Class 1 misdemeanor unless a different penalty is specified.

B. Any person violating or failing, neglecting, or refusing to obey any lawful regulation or
order of the Board or Commissioner or any provision of this title may be compelled in a
proceeding instituted in an appropriate court by the Board or Commissioner to obey
such regulation, order or provision of this title and to comply therewith by injunction,
mandamus, or other appropriate remedy or, pursuant to § 32.1-27.1, imposition of a civil
penalty or appointment of a receiver.



C. Without limiting the remedies which may be obtained in subsection B of this section,
any person violating or failing, neglecting or refusing to obey any injunction, mandamus
or other remedy obtained pursuant to subsection B shall be subject, in the discretion of
the court, to a civil penalty not to exceed $25,000 for each violation, which shall be paid
to the general fund, except that civil penalties for environmental pollution shall be paid
into the state treasury and credited to the Water Supply Assistance Grant Fund created
pursuant to § 32.1-171.2. Each day of violation shall constitute a separate offense.

D. With the consent of any person who has violated or failed, neglected or refused to
obey any regulation or order of the Board or Commissioner or any provision of this title,
the Board may provide, in an order issued by the Board against such person, for the
payment of civil charges for past violations in specific sums, not to exceed the limits
specified in § 32.1-27.1 and subsection C of this section. Such civil charges shall be
instead of any appropriate civil penalty which could be imposed under § 32.1-27.1 and
subsection C of this section. When civil charges are based upon environmental
pollution, the civil charges shall be paid into the state treasury and credited to the Water
Supply Assistance Grant Fund created pursuant to § 32.1-171.2.



Not Approved

VDH Draft Legislative Proposal - Radioactive Materials Program

§ 32.1-227. Definitions.

As used in this article unless the context requires a different meaning:

1. "By-product material" means any radioactive material, except special nuclear material, yielded

in or made radioactive by exposure to the radiation incident to the process of producing or

utilizing special nuclear material.

2. "General license" means a license effective under regulations promulgated by the Board

without the filing of an application with the Department or the issuance of licensing documents

to particular persons to transfer, acquire, own, possess or use quantities of, or devices or

equipment utilizing, radioactive material.

2- 3. "Ionizing radiation" means gamma rays and Xiays, alpha and beta particles, high-speed

electrons, neutrons, protons, and other nuclear particles. 4..

3. "Per-son" includes, in addition to the entities enumerated in bdivision 4 of § 32.1 3, an

institlltion agency and political subdivisioni of this Commonwealth0 and of any other state but

does not include the United States Nuclear Regulatoryy Cnimissiofi Hir any successor theret or

any federal govenient agencies licensed by, thke U-ft0ed StatesýN4cear- Regulatefý' Commission

or any successor thereto.

4. "Person" means any: individual, corporation, parnership, firm, association, trust, estate, public

or private institution, group, Departn ent of this Commonwealth other than the Department of

Health, political subdivision ofthe Commonwealth, any other state or political subdivision or

Department thereof, and any legal successor, representative, agent, or Department of the

foregoing, but not including federal government agencies.

4, 5. "Radiation emergency" means any situation, excluding events resulting from nuclear

warfare, which involves the possibility of accidental release of ionizing radiation that may pose a

threat to the safety and health of any citizen of this Commonwealth.

5. 6. "Radioactive material" means any material that emits ionizing radiation spontaneously.

6-. "Sourcee material" means (i) uranium, thoriuim, or- any other- material which the United States-

N.uc.lear .Regulatory o.m.mIsn or- any sucessor. ther.et, has determined to be source material-,

or (4.) ores containing one or- mor.e of the foregoing materials in concentr.ations determined by the

United States Nuclear- Regulatory Conmmission or- any successor- thereto to be source material.
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7. "Source material" means uranium or thorium, or any combination thereof, in any physical or

chemical form; or ores which contain by weight one-twentieth of one percent (0.05 percent) or

more of uranium, thorium, or any combination thereof. Source material does not include special

nuclear material.

7-. 8. "Special nuclear material" means (i) plutonium, uranium 233, uranium enriched in the

isotope 233 or in the isotope 235, and any other material which the United States Nuclear

Regulatory Commission or any successor thereto has determined to be such but does not include

source material; or (ii) any material artificially enriched by any ofthe foregoing but not

including source material.

9. "Specific license" means a license, issued to a namedperson upon application filed under the

regulations promulgated pursuant to this article to use, manufacture, produce, transfer, receive,

acquire, or possess quantities of, or devices or equipmentgutilizing, radioactive material.

(Code 1950, § 32-414.3; 1964, c. 158; 1975, c. 563; 1979,c. 711.)

§ 32.1-228. Exemption. .

The provisions of this article shall not apply to ia~dioactive material, including nuclear reactors,

that are is subject to exclusive licensing and regulation by the United States Nuclear Regulatory

Commission.

(Code 1950,,§ 3-4147; 1964, c.158 1979, c., 7l'.)

§ 32.1-229: Gener.al po'Ners 3fo'1~ Powers and Duties

A. The Department of Health is designated as the state radiation control agency.

B. In accordance with the laws of the state, the Commissioner, as the manager and supervisor of

the Department, may employ, compensate and prescribe the powers and duties of such

individuals as may be necessary to carry out the provisions of this article.

A-. C. The Board is authorizet shall:

1. Establish a program of effective regulation of sources of radiation for the protection of the

public health and safety, including a program of education and technical assistance relating to

radon that is targeted to those areas of the Commonwealth known to have high radon levels.

9/6/2007 2
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2. Establish a program to promote the orderly regulation of radiation within the Commonwealth,

among the states and between the federal government and the Commonwealth and to facilitate

intergovernmental cooperation with respect to use and regulation of sources of radiation to the

end that duplication of regulation may be minimized.

3. Establish a program to permit maximum utilization of sources of radiation consistent with the

public health and safety.

4. Adopt regulations providing for (i) licenses to use, manufacture, produce, transfer, receive,

acquire, own or possess quantities of, or devices or equipment utilizing, by-product, source,

special nuclear materials, or other radioactive material occurring natufaH or produced

artificially, (ii) registration of the possession of a source of radiation and of information with

respect thereto, and (iii) regulation of by-product, source and sp~ecial nuclear material.:4

5. Encourage, participate in and conduct studies, investigations,training, research and

demonstrations relating to control of sources of radiation.

6. Develop programs for responding adeq~tately to r-adiation c-enis and coor-dinate such

programs 'with the Department of Emerge..cy M.anagement..

7 irevise as necessary, andmake available to the.publie a list of persons that haveb

ENaiona ental H.'h.lth Assy oc iatio or tnal Radon Safety B rdCrti Radon

N'ational Aseaino-te14ainlRd Sfety Bad Ce'tified R: a•

Professional Program or- any; tther- proefieieifrýy pfogram accaeptable to the Board of Health.

8- 6. Establish fee scehdules, which shall not exceed comparable federal Nuclear Regulatory5

Commnission fees, for the lIcensure andinspeetien of radioactive materials.

9. Adopt regulations for- the imposition of civil penalties pursuant to § 32.1 27 C for- violations

440- 7. Establish guidelinyes to require the licensed facilities or physicians' offices where

mammography services are performed to offer to the patient, prior to departure, development of

such films to ensure integrity and quality of the film. When film developing is not available or

the patient chooses not to wait, the patient shall be notified within two business days if another

mammogram is necessary. This requirement does not imply or require that a diagnostic opinion

fe
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be made at the time of the mammogram. The interpreting physician may require that the

mammogram be retaken if, in the opinion of the physician, the study is of inadequate quality.

8. Issue such orders or modifications thereof as may be necessary in connection with

proceedings under this article.

9. To the extent necessary to comply with the United States Nuclear Regulatory Commission's

regulations, policies, and guidelines, require reporting to both the Department and the Virginia

Department of State Police if any radioactive materials, including s6urces of ionizing radiation

approved by the Federal Food and Drug Administration for the treatment of foods pursuant to the

Federal Food, Drug and Cosmetic Act (21 U.S.C. § 301 et seqcJ, cannot beaccounted for within

24 hours.

Except as provided in this subsection, a report submiittd pursuant to this subsection shall be

confidential and shall not be a public record pursuant to the Freedom of Information Act (§ 2.2-

3700 et seq.). The Department shall cooperate and may share information submitted to it

pursuant to this subsection with the Deparftent of EmergencyManagement, United States

Nuclear Regulatory Commission, United States Food and Drug Administration, and state, local

and federal law-enforcement agencies,' as aplpropriate'T-he Department or the Virginia

Department of State Police may make public allor'6part of any report made or other information

obtained, pursuant tothis sectionf(i)• where the release of such report or information may assist in

the prevention of imminen'harm to public health or safety, or (ii) where the release of such

report or information may be useful for education of the public on health, safety or homeland

defense iss.ues.

Anyunauthorized disclosurebof reports, made pursuant to this subsection shall be subject to the

penalties of§ 32.1-27.

ther-apeutic X r-ay macffnes used in the healing arts. in addition, the Board may r-equire the

registration, inspeetiepn"d eertification of other- machines emitting radiation or- utiliin

radiation for- patients, consumer-s, worker-s or- the general public, except those machines operated

by r-emote contrel which are not accessible to human beings during operation.

C.Pursuant to its power-s enumerated in § 32.1 25, the Board shall provide for- scheduled and

r-andom unannounced infspections of facilities and physicians' offices that proevide mamgra-phy

services to ensure compliane. with la.ws, r.egulations or. conditi.ns specified by the Boar;d.

9/6/2007 4
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D. The Bear-d shall require r-eporting to both the Department and the Virginia Department of

State Police immediately if any, radioactive materials, includinig sourcces of ionizing radiation

approved by the Feder-al Food and Dr~ug Administration for- the treatment of foods pursuant to the

Feder-al Food, Drug and Cdsmetic Act (21 U.S.C. § 301 et seq.), cafmot be accounted for- withfin

21 hours. Sueh reporting shall only be necessar-y 'when requir ed by the United States Nuclear

Regulatory Conmmission. Except as proevide) in this subsection, a r-eport ubmitted pursuant to

this subsection shall be confidenitial and shall not be a public recor-d pub rssu-at to the Freedom ot

hnfo~mation Act (§ 2.2 3700 et seq.). The Departmnent shall eooper-at6-and may share inforatin

submitted to it pursuant to this subsection with the Departmeht of Emefgnpy Management,

United States Nuclear- Regulatory) Commission, United Statels.Food and Drug Administration,

and state, local and federal law enforcement agencieý7; as appropriate. The Depaiýent qr- the-

Virginia Department of State Police may make publi aleor- part of any, report mnadeor- other-

infonnation obtained, pusatt'his section (i), wher-e thetrdeoase of such r-eport or- infonnation

ma" assist in the pr-event ion of inmminenithir to public health or- safety, or- (ii) where the reles

of such r-eport or- infonnation may be usefuilf!r eddceation othpuicbnhealth, safety or

homeland defense issues. Any unauthorizcd dices~ freots made pur-suant to this

subsection shall be subjecoJhejpeai f J2.1 27.

D. The Departmnent s~hall: K

1. Collect and disseminateinformation relating to control of sources of radiation, including:

a. Maintain a~fiki of all license aýjppliczitionAissuanees, denials, amendments, transfers, renewals,

modifications, suspensionskand revocations.

b. Maintain a file of registranits possessing sources of radiation requiring registration under the

provisions of this article and anyt administrative or judicial action pertaining thereto.

c. Maintain a file 'of all of thea~geney's rules and regulations relating to regulation of sources of

radiation, pending 6r romulgated, and proceedings thereon.

2. Require registrationinspection and certification for all diagnostic and therapeutic X-ray

machines used in the healing arts. In addition, the Department may require the registration.

inspection and certification of other machines emitting radiation or utilizing radiation for

patients, consumers, workers or the general public, except those machines operated by remote

control which are not accessible to human beings during operation.
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3. Pursuant to its powers enumerated in § 32.1-25, provide for scheduled and random

unannounced inspections of facilities and physicians' offices that provide mammography

services to ensure compliance with laws, regulations or conditions specified by the Board.

4. Establish forms for the periodic Radiation Inspection Report;

5. Establish a database of registered and certified X-ray machines which shall include, but not be

limited to, the name of the owner or operator and the location of the machine

6. Develop programs for responding adequately to radiation emergencies and coordinate such

programs with the Department of Emergency Management

7. Maintain, revise as necessary, and make available to the public a list of persons that have been

listed as proficient to offer screening, testing or mitigation forradon by the United States

Environmental Protection Agency, the National Radon Measurement Proficiency Program of the

National Environmental Health Association or the National RadonSafety Board Certified Radon

Professional Program or any other proficiency program acceptable to the Board of Health

(Code 1950, §§ 32-414.2, 32-414.4, 32-414.6, 32-414.7, 32-414.16; 1964, c. 158; 1968, c. 314;

1975, c. 563; 1979, c. 711; 1987, c. 666; 1988, c. 736; 1989, cc. 275, 283; 1999, c. 755; 2000, cc.

271, 936; 2001, cc. 408, 426; 2003, c. 635.)

§ 32.1-229.01. Companies listed as proficient to perform radon screening, testing or mitigation;

compliance.

A. No person shall conduct or offer to conduct any radon screening, testing or mitigation in the

Commonwealth unless he has been listed as proficient by the United States Environmental

Protection Agency, the National Radon Measurement Proficiency Program of the National

Environmental'Health Associailon or the National Radon Safety Board Certified Radon

Professional Program or any other proficiency program acceptable to the Board of Health to

offer such screening, testing or mitigation.

For- the purposes of this article, "per-son" shall be defined as provided in § 1 230.

B. Radon professionals listed as proficient pursuant to subsection A shall comply with the radon

mitigation and testing standards outlined in the Environmental Protection Agency's publication,

EPA 402-R-93-078, as revised, or the American Society for Testing and Materials (ASTM
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International) Standard, E-2121-02, or any other radon testing and mitigation standards accepted

by the Environmental Protection Agency and the Board.

(1988, c. 736; 1989, cc. 275, 283; 2001, cc. 408, 426; 2003, c. 709; 2005, c. 839.)

§ 32.1-229.01: 1. Action for damages.

Any person who engages or otherwise uses the radon screening, testing, or mitigation services of

a person misrepresenting his proficiency listing to conduct such services'as described in § 32.1-

229.01 may bring an action to recover the greater of (i) actual damages sustained, together with

costs and reasonable attorneys' fees, or (ii) $100.

(1993, c. 765.)

§ 32.1-229.1. Inspections of X-ray machines required;+Rkdiation.1spection Reports

qualification of inspectors.

All X ray machin shall be registered with the Board of Hcalth, and inspected and certified as

meeting the standards established pursuant ieitsYregulations. The in1 tin shall be conducted

September 1, 1987, of tthe datee xýhien the compli-Acle woith the sthedule shall be required. The

Board may also rqieadmunmmoeunced, foifow up inspections of machines which 'were

inspected by private inspectoers in order- to maintain q uality contr-ol. Inspections may b

perfored by .pofrnel of t.careht o or by pr-iVate in•specos Inspec. tion

conducted by the pr-ivate inspectois shall be conducted in confo~ance with the regulations ot

th-e. Boýdair4ad r-eports on these nspetn shal be filed by the registrant with the Commfissioner

o1ib. Ever1 1e or- oper-ator -of an X ray machine shall hav.. e his

machine inspected ccor-ding to the Board's schedule by a pr-ivate inspector- or a Department ot

Health, which shall issue -A certimficate when the data indicates the miachine mneets the Boar-d's

standards. if the machine does not meet the Board's standards, the certification may be denied. It

the certification is denied, the machinie shall nt be used for- treatment, diagoi or ealuation of

patients, 'whether- human or- animnal, until the standards of the Board have been met. A copy of th

ray machine. Ever-y o'wner- or operator- of an X ray machine shall register- and request an initial
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inspection by a private inspector- or a Department of Health inspector- no later- than thirty days-

after the installation of the equipment. Subsequent inspections shall be made per-iodically in

accordance 'with a schedule proemulgated by the Board. In the event of changes in or- installation

of new equipment dur-ing the last ninety days of a period for 'which an inspection has been made

no initer-im inspection shall be required. In accordance'with the Admniffstrative Process Act (§

schedules for- registration of machines, for- inspections o~f X ray machih~et byDepartment ot

Health personnel; however-, no fee shall be char-ged for- inspectionsiiini tiated by the Department;

2. Set cr-iter-ia for- qualifications to be listed as a private inspedior- and puiblis~h a list of such

inspector-s; 3. Establish forms for: the per-iodic Radiation I~nspection Repo&t 4. P~tablish the

schedule foar inspections; 5. Set standards for- certificati en of N rfay machines; 6.- E-,tablish a-

database of registered and ert~ified X r-ay macehines w'hich sh-all1 inc-lude, but not be limited to, th

name of the o'wnefr or- operator- and the location Of the machine; and 7. Act upon such other

mafler-s as the Boar-d deems appropriate to protrect the health ando safety of the patients, 'worker-s

and the general public. The pr-ovisions of this section and of SS3.2 nd3. 2.2rltn

to X ray machines and machines emiffing or- utilizing radidi ion shall not apply to devices used or

bought forue prmrly for per snal, family otr hdusehold r-.os.

A. All X-ray machines shall be registered with the Department, and inspected and certified as

meeting the standards -e~tablished pursuant to its regulations. The inspections shall be conducted

periodically on a schedule prescribed by the-B'oa'rd. The Department may also require random

unannounced, follow-up inispecfithE of machines which were inspected by private inspectors in

order' tamaintain quality control.

B. Every owner or operator of an X-ray machine shall register and request an initial inspection

by a p2rivate inspeetor or a Department inspector no later than thirty days after the installation of

the equipment. Subsequent inspections shall be made periodically in accordance with the

schedule prescribed by the Board. In the event of changes in or installation of new equipment

during the last ninety days of a period for which an inspection has been made no interim

inspection shall be required.

C. Inspections may only be performed by personnel of the Department of Health or by private

inspectors. Inspections conducted by the private inspectors shall be conducted in conformance
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with the regulations of the Board and reports on these inspections shall be filed by the registrant

with the Department on forms prescribed by the Department.

D. Following inspection, the test results shall be analyzed by the Department, which shall issue a

certificate when the data indicates the machine meets the Board's standards. If the machine does

not meet the Board's standards, the certification may be denied. If the certification is denied, the

machine shall not be used for treatment, diagnosis or evaluation of patients, whether human or

animal, until'the standards of the Board have been met. A copy of the certificate shall be

displayed by the registrant in a conspicuous place in close proximrit• to the X-ray machine.
./

E. In accordance with the Administrative Process Act (§ 2.2-4 000 et sec.V;the Board shall

promulgate rules and regulations to: A ..

1. Establish fee schedules for registration of machines' for inspections of X-ray machines by

Department personnel- however, no fee shall be charged for lnspecuons initiated by the

Department;

2. Set criteria for qualifications to be listed as a private inspector 'and publish a list of such

inspectors,

3. Establish the schedule for inspections-,

4. Set standards for certification Of X-ray machines; and ')

5. Act upon such other matters as the Board deems"appropriate to protect the health and safety of

the patients, workers and4he;, general public.

The provisions of this sectioniand of t' • 32.4•l229 and 32.1-229.2 relating to X-ray machines and

machines emitting or utilizing radianon shall not apply to devices used or bought for use

primarily for personal, familyýor household purposes.

(1987, c. 666.)

§ 32.1-229.2. Costs'of insp'ection conducted by Health Department; fees to be used to support

program.

In order to minimize competition with the private sector, the fee schedule developed by the

Board for routine inspections of X-ray machines by Department inspectors shall include all

reasonable costs of such inspections. The fees . . llected pursuant to § 32.1 229.1 shall

deposited in the general fund.

(1987, c. 666.)
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§ 32.1-229.3 Licensing of Radioactive Material

A. The Board's regulations shall provide for licensing of radioactive material not under the

authority of the United States Nuclear Regulatory Commission, or devices or equipment utilizing

such material(s). Such regulations shall provide for amendment, suspension or revocation of

licenses.

B. The Board's regulations may require registration or licensing of other sources of radiation.

C. The Board may exempt certain sources of radiation or kinds of uses or users from the

licensing or registration requirements set forth in this article wlhen the Commissioner makes a

finding that the exemption of such sources of radiation or kinds of uses or users will not

constitute a significant risk to the health and safety of the public.

D. Regulations promulgated under this article may provide forxecognition of other•Agreement

State or federal licenses, subject to such registration requirements as the Board may prescribe.

E. It shall be unlawful for any person to use, manufacture, produce, distribute, sell, transport,

transfer, install, repair, receive, acquire, own orpossess any source, of radiation unless licensed

by or registered with the Department in conformance with regulations, promulgated in

accordance with the provisions of this article.

§ 32.1-230. Further powders of Boa;rd..,

The Board shall have the powe':r':subject to the approval of the Governor:

1. To acquire by purchase, exercise of the right of eminent domain, grant, gift, devise or

otherwise. the fee simple title to or anyacceptable lesser interest in any lands, selected in the

discretion of the Board as constituting necessary, desirable or acceptable sites for ionizing

radiation control projects of the Board, including any and all lands adjacent to a project site as in

the discretion of the Board may be necessary or suitable for restricted areas; but in all instances

lands which are to be designated as radioactive waste material sites shall be acquired in fee

simple absolute and dedicated in perpetuity to such purpose.

2. To convey or lease, for such term as in the discretion of the Board may be in the public

interest, any lands so acquired, either for a fair and reasonable consideration or solely or partly as

an inducement to the establishment or location in the Commonwealth of any scientific or

technological facility, project, satellite project or nuclear storage area; but subject to such
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restraints as may be deemed proper to bring about a reversion of title or termination of any lease

in the event the grantee or lessee, as the case may be, shall cease to use the premises or facilities

in the conduct of business or activities consistent with the purposes of this article; provided,

however, radioactive waste material sites may be leased but may not otherwise be disposed of

except to another department, agency or institution of the Commonwealth or to the United States.

3. To assume responsibility for perpetual custody and maintenance of radioactive materials held

for custodial purposes at any publicly or privately operated facility locatedicwithin the

Commonwealth in the event the parties operating such facilities abandon their responsibility and

whenever the federal government or any of its agencies has not assumed the responsibility. In

such event, the Board may collect fees from private or public parties holdings radioactive

materials for perpetual custodial purposes in order to0finance such perpetual custody and

maintenance as the Board may undertake; provided, that the fees shall be sufficient.fin each.

individual case to defray the estimated cost of the Board's custodial management activities for

that individual case. All such fees, when received by the Board, shall be credited to a special

fund of the Department, shall be used exclusively for maintenance costs or for otherwise

satisfying custodial and maintenance obligations andare hereby appropriated for such purpose.

4. To enter into an agreemr.ent• with the federal government or any of its authorized agencies to

assume perpetual maintenance of laids donated, leased, or purchased from the federal

government or any of its'auithorized agencies and usd for development of atomic energy

resources or used as custodial sites for radioactivermaterial.

(Code 1050, § 32-414.4; 1964, c. 158; 1968, c. 314; 1975, c. 563; 1979, c. 711.)

§ 32.1-231. Bond'so`f licensee

A. The Board is autlhor]zedto require bonds of licensees. A bond shall be forfeited when the

public health and safety is endangered by ionizing radiation due to the abandonment by a

licensee of a licensed activity or licensed materials or due to a violation of law by a licensee.

Each bond so forfeited shall be credited to a special fund on the books of the Department called

the Radiation Reclamation Fund and shall be expended as necessary to restore to a safe condition

the site where the licensed activity is or was conducted or the licensed materials are located.
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B. The Board shall adopt regulations for determining the amount of each bond based upon the

potential for contamination and injury by the licensed activity or material, the cost of disposal of

the licensed material and the cost of restoring the site of the licensed activity to a safe condition.

C. No state, localor other governmental agency shall be required to file a bond. The Board may,

by regulation, provide for the exemption of classes of licensees from bonding requirements if

such classes present no significant risk to the public health and safety.

D. An acceptable bond for the purposes of this section shall be a bond issued by a fidelity or

surety company authorized to do business in Virginia, a-personal bond secured by such collateral

as the Board may require or a cash bond.

(Code 1950, § 32-414.4:1; 1976, c. 652; 1979, c. 711.)

§ 32.1-232. Radioactive Material Perpetual Care Trust Fund.

A. The Board may require a licensee to deposit funds on an annualbasis in a trust fund which

shall be known as the Radioactive Material Plrpetual Care Trust Fundwhen the Board

determines that it is probable that the licensee may cease tooperate a licensed facility thereby

leaving a site containing or associated with licensable radioactive material which will require

maintenance, surveillance or other care on a continuing basis.

B. In order to provide f6i such maintenance, surveillance or other care, the Board may acquire

any such sitepursuant to § 32 1230. 1 -2

C. The Board may by lease with or license to any person provide for the maintenance,

surveillance or other care of any such site. Any lessee or licensee operating under the provisions

of this section Shall be subject to § 32.1-231.

D. Each deposit of funds required of a licensee shall be in such amount that interest on the sum

of all funds reasonably anticipated as payable by such licensee shall provide an annual amount

equal to the anticipated reasonable costs necessary to maintain, monitor and otherwise supervise

and care for the site as required in the interest of public health and safety. In arriving at the

amount of funds to be deposited, the Board shall consider the nature of the licensed material, size

and type of activity, estimated future receipts and estimated future expenses of maintenance,

monitoring, and supervision.
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E. All accrued interest on funds,deposited in the Radioactive Material Perpetual Care Trust Fund

is hereby appropriated to the Board and may be expended by the Board to acquire, monitor,

maintain, supervise and care for such sites as required to protect the public health and safety on a

continuing basis.

F. If a person licensed by any government agency other than the Commonwealth desires to

transfer a site to the Board for the purpose of administering or providing perpetual care and if the

Board accepts such transfer, a lump-sum deposit shall be made to the Per~ptual Care Trust Fund.

The amount of such deposit shall be determined by the Board taking into consideration the

factors stated in subsection D of this section.

(Code 1950, § 32-414.4:2; 1976, c. 652; 1979, c. 711.),••

§ 32.1-232.1. Special Trust Fund for Radioactive Materials F•cility Licensure and Inspection

created.

There is hereby created in the Department of the Treasury a special nonreverting fund known as

the Special Trust Fund for Radioactive Materials Fac iI ity. Litcensure'and Inspection, hereinafter

referred to as the "Fund.".The Fund shall be estalrished on the books of the Comptroller, and any

moneys remaining in the Fund at the end of the bieinnium shall not revert to the general fund but

shall remain in the Fund. All deposits of fees collected pursuant to § 32.1- 229-A-& , 32.1-229 C

6 shall be paid inTothe Department of the Treasury and credited to the Fund; in addition, the

Fund shall consist of such funds as may be appropriated for the purpose of licensure and

inspection of radioactive materials facilities, and such gifts, donations, grants, bequests, and

other funds as may be receivedon its behalf. Interest earned on such moneys shall remain in the

Fund and be credited to it. Moneys in the Fund shall be used solely to support the Department of

Health's program for licensure and inspection of radioactive materials facilities as provided in

this article and Board 9f Health regulations. Disbursements from the Fund shall be made by the

State Treasurer on warrants issued by the Comptroller upon written request of the Commissioner

of Health.

(1999, c. 755.)
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§ 32.1-233. Radiation Advisory Board; composition; duties generally.

A. The Radiation Advisory Board shall consist of ten appointive members and the seven ex

officio members specified below. The Governor shall appoint to the Advisory Board individuals

from industry, labor and agriculture as well as individuals with scientific training in one or more

of the following fields: radiology, medicine, radiation or health physics, or related sciences, with

specialization in ionizing radiation. Not more than two individuals shall be specialists in any one

of the above-named fields. Members of the Advisory Board shall servteat the pleasure of the

Governor. The Commissioner shall be an ex officio member and Chairman of the Advisory

Board_. and-the The Commissioner of Labor and Industry, the Commissioner of Agriculture and

Consumer Services, the chairman of the State Wa tGer Cnrol Board or his desineethe State

Coordinator of Emergency Management, the Govereor's representative on the Southern Interstate

Nuelea.-.B the Executive Director. of the De. . of Wa.. Management the Director of

Environmental Quality and the Director of the Virginia Institute of Marine Science shall be ex

officio members of the Advisory Board.

B. The Advisory Board shall meet at least annually and shall:

1. Review and evaluate policies and programs of theCommo nwealth relating to ionizing

radiation; and

2. Make recommendations to the Commissioner aid the Board of Health, the Executive Director

of the Department of Wst Ma nt Director'6f Environmental Quality and the Virginia

Waste Management Board and furnish such tecfical advice as may be required, on matters

relating to developmentt, tilization and regulation of sources of ionizing radiation.

(Cod&: 1950, § 32-414.5; 1964,c. 158; 1979, c. 711; 1980, c. 728; 1985, c. 448; 1987, c. 157.)

§ 32.1-234. Repealed , ^,Acts 1987, e. 666. Enforcement

A. Whenever the Department finds, upon inspection and examination, that a source of radiation

as constructed, operated or maintained results in a violation of this article or of any rules

promulgated under this article, the Department shall do all of the following:

1. Notify the person in control that is causing, allowing or permitting the violation as to the

nature of the violation.
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2. Specify at time by which the person in control shall cease and abate causing, allowing or

permitting the violation and take such action as may be necessary to have the source of radiation

constructed, operated, or maintained in compliance with this article and rules promulgated under

this article.

B. Upon failure to comply within the time specified, the Department may proceed to revoke the

license and the person responsible for the source of radiation may be subject to the penalties

provided by § 32.1-27.

C. In addition to the provisions of § 32.1-27, any person who violates any provisions of this

article or any order or regulation adopted pursuant thereto shall, upon such finding by a court of

competent iurisdiction, be assessed a civil penalty of notimore,,tlian $10,000 for, each day of such

violation. All penalties under this section shall be recovered in.a civil action brought by, the

Attorney General in the name of the Commonwealth. Civil penalties collected pursuant to this

section shall be paid into the state treasury and credited to theRadioactive Material Perpetual

Care Trust Fund created pursuant to § 32.1-232.

§ 32.1-235. Authority of•Governor to enter into agreements with federal government; effect on

federal licenses.

A. The Governor is authorized, subject to the appropriation of funds, to enter into agreements

with the federal government providing for discontinuance of the federal government's

responsibilities with respect to sources of ionizing radiation and the assumption thereof by this

Commonwealth.

B. Any person.who, on the effective date of an agreement under subsection A above, except

those exemptedtunder § 32.1-228, possesses a license issued by the federal government shall be

deemed to possess the same pursuant to this article. Such license shall expire either ninety days

after receipt of a notice from the CElmnissienef Department of expiration of such license or on

the date of expiration specified in the federal license, whichever is earlier.

(Code 1950, § 32-414.11; 1964, c. 158; 1974, c. 300; 1979, c. 711; 1999, c. 755.)

§ 32.1-236. Authority of Board to enter into agreements with federal government, other states or

interstate agencies; training programs for personnel.

9/6/2007 15



Not Approved

A. The Board, with the prior approval of the Governor, is authorized to enter into an agreement

or agreements with the federal government, other states or interstate agencies, whereby this

Commonwealth will perform, on a cooperative basis with the federal government, other states or

interstate agencies, inspections or other functions relating to control of sources of ionizing

radiation.

B. The Board, from funds provided by law, may institute programs for the purpose of training

personnel to carry out the provisions of this article and, with the prior .approyal of the Governor,

may make such personnel available for participation in any program or programs of the federal

government, other states or interstate agencies in furtherance of this artiicle.

(Code 1950, § 32-414.12; 1964, c. 158; 1979, c. 711.).

§ 32.1-237. Effect upon local ordinances, etc.

Ordinances, resolutions or regulations, now or hereafter in~effect, of the governing body of a

county or city relating to by-product, source and special nuclear materials shall not be

superseded by this article, provided that such ordiinances or regulationsare and continue to be

consistent with the provisions of this article, amendrments theretoahd regulations thereunder.

(Code 1950, § 32-414.13.9,645 .158; 1979, c. 711.)

§ 32.1-238. Impounding souirces of ionizing radiati6io

The a oi DepartmentiS aufthorized, i•hthe event of an emergency ,.nstituting that a

rd to he publihealth and safeis found to exist; to impound or order the impounding of

sources dof.ionizing radiatioinin the possession of any person who is not equipped to observe or

fails to observe the provisions of this article or any regulations issued thereunder.

(Code 1950, § 32-414.17; 1964, c. 158; 1979, c. 711.)
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I. HISTORY AND OVERVIEW

Introduction

The Commonwealth of Virginia seeks to enter into an Agreement with the Nuclear Regulatory
Commission (NRC) for the purpose of assuming regulatory authority over reactor-produced
(byproduct) radioactive materials, source materials and special nuclear materials in quantities not
sufficient to form a critical mass. In addition the Commonwealth seeks to retain regulatory
authority over those materials transferred to the NRC by the Energy Policy Act of 2005. The
following Division of Radiological Health (DRH) history and overview has been developed to
provide supporting information for the application to become an 'Agreement State'.

History of Virginia Division of Radiological Health

Protection against radiation hazards was first recognized as necessary in the late 1950's by the
Virginia Department of Health (VDH). Personnel already on staff worked part-time performing
safety surveys for medical and dental offices upon request.

In 1958 the Virginia Legislature passed a law limiting the use of shoe-fitting fluoroscopic
machines. Also in 1958 the U.S. Public Health Service cooperated with Virginia in establishing
air and water radiation monitoring programs which expanded in 1960 to include surveillance in
the vicinity of the nuclear powered U.S.S Savannah and nuclear submarine activity in the
Norfolk area.

In 1960, a Radiation Registration Law was passed by the Legislature. This law required the
registration of all radiation-producing machines and all radioactive materials not licensed or
controlled by the U.S. Atomic Energy Commission (AEC).

In 1964 the Legislature passed a comprehensive "Radiation Control Law" charging the State
Department of Health with the protection of the health and safety of the citizens of Virginia from
sources of ionizing radiation. The law was implemented by the preparation and promulgation of
Rules and Regulations. It allowed for Virginia to eventually assume certain regulatory functions
then carried out by the AEC for the control of by-product, source, and special nuclear materials.
The Rules and Regulations adopted on April 1, 1973 were developed following the Model
Regulations prepared by the Council of State Governments in cooperation with the AEC and
U.S. Public Health Service. The Rules and Regulations promulgated since then were developed
from the Suggested State Regulations published by the Conference of Radiation Control Program.
Directors. The Radiation Protection Regulations were revised again in 1980, 1985, and 2006.

The Radiation Control Law provided the Board of Health the authority to promulgate radiation
protection rules and develop necessary policies and programs, plus established the requirement
to register radiation producing machine and license non-AEA radioactive materials. In addition,
the Radiation Control Law created a Radiation Advisory Board with responsibilities that
included: review and evaluate policies and programs of the State relating to ionizing radiation,
and make recommendations to the State Health Commissioner and the Board of Health, and



furnish such technical advice as may be required, on matters relating to development, utilization,
and regulation of sources of ionizing radiation.

Initially the radiation control program was located in the Bureau of Industrial Hygiene. Later the
Bureau of Industrial Hygiene was re-organized. The occupational health inspectors were
transferred to the Department of Labor and Industry. The radiation control program was retained
in the Department of Health and became the Bureau of Radiological Health (BRH) located in the
Division of Health Hazards Control, along with the Toxic Substance Program, and the Bedding
and Upholstery Inspection Program.

In the 1970's, the BRH began participating with the Food and Drug Administration
(FDA)/Bureau of Radiological Health in numerous programs for the nationwide evaluation of x-
ray trends (NEXT) andthe dental evaluation of X-ray trends (DENT) to determine patient
exposure from various radiological examinations. The compiled national data was used to
establish exposure limits for various diagnostic examinations.
Other activities include: environmental monitoring of the North Anna and Surry Nuclear Power
Stations, and the Babcock & Wilcox Naval Fuel Fabrication Facility under contract with the
NRC and participation in EPA's Environmental Radiation Ambient Measurement System
(ERAMS). The BRH also began conducting compliance inspections of newly installed x-ray
systems under contract to the FDA/Bureau of Radiological Health.

Uranium exploration in Virginia became a significant legislative issue in the late 1970's. At the
direction of a Virginia legislative committee, a feasibility study was conducted for mining
uranium in Pittsylvania County by Marline Company, later to become Allied Chemical. Due to a
drop in price and demand for uranium, the project did not proceed; however, recently there has
been renewed interest in uranium mining in Virginia. VDH management has requested program
staff to ensure the Radiation Protection Regulations are current in case a decision is made to add
regulatory authority for uranium mill tailings to the agreement later.

In response to the 1979 Three Mile Island accident, the BRH worked with the state emergency
management agency to develop a radiological emergency preparedness and response (REP)
capability to address incidents at the two nuclear power plants in Virginia. During the early-
1980's the BRH expanded its REP capability to include a mobile radiological laboratory, with
germanium analysis system, and increased field instrumentation. BRH also purchased an IBM
personal computer and proprietary software, RADOSE, for atmospheric modeling of a nuclear
power plant release. In 1984 several BRH staff traveled to the Nevada Test site for participation
in the Nuclear Weapons Accident Exercise (NUWAX). The mobile lab was also transported by
military air cargo to the test site. Beginning in the mid-1980s the utility also provided a technical
consultant to assist BRH staff in the development of its emergency procedures in preparation for
its first ingestion exercise.

During the mid-I 980s numerous articles in the news media covering reports of elevated levels of
radon in Pennsylvania appeared. The media attention began to generate inquires from the public
and legislators. In 1986 BRH was provided funding of $75,000 to purchase Working Level
Meters to conduct a study of radon in Virginia. The General Assembly called for a legislative
committee to study radon levels in the Commonwealth. BRH conducted a study of 800 VDH



employee's homes located throughout the Commonwealth. Initial results indicated that about 10-
12 percent of the homes tested had greater than 0.02 WL (equivalent to 4.0 picocuries per liter of
radon). The General Assembly followed up with legislation that authorized VDH to create a
program of technical assistance and radon information to the public. The legislation also
provided $54,000 annually to support the activity.

During the mid-1980s the Commonwealth of Virginia became a member of the Southeast
Compact for the Disposal of Low Level Radioactive Waste and submitted a bid to host a low
level waste facility. Most of the work was performed by another program in VDH, Division of
Waste Management, which later became a separate state agency. After the Commonwealth lost
its bid to host a site, the program working on the activity was eliminated. BRH became the
recipient of some the equipment that was declared surplus, such as a portable germanium gamma
spectroscopy system. VDH management has requested BRH staff to ensure regulations
pertaining to land disposal of radioactive materials are kept current in the Radiation Protection
Regulations in case a decision is made to add regulatory authority for land disposal to the
agreement.

In 1986 the General Assembly passed legislation that required the registration of all X-ray
producing machines as well as the inspection and certification of all X-ray machines used in the
healing arts. The legislation also authorized the collection of registration fees for X-ray
machines and fees for the inspection of X-ray machines by BRH inspectors. BRH staff revised
the Radiation Protection Regulations in 1986 and created a fee schedule to implement the
legislation. BRH staff also created a database of 12,000 X-ray machines (the number reached
17,000 machines in 2006) and developed a fee collection system to implement the legislation.
The workload quickly expanded and the staff installed the agency's first local area network
(LAN) so multiple persons could make entries onto the system.

In the late 1980's BRH requested assistance from the Virginia Department of Emergency
Services and Virginia Power, later Dominion Power, to replace the mobile radiation laboratory.
A used vehicle, 19986 GMC truck, from another agency program that was being down sized was
used as a mobile lab platform. Virginia Power provided $120,000 to purchase new laboratory
equipment, which included a new gamma spectroscopy system, an alpha/beta counter, and a
liquid scintillation system. The previous laboratory was used primarily for the nuclear power
plant exercises; however, it was used in several other incidents, such as the assessment of a
transportation accident clean up in Christiansburg involving an overturned shipment of
contaminated soil in October 1989. A year later during the first use of the new mobile lab at an
evaluated plume and ingestion exercise at the Surry Nuclear Power Plant, a simultaneous real
incident occurred involving an over-height vehicle on an 1-64 underpass that was carrying a
reactor coolant pump. The reactor coolant pump cracked the concrete payment and spilled about
10 gallons of primary coolant on 1-64. The previous lab was pressed into service to handle the
assessment of clean up activities during the week. The previous lab continued to provide service
to scrap metal facilities and transportation incidents.

In 1990, the BRH applied for and was awarded one of the first State Indoor Radon Grants from
the Environmental Protection Agency. This grant allowed expansion of BRH's program of
technical assistance and radon informnation to the public. BRH added an in-state toll-free



telephone hotline so all citizens would have access to radon information. The initial grant'was a
75/25 percent match. Since BRH could not implement long term projects for the funds as the
match would be reduced to a 50/50 match in succeeding grants, much of the initial federal funds
were used to test for radon in schools in economically depressed areas of the Commonwealth.
Later the General Assembly enacted legislation that all public schools will be tested for radon.
BRH also conducted a more statistically powerful survey of radon homes in 1992 by conducting
a survey of 1,600 homes. The survey confirmed the results of the previous survey of 800 homes
and produced results for the four Health Districts.

Also in 1990, the BRH began participating in the Health Care Finance Administration (HCFA)
mammography certification program. The HCFA program was superseded by the federal
Mammography Quality Standards Act of 1992. The BRH subsequently entered into a contract
with the Food and Drug Administration to conduct annual inspections of all mammography
facilities in Virginia.

During the early 1990s, BRH staff initiated rulemaking to revise the Radiation Protection
Regulations resulting from major changes by NRC to the Radiation Protection Standards (10
CFR 20). Unfortunately most rule making was suspended during the administration under then
Governor George Allen. Promulgation, of regulations was continued mid-term of the succeeding
governor. The Administrative Process was also revised to include additional steps such as
approval to initiate rule making by the Secretary and Governor, and a fiscal impact review by the
State Department of Budget and Planning.

In 1997 NRC terminated its environmental monitoring contracts with the states for producing
comparative annual environmental reports of utility data and that collected by the state radiation
program. Unlike most states, Virginia did not have legislative authority to collect fees from the
utility for the implementation of a state radiation environmental monitoring program for the
nuclear power plants. FDA also decided not to renew the compliance contracts for the inspection
new X-ray equipment with the states as well in the same year.

Interest in Agreement State Status

Interest in Agreement State status has been off and on for several decades. Historically the
statutory authority for the Governor and VDH to enter into an agreement has been in place since
1964 when the Atomic Energy Commission was the cognizant federal agency. There were two
major events during the 1980s that sparked renewed interest in Agreements State status, namely
perspective uranium mining in Pittsylvania County, and Virginia's bid to host a low level
radioactive waste site. Both of these activities failed to materialize, and thus interest in
Agreement State status waned.

In the late 1980s the new Program Director for BRH invited representatives from NRC to speak
to the Radiation Advisory Board and State Health Commissioner about the Agreement State
Program. The presentation did not provide either the Advisory Board or VDH management
sufficient motivation to pursue Agreement State status. Most NRC licensees were unaware or
indifferent to the Agreement State Program.



In the following years the dynamics changed. NRC became more selective in who attended NRC
training courses and eventually state programs had to pay registration and travel expenses for
their employees. Many state programs used the five-week Health Physics course at Oak Ridge,
TN to provide basic radiation training for their employees since few colleges include radiation
physics or health physics in their curricula.

By the mid- 1990s Congress required the NRC to be fully funded by fees. As a result NRC
began collecting licensing fees from State agencies which had previously been exempt and
increased fees to the materials licensees. This touched off a new round of states seeking
Agreement State status and renewed interest by Virginia's Radiation Advisory Board and BRH
staff. By 1997 Massachusetts had become an Agreement State; and Ohio, Oklahoma, and
Pennsylvania had applied for Agreement State status.

On October 6, 1997, Virginia Senator Benedetti sent a letter to Governor George Allen
suggesting his office consider entering into an Agreement. The Governor's reply suggested the
Radiation Advisory Board would evaluatethe feasibility of Virginia participating in the
Agreement State Program and recognized that certain qualifying criteria had to be met. The
Radiation Advisory Board quickly produced its recommendation in support of Agreement State
status.

At a meeting of the Radiation Advisory Board on December 19, 1997, the Board recommended
that it is advantageous for Virginia to participate in the Agreement State Program and submit this
recommendation to the State Board of Health.

In the 1999 session, the General Assembly enacted legislation authorizing VDH to implement
civil penalties, fee schedule for radioactive materials licenses and inspections, and created a
special fund for these fees. The intent of this legislation was to complete all statutory authority
needed for the Commonwealth to enter into an agreement with the NRC.

In the meantime the agency had difficulty identifying a funding source to provide staffing during
the transition of this activity until the agreement was signed. In the latter part of 2005 the agency
considered taking a similar approach as some of the more recent Agreement States and collect a
30% surcharge from the NRC licensees in return for greatly reduced licensing fees after an
agreement is signed. On October 24, 2005 Carl Armstrong, M.D., Director, Office of
Epidemiology sent a letter to each of the NRC licensees in Virginia advising them of VDH's
intentions to apply for NRC Agreement State status and collect a 33 per cent surcharge to
support the transition. All of the responses from the licensees were either positive or neutral.

In December 2005 outgoing Governor Warner signed a letter of intent requesting NRC
assistance in pursuing agreement state status. Incoming Governor Kaine acknowledged NRC
Commissioner's letter offering assistance in January 2006. Since then VDH management has
decided to fund the transition to Agreement State status using specially designated funds for the
next three state fiscal years, rather than collect the surcharge as originally intended. In April
2006 a letter was sent to the NRC licensees informing them that the Governor had submitted a
letter of intent for NRC Agreement State status, and that VDH had decided not to collect a
surcharge.



On April 25, 2006 NRC State Tribal Program (STP) Director, Janet Schluter, and staff meet with
VDH staff to present information regarding the Agreement State Program and the application
process. Based on the information provided VDH management decided to proceed quickly with
the application process and immediately began recruitment for the program staff. In addition, the
program was elevated organizationally and is now the Division of Radiological Health and
Safety Regulation (DRH)). The Division Director reports directly to a newly created Deputy
Director position within the Office of Epidemiology and is a medical director position.

In September 2004, the DRH proposed creation of a new chapter of radiation protection
regulations in the Virginia Administrative Code and abolish.the existing Chapter since there
were numerous changes since 1986 when the Radiation Protection regulations were last revised.
The proposed regulations-was based on the Suggested State Regulations for the Control of
Radiation (SSRCR) developed by the Conference of Radiation Control Program Directors
(CRCPD). The proposed regulation was published for public comment from June 27, 2005
through September 29, 2005 prior to the agency's decision to seek NRC Agreement State. After
the public comment period, DRH staff did receive a public comment that suggested updating
references to 10 CFR 35 and other federal sections. This allowed DRH staff to incorporate by
reference missing sections or update NRC regulatory references. The final regulations was
developed to make the Virginia radiation protection regulations current and compatible with
applicable federal regulations. The final regulations became effective on September 20, 2006.
These regulations were reviewed by the NRC in 2006. The NRC submitted a letter with 99
comments to VDH regarding these regulations. VDH staff reviewed these comments and made
the necessary corrections. The revised regulations will be submitted to the Virginia Registrar for
review and approval following a fast track/exemption procedure.

The Code of Virginia sections which corresponded with radiological health were submitted to
the NRC in 2006 for review. In October of 2006 the NRC provided VDH a letter with 10
comments. These comments were reviewed with management and Virginia's Office of Attorney
General (OAG) and a decision was made to amend these sections of the Code. On August 24,
2007 the proposed changes were submitted to the Secretary of Health and Human Services who
in turn will submit them to the Governor's office. The Governor's office will then submit them
to the legislature for review during the 2007-2008 session.

DRH staff also issued a NOIRA for the fee schedule in 2006. The existing fee schedule contains
fees only for the X-ray machine program. New sections will need to be developed for materials
licensing and inspections, reciprocity, civil penalties, fiscal assurance, and exemptions and
reductions for small business entities and others entities similar those NRC provides. The
prescribed promulgation process for adopting and amending radiation control regulations entails
1) obtaining approval of the Department of Health; Secretary of Health and Human Resources,
and Governor; 2) submitting a NORIA for publication in the Virginia; 3) presenting the
proposed rules to the Department of Planning and Budget for fiscal review; 4) presenting the
proposed rules to the Board of Health for public review and comment, which may or may not
include scheduled public hearings; 5) responding to each public comment and present modified
regulations for approval as final regulations to the Board of Health; 6) submit the final rules to
the Department of Planning and Budget for fiscal review again; 7) submit final regulation to



Secretary and Governor for review; and 8) submit final regulation to Virginia Register for
publication with effective date no less than 30 days from date of publication. The Board of
Health approved the proposal fee schedule on July 20, 2007 and the schedule will be available
for public comment in late 2007 or early 2008. Currently the Department of Planning and
Budget is performing their fiscal review.

II. DIVISION OF RADIOLOGICAL HEALTH AND SAFETY REGULATION

PROTECTION DESCRIPTION

Organization, Mission, Staff Education & Experience, Training Activities and Overview

The Division of Radiological Health and Safety Regulation Section is located in the Department
of Health (VDH). The Secretary of Health and Human Resources is Marilyn Tavenner, was
appointed by Governor Timothy Kaine. The State Health Commissioner, Robert B. Stroube,
M.D., reports to Secretary Tavenner. The Deputy Commissioner for Public Health, Jim Bums,
M.D., MBA, reports to Robert Stroube, M.D. Office of Epidemiology Director, Carl W.
Armstrong, M.D., reports to Jim Bums, M.D. The Deputy Director, Office of Epidemiology,
Susan Fischer Davis, M.D., reports to Carl Armstrong, M.D. The Division of Radiological
Health and Safety Regulations Director, Les Foldesi, M.S., CHP, reports to Susan Fischer Davis,
M.D. The Director, Radioactive Materials Program (DRMP), Michael Welling reports to Les
Foldesi. Currently four Compliance and Safety Officer IV positions are approved for the
Radioactive Materials Program. These four positions are held by Charles Coleman, Kimberly
Gilliam, Dante Laciste and Beth Schilke. Ms. Gilliam works from her home in Bristol, Ms.
Schilke works from her home in Hampton and Mr. Coleman and Mr. Laciste work in the
Richmond office. Organizational charts for these administrative levels within State government
and VDH, as well as contact information, are included.

The mission of the Virginia Division of Radiological Health and Safety Regulation (DRH) is to
protect the public - both occupationally exposed and general - from unnecessary exposure to
sources of radiation. To help accomplish this mission, the DRH has a staff of well- qualified
personnel from a variety of academic and professional backgrounds. Currently, the DRH
employs 19 people with the following academic distribution:

* 2 staff with Master's degrees.
0 15 staff with Bachelor's degrees in various disciplines, including chemistry, biology and

radiologic technology.
* 2 staff with Associate's degrees or equivalent in scientific specialties.
% 3 staff members certified in health physics.

DRH staff have wide ranging and extensive expertise in the areas of occupational health and
safety, nuclear power plant operation, health physics, radon, training, environmental monitoring,
radiochemistry, physics, emergency preparedness planning, geology, radiological incident
response, dose assessment and radiation control.



Training activities are an important component of DRH activities. DRH and the Virginia
Department of Emergency Management (VDEM) coordinate training for local emergency
responders, state agency staff, DRH staff, county emergency government staff and utility
personnel. VDH staff have participated in several table top exercises with other local and
regional first responders. The recent heightened awareness of possible need to respond to a
terrorist threat involving radioactive materials will present additional opportunities to provide
training to regional and local emergency responders and train with military civilian support
groups.

The primary responsibilities of the DRH are listed below and are discussed in further detail in
subsequent sections:
* Environmental radiation monitoring
" Radon public information and outreach
" Radiological emergency preparedness and response
" X-ray, NARM, and tanning registration and inspection; mammography facility inspection
" Radioactive materials licensing and inspection
" Radiological incident response

Environmental Radiation Monitoring

The DRH currently conducts environmental surveillance around each of the two nuclear power
stations in Virginia - North Anna and Surry. Dominion Power, formerly Virginia Power operates
two pressurized water reactors (PWR) at each power station. Dominion Power has submitted an
application for an additional two units at the North Anna location. Dominion Power pioneered
the development of the Interim Spent Fuel Storage facility at Surry and later installed another at
North Anna. An extensive monitoring system was implemented for each of the two power
stations during the pre-operational phase and continues today. The number of samples were
decreased from 1,000 to about 300 annually after the NRC canceled all state environmental
monitoring contacts in 1997. Environmental monitoring activities include the following:

1. Passive TLD System

The passive TLD monitoring system utilizes thermo-luminescent dosimeters (TLDs) to
measure the cumulative level of radiation around the plant sites. TLDs are changed quarterly
and read on a Harshaw TLD reader, and then entered into the annual environmental report.
Recently the software for the TLD system was upgraded to a Windows based software to
make data archiving and reporting easier with the program's Windows based operating
systems.

2. Environmental sampling (milk, water, vegetation, fish, shell fish, air particulate/air iodine)

Environmental sampling is conducted to monitor the air, terrestrial and aquatic environments
for radioactivity content. Continuous air sampling is performed by air samplers placed in
multiple locations around the plant sites. Milk, vegetation, soil, lake and river water, fish and
shell fish are routinely collected, and analyzed by the VA Division of Consolidated



Laboratories for radioactivity. Water samples are analyzed for tritium using DRH's liquid
scintillation counter located in the mobile radiation laboratory. Sampling activities have
been conducted continuously since the early 1970s.

3. Environmental Monitoring Reports

DRH compiles the analysis results of all environmental samples and TLDs collected around
the plant sites into an annual report. Annual environmental monitoring reports are routinely
provided to county, state and federal agencies and to public libraries, and other interested
groups or individuals, upon request.

DRH also conduct environmental monitoring activities at BWXT's Naval Fuel Fabrication
Facility, formerly Babcock & Wilcox, located new Lynchburg.

DRH collects split samples with the two major shipyards where naval nuclear re-fueling
activities occur. The two shipyards are the Northrup Gruman Shipyard, formerly the Newport
News Shipyard and Drydock Company, located in the City of Newport News and the
Norfolk Naval Shipyard located in Portsmouth.

DRH participated in EPA's Environmental Radiation Ambient Measurement System
(ERAMS). The EPA has modified the system and renamed it RADNET. Two locations have
been identified in Virginia for the new monitoring system based on major population centers.
The monitoring stations will be co-located with other monitoring equipment operated by the
Virginia Department of Environmental Quality.

Radon Public Information and Outreach

The DRH has annually applied for and received a State Indoor Radon Grant from the EPA since
the first grant award in 1990. This grant has been used to support a program of technical
assistance and information to the public. DRH maintains an in-state toll-free radon hotline and
maintains several web pages devoted to radon.

Radiological Emergency Preparedness and Response

The DRH is responsible for maintaining the state's technical response capability to an incident at
a nuclear power facility impacting Virginia. Routine staff responsibilities consist of:

a) Training annually and equipping a network of state and local field teams (first responders)
located near each of the two nuclear plants in the state;

b) Periodically training multi-agency ingestion sampling teams to sample the food supply for
radiological contamination;

c) Ensuring the operational readiness of a mobile radiological laboratory, radio-equipped
response vehicles and field instrumentation;



d) Providing radiation related training to local volunteer, state and county government staff;

e) Calibrating and maintaining an intrinsic germanium analysis system, liquid scintillation and
alpha/beta counter used in the mobile laboratory to quantify radioactive content in
environmental samples; and

f) Participating in all scheduled REP exercises or real events.

Staff also routinely interact with VDEM to maintain the State Radiological Incident Response
Plan and develop the technical portion of nuclear plant exercise scenarios. Two DRH staff
members are trained to function as the State Radiological Coordinator responsible for
coordinating the state technical response during the emergency phase of a power plant incident,
developing protective action recommendations based on dose assessment and providing technical
advice to the Governor or designee during all phases of the incident. Four DHF staff members
are knowledgeable and capable of using the NRC's software, RASCAL, for modeling
atmospheric releases from a nuclear power plant accident. DRH staff have participated in all
REP exercises since the first exercise was held in the early 1980s. DRH experience also includes
several federal exercises (NUWAX 84) and DISPLAY SELECT 95. DISPLAY SELECT 95
was a nuclear weapons accident exercise conducted at Yorktown Naval Weapons Station, VA in
1995 and involved the activation of a full FERMAC facility for one week of real time play.

The DRH's mobile radiological laboratory is equipped to prepare and analyze environmental
samples collected by state field teams during a power plant incident or exercise. VDH Staff are
trained to operate, maintain and calibrate a intrinsic germanium counting system, alpha/beta
counter, and liquid scintillation counter used for radiological sample analysis. The mobile
laboratory also functions as a communications center between the DRH and the field teams.
Over the last two decades there have been at least four Alerts declared, all at North Anna, except
for one at Surry. In all cases one of the mobile laboratories was deployed as specified in DRH's
emergency procedures.

The DRH retained the original mobile radiation laboratory, 1982 Chevy cube van, for responding
to transportation accidents, scrap metal facilities, and landfills since it was smaller and can be
parked safely alongside the highway.

Both laboratories were damaged by flooding from the remnants of hurricane "Gaston" in August
2004. The 1982 Chevy was replaced by an ambulance type vehicle designed to respond to
transportation emergency. It has Canberra's ISOCS gamma spectroscopy system which is
capable of in situ gamma analysis. This field laboratory also has a Ludlum Model 3030
alpha/beta counter, and field equipment to support several field, teams.

The larger 1986 GMC truck with a van body was out of commission for a year to replace engine,
transmission, and rear end; however, due to age of vehicle and continuous repairs the vehicle
was permanently taken out of commission when it could not be used for a recent evaluated
exercise. This vehicle is being replaced with a new incident command type vehicle due for
delivery in January 2008. A more detailed description of the DRH Program's mobile laboratory
is included.



X-ray, and Mammography Inspection:
DRH registers approximately 17,000 X-ray machines that includes simple dental X-ray machines
to the more complex CT scanners and linear accelerators used for radiation therapy. Those X-
ray machines used in the healing arts are also inspected and certified for use. There is a private
inspector system in place for the inspection of X-ray machines used in the healing arts. DRH
collects fees for registration and those inspections DRH inspectors perform. Three of the DRH
inspectors work in different regions in the state based from their respective homes to reduce
travel time and expenses.

DRH has a contract with the Food and Drug Administration for inspecting all mammography
facilities annually. There are approximately 180 mammography machines used in Virginia.

The DRH has participated in the annual Nationwide Evaluation of X-ray Trends (NEXT)
continuously for over 25 years.

Radiological Incident Response

The DRH routinely responds to all types of incidents within Virginia involving radioactive
materials not of nuclear power plant origin. There are eight trained DRH staff who are
designated to serve as Duty Officer and are available on a 24-hour, rotating on-call basis to
augment local resources and help safeguard public health and safety in the event of a radiological
incident. Additional DRH staff are also trained and experienced in responding to radiological
incidents.

DRH staff responded to many incidents involving radioactive materials. These incidents ranged
from the detection of radioactive material at scrap facilities or landfills to a 1990 transportation
accident that closed a portion of an interstate highway while an evaluated nuclear power plant
was also underway.

III. RADIOACTIVE MATERIALS PROGRAM (RMP)

Program Description

The RMP is responsible for developing the radioactive materials regulatory structure needed for
Virginia to become an agreement state with the NRC.

The program's activities will consist of, but not limited to:

a) Attending NRC training courses required for personnel who will license and inspect the use
of radioactive materials;

b) Accompanying the NRC during their inspections in Virginia;

c). Develop regulations consistent with NRC's requirements for an agreement;



d) Develop a fee schedule to support the program;

e) Develop a database and fee collection system for the licensing and inspection processes;

f) Develop forms and regulatory guides;

g) Develop procedures for licensing;

h) Develop procedures for inspections;

i) Develop procedures for allegations and investigations;

j) Conducting inspections of NARM users in Virginia; and

k) Developing the final application needed for Virginia to become an agreement state with the
NRC.

Accomplishments

1. All NRC licensees in Virginia were informed of the Governor's letter of intent to participate
in the agreement state program.

2. Operating funds to support program development are supplied by a special fund within VDH
for a period of three years. This revenue source will fund development of a materials
licensing and inspection program in the DRH, including salary and fringe expenses, travel,
training, observation of NRC inspections, incident response, printing, equipment and
administrative costs. When the agreement is signed, application and license fees will fund
program operation.

3. A new Materials Licensing and Inspection Unit with a separate Director has been authorized
for DRH and will be referred to hereafter as the Radioactive Materials Program (RMP).

4. The RMP receives periodic updates of NRC licenses in Virginia from NRC Region I. A
database has been compiled which contains all radioactive material users in Virginia,
including all NRC licensees and current NARM licensees. This database contains basic
information such as facility name, NRC license and/or NARM license number, location of
material use, contact, license type, fee code, and inspection priority. Currently, the database
is being used to determine future inspection and licensing workload. At present, the RMP
estimates there are about 400 future Virginia licensees.

5. The RMP has a total of 5.0 FTE staff including 4.0 FTE Radiation Safety Specialists and 1.0
FTE Director. Currently there is also a 1.0 FTE Program Support Specialist in the business
unit. A request for 2.0 more FTE licensing and inspecting will be provided to management
in 2009.



Naturally Occurring and Accelerator Produced Radioactive Material (NARM) Licensing and
Inspection

Staff conduct periodic inspections of NARM users. There are currently 231 NARM licenses of

which 155 also possess an NRC license.

Staff Designated for Training, Procedure & Regulation Development

The RMP intends to utilize the Radiation Safety Specialists in all aspects of the program. The
initial staff will be trained to conduct licensing reviews, perform inspections and participate in
enforcement activities. They will also be knowledgeable in medical, industrial and academic
license applications plus incident response. During the implementation phase, individuals who
have completed the appropriate NRC training courses will be the lead staff during inspections
with newer, less trained staff participating as observers to receive on-the-job experience. The
RMP Director will perform accompaniments in order to qualify staff for each type of inspection.
Ultimately, all full-time Radiation Safety Specialists will receive the appropriate training for
each of the various types of license inspections.

Program Management

The DRMP will:

" Inform the DRH director on a quarterly basis concerning the status of overdue inspections,
licensing actions which exceed the assigned 30-60-90 day time-frames, and staffing and
training needs.

" Conduct supervisory accompaniments annually for all Radiation Safety Specialists
conducting radioactive materials inspections.

* Ensure that survey instruments utilized by the RMP are calibrated annually.

" Ensure that notifications are made of reportable incidents to the NRC Operations Center and
Region I Office for immediate and 24-hour reports, or the Region I Office and NMED for
30-day reports. See RMPP 4.02.

Licensing, Inspection & Enforcement, and Allegations & Incident Response Program
Description

The RMP will perform license reviews, conduct inspections and enforcement activities, notify
licensees of generic problems, and respond to allegations and incidents involving radioactive
materials. The routine activities for each aspect of the program are detailed in the RMPPs. An
overview of the conduct of program activities is provided below.

License reviews will be conducted using Virginia Regulatory Guides (VAREG). The RMP has
developed 'VAREGs' for Portable Gauges and XRFs, Fixed Gauges, Commercial
Radiopharmacy, Medical, Radiography, Limited Scope, Broad Scope, Sealed Source Irradiators,



Sealed Sources, Well Logging, and Pool Irradiator licensees. Likewise Application forms will
be developed for the aforementioned licensees.

The close correlation between the application form and the VAREGs, will facilitate submittal of
the needed information new applications and renewals. Other forms including checklists, a
Notice to Employees and information summaries have also been developed to assist licensees
and registrants.

The RMP has the option to modify regulatory requirements through the use of legally binding
requirements. These can take the form of orders, notices, or license conditions-or a combination
of these. 12 VAC 5- 481- 90 grants VDH authority to grant exemptions or exceptions. 12 VAC
5-481-490 and 580 grants VDH authority to incorporate additional requirements and conditions
and modify license conditions. Other regulatory issues or problems that arise will be evaluated
for the best approach.

Inspection checklists/reports have been developed for the same categories as licensing.
Inspections will be performance based, therefore, if any area on the checklist was not covered
during the inspection the report will state 'not reviewed'. Inspection checklists/reports will be
based on the information discussed in NRC's Manual Chapter 2800, Inspection Procedures and
modified as needed to reflect Virginia Rules and license conditions. Virginia's inspection
procedures are documented in RMPP Section 2.

Enforcement actions are discussed in RMPP Section 2.5 and include notices of violation,
forfeitures and orders. The authority to issue orders is found in 12 VAC 5-481-110. A notice of
violation will normally be issued by the RMP staff. Escalated enforcement actions must be
issued by the DRMP or higher level manager. A designated attorney in the Office of the
Attorney General is available to provide assistance with enforcement actions upon the request of
the DRH Director.

Information Notices (INs) issued by the NRC will be evaluated for applicability to Virginia
licensees. The RMP will also evaluate inspection findings for generic health and safety problems
that are specific to Virginia licensees (e.g., NARM licensees). The RMP will forward applicable
INs or generic health and safety information to affected licensees.

Response to allegations or incidents involving radioactive materials will be based on the RMPPs.
The allegations procedure will be used by radioactive materials program staff to respond to
allegations of impropriety or wrongdoing by licensees or registrants. The incident response
procedure will draw upon available trained staff, as needed, from the entire DRH. A goal of the
DRH is to increase the number of staff who have satisfactorily passed the examination for the
National Registry of Radiation Protection Technologists.
Currently all of the professional staff employed prior to 1992 (five) have successfully
participated in this program.

Administrative Tracking and Processing



The RMP has developed an Access database of license files. A hard copy file system has been
created that is organized by alphabetically order of licensee name. The computer database
permits identification of licenses up for renewal, inspections due, and tracking on-going
licensing and inspection activities. Administrative procedures are being developed to track
licensing actions and correspondence associated with completed inspections. Licenses will be
generated using 'word' templates for each specific license type.

Legal Assistance

The DRDH receives legal assistance from the Office of the Attorney General. The Program has
an assigned attorney specializing in areas of interest to VDH.

Radioactive Materials Program Procedures

The Radioactive Materials Program Procedures (RMPP) are organized and located as follows:

* Licensing Section 1
* Inspection Section 2
* Incidents and Allegations Section 3
* License Tracking Section 4
* Qualifications & Tracking Section 5

A summary listing of each procedure is provided below.

Licensing:

1.1 - Review of Initial Application for License or an Amendment Request
1.2 - Renewal of Licenses
1.3 - License Termination:
1.4 - Prioritization of Licensing Actions

Inspections & Enforcement:

2.1 - Scheduling of Inspections:
2.2 - Inspection Preparation
2.3 - Performance Based Inspection
2.4 - Documentation of Inspection Results
2.5 - Enforcement, Escalated Enforcement and Administrative Actions

Incidents and Allegations:

3.1 - Management of Allegations
3.2 - Radiological Incident Response
3.3 - Scrap Yard Incident Response



License Tracking

4.1 - Licensing Actions
4.2 - Tracking Inspection Reports and Correspondence

Qualifications and Training:

5.1 - Qualifications and Training

Staff Needs Analysis

A preliminary Staff Needs Analysis was performed to confirm that the current and planned staff
of 6.0 FTEs [4.0 FTE Radiation Safety Specialists, 1.0 FTE Supervisor, and 1.0 FTE Program
Assistant], or 5.0 FTE technical was adequate for transition to becoming an Agreement State.

A rough guide for the suggested number of technical FTEs was 1.0-1.5 FTEs per 100 licenses.
Assuming 400 NRC licenses will transfer to the Commonwealth under the agreement, and there
are no licensees that will take significant time to service than the average license, then the
staffing level should be in the range of 4.0 to 6.0 FTEs.

Furthermore NRC Region provided the following information:
Budgeted FTE for Region I Materials Program in FY2006

Materials Licensing1 8.3 1.4

Materials Inspection 10.8 1.8

Event Response and Response 1.5 0.3

Allegations 4.7 0.8

Training 0.4 0.05

Security 4.5 0.75

Enforcement 1.0 0.2

Aqreement State Activities 0.7 0.1

Notes:

1: Each budgeted activity is in FTE
2: The individual state FTE is based on percentage of state licenses compared to the Region

A more detailed analysis of staffing levels will be presented in the final draft.



STAFF BALANCE ANALYSIS
Inspection staff days •_._.Licensin staff ays

License Category Needed Available. . Needed Available

._.__..._•"__ Current Staff Planned 4 FTE's _ _Current Staff Planned:4 FTE's.

Broadscope - Medical (1) 75 35 40 72 24 48

Broadscope - Academic (1) 75 35 40 72 24 48

Industrial Radiography (I) 160 60 100 32 12 20

Nuclear Pharmacy (1) 114 38 7.6 24 8 16

HDR (I) 10 2 8 2 2 0

Mobile Nuc-Med (II) 40 12 28 18 6 12

Gamma Knife - Teletherapy 6 2 4 2 .2 0
(III)__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _

Medical - Diagnostic (II1) 54 18 36 54 18 36

Medical- Therapy (III) 132 44 88 132 44 88

Manufacturing with 6 2 4 4 4 0

Distribution (III)

IN-Vitro Testing (V) 2 2 0 2 2 0

Fixed Gauges (V) 40 16 24 26 10 16

Portable Gauges (V) 108 68 40 68 16 52

Research & Development (V) 30 14 16 16 8 8

Self Shielded Irradiators (V) 8 4 4 4 0 4

Source Material (V) 3 3 0 2 2 0

Other - NARM (V) 9 9 0 8 4 4

Other (V) 24 8 16 20 0 20

Reciprocity (V) 38 18 20.... ...

Total 934 390 544 558 186 372
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Description of Compliance Safety Officer IV Position

The mission of the Radiological Health Program is to prevent unnecessary exposure of radiation
to the public. The position's purpose is to implement a regulatory program for the control of
radioactive materials. The position's duties include: performs on-site inspections of licensed
radioactive material facilities and files reports; operates analytical instrumentation; reviews x-ray
machine inspection reports and recommends follow-up actions; audits x-ray machine inspections
conducted by private inspectors; reviews license or renewal applications; participates in nuclear
power plant exercises for emergency response preparedness; and, interprets state regulations for
private inspectors and registrants. This position is focused on the NRC Agreement State
Program.

Description of Director, Radioactive Materials Program

The focus of this position will be related to development and management of the NRC
Agreement State Program. Supervises, trains, and evaluates radiation safety staff; reviews
radioactive materials licensing and inspection activities; reviews environmental surveillance
data collected by staff; reviews the operation and performance of the mobile laboratory; reviews
indoor radon activities and ensures grant activities are performed; and maintains list of
inaccuracies and issues for regulatory review. Responsible for the accuracy of Radiological
Emergency Response plans; plans, coordinates, and schedules activities for complying with
federal regulations; provides training and approves applications for private inspectors; and
reviews staff recommendations for denials of certification.

Description of Director, Division of Radiological Health

Serves as Division Director of Radiological Health and Safety Regulation. Responsible for all
senior-level leadership and management of the following statewide programs: x-ray (register,
inspect and certify radiation producing machines), radmat (inspect and license radioactive
materials), education/technical assistance for indoor radon, environmental monitoring (measure
radiation levels) and radiological emergency planning and response. Incumbent will also guide
development and supervise management of the new NRC Agreement State Program. Works
with staff, local, state, federal and international agencies, licensees, elected officials and the
public.



Beth McFadden Schilke
   

   
  

Objective: To obtain a rewarding career that will allow the implementation of the
knowledge gained through studies and work experience.

Education Environmental Studies, Bachelor of Science, May 2000.
Southern Vermont College Bennington, VT

Relevant Experience.
* Work previously in inspecting facilities and material and documenting any

problems found
* Currently hold a Confidential clearance
* Experience with various radiacs including E140, E530-N, AN-PDR/27, etc
" Supervise employees, both currently and in the past, to ensure proper work

practices.
" Provide assistance and follow directions from senior coworkers and

supervisors and learn quickly through these situations how to handle any
recurrence and other problems.

" Current position requires maintaining the knowledge of current radiological
control practices and basic knowledge required by the US Navy and the ability
to interpret this knowledge into a real work practice through oversight of jobs,
troubleshooting potential problems prior to starting work and helping to
develop an alternative solution. Also required to response to drills and spills.

" Proficient in Microsoft Word, Excel, and PowerPoint

Work Experience
Northrop Grumman
Newport News, VA 23607

Kloke Group
Newport News, VA 23606

Siracusa Moving & Storage
New Britain, CT 06050

Southern Vermont College
Bennington, VT 05201

Monitor I
(July 2004- present)

Relocation Coordinator
(Aug 2003 - July 2004)

Billing Clerk
(February 2001 - August 2003)

Work-Study Supervisor (May 1999 - May 2000)
Work-Study Security Officer (August 1997 - May
1999)

Beth McFadden Schilke



CHARLES COLEMAN

Job History Summary

US Ecology, Inc.

1998 to 2000 Programmer for Inventory Database/Health Physics Manager
US Ecology Oak Ridge Recycle Center

Duties:
* Develop new and conduct quality assurance of existing computer programming to

track radioactive material inventory at the recycle facility (IBM AS400 and Microsoft
Visual Basic).
Develop radiation safety, quality assurance, and operating procedures for the facility.

* Prepare and review license application documents for submittal to the state of'
Tennessee.
Oversight of the environmental monitoring, instrument calibration, and personnel
dosimetry programs for the Recycle Facility.
Evaluate and implement physical and operational constraints to ensure radiation
exposures maintained as low as reasonably achievable.

0 Act as Corporate Radiological Control and Safety Officer to assess compliance with
radioactive material licenses issued to other US Ecology facilities.

1989 to 1998 Health Physics Manager
Nebraska Low-Level Radioactive Waste Disposal Facility Project

Duties:
" Prepare and review radioactive material license application documents for submittal

to the state of Nebraska.
• Develop and implement the preoperational environmental monitoring program for

the Nebraska Low-Level Radioactive Waste Facility.
• Develop radiation safety, quality assurance, and operating procedures for the facility.
• Public presentations relating to the project and responses to inquires.

1986 to 1989 Corporate Deputy Chief Radiological Control and Safety Officer
US Ecology Corporate Headquarters

Duties:
" Perform radiation safety, quality assurance, and compliance audits of US Ecology

operations, including low-level radioactive waste disposal facilities.
* Prepare and review radiation safety, quality assurance, and operating procedures.
* Prepare and review of radioactive material license applications for submittal to

regulatory bodies.
" Train personnel for the radiation safety qualification program, including the

preparation of written examinations and acting as a member of oral examination
boards.

" Assess personnel dosimetry records, environmental monitoring analytical results, and
other records relating to radiation exposure.



Kentucky Cabinet of Human Resources, Radiation Control Branch
(Now Kentucky Cabinet for Health and Human Services, Radiation Health Branch)

1983 to 1986 Principal Technical Reviewer, Radioactive Material Unit

Duties:
* Approval of all radioactive material licenses issued by the state
" Approval of all inspections of radioactive material uses licensed by the state and

implementation of regulatory enforcement actions.
" Schedule and oversight of other technical personnel in the unit.
" Review and update state regulations for radioactive material.
* Respond to incidents or accidents related to radioactive material within the state.
* Supervise, train, and evaluate job performance of state technical personnel.
* Develop criteria for the licensing of radioactive material.
* Represent the cabinet in the Kentucky Low-Level Radioactive Waste Task Group.
* Represent the cabinet in the Kentucky Fixed Facility Emergency Response Team.

1980 to 1983 Radioactive Material Specialist

Duties:
* Perform inspections of radioactive material uses.
" Review applications for radioactive material licenses.
0 Train new staff members.
* Respond to incidents and accidents related to radioactive material.

1976 to 1980 Field Inspector

Duties:
* Inspect x-ray machine and radioactive and material uses.
" Response to incidents and accidents involving radioactive material.



         
        

Objective A 14 year radiation worker with 9 years experience in Health Physics seeking
to exercise and expand my knowledge and experience in radiation safety.
Security clearances were granted over the last 16 years by various agencies.

Experience 2000-2005 New World Technology Livermore, CA

Project Manager/Senior Health Physics Instructor
" Reduced Army-wide NRC violations from 45 violations in 2003 to 16

violations in 2004 through effective license management and comprehensive
radiation safety training program.

" Administered and managed the U.S. Army's radiation safety program for
Americium-241, Tritium, Promethium, and Nickel-63.

" Mitigated possible NRC violations through a comprehensive inspection and
audit program.

" Monitored license initiatives and regulatory requirements to ensure
compliance with all pertinent state, local, and federal regulations.

" Gained approval for NRC license amendment request for relief of wipe/leak
test requirements for the Chemical Agent Monitor (CAM).

1999-2000 U.S. Army Chemical School Ft Leonard Wood, MO

Senior Instructor/Technical Writer

a U.S. Army Chemical School Alternate Radiation Safety Officer.

a Validated policies and procedures for the safe handling of radioactive material
resulting in zero exposures to students and staff.

* Performed duties of Health Physics Technician for the Edwin R. Bradley
Radiological Laboratories.

* Calibrated Army RADIACs and comparable civilian instruments using NIST
traceable standards.

• Program of Instruction manager for three U.S. Army Radiation Safety
Officer's qualifying courses.

* Instructed and qualified Radiation Safety Officers for U.S. Army and
Department of Defense civilians.

1991-2000 U.S. Army Chemical School Ft McClellan, AL

Senior Instructor/Technical Writer

a Prepared radio-isotopes in excess of Type A quantities for shipment.
a Performed close-out surveys and decontamination of Ft McClellan sites to

Multi Agency Radiation Site Investigation Manual (MARSIM) standards (1996
BRAC).

n Prepared and analyzed leak and survey wipe samples.
- Responsible for 9 certified radiological laboratories and over 35 licensed

radio-isotopes ranging in activity from 0.75 micro curies to 137 Curies.



Education 1973-1976 Middlesex County College Edison, NJ
1979- 1982 Manila Central University Philippines
- Bachelor of Science, Chemistry

Interests Past member Alabama Health Physics Society, travel, golf, reading.

References
Mr. Timothy Lawrence, Installation Radiation Safety Officer
U.S. Army Combined Arms Support Command Safety Office
ATTN: ATZN-SO
911 Bishop Loop, Bldg 837
Ft Lee, VA 23801-5141 Phone: (804) 765-3128

Mr. Thomas Dougherty, Installation Radiation Safety Officer
Commander, I Corp & Ft Lewis Command Safety Office
ATTN: AFZH-SA (MS66)
Bldg 207A, Rm 210
Ft Lewis, WA 98433-9500 Phone: (253) 967-6764

Mr. Jeffrey Harris, Radiation Safety Officer, 63'" Reserve Support Cmd
Occupational Health & Safety Office.
A'TN: AFRC-CCA-SA
6235 Yorktown Ave.
Los Alamitos, CA 90720-5002 Phone: (562) 795-2251
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Home Phone   
Work Phon    
Cell Pbone   

2006 15Y 2 P1 2 05
Kimberly M. Gilliam, HP

Education Bachelor of Science in Environmental Health, 1997
East Tennessee State University, Johnson City, Tennessee
Accreditation: Southern Association of Colleges and Schools and

National Environmental Health Science and Protection Council

Associate of Arts and Sciences, 1995
Virginia Highlands Community College, Abingdon,Virginia

PADI - Open Water Diver, 1997

Certification Number 9706154682

Certificate of Mechanical Measuring, 1986
Tri-City Technical College, Blountville, Tennessee

Professional
e)PA"M

2000-present Tennessee Department of Environment and Conservation
Division of Radiological Health Knoxville, Tennessee

Health Physicist Ill
Inspection and enforcement of x-ray and radioactive material users
Respond to radiation incidents and accidents
Compose and process written reports and correspondence
Maintain radiological files and databases
Participate in emergency response drills at nuclear power plants
Environmental Radiation Ambient Monitoring Systems (ERAMS) for EPA
Training new employees for radioactive material and x-ray inspections
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1998-1999 Tri-State Environmental Lab
Johnson City, Tennessee

Environmentalist Organic Chemist
Extract organic compounds from soil, water sludge samples per EPA
Maintain records

1997 State of Virginia Environmental Specialists
Abingdon, Virginia

EnvironmentalisL, Internship
Collected water samples for lab analysis
Conducted restaurant inspections •
Rabies collection for state lab analysis
Solid Waste research (Virginia Department of Environmental Quality)
Planned and designed septic systems and soil analysis

1986-1992 Bristol Compressors
Bristol, Virginia

Machine shop inspector

1984-1986 Sperry Univac
Bristol, Tennessee

Incoming computer parts inspector

1980-1983 Strong Robinette Company
Bristol, Tennessee

Safety Program Coordinator
Establish safety goals and safe work practices
Conduct safety and first-aid classes
Safety inspection of machinery
Plan and design safety equipment for machinery
Sample/Sales Department
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Safety Aspects of Industrial Radiography Course (11-305)
Potesalonal United States Nuclear Regulatory Commnssion
Tramln Courm April 2006

Basic Environmental Crime Investigations
Southem Environmental Enforcement Network
February 2005

Diagnostic X-Ray Physics Course
Oak Ridge Associated Universities
July 2004

Health Physics Technology Course (H-201)
United States Nuclear Regulatory Commission
May 2004

Licensing Practices and Procedures Course (G-109)
United States Nuclear Regulatory Coi.mission
September 2003

Root Cause/Incident Investigation Workshop (G-205)
United Stares Nuclear Regulatory Cornnission
July 2003

Nuclear Medicine and Brachytherapy Course
Oak Ridge Associated Universities
December 2002

Inspection Procedures Course (G-108)
United States Nuclear Regulatory Commission
September 2002

Air Sampling for Radioactive Materials (B-119)
United States Nuclear Regulatory Commission
June 2002

Environmental Monitoring for Radioacdivitiy (H-111)
United States Nuclear Regulatory Commission
Jime 2002

Transportation of Radioactive Materials (-1-308)
United States Nuclear Regulatory Commission
April 2002

Health Physics in Radiation Accidents
Radiation Emergency Assistance Center/Training Site (REAC/TS)
August 2001
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Extraordinary Customer Service
State of Tennessee, Department of Environment and Conservation
June 2001

40-Hour Course for Hazardous Waste Site Personnel
The University of Tennessee Environmental, Health, and Safety Extension Services
The Midwest Consortium for Hazardous WasTe Worker Training
June 2001

Applied Health Physics Course (H-109)
United States Nuclear Regulatory Commission
April/May 2001

ET[P Park Worker Access Training, Module No. 21221
East Tennessee Technoloo' Park
April 2001

Inspecting for Performance Course - Materials Version (G-304)
United States Nuclear Regulatory Commission
'February 2001

Training Course for the Use of Nuclear Testing Equipment
Troxler Electronic Laboratories, Inc.
November 2000

* East Tennessee Chapter of the Health Physics Society

# CRCPD

Rakwxce Excellent references and university transcript available upon request



Resume

Leslie P. Foldesi

Education
Post graduate work in Radiation Physics 1983-1984
Virginia Commonwealth University Richmond, VA

Master of Science- Biology 1982
Virginia Commonwealth University Richmond, VA

Bachelor of Science- Biology 1977
Virginia Commonwealth University Richmond, VA

Certification
American Board of Health Physics in 1993
National Registry of Radiological Radiation Protection Technologists in 1992

Work History
Program Director, Radiological Health Program in the Virginia Department of Health.
October 1988 to present.

Radiation Safety Specialist, Radiological Health Program in the Virginia Department of
Health. May 1985 to October 1988.

Radiation Safety Specialist withEnvironmental Health & Safety, Virginia
Commonwealth University. September 1984 to May 1985.

PROFESSIONAL AFFILIATIONS:
Conference of Radiation Control Program Directors
Health Physics Society
Virginia Chapter of the Health Physics Society
Former member of American Association of Physicists in Medicine
Former member of the Mid-Atlantic Chapter of the American Association of Physicists in
Medicine



MICHAEL WELLING

2006 to Present: VIRGINIA DEPARTMENT OF HEALTH

Director, Radioactive Materials Program
Create the radioactive materials program in VDH to allow Virginia to become an

agreement state.

2002 to 2006: WISCONSIN DEPARTMENT OF HEALTH AND FAMILY SERVICES:
Madison, Wisconsin

Nuclear Engineer
Perform licensing and inspections of radioactive material licensees.

2000 to 2001: LJNDBERG/BLUE M: Watertown, Wisconsin (Manufacturer of industrial heat
treating equipment)

Quality Supervisor
Responsible for overseeing machinery testing. Supervised five quality testers.
Performed final machinery inspections prior to shipping.
Conducted vendor audits and coordinated defective material returns. .Handled in-process

inspections.
Wrote quality documents and procedures.

2000: ROWLEY -SCHLIMGEN : Madison, Wisconsin (Office furniture design/installation)

Project Coordinator
Responsible for coordinating project installations and planning installation checks.
Reviewed parts orders.
Performed field installations.
Worked with customers to ensure acceptance of installation.

1999 to 2000: SUB-ZERO, INC.: Madison, Wisconsin (Manufacturer of freezers and
refrigerators)

Data Management/Engineering
Responsible for the administration of the MAPICS system.
Trained employees.
Entered, audited, and reported data and bills of material.

1994 to 1999 MARQUIP , INC.: Madison, Wisconsin (Manufacturer of cardboard industry
machinery)

Product Data Management ( 1997 -1999)
Responsible for overseeing and managing the entry and upkeep of part number databases.
Provide training and support.



MICHAEL WELLING
Page 2

Worked with engineering and manufacturing to ensure correct and timely entry of data.
Performed monthly queries and reports on the MAPICS database.
Instituted and maintained work instructions to adhere to ISO 9000 standards.

MARQUIP ,INC.: continued

Quality System Technician (1995-1997)
Responsible for inspecting incoming vendor products, inventory control of defective
material, and weekly, monthly, quarterly, and yearly reports.
Performed in-process inspection of manufactured products.
Created and updated policies, procedures, and work instructions.

Production Assistant (1994-1995)
Responsible for assembling and wiring cabinets and panels. Supervised six part time
employees, including conducting I erformance reviews.
Assisted engineering with the design and review of cabinets and panels.
Performed formal inspections of completed product.

MILITARY:
988 to 1994 UNITED STATES NAVY: USS South Carolina (CGN-J7)

Electrical Control Shutdown Reactor Operator/Supply Petty Officer
Responsible for watchstanding, troubleshooting, and repairing generators, motors, and
controllers. Supervised 10 electricians.
Maintained a supply budget of $100,000.
Participated in the overhaul of two nuclear reactors.

EDUCATION:

LAKELAND COLLEGE: Madison, Wisconsin
B.A. in Business Administration

MADISON AREA TECHNICAL COLLEGE: Madison, Wisconsin
Associate Degree, Mid-Business Management

NAVY
Qualified Nuclear Power Plant Operator, SJG Naval Nuclear Prototype-
Graduate, Naval Nuclear Power School
Nuclear Theory, Cheinistry, Physics, Radiation, Electrical Theory
Graduate, Naval " A" School
Basic Electrical Theory, Motors, Generators



VIRGINIA RADIOACTIVE MATERIAL PROGRAM

109 Governor Street, Room 730
Richmond, VA 23219

804-864-8150 (0)
804-864-8155 (F)

Leslie P. FoldeoW 31.. CHP

Compliance Manager I
5C 690 5 [5881

Michael Welling
EP137 Office: 804-864-8168

Cell: 608-345-9614
Compliance Safety Officer IV Page r:

5B 69034 [586]

Kimberly Gillia m ]
EP138 Office/Fax: 276-669-2431

Compliance Safety Officer IV Cell: 423-366-0949

5A 69034 [584] 4614 Livingston Creek Rd
Bristol, VA 24202

Dante Laciste

EP139 Office: 804-864-7943
Compliance Safety Officer IV Cell: 804-840-1457

5A 69034 [5841

Charles Coleman

EP140 Office: 804-864-8156

Compliance Safety Offficer IV Cell: 804-840-6149
5A 69034 [5841

Beth Schilke
EP141 Office/Fax: 757-825-7932

Sý Cell: 804-840-4281
Compliance Safety Offficer IV

5A 69 g 122 Cynthia Drive
5A 69034 [584] Hampton, VA 23666

Ron Tanner 1
EP142 Office: 804-864-8211

Admin. & Prog. Support Spec. III
3C 19013 [90]



Contact Information

Timothy Kaine

Governor

Office of the Governor
Patrick Henry Building, 3rd Floor
1111 East Broad Street
Richmond, Virginia 23219

Phone: (804) 786-2211
Fax: (804) 371-6351



Marilyn Tavenner
Secretary of Health and Human Resources

Office of the Secretary of Health and Human Resources
Patrick Henry Building

1111 East Broad Street
Richmond, VA 23219

For regular U.S. mail, please use the following address:
P.O. Box 1475

Richmond, VA 23218

Phone Numbers:
(804) 786-7765

Fax Line: (804) 371-6984



Robert B. Stroube, M.D., M.P.H.

State Health Commissioner

VIRGINIA DEPARTMENT OF HEALTH
P.O. Box 2448

Richmond, Virginia 23218-2448
109 Governor Street

Richmond, Virginia 23219

(804) 864-7001

(804) 864-7022 FAX



COMMONWEALTH of VIRGINIA
Department of Health, Division of Radiological Health

ROBERT B. STROUBE, MD., M.P.H. 109 GOVERNOR ST, ROOM 637 TTY 7-1-1
STATE HEALTH COMMISSIONER RICHMOND, VA 23219 1-800-828-1120

<DATE>

<LICENSEE NAME>.
<CONTACT NAME> (RSO)
<ADDRESS>
<CITY, STATE ZIP>

Dear <NAME>:

Virginia Department of Health's (VDH) records show that Radioactive Material License No.
<LICENSE #> expired on <DATE>. A letter was sent on < DATE > (copy enclosed)
informing you that your license would expire on < DATE >. As of the date of this letter, no
renewal application has been filed in accordance with Chapter 481, "Virginia Radiation
Protection Regulations", Part III.

It is our understanding that you still possess material that requires a specific license from VDH.
Your possession of such material without a current license is a violation of 12 VAC 5-481-380.
You must place your radioactive material in secure storage until such time as you acquire a valid
Radioactive Material License or properly dispose of the material. The use of radioactive
material or purchase of additional radioactive material is not authorized.

You are required to complete one of the following three options:

1. If you want to continue your program, immediately (within 15 days) do the following:

Submit the enclosed application. VDH is requesting that you submit a complete new
application that does not reference any information or documents, which have been
previously submitted. In return, your license will be amended in its entirety utilizing the
latest wording on the conditions of your license. These actions should keep your license
complete and current.



2. If you currently possess licensed material but have decided not to continue your program,
immediately do the following in order to comply with 12 VAC 5-481-380:

a. Transfer all radioactive material formerly authorized by the expired license.

Before transferring any radioactive material, you must verify that the recipient's
license authorizes the receipt of the isotope(s), type, form, and quantity of radioactive
material that is to be transferred.

b. Send copies of the transfer records, and a separate written request for termination of
the license to this office within 30 days of the date of this letter, so we can close our
files on the expired license.

If you have any questions or concerns regarding this letter, please contact me at <PHONE>.

Sincerely,

<NAME>
Radiation Safety Specialist



COMMONWEALTH of VIRGINIA
Department of Health, Division of Radiological Health

ROBERT B. STROUBE, MD., M.P.H. 109 GOVERNOR ST, ROOM 637 TTY 7-1-1

STATE HEALTH COMMISSIONER RICHMOND, VA 23219 1-800-828-1120

[DATEI

{LICENSEE NAME}
{ADDRESS}
{CITY, STATE ZIP CODE}

Attention: {FIRST NAME, LAST NAME}
Radiation Safety Officer

Dear {SALUTATION, LAST NAME}:

Your Commonwealth of Virginia Radioactive Materials License No. {LICENSE NO.} expires on {DATE}.

If you wish to renew or renew and amend your license, please submit a complete new application on FORM
{"TITLE} that does not reference any information or documents that have been previously submitted. Please
consult the department if you wish to reference previously submitted information. Your license will be
amended in its entirety utilizing the latest wording on the conditions of your license. These actions should help
keep your license as complete and up-to-date as possible.

Enclosed is a Commonwealth of Virginia Regulatory Guide (VAREG) that you should utilize in preparing the
application. All of the items in the guide must be addressed.

Please submit all renewal and amendment request to the following address:

Virginia Department of Health
Radiological Health Program
109 Governor Street, Room 730
Richmond, VA 23219

If your application is submitted at least 30 days before the license expiration date, your license will remain in
effect until the application has been finally deternmined by the Department of Health and Family Services.

If you have any questions concerning your license or the renewal process, please contact {NAME} at
{PHONE NUMBER}.

Sincerely,

{NAME}
<TITLE>
Radioactive Materials Program

Enclosures Attachment 1.3-1



COMMONWEALTH of VIRGINIA
Department of Health, Division oqfRadiological Health

ROBERT B. STROUBE, MD., M.P.H. 109 GOVERNOR ST, ROOM 637
STATE HEALTH COMMISSIONER RICHMOND, VA 23219

TTY 7-1-1
1-800-828-1120

<DATE>

<LICENSEE NAME>
<ADDRESS>
<CITY, STATE, ZIP>

Attention: <CONTACT NAME>
Radiation Safety Officer

Dear <CONTACT NAME>:

This acknowledges receipt of your application for renewal of Virginia Radioactive Material
License No. VA-<NUMBER>. In accordance with 12 VA C 4-481 520 B, your existing license
has been deemed timely filed and shall not expire until the application has been fully determined
by this office.

If you have any questions concerning your license or the renewal process, please contact me at
<PHONE>.

Sincerely,

<NAME>
Radiation Safety Specialist



Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

CERTIFICATE OF DISPOSITION OF MATERIALS

Completion of this form is required to complete termination of a Radioactive Material License as outlined in 12 VAC 5-481-500. Failure to
provide information will result in this request for termination of a specific license not being processed.

Instructions - Complete all items. Retain one copy and submit original to Virginia Department of Health, Radioactive Materials Program, 109
Governor Street, Room 730, Richmond, VA 23219.

CONTACT INFORMATION

Item 1 Name and Mailing Address of Applicant: Item 2 Virginia Radioactive Material License Number

Item 3 Contact Person - Name

Contact Person - Telephone Number (Include area code)

( ) x

TERMINATION AND DISPOSITION INFORMATION

The following information is provided in accordance with 12 VAC 5-481-500. (Check all that apply)

D] Item 4 All use of radioactive material authorized under the above referenced license has been terminated.

Dj Item 5 Radioactive contamination has been removed to the levels outlined in 12 VAC 5-481-1160 B.

D] Item 6 All radioactive material previously procured and/or possessed under the authorization granted by the above referenced
license has been disposed of as follows. (Check all that apply)

D] Transferred to: Name Address

Who is (are) authorized to possess such material under Licensed Number:

Issued by (Licensing Agency):

D Decayed, surveyed and disposed of as non-radioactive waste.

D No radioactive material has ever been procured and/or possessed by the licensee under the authorization granted by the above
referenced license.

D Other (Attach additional pages)

D] Item 7 Attached are radiation surveys or equivalent as specified in 12 VAC 5-481-500 L. Specify the survey instrument(s) used
and certify that each instrument is properly calibrated as required in 12 VAC 5-481-500 K.



CERTIFICATE OF DISPOSITION OF RADIOACTIVE MATERIALS Page 2 of 2

F1 Item 8 Records required to be maintained for the license termination requested are available at the following location(s):

Name:

Address:

Contact Person Telephone Number: x

Additional remarks (Attach additional pages if necessary.)

CERTIFICATION (To be completed by an individual authorized to make binding commitments on behalf of the applicant.)
Item 10.

The undersigned, on behalf of the licensee, hereby certifies that licensable quantities of radioactive material under the jurisdiction of the
Virginia Department of Health are not possessed by the licensee. It is therefore requested that the above referenced radioactive material
license be terminated.

SIGNATURE - Applicant or Authorized Individual Date signed

Print Name and Title of above signatory



COMMONWEALTH OF VIRGINIA
DEPARTMENT OF HEALTH

Radiological Health Program

Radioactive Materials Program Procedure Section 1.1

Review of an Initial Application for License or an Amendment Request

Prepared By: Date_______
Dante Laciste, Radiation Safety Specialist Date

Reviewed By: Date
Michael Welling, Director, Radioactive Materials Program

Approved By: Date
Les Foldesi, Director, Radiological Health Program

Effective Date:

I
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Review of an Initial Application for License or an Amendment Request

1.0 PURPOSE

1.1 Applicability

The purpose of this procedure is to define the process for reviewing all types of
specific license requests, with the exception of applications for license renewal
RMPP Section 1.2 or license termination RMPP Section 1.3.
Standard review plans, checklists and policies that shall be used during the review
process will be identified.
The process for issuing a specific license or an amendment to a license and
standard license conditions will be provided.
The process for denying (State's initiative) or abandoning (applicant's or State's
initiative) a request for licensing action shall be defined.

1.2 References

1.2.1 12 VAC 5-481, Virginia Radiation Protection Regulations.
1.2.2 NUREG-1556,"Consolidated Guidance About Materials Licenses".
1.2.3 Virginia 12 VAC 5-481 Radiation Protection Regulatory Guides

1.3 Computer Based Letters, Forms and Reports

1.3.1 K:\epi\rh\radmat nrc

1.4 Hardcopy Files
1.4.1 Specific License
1.4.2 License Application and/or Amendment Request Submittal
1.4.3 Deficiency Letter
1.4.4 License Transmittal Letter

1.4 Definitions

1.4.0 Application request means a request for an application for a license from a
prospective applicant.
1.4.1 Licensing action means a request or application received from an applicant

or a licensee as follows:
a) an application for a license to receive, possess and use licensed
radioactive material;
b) an application for renewal of a license;
c) an application for an amendment to a license, e.g., change in
administration, authorized use and/or user(s), RSO, quantity of material,
add isotopes, facilities, and etc.; and,
d) a request for termination of a license(s).
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1.4.2 Processing means reviewing the application for license or amendment,
requesting additional information, if appropriate, and either issuing or
denying with or without prejudice, the requested license or amendment.

1.4.3 Denying without prejudice means that the application for license was
deficient and denied, but that the applicant may reapply after correcting
the deficiencies.

1.4.4 Denying with prejudice means that the applicant for license is not qualified
and shall not reapply for a license, e.g., a minor applying for a license to
possess and use radioactive material or a non medical qualified individual
applying for a license to use radioactive material in the diagnosis and/or
treatment of humans.

1.4.5 Regulatory Guide means guidance published by the NRC or the
Commonwealth of Virginia Radiation Protection Regulations, in which
each guide defines an acceptable program or part of a program, for the
possession and specific use of radioactive materials. An applicant is not
obligated to follow one of these guidance documents when developing
their program and applying for a license or amendment; however, if not
followed, the applicant must demonstrate that the proposed program is at
least equivalent to the one described in the guidance document.

2.0 RESPONSIBILITIES

2.1 Program Assistant

The Program Assistant (PA) is responsible for receiving, logging and
acknowledging the receipt of an application for a new license. Requests for
amendments to a license shall be received and logged.

The PA is responsible for maintaining the computer based and hardcopy files and
for tracking the applications for license or amendment during processing.

The program assistant is responsible for responding to requests for license
applications by transmitting an application, order form and Internet address of the
regulations, and a copy of or reference to specific guidance.

2.2 Radiation Safety Specialist

The qualified Radiation Safety Specialist is responsible for reviewing the assigned
application, determining if it is complete, requesting additional information as
appropriate, and if appropriate, preparing the license or amendment for review
and signature by the Director, Radioactive Materials Program (DRMP).

The Radiation Safety Specialist is responsible for recommending whether an
application is deficient and should be denied either with or without prejudice.
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2.3 Director, Radioactive Materials Program

The Director, Radioactive Materials Program (DRMP) is responsible for
assigning a licensing action for processing to a qualified Radiation Safety
Specialist

The DRMP is responsible for reviewing, approving and signing licenses and
license amendments.

The DRMP following consultation with and concurrence by the department's
Office of Legal Counsel is responsible for denying, with or without prejudice, an
application for license or for license amendment.

2.4 Director, Division of Radiological Health (DDRH)

The Director, Division of Radiological Health is responsible for signing licenses
and license amendments in the absence of the DRMP.

3.0 PROCEDURE

3.1 Receipt of an Application or Request

Upon the receipt of an application for license or a request for a license
amendment the following shall be performed:

3.1.1 Priority

An action priority shall be assigned to the application or request in accordance
with RMPP Section 1.4, "Prioritization of Licensing Actions" and concurred with
by the DRMP.

3.1.2 Assignment of Reviewer

The DRMP shall assign a qualified Radiation Safety Specialist to process the
application or request. The review of an application or request shall be conducted
by a Radiation Safety Specialist qualified to conduct such a review.

3.2 Processing an Application for License

The application and, all appended and referenced material shall be reviewed.
Commonwealth of Virginia specific Rule and Policies, Regulatory Guides,
Standard Review Plans, and Reviewers Evaluation Forms shall be used as
appropriate, by the reviewer to evaluate the applicant and the application.
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If additional information is needed, a meeting with the applicant and/or a visit to
the proposed facility(s) shall be requested by the reviewer. If the applicant is
licensed to possess and use radioactive materials, appropriate information may be
included by reference.

The reviewer shall assure that the review of the application includes the
following commonly missed items:

a) Application signed by upper management - RSO, only if appropriate,
b) Facility diagrams or sketches, including but not limited to, hoods,

shielding, ventilation, work areas, storage areas, location of nearest
occupied area, and physical security of radioactive material,

c) Number, type and range of survey instruments including procedures for
calibration, checks for operability and maintenance,

d) Training and experience records for all authorized users,
e) Training and experience records for and the duties, responsibilities, and if

.appropriate, the availability of the RSO,
f) Training and experience records for the Radiation Safety Committee Chair

if appropriate,
g) Records to be retained and responsibility for records retention assigned.

Frequently missed records include training for new employees, annual
refresher training, survey instrument calibrations and source checks, and
dose calibrator constancy, accuracy, linearity, and geometric variation
checks for medical licenses.

h) Procedures for receipt of radioactive material, specifically off-hours and
week-ends.

Following the completion of the review of the application and any supplemental
material requested by the reviewer, a recommendation to issue a license or deny
the application shall be made to the DRMP.

If the recommendation is to issue the license and the DRMP concurs, the reviewer
shall prepare the license for the DRMP's signature. All submitted and referenced
information shall be tied-down. A tie-down license condition is used for
procedures, radiation detection equipment, use locations, etc., that are not already
specifically identified on the license.

If the recommendation is to deny the application and the Agency's Office of
Legal Counsel and the DRMP concur, the reviewer in concert with legal shall
prepare a notification to the applicant. The notification shall state the reason for
denial and if a new application would be accepted from the applicant.
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3.3 Processing a Request for License Amendment

A request for an amendment to a specific license need not and probably will not
be. on a department form. The request may be a letter plus attachments or a formal
application. The request shall be signed by the individual in the position, or
higher, that signed the application for license or the request shall be returned for
proper signature. Alternatively, the licensing action request may be signed by an
individual delegated by the person who signed the application or higher.

The initial review of the request for amendment shall determine if the request is
so broad that it should be processed as a rewrite of the current license or as a new
license. If it's determined that either a rewrite or a new license is appropriate and
the DRMPconcurs, the request shall be returned to the licensee and an appropriate
application shall be requested.

A request from a medical licensee to add a qualified user to their license shall be
accompanied by records of the individuals training and qualifications. Records of
training shall be signed by the preceptor and shall not be just a letter stating that
these procedures had been performed at another licensed facility.
Where appropriate, material previously received for the license may be
incorporated by reference.

A request to add an authorized user to a license shall be accompanied by records
of the individuals training and qualifications.

A request to add or replace a Radiation Safety Officer (RSO) or Chair of the
Radiation Safety Committee (RSC) shall include training and experience records
and duties, responsibilities, and if appropriate availability.

A request to add isotopes, quantities, physical form, use, facilities,
instrumentation, or the authorized place of use shall be reviewed in the same way
as a request for a partial specific license for that activity.

An amendment to a license is normally amended in entirety and includes new
tied-down license conditions as appropriate. The DRMP shall sign the
amendment.

In the event the DRMP is absent, the second review shall be conducted by a
qualified reviewer and the license maybe signed by the DDRH or designee.
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4.0 RECORDS

4.1 Hardcopy

4.1.1 Applications for license plus attachments are kept in the license
file.

4.1.2 Requests for amendments are maintained in the appropriate
specific, license file.

4.2 Computer Based

4.2.1 Radioactive Material License Database

5.0 ATTACHMENTS TO RMPP SECTION 1.1

None
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1.0 PURPOSE

1.1 Applicability

The purpose of this procedure is to define the steps required for renewal of a
specific license. This procedure also defines when an expedited renewal form is
allowed rather than renewal in entirety. Timely and untimely applications for
renewal are also discussed.

1.2 References

1.2.1 12 VAC 5-481, 'Virginia Radiation Protection Regulations'
1.2.2 Virginia Statute 32.1-229

1.3 Computer Based Letters, Forms and Reports

1.3.1 K\epi\rh\rad-mat

1.4 Hardcopy Files

1.5 Definitions

1.5.1 Renewal In Entirety means that based on the review of the application, the
inspection history, the current license, or a significant change in the
applicable rule, the preparation of a total license revision is warranted. An
example is a license that has been amended numerous times since the last
renewal, such that the scope of the program has changed.

1.5.2 Expedited Renewal means the renewal of a license where the application,
the inspection history and the current license demonstrate that there has
not been a significant change in the scope of the licensed program.

1.5.3 Timely Renewal means the receipt of an application for renewal of a
license that has been postmarked 30 days or more before the license's
expiration date. The license remains in effect until processing of the
application for renewal has been completed.



2.0 RESPONSIBILITIES

2.1 Program Assistant

The Program Assistant is responsible for notifying a licensee that their license(s)
will expire in 90 days and sending appropriate guidance document(s) based on
input from the technical staff. The Director, Radioactive Materials Program.
(DRMP) shall be informed of licensees that have not submitted renewal
applications at least 30 days prior to expiration and of any licenses that have
expired.

The Program Assistant is responsible for receiving, logging and acknowledging
the receipt of an application for license renewal and ensuring the applicant is
informed that the application is considered to be timely.

Maintains the hardcopy file with renewal documentation.

The Radiation Safety Specialist is responsible for recommending whether an
application is deficient and should be denied either with or without prejudice.

2.2 Radiation Safety Specialist

The Radiation Safety Specialist is responsible for reviewing the application to see
if it is valid and, with the concurrence of the Director, Radioactive Materials
Program (DRMP), signing the letter informing the applicant that the application is
considered to be timely, and for processing the application, as assigned.

2.3 Director, Radioactive Materials Program

The Director, Radioactive Materials Program (DRMP) is responsible for assigning
a licensing action for processing to a qualified Radiation Safety.

The DRMP is responsible for reviewing, approving and signing licenses and
license amendments.

The DRMP following consultation with and concurrence by the department's
Office of Legal Counsel is responsible for denying, with or without prejudice, an
application for license or for license amendment.

2.4 Director, Division of Radiological Health (DDRH)

The Director, Division of Radiological Health is responsible for signing licenses
and license amendments in the absence of the DRMP.

3.0 PROCEDURE



The review of an application for renewal of a specific license shall be conducted by a
Radiation Safety Specialist qualified to conduct such a review.

3.1 License Expiration

Ninety (90) days prior to a license's expiration date, the licensee shall be notified
of the pending expiration date and that if an application for renewal is post
marked at least 30 days prior to the expiration date, the application will be
considered to be timely.

If the renewal application is post marked less than 30 days prior to but not after
the expiration date, the DRMP shall determine if the application should be
considered timely.

If the application is found to be timely, the licensee is informed that activities
authorized by the current license may continue until processing of the renewal has
been completed.

If a timely application is not received, the licensee is informed that the license is
considered to be expired, any activity using licensed radioactive material shall
cease and all licensed radioactive material shall be placed in storage or be
disposed. See sample letter attached as 1.2-1.

The Chief must approve continued operation under the authority of any license for
which the renewal application was submitted after the license's expiration date.

Processing of terminated licenses is covered in RMPP Section 1.3, License
Termination.

3.3 Renewal in Entirety

One of the principal reasons for renewing a license in its entirety is to eliminate
the confusion that can be caused by multiple amendments to the license and
numerous tied down conditions.

The application, all referenced material, prior applications for amendment, and
inspection history shall be reviewed. The reviewer shall use, as appropriate,
VAREGS, Consolidated Guidance, Regulatory Guides and/or Reviewer's
Evaluation Forms. If needed, additional information should be requested from the
applicant.



The license should contain all information that would be included in an initial
license of the same program code(s) including tied down license conditions that
are based on a referenced license amendment.

4.0 RECORDS

4.1 Hardcopy

4.1.1 Application for license renewal plus attachments are maintained in the
Licensee's file as well as any deficiency letters generated by the technical
staff.

4.2 Computer Based

4.2-1 K:\epi\rh\rad-mat

5.0 ATTACHMENTS TO SECTION 1.2

1.2-1 Sample letter for Expired License
1.2-2 Sample Renewal Letter for 90 day Notification
1.2-3 Sample Letter for Receipt of Renewal Application-Timely Filed
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1.0 PURPOSE

1.1 Applicability

This procedure defines the process for terminating a license to possess, use, store and
dispose of licensed radioactive material.

This procedure applies to the disposal of licensed material, decommissioning of the site
and facilities, and surveys adequate to demonstrate that residual radioactivity is within
regulatory limits at such time that a license is terminated.

1.2 References

1.2.1 Commonwealth of Virginia 12-VAC-5-481 'Radiation Protection Regulations'
1.2.2 Virginia Statute 32.1-229
1.2.3 Title 10 Code of Federal Regulations, Part 20, Subpart E - Radiological Criteria

for License Termination
1.2.4 NUREG 1727, NMSS Decommissioning Standard Review Plan, October, 2000

(evaluation of License Termination Plans, offers suggestions for evaluation of
residual contamination in subsurface soil)

1.2.5 NUREG/BR-0241 NMSS Handbook for Decommissioning Fuel Cycle and
Materials Licensees (replaced by NUREG 1727, however, Type I, II, III, and IV
Decommissioning Types only addressed in this guidance)

1.2.6 NUREG-1575 - EPA 402-R-97-016, Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM), August, 2000 (evaluation of residual
contamination of building surfaces and in surface soil)

1.2.7 NUREG/CR-5849, Manual for Conducting Radiological Surveys in Support of
License Termination, December 1993 (replaced by MARSSIM)

1.2.8 Draft Regulatory Guide DG-4006, "Demonstrating Compliance with the
Radiological Criteria for License Termination" (replaced by NUREG 1727,
however, contains guidance on how to implement MARSSIM)

1.2.9 NUREG-1549, (Draft) "Decision Methods for Dose Assessment to Comply with
Radiological Criteria for License Termination" (replaced by NUREG 1727,
discusses use of site specific modeling)

1.2.10 D & D, Dose Modeling Code (Buildings)
1.2.11 RESRAD, Dose Modeling Code (Soil Concentration Levels)
1.2.12 RESRAD-Build, Dose Modeling Code (Buildings)
1.2.13 Regulatory Guide 1.86 Termination of Operating Licenses For Nuclear Reactors

(1974) (provides values for acceptable levels of surface contamination, however,
not dose based)
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1.3 Computer Based Letters, Forms and Reports

1.3.1 Standard Termination Letter
1.3.2 Form, "Request for Termination of Specific License and Disposition of

Radioactive Material"

1.4 Hardcopy Files

1.4.1 Terminated License File

1.5 Definitions

1.5.1 Background radiation means radiation from cosmic sources, naturally occurring
radioactive materials, including radon, except as a decay product of source or
special nuclear material and including global fallout as it exists in the environment
from the testing of nuclear explosive devices or from past nuclear accidents such as
Chernobyl that contribute to background radiation and are not under the control of a
licensee or registrant. "Background radiation" does not include sources of radiation
from radioactive materials regulated by the department.

1.5.2 Critical goup means the group of individuals reasonably expected to receive the
greatest exposure to radiation for any applicable set of circumstances.

1.5.3 Decommission means to remove a facility or site safely from service and reduce
residual radioactivity to a level that permits release of the property for unrestricted
use and termination of the license.

1.5.4 Distinguishable from background means that the detectable concentration of a
radionuclide is statistically different from the background concentration of that
radionuclide in the vicinity of the site or, in the case of structures, in similar
materials using adequate measurement technology, survey, and statistical
techniques.

1.5.5 Residual radioactivity means radioactivity in structures, materials, soils,
groundwater, and other media at a site resulting from activities under the
licensee's control. This includes radioactivity from all licensed and unlicensed
sources used by the licensee, but excludes background radiation. It also includes
radioactive materials remaining at the site as a result of routine or accidental
release of radioactive material at the site and previous burials at the site, even if
those burials were made in accordance with the provisions of 12 VAC 5-481-910.

1.5.6 1.5.6 Voluntary termination means that a licensee has requested that a license be
terminated.

1.5.7 License revocation means a license is terminated because the licensee has
allowed the license to expire; did not respond after being informed that the license
had expired; and/or, did not request that the license be terminated or renewed.
NOTE: The department must take formal action in order to revoke a license under
12 VA C 5-481-580.
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2.0 RESPONSIBILITIES

2.1 Program Assistant

The Program Assistant is responsible for:

- identifying those licenses that have expired and for notifying the Director,
Radioactive Materials Program (DRMP)

- sending out acknowledgment letters for receipt of termination requests.

- maintaining hardcopy and computer based files.

2.2 Radiation Safety Specialist

The Radiation Safety Specialist is responsible for:

- processing requests for license termination or for processing expired licenses, as
assigned.

- conducting final decommissioning surveys, as assigned, or

- over-seeing contractors that are conducting, final decommissioning surveys, as
assigned.

2.3 Director, Radioactive Materials Program (DRMP)

The Director, Radioactive Materials Program (DRMP) is responsible for:

- assigning a request for license termination or an expired license to a Radiaton Safety
Specialist for processing. The DRMP will instruct the technical staff member in the
required scope of the termination or expired license process, i.e., whether the licensee
is required to submit a license termination plan (LTP).

- reviewing, approving and signing the license termination.

- in concert with legal counsel, initiating a petition for revocation of the license or other
sanction.
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2.4 Director, Division of Radiological Health (DDRH)

The Director, Division of Radiological Health is responsible for reviewing and concurring or not
concurring in the recommended petition for revocation of the license or other sanctions. The DDRH is
responsible for approving the implementation of a revocation action and for signing the final order. The
inifial decision to proceed with a revocation can be delegated to the DRMP.

3.0 PROCEDURE

3.1 General Provisions

The criteria for termination of a license is listed in Chapter 12 VAC 5-481-500. The
cross-reference to the federal regulation is shown below.

VA Rule NRC Section Title

12 VA C 5-481-1160 10 CFR 20.1401 Radiological criteria for license
termination

12 VA C 5-481 1160 B 10 CFR 20.1402 Radiological criteria for
unrestricted use

12 VAC 5-481 1160 C 10 CFR 20.1403 Criteria for license termination
under restricted conditions

12 VA C 5-481 1160 D 10 CFR 20.1404 Alternate criteria for license
termination

12 VA C 5-481-450 A 4 10 CFR 20.1406 Minimization of contamination

The licensee shall determine the peak annual TEDE expected within the first 1000 years
after decommissioning, when calculating TEDE to the average member of the critical
group.

3.2 Request for Termination

Within 5 working days following the receipt of the request for license termination, the
receipt shall be acknowledged and the licensee informed that the Radioactive Materials
Program will request additional information.

Following the receipt of a request for termination, a determination of the potential for
residual radioactive contamination of the facility shall be made. The license and
inspection history shall be reviewed to determine the potential risk of residual radioactive
contamination.

The highest risk would be licensees that utilize significant quantities of unsealed
radioactive material such as, but not limited to, nuclear pharmacies; waste disposal
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processing and repackaging services; manufacturing and distribution; nuclear laundries;
academic, or medical type A Broad; and, research and development, Type A Broad.
The lowest risk would be licensees that utilize radioactive materials only in the form of
sealed sources. Unless there has been a significant leak of a sealed source the probability
of residual contamination is essentially zero. NOTE: However, there have been a number
of cases of residual contamination resulting from melting sealed sources contained in
measuring gauges.

For licenses that authorize both sealed and unsealed sources of radioactive material the
highest risk use shall dictate the decommissioning process.

3.3 License Termination - Sealed Sources

Upon the receipt of a request for termination of a license that authorizes the possession
and use of radioactive materials only in the form of sealed sources, the following
information shall be requested from the licensee:

a) a listing of sealed sources currently or last possessed including type, isotope and
quantity, serial number, vendor, date received and use

b) copies of the results of leak tests for each sealed source, if appropriate

c) copies of the records of disposal, decay or transfer to an authorized recipient, for each
sealed source

d) copies of periodic inventories, if appropriate

e) a copy of the results of the final survey of the area where sources were used and
stored. The record should include the type of instrument used and the last calibration
date

f) licensee has submitted a properly completed Form, Request for Termination of
Specific License and Disposition of Radioactive Material

If the above information, when compared to the license and the inspection history, appears to be
accurate and complete, the license shall be terminated.

If the information is incomplete or appears to be inaccurate an inspection of the facility shall be
conducted and if warranted, enforcement action taken prior to license termination.

3.4 License Termination - Solid, Liquid, Sealed and Gaseous Sources

Upon receipt of a request for termination of a license(s) that authorizes the possession and
use of any radioactive materials in solid, liquid or gaseous form, plus sealed sources, the
licensee shall be requested to submit the following information:
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a) a listing of licensed radioactive materials currently or last possessed including type,
isotope and quantity, serial number, vendor, date received and use

b) copies of the results of leak tests for each sealed source, if appropriate

c) copies of the records of disposal, decay or transfer to an authorized recipient, for each
radioactive material listed in a) above

d) copies of periodic inventories, if appropriate

e) a copy of the results of the final survey of the area where radioactive materials were
used and stored. The record should include the type of instrument(s) used and the last
calibration dates

f) licensee has submitted a properly completed Form "Request for Termination of
Specific License and Disposition of Radioactive Material"

If the above information, when compared to the license and the inspection history,
appears to be accurate and complete, and with the exception of sealed sources, the
licensee has not possessed radioactive material with a half life greater than 30 days, the
license(s) shall be terminated.

If the information is incomplete, appears to be inaccurate, the final survey revealed
radioactive contamination or the licensee has possessed unsealed radioactive material
with a half life greater than 30 days, an inspection of the facility shall be conducted.

If the inspection reveals that all radioactive material has been properly disposed of and an
independent survey reveals no residual activity, the license shall be terminated. However,
if items of noncompliance were noted during the inspection enforcement action shall be
taken prior to license termination.

If an independent survey reveals possible residual activity the licensee shall be requested
to submit a sufficient License Termination Plan (LTP) such that the facility will be
decontaminated to levels acceptable for unrestricted use. NUREG-1575 and NUREG/CR-
5849 (see sub-Section 1.2 of this procedure) can be used in the development,
implementation of the LTP and the termination of the license(s). NUREG 1727 can be
used to evaluate the LTP by the Radioactive Materials Program. In addition, other
guidance and/or modeling codes may address specific issues and may be used as needed
(see sub-Section 1.2 of this procedure).
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3.5 Expired License

3.5.1 Licensee Contacted

Within ten (10) working days following the expiration date of a license without the
receipt of a request for license termination or license renewal, the licensee shall be
contacted by telephone or in person and informed that the license expired. The licensee
shall be informed that any activity using radioactive material under the license shall
cease, the licensed material shall be placed in storage or disposed of, and an application
for license termination shall be submitted within 30 days.

If the licensee intends to continue license operations and states that the failure to submit
an application for license renewal was just an oversight, the licensee shall be informed
that operations shall cease and that an application for license renewal (extension) should
be submitted as quickly as possible. The licensee shall be informed that operation without
a current license constitutes noncompliance and that appropriate enforcement action will
result.

The licensee shall be informed that only the DDRH may authorize continued use of
radioactive material without a current license, i.e., grant an exemption.

The above contact shall be recorded in a Confirmatory Action Letter and transmitted to
the licensee by Registered Mail, Return Receipt Requested.
(A sample letter is attached to RMPP Section 1.2, License Renewal)

3.5.2 Licensee Not Contacted

If the licensee cannot be contacted either by telephone, visit to the address on the license
or all other reasonable efforts, the authorized place of use shall be inspected and
surveyed. If no radioactive materials are found and the survey indicates the facility is free
of radioactive contamination, necessary legal action may proceed in order to revoke the
license.

If residual contamination is discovered, the facility shall be decontaminated to acceptable
levels and the license revoked.

4.0 RECORDS

4.1 Hardcopy

4.1.1 Terminated License File
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4.2 Computer Based

4.2.1 Standard Termination Letter
4.2.2 Form, "Request for Termination of Specific License and Disposition of

Radioactive Material"

5.0 ATTACHMENTS TO RMPP Section 1.3

1.3-1 Form, "Request for Termination of Specific License and Disposition of Radioactive
Material"
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1.0 PURPOSE

1.1 Applicability

The purpose of this procedure is to define the process for prioritizing each
licensing action received by the Radioactive Materials Program.

Implementation of this procedure will assure that each licensing action will be
processed in a timely and efficient manner.

1.2 References

1.2.1 12 VAC 5-481, 'Virginia Radiation Protection Regulations'
1.2.2 Commonwealth of Virginia Statute 32.1-229

1.3 Hardcopy Files

1.4 Definitions
1.5.0 Application request means a request for an application for a license from a

prospective applicant.
1.5.1 Licensing action means a request or application received from an applicant

or a licensee as follows:
a) an application for a license to receive, possess and use licensed
radioactive material;
b) an application for renewal of a license;
c) an application for an amendment to a license, e.g., change in
administration, authorized use and/or users, RSO, quantity of material, add
isotopes, facilities, and etc.; and,
d) a request for termination of a license(s).

1.5.2 Prioritizing means establishing the order and time increment in which the
requests or applications are to be processed and completed.

1.5.3 Processing means reviewing the application for license or amendment,
requesting additional information, if appropriate, and either issuing or
denying the requested license or amendment.

1.5.4 Timely Renewal means receipt of an application for renewal of a license,
that has been postmarked or received 30 days or more before the license's
expiration date. The license remains in effect until processing of the
application for renewal has been completed.
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2.0 RESPONSIBILITIES

2.1 Program Assistant

The program assistant is responsible for:

" receiving, and logging and acknowledging the receipt of a renewal or
termination request or a new application,

* maintaining the hardcopy and the computer based letters, forms and report
files, and

" updating the files, as necessary.

2.2 Radiation Safety Specialist

The Radiation Safety Specialists are responsible for processing the assigned
licensing actions in accordance with the priorities.

2.3 Director, Radioactive Materials Program

The Director, Radioactive Materials Program is responsible for:

* assigning a priority to a licensing action and

" assigning the licensing action to a Radiation Safety Specialist for processing.

3.0 PROCEDURE

3.1 Receipt of Application or Request

All applicants for a license, license renewal, or termination request are informed of the
receipt of their application.

3.2 Licensing Actions - Priorities

Following receipt, each licensing action is assigned a priority that specifies the time
allotted for completing the processing of the action. A time increment is assigned each
priority.
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The priorities for licensing actions follow:

Priority

R -' Rush

H- High

Time Increment
(Days)

Goal
As Soon As Possible

30

Licensing Action

As assigned by the DRMP M-PRS
License Termination
License Expiration

New RSO
New Authorized User
New Use
Possible Violations (?)

Initial License
Renewal - In Entirety
New Equipment
New/Changed Facilities
New/Changed Procedures

Delete AU or RSO
Delete Use, Isotopes, Place of Use

M - Medium 60

L - Low 90

Applications that do not fit in one of the above categories should be referred to the
DRMP for resolution. If it is necessary to request additional information from the
applicant/licensee an additional "goal" period may be added to the process time.

4.0 RECORDS

4.1 Hardcopy

4.1.1
4.1.2

Requests for applications are maintained in a file.
Applications for license, license renewal or license amendment are
maintained in applicable files.
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4.2 Computer Based

4.2.1 Radioactive Material Database

5.0 ATTACHMENTS to RMPP SECTION 1.4

None
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ATTACHMENT 2.01-1

INSPECTION PRIORITY BY PROGRAM CODES

Program Priority Category Title Remarks

Code Code

01100 3 Academic Type A Broad RSC-approved users
01110 5 Academic Type B Broad RSO-approved users
01120 5 Academic Type C Broad Authorized users named on the

license
02110 2 Medical Institution Broad RSC-approved users for

possession and use of a wide
range of radionuclides in medical
research, diagnosis, and therapy
and research and development.

02120 3 Medical Institution-Written Used as primary code and may be
Directive (WD) Required used with the secondary codes for

research and development, as
appropriate. Used as secondary
code when the license also
authorizes certain medical therapy
modalities.

02121 3 Medical Institution-WD Not Used as primary code only for
Required diagnostic nuclear medicine and

diagnostic types of use under 12
VAC 5-481-2060. Used as
secondary code when the license
also authorizes certain medical
therapy modalities.

02200 3 Medical Private Practice-WD [same remark as 02120]
Required

02201 3 Medical Private Practice-WD Not [same remark as 02121]
Required

02210 3 Eye Applicators Strontium-90 Institution or Private Practice
(Sr-90)

02220 3 Mobile Medical Service-WD Not Use as a primary code if the
Required license authorizes the mobile

service only. Use as a secondary
code if the license authorizes
medical use at a central facility
(i.e., institution or private practice
facility) in addition to the mobile
service.

02230 2 High-Dose Rate Remote After Use as a primary code.
loader (HDR)

02231 2 Mobile Medical Service-WD Use as a primary code. Includes
Required mobile HDR and non-HDR

modalities under 12 VAC 5-481,
Part VII.

Attachment 2.01-1
Issue Date:



Program Priority Category Title Remarks

Code Code

02240 2 Medical Therapy-Other Medical therapy modalities used
Emerging Technology under 12 VAC 5-481-2060, i.e.,

liquid sources, microspheres, and
intravascular brachytherapy
devices.

02300 3 Teletherapy Treatment of human subjects only
02310 2 Gamma Stereotactic Treatment of human subjects only

Radiosurgery (GSR)
02400 5 Veterinary-Nonhuman Subjects Routine diagnosis or therapy on

animals. No animal research.
02410 5 In-Vitro Testing Laboratories Licenses are issued to individuals

or facilities which are not included
in larger programs described by
Program Codes 02110 or 02120.

02500 2 Nuclear Pharmacies Receive bulk material used to
prepare single use dosages or
multi-dose products which are
distributed to authorized medical
licensees. Sealed sources are re-
distributed in the original
packaging to authorized clients.

02511 3 Medical Product Distribution-12 Distribution of prepared
VAC 5-481-470 I radiopharmaceuticals to
Prepared Radiopharmaceuticals authorized medical licensees.

03110 3 Well Logging Byproduct and/or Use of sealed or unsealed
Special Nuclear Material (SNM) sources for exploration of oil, gas,
Tracer and Sealed Sources or minerals in wells.

03111 3 Well Logging Byproduct and/or Exploration of oil, gas, or minerals
SNM Sealed Sources Only in wells; study of subsurface

potable aquifers.
03112 3 Well Logging Byproduct Only- Exploration of oil, gas, or minerals

Tracers Only in wells
03113 3 Field Flooding Sources Injection of unsealed radioactive

materials for tracing oil and gas
reservoirs

03120 5 Measuring Systems Fixed Non-portable gauges for
Gauges measurement or control of

material density, flow, level,
thickness, or weight, etc.

03121 5 Measuring Systems Portable Moisture/density gauges contain
Gauges gamma and neutron sources used

for measurements in soils,
compacted soils and road
surfacing materials.

03122 5 Measuring Systems Analytical i.e., x-ray fluorescence analyzers
Instruments

Attachment 2.01-1
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Program Priority Category Title Remarks

Code Code

03123 5 Measuring Systems Gas Quality control testing of samples
Chromatographs from industrial process and

environmental conditions.

03124 5 Measuring Systems Other instrument calibrators, Krypton-85
(Kr-85) leak detectors

03211 2 Manufacturing and Distribution RSC-approved users under 12
Broad-Type A VAC 5-481-460 B

03212 5 Manufacturing and Distribution RSC-approved users under 12
Broad-Type B VAC 5-481-460 C

03213 5 Manufacturing and Distribution RSC-approved users under 12
Broad-Type C VAC 5-481-460 D

03214 5 Manufacturing and Distribution Smaller firms that require a more
Other restrictive license.

03218 3 Nuclear Laundry Cleaning of protective clothing
contaminated with radioactive
materials.

03220 5 Leak Test Service Only Commercial service organizations
provide leak test kits to clients,
perform measurement of leak test
samples from clients, and issue
reports of leak test results.

03221 5 Instrument Calibration Services Commercial calibration service
Only-Source Less Than Or Equal
To 100 Curies

03222 5 Instrument Calibration Services Commercial calibration service
Only-Source Greater Than 100
Curies

03225 5 Other Services-Source Less Commercial servicing for industrial
Than Or Equal To 100 Curies gauge, and HDR licensees

03226 2 Other Services-Source Greater Commercial servicing for
Than 100 Curies teletherapy, irradiators , and GSR

units containing a total activity in
the unit during servicing that is
greater than 100 curies.

03231 2 Waste Disposal (Burial) Commercial and non-commercial
03232 3 Waste Disposal Service pick up, transfer, and storage;

Prepackaged Only opening packages not authorized
03233 2 Waste Disposal Service Commercial operation

Incineration
03234 2 Waste Disposal Service receipt, open, compact, re-

Processing and/or Repackaging package, and transfer to
authorized burial

03240 5 General License Distribution - 12 For fixed gauges authorized under
VAC 5-481-470 C 12 VAC 5-481-430 B

03241 5 General License Distribution - 12 For luminous aircraft safety

Attachment 2.01-1
Issue Date:



Program Priority Category Title Remarks

Code Code

VAC 5-481-470 D devices authorized under 12 VAC
1 5-481-430 D

03242 5 General License Distribution - 12 For calibration and reference
VAC 5-481-470 E sources authorized Under 12 VAC

5-481-430 F
03243 5 General License Distribution - 12 For ice detection devices

VAC 5-481-470 H authorized under 12 VAC 5-481-
430 H

03244 5 General License Distribution - 12 For certain in-vitro clinical testing
VAC 5-481-470 G kits authorized under 12 VAC 5-

481-430 G
03310 2 Industrial Radiography Fixed Permanent radiographic

Location installation (PRI) or designated
field station. Use as secondary
code, except when the license
authorizes the PRI only.

03320 1 Industrial Radiography Use as primary code for multiple
Temporary Job Sites temporary customer locations

03510 5 Irradiators Self Shielded Less Not external beam
Than Or Equal To 10,000 Curies

03511 5 Irradiators Other Less Than Or Panoramic (in air or under water)
Equal To 10,000 Curies units; includes converted

teletherapy units
03520 5 Irradiators Self Shielded Greater Not external beam

Than 10,000 Curies
03521 2 Irradiators - Other Greater than Panoramic (in air or under water)

10,000 curies units; includes sterilization (mega-
curie) units

03610 3 Research and Development RSC-approved users under 12
Broad-Type A VAC 5-481-460 B

03611 5 Research and Development RSO-approved users under 12
Broad-Type B VAC 5-481-460 C

03612 5 Research and Development Authorized users specifically
Broad-Type C named in the license under 12

VAC 5-481-460 D
03613 2 Research and Development Master Materials Licenses

Broad-Multisite-Multiregional
03620 5 Research and Development Non-human research subjects

Other
03621 5 Academic R&D without

distibution
11200 5 Source Material Other Less than Research or manufacturing of

150 Kilograms consumer products
11210 5 Source Material Shielding Possession and use
11230 5 Source Material General License DU products and devices

Distribution - 12 VAC 5-481-470 authorized under 12 VAC 5-481-
Attachment 2.01-1
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Program Priority Category Title Remarks

Code Code

K 420 C
11300 5 Source Material Other Greater Research or manufacturing of

than 150 Kilograms consumer products
22120 5 SNM Plutonium - Sealed Neutron Plutonium-beryllium howitzer for

Sources, Less than 200 Grams instrument calibration, teaching
and demonstration purposes, and
industrial applications

22140 5 Special Nuclear Material Gauges
Plutonium - Sealed Sources in
Devices

22150 5 Special Nuclear Material Less than 200 grams, total, for
Plutonium - Sealed Sources Less biological and chemical testing
than a Critical Mass and instrument calibration

22160 5 Pacemaker-Byproduct, and/or Surgical implantation, follow up,
Special Nuclear Material - recovery, and disposal of devices
Medical Institution

Attachment 2.01-1
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Attachment 2.02-1 Radioactive Materials Program
Guidelines for Completing an Inspection Plan

EDIRECTIONS

The following guidelines are provided to help complete the questions in the inspection plan and prepare for the
inspection.

LDEFINITIONS.

AREA: The component(s) of the licensee's program being inspected.

Examples Industrial radiography - field operations; Medical Licensee - Radio-pharmaceutical therapy or Radiation
Therapy

ACTIVITY: Task(s) performed by individuals within an area

Examples Industrial radiography surveys; Milking the Generator; Administration of 1-131; or Gamma Knife patient
treatment

ELEMENT: Observable aspects of an activity

Examples Surveys of camera after source crank-in; Use of: shielded container, time, gloves, syringe shield, survey
meter

LICENSEE ACTIVITY SELECTIONGUIDELINES

a. Identify high priority areas and activities

b. Activities in progress are preferred

c. Identify medium and low priority actiyities that can be inspected concurrently

d. Give preference to high priority elements

INSPECTION METHOD

Preferred Method: Direct Observation

Acceptable alternatives: a. Interview selected licensee personnel
b. Review of activity documents
c. Walk-through or demonstration

Complete the Inspection Plan located on the Backside



Radioactive Materials Program
Inspection Plan

Licensee'Informatio .n

License Number Licensee
(Name and Address)

Licensee Contact
(Name and Telephone
Number)

License and Inspection Information

Last Amendment No. Priority

Date of Amendment Type of License

Date of Last Inspection Proposed Date of this Inspection

Type of Inspection - Announced E] Initial E] Special

-- Unannounced - Routine E] Re-inspection

Performance Based Inspection Plan (Attach Additional Sheets ifNecessary)

1. Identify the higher priority areas and activities to be reviewed. Note lower priority areas that may be
reviewed concurrently.

2. Indicate the major elements to be observed. List individuals/positions to be interviewed.

3. Check the documents that were reviewed during inspection preparation.

-- Previous Inspection Report E] Reading File E] NRC Inspection Procedure

F-- License Conditions/ Tie-downs n--- SSD Sheets -' 12 VAC, 5-481

-- VAREG(s) El Information Notices "- Other

4. List survey meter(s) that will be used on the inspection.

Lead Inspector
Signature

Date Approval Signature
(Director, Radioactive Materials
Program, Director, Division of

Radiological Health, or designee)

Date



EXAMPLES OF VIOLATIONS THAT CAN BE CITED
ON VA FORM 591

1. Inventories not performed at the required frequency on one or two occasions that did not
result in any consequences (e.g. lost material).

2. Licensee observed eating, drinking, etc. in laboratories where less than or equal to
megabequerel (microcurie) quantities of unsealed radioactive materials are stored, but
not being used (a survey should be performed to confirm the absence of contamination).

3. Failure to calibrate survey instruments, alarm rate meters, or pocket dosimeters at the
required frequency on one or two occasions.

4. Failure to use a dedicated check source before each use of a survey instrument, on one
or two occasions.

5. Failure to perform routine surveys (e.g. radiation, contamination, airflow checks, or
fume hood monitoring) at the required frequency on a few occasions.

6. Failures of the radiation safety committee to meet at the required frequency on one or

two occasions.

7. Failure to have required attendees at all radiation safety committee meetings.

8. Rare failures to exchange personnel dosimetry at the required frequency, but with no
loss of dosimetry data.

9. Failure to have properly prepared shipping papers.

10. Failure to include the emergency phone number, reportable quantity (RQ) designation or

SI units on shipping papers.

11. Occasional failure to meet all transportation requirements of 49 CFR.

12. Users of radioactive materials are adequately trained, but not as stated in the license tie-
down conditions.

13. On rare occasions, dose calibrator tests are not performed as required.

14. Isolated cases of missed or late leak tests.

15. Missed dose calibrator tests.

16. Failure to appropriately post areas where radioactive materials are stored or used.

Note This list is not all-inclusive. Most Severity Level IV & V violations may be cited on a VA form 591
if they are not repetitive and are corrected within 30 days.

RMPP Section Attachment 2.05-1
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1.0 PURPOSE

1.1 Applicability

1.1.1 This procedure applies to the scheduling of inspections based on the
priorities assigned to the various licensed activities.

1.1.2 This performance based inspection program requires poor performers to be
inspected more frequently.

1.1.3 Core and non-core inspection priorities and a program of special
inspection activities are established for all licensees.

1.2 References

1.2.1 NRC Inspection Manual, Chapter 1220, "Processing of NRC Form 241,
'Report of Proposed Activities in Non-Agreement States,' and Inspection
of Agreement State Licensees Operating Under 10 CFR Part 150.20"

1.2.2 NRC Inspection Manual, Chapter 2800, "Materials Inspection Program"
1.2.3 12 VAC 5-481, 'Virginia Radiation Protection Regulations'
1.2.4 Virginia Code § 32.1-227 through 233

1.3 Computer Based Letters, Forms, and Reports

1.4 Hardcopy Files

1.5 Definitions

1.5.1 Core Inspection means all initial inspections of priority 1,2, 3, and 5
licensees and all routine inspections of priority 1, 2, or 3 licensees.

1.5.2 Initial Inspection means the first inspection after a license is issued.
1.5.3 Inspection means the act of assessing licensee performance to determine if

radioactive materials are used safely; and, whether the licensee is in
compliance with rules, regulations, statutes, license conditions, and the
licensee commitments submitted in support of the application for license
and incorporated in the license by "tie-down" conditions. Inspections
include a visit to a licensee's facility and/or job site, observation of
licensed activities, interaction with licensee personnel, and reporting of the
inspection findings. Pre-licensing visits or telephone communications are
not inspections.

RMPP Section 2.01 (Enter date) 3



1.5.4 Inspection Priorities means the inspection priority assigned to a license is
the frequency of routine inspections expressed in years (i.e., a priority I
license is inspected every year). The priority is based on the potential
radiation hazard of the licensee's program. A priority 1 license represents
the greatest risk to the health and safety of the public and the environment
and therefore, requires the most frequent inspection.

1.5.5 Non-Core Inspections means routine inspections of priority 5 licensees,
other than initial inspections.

1.5.6 Reactive Inspection means a special inspection in response to an incident,
allegation, or special information obtained by the agency (e.g., medical
events). These inspections may focus on one or several issues and need not
examine the rest of a licensee's program. A reactive inspection counts as a
routine inspection only if the total licensed program is evaluated.

1.5.7 Routine Inspection means a periodic, comprehensive inspection performed
at a specified frequency.

1.5.8 Special Inspection means those inspections where special guidance is
needed. Those activities include: (1) inspections of expired licenses,
terminated licenses, and licenses undergoing decommissioning; (2)
inspections of significantly expanded programs; (3) reciprocity
inspections; (4) temporary job-site or field site inspections; (5) team
inspections; (6) inspections of abandoned licenses; and, (7) general
licensee's program inspections.

1.5.9 Team Inspections means inspections conducted by three or more
inspectors or any inspection that includes an inspector from outside of VA
(other than NRC Agreement State Program representatives). A team
inspection can be a routine inspection of a major licensee or a reactive
inspection in response to a particular incident or event. Team inspections
don't include those where a supervisor accompanies an inspector in order
to evaluate the inspectors performance.

1.5.10 Telephone Contact means contacts by telephone and documented in the
license file, to determine the status of a licensee's activities, to assess
compliance or to exchange information with the licensee. Telephone
contacts are not considered inspections.

1.5.11 Tie-down condition means a written commitment made by the applicant in
an application for a license or amendment to a license that is made a
condition of the license (i.e., the commitment is "tied-down" as a legal
requirement). Signed letters or signed fax transmissions can be used.

RMPP Section 2.01 (Enter date) 4



RESPONSIBILITIES

2.1 Program Assistant

Prepares a list on a monthly basis for the DRMP of Inspections Due for the Next
6 Months-By Priority

Maintains the hardcopy files and the computer based letters, forms and reports
files.

2.2 Radiation Safety Specialists

Conducts inspections and recommends reduction of inspection frequency.

Reviews licenses and recommends license priorities.

2.3 Director, Radioactive Materials Program (DRMP)

Prepares inspection schedules and assigns inspectors; approves reduction of
inspection frequency; and, approves the assignment of license priorities.

Determines if a reactive or special inspection is warranted; should be performed
promptly or can be included in the next routine inspection; and, initiates an
inspection, if appropriate.

Reports inspection and licensing statistics to the Director, Division of
Radiological Health on a quarterly basis.

RMPP Section 2.01 (Enter date) 5



3.0 PROCEDURE

3.1 License Priorities

Each license is assigned a primary program code, which sets the inspection
priority and schedules the initial inspection. Attachment 2.01 -1 "Inspection
Priority By Program Codes" is a listing of materials programs and their associated
inspection priorities.

If a license involves more than one type of use, the type associated with the
highest priority (most frequent) inspection shall establish the inspection priority.

An initial. inspection need not be performed for a new license that has been issued
within 6 months of the expiration of a similar license.

3.2 Inspection Priorities

The performance of Reactive Inspections shall receive first priority in the
inspection program followed by the performance of Core and Special Inspections.

Non-Core inspections shall be performed as resources permit.

3.3 Routine Inspections

3.3.1 Core Inspections

All initial inspections, regardless of the license priority, are to be
conducted within 6 months of the receipt of licensed material; within 6
months of beginning licensed activities; or within 1 year of license
issuance, which ever comes first. Licensees are required by License
Condition to inform the DRMP of their first receipt of licensed material.

Initial inspections shall be announced.

Routine inspections of licenses in priorities 1, 2, and 3 shall be conducted
at intervals in years corresponding to the inspection priority.

The inspection date may vary by +/- 25% from the specified date;
however, the last inspection date must be used when scheduling the next
inspection.

Routine inspections shall be unannounced.
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3.3.2 Non-Core Inspections

Priority 5 licenses shall be inspected at 5 year intervals.

The inspection date may vary by +I- 1 year from the specified date;
however, the last inspection date must be used when scheduling the next
inspection.

The inspections shall be unannounced.

3.4 Reduction of Inspection Frequency

Based on poor licensee performance the interval between inspections may be
reduced and inspections conducted more frequently than specified in the priority
system. Poor performance is evidenced by moderate to severe problems in the
radiation safety program; a poor compliance history, or a lack of management
involvement or control over the radiation safety program. Reduction of inspection
frequency shall be considered for licensees that meet one or more of the following
conditions (this list is not all-inclusive):

1. A Severity Level 1, 11, or III violation on the most recent inspection, or
2. Issuance of an Order or escalated enforcement on the most recent

inspection, or
3. A "management paragraph" appears in the cover letter transmitting the

notice of violation on the most recent inspection (management paragraph
is a paragraph that requires the licensee to address adequate management
control over the licensed program), or

4. An event requiring a reactive inspection, or
5. Repetitive violations.

Licensees that meet the above criteria may have their inspection interval reduced by
any length. A follow-up inspection should be conducted within 6 months of receipt
of licensee's corrective action(s) following an escalated enforcement action. (See
RMPP Section 2.05.)

The reduction shall be valid only until the next inspection, but management shall
consider the results of the next inspection and determine if the reduced frequency
should be continued, changed or returned to normal.

The decision to reduce the inspection frequency should be documented on the
inspection report by the inspector and approved and signed by the DRMP.
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3.5 Reactive Inspections

Reactive inspections receive first priority in the inspection program.

Following the receipt of notification of an incident, allegation or special
information such as a medical event, the DRMP, or designee, shall determine if an
immediate inspection is warranted or if the issue is best covered during the next
scheduled inspection.

A reactive inspection counts as a scheduled inspection only if the total licensed
program is evaluated.

3.6 Special Inspections

The following activities require special inspections:

1. Expired and Terminated Licenses

In accordance with the criteria outlined in RMPP Section 1.05 "License
Termination" notification that a license has expired or is being terminated
may require that an inspection be conducted within 30 days of the date of
notification.

This is an announced inspection.

2. Reciprocity Inspections

Receipt of a request for reciprocity requires that an inspection should be
performed at a frequency based on priority for program codes as follows:

Priority 1 20% of licensees inspected each year

Priority 2 20% of licensees inspected each year

Priority 3 20% of licensees inspected each year

All others 10% of licensees inspected each year

The priority of the license, the location of the activity, and the time to be
spent in the state should be factors in any such determination.

In order to meet the inspection goals for inspection of reciprocity activities
unannounced inspection of actual field work locations have preference
over announced inspections of actual field work.

RMPP Section 2.01 (Enter date) 8



4.0 RECORDS

4.1 Hardcopy

4.2 Computer Based

The computer based letters, forms and reports used are located in
K:\EPI\RH\RADMAT-NRC\

5.0 ATTACHMENTS

2.01-1 "Inspection Priority by Program Code"

RMPP Section 2.01 (Enter date) 9
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1.0 PURPOSE

1.1 Applicability

1.1.1 This procedure applies to an inspector preparing for the performance of an
inspection.

1.1.2 Preparation for conducting special, initial and routine core and non-core
inspections are covered.

1.1.3 The types of radiation detection instruments available for use during an
inspection are identified.

1.2 References

1.2.1 NRC Inspection Manual, Chapter 2800, "Materials Inspection Program"
1.2.2 Virginia Code § 32.1-25
1.2.2 12 VAC 5-481, 'Virginia Radiation Protection Regulations'

1.3 Computer Based Letters, Forms, and Reports

1.4 Hardcopy Files

1.5 Definitions

1.5.1 Core Inspection means all initial inspections of licensees and all routine
inspections of priority 1, 2, or 3 licensees.

1.5.2 Initial Inspection means the first inspection after a license is issued.
1.5.3 Inspection means the act of assessing licensee performance to determine if

radioactive materials are used safely, and, whether the licensee is in
compliance with rules, statutes, license conditions, and the license
commitments, submitted in support of the application for license and
incorporated in the license by "tie-down" conditions. Inspections include a
visit to a licensee's facility and/or job site, observation of licensed
activities, interaction with licensee personnel, and reporting of the
inspection findings. Pre-licensing visits or telephone communications are
not inspections.

1.5.4 Inspection Field Notes means a handwritten or computer generated
inspection checklist/report used to document the inspection.

1.5.5 Non-Core Inspection means routine inspections of priority 5 licensees.
1.5.6 Reactive Inspection means a special inspection in response to an incident,

allegation, or special information obtained by the agency (e.g., medical
events). These inspections may focus on one or several issues and need not
examine the rest of a licensee's program. A reactive inspection counts as a
routine inspection only if the total licensed program is evaluated.
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1.5.7 Routine Inspection means a periodic, comprehensive inspection performed
at a specified frequency.

1.5.8 Special Inspection means those inspection activities where special
guidance is needed. These activities include: (1) inspections of expired
licenses, terminated licenses, and licenses undergoing decommissioning;
(2) inspections of significantly expanded programs; (3) reciprocity
inspections; (4) temporary job-site or field site inspections; (5) team
inspections; (6) inspections of abandoned licenses; and, (7) general
licensee's program inspections.

2.0 RESPONSIBILITIES

2.1 Program Assistant

Prepares a list on a monthly basis for the DRMP of Inspections Due for the Next 6
Months-By Priority

Maintains and organizes the hardcopy inspection field notes.

2.2 Radiation Safety Specialists

Properly prepares for each assigned inspection.

Prepares an inspection plan for initial and reactive inspections.

2.3 Director, Radioactive Materials Program (DRMP)

Assigns inspections to the qualified members of the inspection staff.

Reviews and approves or requires modification of an inspection plan(s).

Review and approval of inspection plan(s) may be delegated to the Director,
Division of Radiological Health or other designee.

3.0 PROCEDURE

3.1 General

This procedure is designed to provide guidance that is applicable to all types of
licensed programs. It does not specify the unique individual requirements for each
type of inspection. For example, use of an appropriate VA Regulatory Guide
(VAREG).
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3.2 Initial Inspections

3.2.1 All initial inspections are to be announced. Initial inspections are
conducted within six months following receipt of the notice from the
licensee that licensed material has been received or one year following the
issuance of the license whichever occurs first.

3.2.2 The following items shall be reviewed and noted on the inspector's
inspection plan:
a) Application: location of facility and use; authorized isotopes, use,

and quantities; authorized users, user training and/or experience;
facilities for use and storage; commitments; disposal; and,
instrumentation - fixed and portable.

b) License: Differences between the license and the application, if
any; and, "tie-down" commitments and information submitted by
the licensee that is not a "tie-down" condition in the license.

c) Rule: Applicable sections of 12 VAC 5-48 1, 'Virginia Radiation
Protection Regulations'.

3.2.3 Use appropriate Virginia guidance to determine specific requirements that
should be reviewed during the inspection and include them in the
inspection plan.

3.2.4 Review Information Notices and Office of Federal and State Materials and
Environmental Management Program letters to determine if there have
been any recent issues concerning this type of license, that should be
reviewed during this inspection. Include any that are appropriate in the
inspection plan.

3.2.5 Obtain the appropriate inspection field notes, calibrated instrumentation,
inspection plan. Remember to wear your dosimetry.
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3.3 Routine Inspections

All routine inspections are unannounced unless specific instructions are received
from the Director, Radioactive Materials Program that an inspection is to be
announced.

3.3.1 Core Licensees

The following items shall be reviewed and noted on the inspection plan:
3.3.1.1 License File: Determine if the license has been amended since the

last inspection. Note differences such as increased scope of
operations, changes in principal staff, new/different facilities; new
"tie-down" commitments.

3.3.1.2 Regulatory Requirements: Determine changes in regulatory
requirements since the last inspection that affect the licensee's
program.

3.3.1.3 Results of Last Inspection: Review the results of the last
inspection. If any enforcement action was taken or if VA form 591
with minor noncompliance items was issued, note the items that
the licensee committed to correct.

3.3.1.4 Guidance: Use appropriate Virginia guidance to determine specific
requirements that should be reviewed during the inspection and
include them in the inspection plan.

3.3.1.5 Notices: Review the Information Notices files and Office of
Federal and State Materials and Environmental Management
Program Letters to determine if there have been any recent issues
concerning this type licensee that should be reviewed during this
inspection.

3.3.1.6 Other: Obtain the appropriate inspection field notes, calibrated
instrumentation, inspection plan. Remember your dosimetry.

3.3.2 Non-Core Licensees

Priority 5 Inspections: the. same procedure as for core inspections should
be used when preparing for the inspection. An inspection plan is not
required.

3.4 Reactive & Special Inspections

Reactive and special inspections focus on limited issues that are not within the
scope of a routine inspection. Preparation for these inspections shall be under the
direct supervision of the DRMP. Narrative reports shall be prepared, if required
by the DRMP, for reactive and special inspections.
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4.0 RECORDS

4.1 Hardcopy

Once the inspection field notes are completed and any necessary correspondence
has been mailed to the licensee, the inspection plan may be discarded.

4.2 Computer Based

The RAM Database contains basic licensee information

A template inspection plan is located in K:\EPI\RH\RADMAT-NRC\

5.0 ATTACHMENTS TO RMPP SECTION 2.02

None
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1.0 PURPOSE

1.1 Applicability

1.1.1 This procedure applies to the implementation of performance
based inspections.

1.1.2 This procedure does not preclude the review of a licensee's
program documentation.

1.1.3 This procedure applies to the observation of a licensee's program
activities to determine if regulatory and technical objectives are
being achieved.

1.1.4 This procedure helps the inspector to identify and prioritize those
activities that impact on a licensee's performance.

1.2 References

1.2.1 USNRC, "Inspecting for Performance -Materials", Student
Manual.

1.2.2 NRC Inspection Manual, Chapter 1220, "Processing of NRC Form
241, 'Report of Proposed Activities in Non-Agreement States,' and
Inspection of Agreement State Licensees Operating Under 10 CFR
Part 150.20".

1.2.3 NRC Inspection Manual, Chapter 2800, "Materials Inspection
Program".

1.2.4 NRC Management Directive 8.10, "NRC Medical Event
Assessment Program"

1.2.5 12 VAC 5-481, 'Virginia Radiation Protection Regulations',
1.2.6 Virginia Code § 32.1-227 through 233

1.3 Computer Based Letters, Forms, and Reports

The computer based "field notes" are located in: K:\EPI\RH\RADMAT-
NRC\

1.4.1 Hardcopy Files

1.4.1 Current NRC Information Notices
1.4.2 Reading File
1.4.3 NRC Inspection Manual
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1.5 Definitions
1.5.1 Acute Performance Conditions means conditions that have an

obvious adverse impact on safety and/or reliability.
1.5.2 Core Inspection means all initial inspections of licensees and all

routine inspections of priority 1, 2, and 3 licensees.
1.5.3 Initial Inspection means the first inspection after a license is

issued.
1.5.4 Inspection means the act of assessing licensee performance to

determine if radioactive materials are used safely; and, whether the
licensee is in compliance with rules, regulations, statutes, license
conditions, and the licensee commitments submitted in support of
the application for license and incorporated in the license by "tie-
down" conditions. Inspections include a visit to a licensee's facility
and/or job site, observation of licensed activities, interaction with
licensee personnel, and reporting of the inspection findings. Pre-
licensing visits or telephone communications are not inspections.

1.5.5 Latent Performance Conditions means conditions that are
underlying and usually obscure. If unchanged, these may result in
acute conditions at some future time if circumstances change.

1.5.6 Non-Core Inspections means routine inspections of priority 5
licensees, other than initial inspections.

1.5.7 Performance Based Inspection (PBI) means observation of a
licensee's program activities to determine if regulatory and
radiation safety objectives are being achieved. This type of
inspection can be applied to any functional area of any license. The
only variable is the technical nature of the activities of different
licensees. The principal measures of successful performance are
safety and reliability. A performance-based inspection focuses on
the safety and reliability of program activities.

1.5.8 Precursor Performance Conditions means conditions that are
changing with time and will likely result in acute conditions at
some future time. Precursors are similar to latent conditions, but
are more definite in their eventual outcome.

1.5.9 Reactive Inspection means a special inspection in response to an
incident, allegation, or special information obtained by the agency
(e.g., misadministration reports). These inspections may focus on
one or several issues and need not examine the rest of a licensee's
program. If all of the activities normally reviewed during a routine
inspection are not reviewed then the requirement to inspect the
facility at an established frequency is not satisfied.

1.5.10 Reliability means the capability to perform as designed or intended
when needed and for the duration required. A lack of reliability is
generally only of concern when safety is adversely affected as a
result. It is important for inspectors to recognize that reliability
applies to both equipment and workers.

1.5.11 Risk means the relationship between consequence and probability.
The highest probability coupled with the most severe consequence
represents the highest risk.
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1.5.12 Routine Inspection means a periodic, comprehensive inspection
performed at a specified frequency.

1.5.13 Safety means relative freedom from harm or hazard to the public,
workers, or the environment. Safety is a relative measure of the
hazard associated with a given activity. Inspectors need not be able
to quantify levels of safety during an inspection. It is sufficient to
identify whether or not an activity, condition, or trend is adverse to
safety. Safety must not be dependent on any administrative
classification system.

1.5.14 Special Inspection means those inspection activities where special
guidance is needed. These activities include: (1) inspections of
expired licenses, terminated licenses, and licenses undergoing
decommissioning; (2) inspections of significantly expanded
programs; (3) reciprocity inspections; (4) temporary job site or
field site inspections; (5) team inspections; (6) inspections of
abandoned licenses; and (7) general licensee's program
inspections.

1.5.15 Team Inspections means inspections conducted by three or more
inspectors or any inspection that includes an inspector from outside
of VA (other than IMPEP or supervisory accompaniments). A
team inspection can be a routine inspection of a major licensee or a
reactive inspection in response to a particular incident or event.
Team inspections don't include those where a supervisor
accompanies an inspector in order to evaluate the inspector's
performance.

1.5.16 Telephone Contact means contacts by telephone and documented
in the license file, to determine the status of a licensee's activities,
to assess compliance or to exchange information with the licensee.
Telephone contacts are not considered to be inspections.

2.0 RESPONSIBILITIES

2.1 Program Assistant

Maintains the hardcopy file with current inspection field notes/reports and the
computer-based letters, forms and reports files.

Updates files as necessary.

For initial inspections, report all the following information to the Director,
Radioactive Materials Program (DRMP): the licensee, the license number and
priority, the date the license was issued, the date the licensee received licensed
material, the date licensed activity started, and when known, the date when the
initial inspection must be conduct.

For routine inspections of priority 1, 2 or 3 licenses, the specified due dates shall
be reported to the DRMP monthly.
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2.2 Radiation Safety Specialists

2.2.1 For each assigned initial, routine core and non-core inspection:
(a) Reviews, as appropriate, application, license and inspection files, NRC

Information Notices, and Regulatory Guides (VAREGS) and prepare
an inspection plan.

(b) Determines instruments needed to conduct independent measurements.
(c) Conducts a performance-based inspection following review and

approval of the inspection plan by the DRMP, Director, Division of
Radiological Health, or designee.

(d) Reviews the inspection findings with the DRMP at the conclusion of
the inspection.

2.2.2 For each assigned reactive or special inspection:
(a) Reviews the required scope of the inspection with the DRMP, or

designee, and prepares an inspection plan for review and approval.
(b) Conducts an inspection based on the approved inspection.plan.
(c) Reviews the inspection findings with the DRMP at the conclusion of

the inspection.
(d) Informs the DRMP as to changes/progress in accomplishing assigned

inspections.
2.2.3 The Radiation Safety Specialists shall inform the licensee of pending:

(a) initial inspections,
(b) special inspections with the exception of reciprocity and temporary

jobsites, and
(c) reactive inspections with the exception of allegations as determined by

DRMP.

2.3 Director, Radioactive Materials Program Supervisor (DRMP)

Reviews and approves inspection plans. Review and approval of inspection plans
may be delegated to the Director, Division of Radiological Health or other
designee.

Reviews the inspection findings with the assigned inspector(s) at the conclusion
of the inspection.

Determines if a reactive or special inspection is warranted, if it should be
performed promptly or if it can be included in the next routine inspection. Assigns
an inspector or team of inspectors to perform the inspection.

Reports inspection statistics to the Director, Division of Radiological Health
quarterly.

RMPP Section 2.03 (Enter date) 6



3.0 PROCEDURE

3.1 Inspection Schedule

The required frequencies for all priorities of licenses, reactive and special
inspections are defined in 3.3 through 3.6 of RMPP Section 2.01, "Scheduling of
Inspections".

3.1.1 Core Inspections

Initial inspections shall be announced. For initial inspections, the licensee is
required to report the first receipt of licensed material to the DRMP. The license
shall be inspected within 6 months of the receipt of licensed material, within 6
months of beginning licensed activity, or within 1 year of license issuance, which
ever is first.

Routine core inspections shall be unannounced. Core inspections must be
performed within ± 25% of the required inspection frequency. For example, a
priority 1 license with an inspection due date of 7/1/03 shall be conducted any
time during the period from 4/1/03 to 10/1/03.

3.1.2 Non-Core Inspections

Priority 5 inspections shall be unannounced. Priority 5 license inspections must be
performed within ±1 years of the specified due date.

3.1.3 Reactive and Special Inspections

Inspection frequencies for reactive and special inspections are defined in 3.5 and
3.6 of RMPP Section 2.01 "Scheduling of Inspections".

3.1.4 Reduction of Inspection Frequency

Inspections frequencies for licenses that have had the frequencies reduced are

discussed in 3.4 of RMPP Section 2.01 "Scheduling of Inspections".

3.2 Inspection Preparation

Preparation for inspections is defined in RMPP Section 2.02, "Inspection
Preparation".

Attachment 2.03-1 is an example of an inspection plan.
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3.3 Performance Based Inspections

3.3.1 Entrance Meeting

The inspection begins with a meeting with appropriate licensee personnel. The
inspector shall assure that licensee management (signer of the application for
license or appropriate senior management) will be made aware of the inspection.
If appropriate, the exit meeting should be scheduled during the entrance meeting.

3.3.2 The Inspection

Observe licensee operations, interview staff and conduct document review to
complement and support observations. Perform radiation surveys to obtain
independent and confirmatory measurements.

Emphasis should be placed on observing licensee performance as it relates to staff
training, equipment operation and adequacy, overall management of the licensed
program, and integration of safety. The performance based inspection process
represents a change in sequence from the more traditional programmatic
inspections. In contrast, a records based inspection emphasizes programs,
facilities or procedural controls to be verified initially. In performance based
inspections a problem with licensee performance leads the inspector to identify
programs or procedures for evaluation.

Review of licensee records and other documents should be directed toward
verifying that current operations are in compliance and further review of records
should occur only if the current records are out of compliance and it is necessary
to determine the presence of a prevalent or persistent problem.

If an activity results in significant problems, licensee management should be
informed as soon as possible. This will allow the licensee sufficient time to begin
root cause analysis and possibly determine a corrective action prior to the exit
meeting.

3.3.3 Exit Meeting

The inspection concludes with an exit meeting with licensee management. The
results of the inspection and any unresolved items will be discussed with the
licensee.

3.3.4 Evaluating Inspection Results

After returning from an inspection trip, the inspector shall discuss the results of
the inspection(s) with the DRMP. The inspector should make an accurate
determination of the actual condition of the activities inspected. The'technical
basis or root causes of identified problems must be emphasized, not just the
symptoms or administrative indications. The reliability of both equipment and
workers should be evaluated with respect to safety. Inspection findings should be
evaluated for generic health and safety problems. Performance conditions should
also be evaluated to predict their impact on future operations. This meeting need
not be documented.
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3.4 Reactive and Special Inspections

3.4.1 Incidents

Inspections of reportable incidents (e.g., medical events, overexposure, and loss
or release of significant quantities of radioactive materials) take precedence over
the routine inspection program.

The emphasis during the reactive inspection will be on the analysis of the
sequence of events and the conditions that existed at the time these events
occurred. The analysis should lead to the determination of contributing factors
and root causes and to the formulation of corrective actions to prevent recurrence.

Issues of compliance will generally be addressed after all safety issues and
program weaknesses are identified and understood.

With the exception of medical events, all other reactive inspections will be
performed using the guidance in NRC Inspection Procedure (IF) 87103,
"Inspection of Incidents at Nuclear Materials Facilities".

3.4.2 Medical Events

Inspections of medical events shall be conducted in accordance with the guidance
in NRC Management Directive 8.10, "NRC Medical Event Assessment Program".

3.4.5 Allegations

Allegations shall be processed in accordance with RMPP Section 3.0.1,

"Management of Allegations".

4.0 RECORDS

4.1 Hardcopy

4.1.1 Letter with Notice of Violation or Clear Inspection Letter or VA form-591
4.1.2 Inspection Field Notes/Inspection Report maintained in File

4.2 Computer Based

4.2.1 Computer based field notes located on K:\EPI\RH\RADMAT-NRC\

5.0 ATTACHMENTS TO RMPP SECTION 2.03

None
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1.0 PURPOSE

1.1 Applicability

1.1.1 This procedure is designed to ensure that reports of inspections clearly
communicate significant inspection results to licensees, staff, and the
public.

1.1.2 This procedure will ensure that reports of inspections provide conclusions
about the effectiveness of the program(s) and/or activities inspected. The
depth and scope of the documented conclusions should be commensurate
with the depth and scope of the inspection.

1.1.3 This procedure will provide a basis for enforcement action.

1.2 References

1.2.1 NRC Inspection Manual, Chapter 0610, "Inspection Reports", (Selected
parts applicable to the materials program).

1.2.2 NRC Inspection Manual, Chapter 2800, "Materials Inspection Program".
1.2.3 NRC Management Directive 8.10, The NRC Medical Event Assessment

Program
1.2.4 12 VAC 5-481, 'Virginia Radiation Protection Regulations'
1.2.5 Virginia Code § 32.1-227 through 233.
1.2.6 NRC Enforcement Manual, Section 4.3

1.3 Computer Based Letters, Forms, and Reports

Inspection Checklists and Letters can be found in K:\EPI\RH\RADMAT-NRC\.

1.4 Hardcopy Files

1.5 Definitions

1.5.1 Apparent Violation means a potential noncompliance with a regulatory
requirement that has not yet been formally cited as a violation in a Notice
of Violation or order.

1.5.2 Closed Item means a matter previously reported as a noncompliance, an
unresolved item, or an inspection follow-up item that the inspector
concludes has been satisfactorily resolved, based on information obtained
during the current inspection.

1.5.3 Deviation means a licensee's failure to satisfy a non-legally binding
commitment (e.g. failure to tie-down a commitment during licensing and
the licensee has not implemented that commitment).
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1.5.4 Draft Inspection Report means any version of the inspection report before
its official issuance.

1.5.5 Escalated Enforcement Action means a Notice of Violation for any
Severity Level 1, 11, or III violation, or a civil penalty, or order based on a
violation.

1.5.6 Finding means an observation that has been placed in context and assessed
for significance.

1.5.7 Inspection means the act of assessing licensee performance to determine if
radioactive materials are used safely; and, whether the licensee is in
compliance with rules, regulations, statutes, license conditions, and the
licensee commitments submitted in support of the application for license
and incorporated in the license by "tie-down" conditions. Inspections
include a visit to a licensee's facility and/or job site, observation of
licensed activities, interaction with licensee personnel, and reporting of the
inspection findings. Pre-licensing visits or telephone communications are
not inspections.

1.5.8 Inspection Document means any material obtained or developed during an
inspection that is considered to be a VDH record.

1.5.9 Inspection Follow-Up Item means a matter that requires further inspection
because of a potential problem, because specific licensee or VDH action is
pending, or because additional information is needed that was not
available at the time of the inspection.

1.5.10 Minor Violation means a Severity Level IV or V violation.
1.5.11 Non-Cited Violation (NCV) means a violation for which the staff chooses

to exercise discretion and refrain from issuing a Notice of Violation.
1.5.12 Noncompliance means a violation, non-cited violation, or deviation.
1.5.13 Notice of Violation (NOV) means a formal written citation in accordance

with 12 VAC 5-481, Part I that sets forth one or more violations of a
legally binding regulatory requirement.

1.5.14 Observation means a fact, or any detail noted during an inspection.
1.5.15 Open Item means a matter that requires further inspection. The reason for

requiring further inspection may be that the matter has been identified as a
noncompliance, unresolved item, or inspector follow-up item.

1.5.16 Potentially Generic Issue means an inspection finding that may have
implications for other licensees, certificate holders, or vendors whose
facilities or activities are of the same or similar manufacture or style.

1.5.17 Recommendation means an issue or area of concern with insufficient
documentation to issue a violation.

1.5.18 Regulatory Commitment means an explicit statement to take a specific
action, agreed to or volunteered by a licensee, where the statement has
been submitted in writing to the VDH.

1.5.19 Requirement means a legally binding obligation such as a statute,
regulation, license condition, or order.
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1.5.20 Unresolved Item means a matter about which more information is required
to determine whether the issue in question is an acceptable item, a
deviation, or a violation.

1.5.21 VDH Record means any written, electronic, or photographic record under
legal VDH control that documents the policy or activities of the VDH or a
VDH licensee.

1.5.22 Vendor means a supplier of products or services to be used in a VDH
licensed facility or activity. The vendor may be an NRC, another
Agreement State or VDH licensee or the vendor's product may be required
to have an NRC Certificate of Compliance (e.g., certain transport packages
such as waste casks or radiography devices)

1.5.23 Violation means the failure to comply with a legally binding regulatory
requirement such as a statute, regulation, order, or license condition.

1.5.24 Willfulness means an attitude toward compliance with requirements that
ranges from the careless disregard for requirements to a deliberate intent to
violate or to falsify.

2.0 RESPONSIBILITIES

2.1 Program Assistant

Maintains the hardcopy files and the computer based letters, forms and report
files.

Tracks the inspection documentation once informed by the Radiation Safety
Specialists that the inspection has been completed.

Updates the inspection history form.

2.2 Radiation Safety Specialists

Once the inspection is completed, inform the Program Assistant of inspection
date, licensee name, license number and lead and accompanying inspector(s).

Discusses inspection findings and recommended enforcement action with the
Director, Radioactive Materials Program as soon as possible following completion
of the inspection.

Completes field notes or prepares a narrative report, based on the results of the
inspection.

Prepares a Radioactive Materials Program inspection findings transmittal letter,
with or without a NOV depending on the results of the inspection, and providing

RMPP Section 2.04, (Enter date) 5



that a VA Form 591 was not issued at the conclusion of the inspection.

May sign the inspection findings transmittal letter once the Director, Radioactive
Materials Program signs the inspection report.

2.3 Director, Radioactive Materials Program Supervisor (DRMP)

Concurs with the inspectors findings and recommendations or prescribes
alternative actions.

Reviews and approves the field notes or narrative report of the inspection
findings.

Reviews and approves the Radioactive Materials Program inspections findings
transmittal letter and the NOV.

3.0 PROCEDURE

3.1 Methods of Documenting Inspection Results

Inspections shall be documented by completing field notes or a narrative report.

3.2 VA form 591 (Radioactive Materials Safety and Compliance Inspection
Report)

"Safety Inspection" shall be used:
(a) to document clear inspections and inspections resulting in

Severity Level IV or V violations that are neither willful nor
repetitive and that can be corrected while the inspector is present,
or that the licensee agrees to correct.

(b) to document non-cited violations (NCV). (See Section 4.3 of the
NRC Enforcement Manual)

When the VA form 591 is used to document the results of an inspection, the
inspector must ensure that for each cited or non-cited violation, the form includes
a brief statement of the circumstances, including the date(s) of the violation or
NCV and the facts necessary to demonstrate that a requirement was not met and
the reference to the regulation or license condition that was violated.

The inspector must ensure that the inspections findings are documented in the
field notes in sufficient detail for the reader to determine what requirement was
violated, how it was violated, who violated the requirement and when it was
violated.
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Corrective action provided by the licensee during the inspection should also be
included in the field notes.

For NCVs, the field notes should document why the violation was not cited and
what corrective action was taken or planned by the licensee

See Inspection Checklist and Letters on the K:\EPI\RH\RADMAT-NRC\ to obtain
a copy of the VA form 591. Attachment 2.05-1 contains examples of violations
that may be cited on a VA form 591.

3.3 Inspection Report

Inspection reports shall be legible and shall contain:
(a) sufficient detail to describe the inspection that was conducted including

operations observed to document the performance based part of the inspection;
(b) the compliance status of topics examined during the inspection;
(c) the status of follow-up items involving prior enforcement or reported licensee

events;
(d) sufficient information to support violation findings;
(e) description of completed or anticipated corrective actions to any identified

NCV's, minor violations cited in VA form 591; and
(f) sufficient detail for management, license reviewers, and other inspectors to

evaluate the licensee's overall safety program.

Inspection reports must document routine inspection activities that are not covered
in a narrative report.

A different inspector should be able to use the inspection report in preparing for a
subsequent inspection and determine whether corrective actions have been taken.

Inspection reports should be completed within 5 working days following the
completion of the on-site portion of the inspection.

3.4 Narrative Report

A narrative inspection report is required forreactive inspections and for team
inspections involving agencies outside of VA (other than representatives of NRC's
Office of Federal and State Materials and Environmental Management Programs)
and for inspections that result in an enforcement conference or escalated
enforcement.

For escalated cases, the narrative report should address all areas covered in the
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inspection.

For medical events the narrative report should follow the guidance in NRC
Management Directive 8.10, The Medical Event Assessment Program.

For allegations the narrative report should follow the guidance in RMPP Section
3.01 "Management of Allegations".

Narrative reports should be completed within 20 working days of the completion
of the on-site portion of the inspection.

3.5 Inspection Report Transmittal Letter and NOV

The Inspection Report transmittal letter and the NOV, if required, shall be sent
within 30 days of completion of the inspection if a VA form 591 has not been
issued.

Standard enforcement paragraphs should used in the NOV.

4.0 RECORDS

4.1 Hardcopy

4.1.1 Inspection reports and inspection transmittal letters in licensee's file.
4.1.2 Inspection History Form documents the licensee's history for an overview

of a licensee's historical performance.

4,2 Computer Based

4.2.1 Reports generated to support the tracking of the inspections performed.
4.2.2 Standard enforcement paragraphs to document noncompliance items are

located in K:\EPI\RH\RADMAT-NRC\

5.0 ATTACHMENTS

None
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1.0 GENERAL INFORMATION

1.1 Purpose

The purpose of the VDH Radioactive Materials Program is to support the overall
safety mission of protecting the public health and safety, and the environment through
appropriate enforcement actions.

1.2 Applicability

Enforcement action should be implemented:

As a deterrent to emphasize the importance of regulatory compliance, and

To encourage prompt identification and comprehensive corrective action
following the occurrence of violations.

Enforcement actions are dependent upon the circumstances of each individual case of
violation. The implementation of specific enforcement actions requires the exercise of
discretion after consideration of all available alternatives. However, under no
circumstances, will licensees unable or unwilling to achieve and maintain adequate
levels of safety be permitted to conduct licensed activities.

1.3 Statutory Authority

Statutory authority for promulgation and implementation of enforcement procedures
is contained in the following:

Virginia Statutes, Title 32.1, Subsections 227-238 and

12 VAC 5-481, 'Virginia Radiation Protection Regulations' Part I

1.4 References

NUREG- 1600, General Statement of Policy and Procedures for NRC
Enforcement Action-Enforcement Policy.

Virginia Statutes, Title 32.1: Health, Chapter 6: Environmental Health
Services

12 VAC 5-481-200, 'Violations'

12 VAC 5-481-30 'Deliberate Misconduct'

RMPP Section 2.05 (Enter date) 3



1.5 Documentation Requirements

Any enforcement correspondence to or from a licensee shall be placed in the
Radioactive Material License file.

1.6 Definitions

1.6.1 Administrative Action: action implemented in addition to formal enforcement
actions to supplement the enforcement program.

1.6.2 Agency: the Radioactive Materials Program of the Virginia Department of
Health (VDH).

1.6.3 Aggregation of Violations: group of violations that may be evaluated in the
aggregate, providing the violations have the same underlying cause, resulting
in a violation of a higher severity level. For example, a group of Severity
Level 4 violations may be evaluated in the aggregate and result in a Severity
Level 3 violation, or a group of Minor Violations if evaluated in the aggregate
may result in a Severity Level 4 violation. Severity Level 2 and 3 violations
are normally not aggregated.

1.6.4 Discretion: Virginia's authority to either escalate or mitigate enforcement
sanctions to ensure that the resultant enforcement action appropriately reflects
the level of Virginia's concern regarding the violation at issue and conveys the
appropriate message to the licensee.

1.6.5 Enforcement Action: a Notice of Violation based on violation(s) of a license
requirement.

1.6.6 Escalated Enforcement Action: a forfeiture for any Severity Level 1, 2, or 3
violation(s) or an order based on violation(s) of a requirement.

1.6.7 Forfeiture: any monetary penalty, but excluding criminal penalties, levied on a
person or licensee because of violations of statutes, rules or license conditions.

1.6.8 Licensee Official: a first-line supervisor or above, a licensed individual, a
radiation safety officer, or an authorized user of licensed material whether or
not listed on the license.

1.6.9 Notice of Violation (NOV): a written notice provided to a licensee in response
to an alleged violation of the Act, 12 VAC 5-48 1, the conditions of a license,
or an order issued by VDH.

1.6.10 Order: a written directive to modify, suspend, or revoke a license; to cease and
desist from a given practice or activity; or to take other appropriate action.
Orders may be issued in lieu of, or in addition to, forfeitures, as appropriate
for Severity Level 1, 2, or 3 violations.

1.6.11 Predecisional Enforcement Conference: a meeting between the Radioactive
Materials Program (RMP) and the licensee that may be called whenever the
RMP becomes aware of potential violation(s) which potentially warrant
escalated enforcement action. The purpose of the conference is to allow the
RMP to obtain additional information necessary for determination of potential
enforcement action.
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1.6.12 Repetitive Violation: a violation that could have been prevented by a
licensee's action to correct a previous violation occurring either (1) within the
past two years of the inspection at issue, or (2) the period within the last two
inspections, whichever is longer.

1.6.13 Requirement: a legally binding requirement such as a statute, rule, license, or
order.

1.6.14 Severity Level: categorization of violations of license requirements based on
the seriousness of the violation. One of five levels of severity is assigned to a
violation, ranging from Severity Level 1, signifying the most significant, to
Severity Level 5 the least.

1.6.15 Willfulness: a characteristic of a licensee's actions whereby violations result
from deliberate intent to falsify documentation pertaining to license
requirements, to violate license requirements, or from careless disregard for
license requirements.

2.0 RESPONSIBILITIES

2.1 Program Assistant

The program assistant is responsible for maintenance and distribution of all required
documentation relating to the regulation of licensee activities, and any other activities
as assigned by the Director, Radioactive Materials Program (DRMP). The program
assistant reports to the DRMP.

2.2 Radiation Safety Specialists

The Radiation Safety Specialists is responsible for conducting licensee inspections
and reactive (investigative) inspections in accordance with applicable procedures,
rules, and instructions; for categorizing and documenting any apparent violations of
license conditions observed during the inspections; and for reporting these apparent
violations to the DRMP. The Radiation Safety Specialists reports to the DRMP.

2.3 Director, Radioactive Materials Program (DRMP)

The DRMP is responsible for reviewing inspection and reactive (investigative)
inspection findings; for approving the issuance of any proposed NOVs; for
determining if the threat to health and safety described in anyNOVs warrants the
prompt issuance of an order; for determining whether a predecisional enforcement
conference is warranted; for making recommendations pertaining to the exercise of
discretion in any proposed enforcement action; for recommending to the Director,
Division of Radiological Health, if legal assistance is required; and for forwarding, as
appropriate, any enforcement recommendations to the Director, Division of
Radiological Health. The DRMP reports to the Director, Division of Radiological
Health.
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2.4 Director, Division of Radiological Health

The Director, Division of Radiological Health is responsible for reviewing
recommendations forwarded from the DRMP and, as appropriate, either approving,
modifying, or disapproving the recommendation for assessment and issuance of
forfeiture or issuance of an order or both. The Director, Division of Radiological
Health, or higher level manager, is responsible for the actual issuance of an escalated
enforcement action. The Director, Division of Radiological Health is also responsible
for responding, as necessary, to a request for hearing by a licensee made in
accordance with 12 VAC 5-481-220. In the event of licensee failure to pay an
imposed forfeiture, the Director, Division of Radiological Health is responsible for
requesting enforcement assistance in accordance with Virginia Statutes, Chapter 32.1-
234.

3.0 ENFORCEMENT ACTIONS

3.1 Notice of Violation (NOV)

The issuance of a NOV to a licensee following an inspection is the usual method of
formally documenting violations and is normally the only enforcement action taken
unless the criteria for escalated enforcement are met.

The recipient of a NOV is required to respond with a written statement describing
the following:

- Any corrective actions taken and results achieved
- Any corrective actions planned to prevent recurrence
- The date when full compliance is expected.

All or portions of a written response may be waived if relevant information was
previously provided in writing by the licensee or documented in the inspection
report.

A revised NOV shall be issued if the determination is made that the violations will
result in an escalated enforcement action.

3.2 Predecisional Conference

A predecisional conference may be convened prior to implementation of an escalated
enforcement action if considered warranted by the RMP. The purpose of this
conference shall be to gather further information from the licensee. This conference
shall accomplish, at the least, a mutual understanding between the licensee and the
agency of:
- facts, root causes and missed opportunities associated with the apparent violations
- any prior corrective actions taken or planned
- the significance of the issues and the need for lasting comprehensive corrective

action.
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3.3 Forfeiture

A forfeiture is a monetary penalty intended to deter future violations, and to
emphasize the need for licensees to identify and report violations and to take prompt
comprehensive corrective action.

Assessment of a forfeiture includes four decisional factors:
I) The imposition on the licensee of any escalated enforcement action within the

last two years or last two inspections, whichever is longer
2) Any credit merited to the licensee for identification
3) Any licensee corrective action taken or planned related to the identification
4) Whether, in view of all circumstances surrounding the violation, the exercise

of discretion is warranted.

The lack of licensee management involvement in the violation shall not be used to
mitigate a forfeiture, although direct or indirect licensee management involvement
may lead to an increase inthe amount of forfeiture imposed.

The RMP has the option of discretion in easing of enforcement, but only if the RMP
is adequately satisfied that such discretion will not adversely affect health and safety.

3.4 Orders

An order is a written VDH directive that:
- modifies, suspends, or revokes a license,
- directs a licensee to cease and desist from a given practice or activity, or
- delineates other action against the licensee as deemed appropriate by the

VDH.

RMP may issue orders without prior opportunity for hearing.

Orders are effective immediately whenever it is determined that the public health,
interest, or safety so requires, or when the order is in response to a violation involving
willfulness.

Types of orders:
- License Modification Orders: requires change to licensee equipment,

procedures, personnel, or management controls as deemed necessary.
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Suspension Orders: requires suspension of all or part of the licensed activity.
Normally, a licensed activity is not suspended nor is suspension prolonged for
failure to comply with requirements where such failure is not willful and
adequate corrective action has been taken or planned. Suspension orders are
used:
1) to remove a threat to public health and safety, security, or the

environment
2) when the licensee has not adequately responded to other enforcement

action
3) . when the licensee interferes with the conduct of an inspection or

investigation
'4) for any reason not addressed above for which suspension of license

activity is legally authorized.

Revocation Orders: revokes the license authorizing us of radioactive materials
when:
1) a licensee is unable or unwilling to comply with license requirements,
2) a licensee refuses to correct a violation,
3) a licensee does not respond when required by an issued NOV,
4) a licensee refuses to pay an applicable fee under VDH rules, or
5) any condition exists which would warrant refusal of a license on an

original application.

Cease and Desist Orders: cease and desist orders require a person to stop an
unauthorized activity that has continued following notification by VDH that
the activity is unauthorized.

Emergency Orders: issued when immediate action is required to protect public
health and safety, and may be issued without notice or hearing. The order
shall describe the existence of an emergency and the action required,
including sequestration or impoundment of the radioactive source, to mitigate
the emergency.

Orders to unlicensed persons: issued to unlicensed persons, including vendors
and contractors and their employees, when deliberate misconduct has been
identified that potentially violates VDH requirements, when incomplete or
inaccurate information is deliberately submitted, or when the VDH loses
reasonable assurance that the regulated person will meet VDH requirements if
the unlicensed person continues involvement in activities covered by rule or
license.

Orders shall be issued in accordance with 12 VAC 5-481-110 as applicable.
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3.5 Administrative Actions

3.5.1 Confirmatory Action Letter (CAL)

A CAL, issued immediately following an inspection, is a letter confirming a
licensee's verbal agreement to take the necessary actions to correct significant
concerns regarding health and safety, safeguards, or the environment.

Issuance of a CAL requires the concurrence of the Director, Radioactive
Materials Program may replace the issuance of a NOV.

Issuance of a CAL does not preclude the implementation of an. escalated
enforcement action, if deemed warranted by VDH.

3.5.2 Notice of Deviation

A Notice of Deviation is a notice issued to a licensee describing the licensee's
failure to satisfy a non-legally binding commitment.

A Notice of Deviation requests, a written statement from the licensee
describing corrective actions taken or planned, the results achieved, and date
when planned corrective actions will be completed.

3.5.3 Demand for Information

A written demand for information is issued to a licensee to enable the agency
to determine whether an order or other escalated enforcement action is
warranted.

3.5.4 VA form 591: Radioactive Materials Safety and Compliance Inspection Report

A VA form 591 is issued at the conclusion of an inspection to document a
clear inspection or an inspection resulting in Severity Level 4 or Level 5
violations or both that are neither willful nor repetitive and were corrected
while the inspector was present or the licensee committed in writing to correct
the violation(s) within 30 days

Attachment 2.05-1 lists violations that may be cited on a VA form 591.

No written response is required.
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3.5.5 Inspection Letter

An inspection letter may be issued in lieu of a VA form 591 to document a
clear inspection or an inspection resulting in Severity Level 4 or Level 5
violations or both that are neither willful nor repetitive and that were corrected
while the inspector was present.

Attachment 2.05-1 lists violations that may be cited on an inspection letter.

No written response is required.

4.0 ENFORCEMENT PROCEDURE

4.1 Disposition of Inspection Findings

4.1.1 Upon conclusion of an inspection, staff inspection personnel shall review the
preliminary findings and determine which of the following were observed:

No violations
Any Severity Level 4 or 5 violations-not willful or repetitive
Any Severity Level 5 violations-willful and/or repetitive
Any Severity Level 4 violations-willful and/or repetitive
Any Severity Level 3 violations
Any Severity Level 2 violations
Any Severity Level 1 violations
Any Severity Level 1, 2, 3-willful and/or repetitive

Note: In determining the severity level of a violation involving willfulness, consideration
should be given to the position and responsibilities of the person(s) involved, the
significance of the underlying violation, the intent of the violator(s), and any economic
advantage gained. If the licensee refuses to correct a minor violation in a reasonable time
such that it willfully continues, then the resulting violation should be assigned to at least
Severity Level 4.

4.1.2 If inspection findings result in No violations or any Severity Level 4 or 5
violations (not willful or repetitive), then inspection personnel shall issue to
the licensee:

A VA form 591 if no response is required.

An Inspection Letter if a response is required.

4.1.3 If inspection findings result in any Severity Level 5 violations (repetitive),
then inspection personnel shall upgrade the violation to Severity Level 4 and
issue a NOV to the licensee. If inspection findings result in any Severity
Level 5 violations (willful), then inspection personnel shall refer the finding
to the DRMP for review and possible escalation to Severity Level 3 for
determination of the need for escalated enforcement action.
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4.1.4 If inspection findings result in any Severity Level 4 violations (repetitive),
then inspection personnel shall upgrade the violation to Severity level 3 and
issue a NOV to the licensee. If inspection findings result in any Severity
Level 4 violations (willful or repetitive or both), then inspection personnel
shall refer the finding to the DRMP for review and determination of the need
for prompt escalated enforcement action.

4.1.5 If inspection findings result in any Severity Level 3 violations, then
inspection personnel shall refer the finding to the DRMP for review and
determination of whether a NOV or an escalated enforcement action is
warranted.

4.1.6 If inspection findings result in any Severity Level 2, Severity Level 1, or
Severity Level 1, 2, and/or 3-willful and/or repetitive, then inspection
personnel shall immediately refer the findings to the DRMP. The DRMP shall
confer with the Director, Division of Radiological Health for determination of
the need for and the extent of escalated enforcement action, and whether a
predecisional enforcement conference is warranted.

4.2 Emergency Orders

If, during the course of an inspection or during review of inspection findings; an
emergency affecting public health and safety or the environment is determined to
exist, then VDH shall immediately issue an order to sequester or impound the
licensed radiation source(s) as necessary to mitigate the emergency.

5.0 ATTACHMENTS

5.1 Attachment 2.05-1 Examples of violations that may be cited on a VA form 591.
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1.0 PURPOSE

1.1 Applicability

This procedure is to ensure that any allegation made against a licensee is properly
addressed. Actions taken in response to an allegation include investigation,
documentation and enforcement, as appropriate.

1.2 References

1.2.1 NRC Management Directive 8.8, "Management of Allegations"

1.2.2 NRC Handbook 8.8, "Management of Allegations"
Handbook 8.8 contains detailed guidelines and procedures for the
management and processing of allegations.

1.2.3 NRC Inspection Manual, Chapter 2800, "Materials Inspection Program

1.2.4 12 VAC 5-481 'Virginia Radiation Protection Regulations'

1.3 Computer Based Letters, Forms, and Reports

1.3.1 Allegation Management System (AMS)

1.3.2 Blank report forms and log

1.4 Hardcopy Files

1.4.1 Allegation File (AF)

1.5 Definitions

1.5.1 Allegation means a declaration, statement or assertion of impropriety or
inadequacy associated with Radioactive Materials Program (RMP)
regulated activities, the validity of which has not been established. This
term includes all concerns identified by individuals or organizations
regarding activities at a licensee's or applicant's facility. Excluded from
this definition are inadequacies provided to RMP staff members by
licensee's managers acting in their official capacity.

1.5.2 Allegation File(AF) means a secure hardcopy file that contains the
documentation concerning the allegation

1.5.3 Allegation Management System (AMS) means a secure computerized
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system that contains a summary of significant data pertinent to each
allegation.

1.5.4 Alleger means an individual or organization that makes an allegation. The
alleger may be known or anonymous.

1.5.5 Confidentiality means the protection of the alleger's identity. Every effort
will be made to protect information that could directly or otherwise
identify an individual by name and/or the fact that a confidential source
provided such information to the RMP.

1.5.6 Confidential Source means an individual who requests and, to the extent
possible, is granted confidentiality in accordance with state procedures.

1.5.7 Investigation means, for purposes of this procedure, a special activity
conducted by the program and used to evaluate and resolve an allegation.

1.5.8 Overriding Safety Issue means an immediate threat to public health, safety,
or security, warranting immediate action by the licensee or registrant to
evaluate and address the issue.

1.5.9 Requirement means a statute, rule, license condition or order.

1.5.10 Secure Files means files that are locked when not in use and for which
access is controlled on a need-to-know basis.

1.5.11 Willfulness means a characteristic of a licensee's actions whereby
violations result from deliberate intent to falsify documentation pertaining
to license requirements, to violate license or registration requirements, or
from careless disregard for license or registration requirements.

1.5.12 Wrongdoing means either an intentional violation of requirements or a
violation resulting from careless disregard of or reckless indifference to
requirements.
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2.0 RESPONSIBILITIES

2.1 Radioactive Materials Program (RMP) Staff

Any Radioactive Materials Program staff member is responsible for recording the
initial allegation, any contact information provided and immediately referring the
allegation to the Radioactive Materials Program (RMP) Director.

2.2 Radiation Safety Specialist

When designated as the Lead Investigator (LI), coordinates the processing of an
allegation. Performs the investigation of the allegation and prepares all records
and reports concerning the allegation.

2.3 Director, Radioactive Materials Program (DRMP)

Manages the development and implementation of the Allegation Management
Program (AMP), manages the Allegation Management System (AMS), and
conducts periodic reviews of the program. Informs the DDRH of all AMP activity.
Recommends appropriate actions to the DDRH in response to allegations.

2.4 Director, Division of Radiological Health (DDRH)

Reviews recommendations made by the. DRMP and approves actions to be taken
in response to allegations. Authorizes the release of the identities of allegers or
confidential sources. Requests legal assistance, if required. Directs the AMP, as
appropriate.
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3.0 PROCEDURE

3.1 Initial Contact

Note: The alleger's identity, or information that could reveal that identity, should be imparted to
section staff on a need-to-know basis and should not be revealed to personnel outside the RMP.
All documentation pertaining to the allegation shall be securely stored. Computer files are only
accessible to the RMP staff and hard copy files will be returned to secure files when not in use.
See attachment 3.1-4.
Note: Allegations regarding suspected improper conduct by a RMP employee do not fall within
the scope of this procedure and shall be promptly reported to the employee's immediate
supervisor.

3.1.1 Obtain and record as much information as possible from alleger on the
Initial Contact Phone Log (see Attachment 3. 1-1).

3.1.2 If the allegation involves discrimination on the basis of age, sex, race,
etc.), refer the alleger to the Virginia Council on Human Rights,
(804) 225-2292.

3.1.3 If the alleger refuses to provide his/her name or other form of
identification, then obtain as much information as possible and advise the
alleger that he/she may contact the DRMP in 30 working days for
information regarding the response to the allegation.

3.1.4 Address the issue of confidentiality with the alleger in accordance with
section 3.2.

3.1.5 Inform the appropriate program supervisor of the allegation and submit
completed Attachment 3.1-3.

3.1.6 If the DRMP and the RMP staff person who received the initial contact
determine the alleger/allegation is not credible, terminate the allegation
process and log the information into the local AMS.

3.2 Disclosure of Alleger's Identity.

Note: The RMP will make all reasonable efforts to maintain confidentiality of the alleger's
identity; however, the RMP cannot guarantee confidentiality. Disclosure of an alleger's identity
may be made in accordance with 3.2.2 and 3.2.3 below.

3.2.1 Prior to terminating initial contact (see 3.1) with an alleger, inform the
alleger of the degree to which their identity can be protected, including the
following:
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" The alleger's identity and information that would reveal that identity
will be withheld from RMP staff except on a need-to-know basis.

" All information regarding the alleger's identity will be stored in a
secure file under the control of the DRMP.

* Inspection reports and correspondence to licensees, other Agreement
States, Federal Agencies (including NRC), other organizations or
individuals will contain no information that could lead to the
identification of the alleger or confidential source.

" The alleger's identity or information regarding the alleger's identity
will not be disclosed outside of RMP, except under the conditions
stipulated in section 3.2.2.

3.2.2 Inform the alleger that disclosure of his or her identity may occur if:

* The alleger has clearly indicated no objection to being identified.

" Disclosure is necessary because of an overriding safety issue.

* Disclosure is necessary pursuant to a legal order.

" Disclosure is necessary to continue a wrongdoing investigation,
including an investigation of a discrimination allegation.

" Disclosure is necessary to support a hearing on an enforcement matter.

" The alleger has taken actions that are inconsistent with and override
the purpose of protecting the alleger's identity.

* Disclosure is mandated by Commonwealth of Virginia's Open Records
law.

3.2.3 If the alleger's identity must be disclosed, then obtain approval from
DRMP prior to disclosure.

3.2.4 If the allegation is received by means other than telephone and the
alleger's identity is known, then inform the alleger, by letter within 10
working days of the degree to which his or her identity can be protected as
described in 3.2. l through 3.2.3. See Attachment 3.1-5.

3.2.5 If requested by the alleger, then inform the alleger that a Non-disclosure
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Statement (Attachment 3.1-2) is available and will be sent within 10
working days.

3.3 Controlling Allegations

Note: Allegations should be addressed according to the guidelines listed below:
* Overriding safety issue - shall be addressed immediately
* High safety significance - should be addressed expeditiously, usually within 30

working days
* Low safety significance - should be addressed as priorities and resources permit,

usually within 6 months of receipt.

3.3.1 Action by the DRMP.

" Appoint a Lead Investigator (LI) for the allegation (See subparagraph
3.3.2).

* Ensure an AF is opened for the allegation and entered in the AMS.

* With the assistance of the LI, perform an immediate assessment of the
allegation in accordance with Attachment 3.1-3 to determine if an
overriding safety issue exists.

* If multiple allegations are made, broaden the scope of the evaluation to
determine the extent of the problem.

* If an overriding safety issue exists, immediately convene a review
group consisting of the DRMP, the DDRH, the LI and a member of the
legal staff, as available.

* If no overriding safety issue exists, as soon as possible but within 30
calendar days, convene a review group consisting of the DRMP
Director, the DDRH, and the LI. The DRMP may include a member of
the legal staff.

* Ensure findings of the review group are entered into the appropriate
AF.

Note: All discussion with the legal representative on the review group concerning suspected
wrongdoing shall be documented, stamped confidential and filed separately within the AF.

• As necessary, brief the DDRH on the review group's findings and
recommendations.
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3.3.2 Evaluation by Lead Investigator

" In consultation with the DRMP, perform an immediate assessment of
the allegation in accordance with Attachment 3.1-3 to determine if an
overriding safety issue exists.

* Determine, in conjunction with the DRMP and review group, the
actions necessary for resolution of the allegation.

* Identify additional resources required for resolution of the allegation.

* Develop a schedule for the resolution of each allegation consistent
with the inspection schedule.

" With the approval of the DRMP, implement actions necessary for
resolution of the allegation.

Note: Follow-up of allegations should focus not only on the particular allegation but also on the
overall area of concern, including the potential for generic implications and wrongdoing.

3.4 Referral of Allegations to Licensees

The decision whether or not to refer an allegation to the licensee or registrant will
be made upon the recommendation of the LI with the approval of the DRM, and
based on the considerations delineated in 3.4.1 and 3.4.2.

Note: If an allegation raises an overriding safety issue, the substance of the allegation will be
released to the licensee, regardless of the need to protect the identity of the alleger or the
confidential source, if release of the information is necessary to protect public health, safety, or
security. The 30-day waiting period (see subsection 3.4.3 following) may be waived if the alleger
or confidential source cannot be reached in a timely manner.

3.4.1 Prohibitions on Referrals

Do not refer the allegation to the licensee if any of the following apply:

* The identity of the alleger or confidential source, who has requested
protection of anonymity, would be compromised by the information
released to the licensee or registrant.

" The evaluation of the allegation would be compromised because of
knowledge gained by the licensee or registrant from information
released to the licensee or registrant.
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" The allegation is made against the licensee's management or those
parties who would normally receive and address the allegation.

" The allegation is based on information received from a Federal agency
that does not approve of the information being released to the licensee
or registrant.

" The alleger has previously addressed the allegation with the licensee or
registrant with unsatisfactory results and the alleger objects to a
referral.

3.4.2 Referral Criteria

Consider the following when determining whether to refer an allegation(s)
to a licensee or registrant:

* Could the release of information bring harm to the alleger or
confidential source?

* Has the alleger'or confidential source objected to the release of the
allegation to the licensee or registrant?

* What is the licensee's history of addressing allegations? What is the
likelihood that the licensee or registrant will effectively investigate,
document and resolve the allegation?

3.4.3 Informing the Alleger

Note: The DRMP or designated staff shall be responsible for informing the alleger or
confidential source of the intent of the RMP to refer the allegation to the licensee or registrant.

* Prior to referring an allegation to a licensee, make all reasonable efforts to
inform the alleger or confidential source of the intent to refer.

* Provide the initial notification to the alleger by phone and document with a
letter to the alleger. Include in the notification that the RMP will evaluate the
licensee's or registrant's activities and response and that the alleger or
confidential source will be informed of the final disposition of the allegation.

* If the alleger or confidential source cannot be reached by telephone, then
inform the alleger or confidential source by letter of the intent to refer the
allegation to the licensee.

* If the alleger or confidential source objects to the referral, or does not respond
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to the letter within 30 calendar days, and the factors described in sections 3.3.1
and 3.3.2 have been considered, then refer the allegation to the licensee or
registrant.

3.4.4 Referral Letter

Note: The DRMP or designated staff shall be responsible for submitting a referral to the licensee.

If a referral of an allegation is to be made to the licensee or registrant,
then ensure the referral letter contains the following:

A complete description of the elements of the allegation, excluding the
identity of the alleger or confidential source, or any information that

could result in the licensee identifying the alleger or confidential
source.

A statement that the referral is a result of an allegation against the
licensee.

A request to the licensee to thoroughly review the elements of the
allegation in a manner that is objective, of sufficient scope and of
sufficient depth to resolve the allegation.

A request for a written report of the results of the review, to be
submitted to the RMP within 10 working days of receipt by the
licensee of the referral letter.

" If the allegation was received in writing, then do not include a copy or
the original written information from the alleger or confidential source
in the written referral to the licensee, unless written permission from
the alleger or confidential source has been obtained.

" Ensure a copy of the referral letter is entered into the AF.

3.4.5 Licensee or Registrant Response

Note: The DRMP is responsible for determining whether the licensee response is adequate and
for directing further actions to be taken in response to the licensee's review of an allegation.

* Evaluate the adequacy of licensee's response considering, at a minimum, all
the following factors:

Was the evaluation conducted by an entity independent of the organization in
which the alleged event occurred?
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Was the evaluator competent in the specific functional area in which the
alleged event occurred?

Was the evaluation of adequate depth to establish the scope of the problem?

Was the scope of the evaluation sufficient to establish that the alleged event or
problem was not a systemic defect?

If the allegation was substantiated, did the evaluation consider the root cause
and generic implications of the allegation?

Was the licensee's corrective action sufficient to prevent, alleviate, or correct
deficiencies in both the specific and generic instances, and in the short and
long term?

If the licensee's response is adequate, then notify the licensee within 10
working days that the response is adequate and that no further action is
required. The response will be incorporated in the closeout letter to the alleger
or confidential source and documented in the AMS.

If the licensee's response is considered to not be adequate, then determine the
additional actions required to resolve the allegation.

Ensure a copy of both the licensee's response and the RMP response letter are
entered into the AF.

3.5 Investigations

Note: If the allegation cannot be referred to the licensee (See subsection 3.4. 1); is not resolved by
the licensee; or, involves possible wrongdoing (willfulness) an investigation shall be performed,

[preferably by the Ll. The investigation may be included as part of a routine inspection or may
_involve only the allegation(s).

* When conducting an investigation in response to an allegation, use all the
following techniques:

Inspect the issue not the alleger or confidential source.

Avoid prejudgment.

Do not communicate that the specific issue was raised by an alleger or
confidential source (See subsection 3.4.4).
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Take extensive notes and obtain copies of pertinent records, if possible.

Interview employees regarding relevant procedures and activities.

Verify any assertions made by the licensee.

" Document the results of the investigation in a written report and submit to
DRMP.

" Ensure a copy of the investigation report is entered into the AF.

" Send a closeout letter to the alleger, if possible, documenting the results of the
investigation.

4.0 RECORDS

4.1 Hardcopy

The Allegation File (AF) is a secure file that contains the hardcopy documentation
concerning the allegation.

4.2 Computer Based

The Allegation Management System (AMS) is a secure computerized system that
contains a summary of significant data pertinent to each allegation.

5.0 ATTACHMENTS TO RMPP No. 3.1

3.1-1 Initial Contact Phone Log
3.1-2 "Nondisclosure Statement" - Example
3.1-3 Allegation Screening Form
3.1-4 Confidential Information and Files
3.1-5 Acknowledgement Letter to Alleger
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ATTACHMENT 3.1-1: INITIAL CONTACT PHONE LOG

VIRGINIA DEPARTMENT OF HEALTH
Radioactive Materials Program

INITIAL ALLEGATION CONTACT PHONE LOG
INSTRUCTIONS:
This log is to be used to record the information gathered in an allegation against a licensee or registered user.
Inform the individual of the conditions R] YES -- the individual was notified
regarding confidentiality.

LI Individual has requested confidentiality. El Individual has declined confidentiality.
ALLEGER INFORMATION -
Individual's Full Name: Telephone number:

Position or relationship to the facility or activity involved: Alleger's Employer:

Home mailing address: Facility / location:

What sort of activities or practices did this involve? What have they observed?

NATURE AND DETAILS OF THE ALLEGATION -
How long has this activity been occurring? Why do they believe this to be a safety concern?

Is this a current or past unsafe practice?

How did the individual find out about the
concern?

Date(s) and times of occurrence -

Are there other individuals who should be contacted for additional information?
(list names, addresses, phone number if available)

What records does the individual think should be reviewed?

Has the individual raised the concerns with his/her management?

LIYes What action has been taken?

L]No If no, why not?

**If the allegation involves discrimination because of age, sex, race, etc., inform the alleger that they should contact the Virginia Council
on Human Rights. (804) 225-2292.

Actions to be taken -

Refer this to the Radioactive Materials Program Director

If this issue was referred to another agency please list the name of agency:
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ADDITIONAL COMMENTS:
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ATTACHMENT 3.1-2: NONDISCLOSURE STATEMENT-EXAMPLE

I have information that I wish to provide in confidence to the Virginia Department of Health
(VDH), Radioactive Materials Program (RMP). I request that the RMP not reveal that I am the
source of the information.

During the course of an inquiry or investigation, the RMP will make its best effort to avoid
actions that would clearly be expected to result in disclosure of my identity.

My identity may be divulged outside the RMP in the following situations:

(I) When disclosure is necessary because of an overriding safety issue. The RMP staff will
attempt to contact me prior to any disclosure.

(2) When a court orders such disclosure.

(3) When required by VDH adjudicatory proceedings.

(4) In response to a legislative request. While such a request will be handled on a case-by-case
basis, RMP will make its best efforts to limit the disclosure to the extent possible.

(5) When requested by a Federal or State agency in furtherance of its statutory responsibilities,
and RMP finds that furtherance of the public interest requires such release.

(6) When the Commonwealth of Virginia Attorney General or a local or state law enforcement
agency are pursuing an investigation, my identity may be disclosed without my knowledge
or consent.

(7) When I have taken actions that are inconsistent with and override the purpose of protecting
my identity.

My identity will be withheld from RMP staff, except on a need-to-know basis. Consequently, I
acknowledge that if I have further contacts with RMP personnel, I cannot expect that those
people will be cognizant of.my desire to remain anonymous, and it will be my responsibility to
bring that point to their attention if I desire similar treatment for the information provided to
them.

I have read and fully understand the information above.

Name Date

Address
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ATTACHMENT 3.1-3: ALLEGATION SCREENING FORM

a) Is there an immediate safety concern that must be quickly addressed?

b) Is the allegation a specific safety or quality issue or a generalized concern?

c) Has the staff previously addressed this issue or a similar issue?

d) Have a substantial number of allegations on similar concerns been entered in the
Allegation Management System?

e) What is the time sensitivity of the allegation, and what immediate actions are necessary?

f) What is the potential for wrongdoing and will investigative assistance be needed?

g) Does the allegation package contain sufficient information for a thorough evaluation? If
not, identify the additional information needed.

h) Can the issues be adequately addressed by a routine technical inspection? If not,
determine the best way to address the issues.

i) Is the identity of the alleger necessary for a thorough evaluation?

j) Identify any peripheral issues that could develop.

k) Are any licensing actions or enforcement actions pending that could be affected by the
allegation? When an allegation involves a case with pending licensing action, the
Radiation Safety Specialist working on the case should be promptly notified.

1) Can inspection resources be effectively utilized pursuing the issue or is the allegation too
vague or frivolous?

m) Is further consideration of the allegation required? If not, inform the alleger in a courteous
and diplomatic manner of the rationale for not considering it further.

n) Can licensee resources reasonably be used in resolving the allegation to conserve staff
resources

Does the allegation have the potential to require escalated enforcement action?
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ATTACHMENT 3.1-4: CONFIDENTIAL INFORMATION AND FILES

Upon receipt of an allegation and during the investigation of an allegation, the alleger may
request and reasonably expect that his/her identity will be protected as confidential information
as long as an overriding safety issue has not been determined to exist. Basic rules to protect the
identity of the alleger and other sensitive information are outlined below.

1) Restrict staff discussions to those individuals who truly need-to-know. The alleger's identity
and other information that would reveal their identity should be withheld from other
Radioactive Materials Program (RMP) staff not involved with the investigation.

2) Restrict access to the hardcopy and computer files by storing in a secure file. All information
regarding the alleger's identity will be stored in the specific Allegations File or computer file
associated with the allegation. The Allegations File will be maintained in a locked filing
cabinet. The RMP Director will control the key to the secure file. When the workday is over,
lock the room.

3) Protect access to hardcopy Allegation Files and computer files while you are working on
them. Do not leave the file lying open on your desk if you leave your work area. Do not leave
the word processing file on your computer screen if you leave your work area. At the end of
the day, make sure the Allegations File is placed in the secure file. Save your word
processing files on the secured computer space. Do not develop drafts outside this computer
space.

4) Be wary of faxes and e-mails if you must utilize them. If you must fax something, be very
careful to enter the correct telephone number. You should call prior to sending a fax and call
to confirm the fax was received. Generally, it is not prudent to use e-mail to transmit
confidential information. If you must use e-mail, consider discussing the issue(s) without
including identifying information.

5) Ensure that reports and correspondence to other entities do not contain information that could
lead to the identification of the alleger or confidential source. Other entities could include:
the licensee, applicant, registrant, the Nuclear Regulatory Commission, other federal agency,
or another Agreement State. If the RMP has chosen to refer the allegation to the licensee or
registrant, do not include the original information submitted by the alleger. The information
should be re-worded to reflect the basic facts and remove any language that could be used to
identify the alleger.
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ATTACHMENT 3.1-5: ACKNOWLEDGMENT LETTER TO ALLEGER

[Alleger's Name]
[Alleger's Address]

SUBJECT: Allegation No. [Number]

Dear [Alleger's Name]:

This letter refers to your [telephone conversation, meeting, interview etc.] with a member of the
Radioactive Materials Program (RMP) staff on [Date], in which you expressed concern related to
[facility name]. You were concerned about [brief description of allegation].

Enclosure 1 to this letter documents your allegation as we understand it. The RMP has initiated
actions to evaluate the allegation on the basis of the information that you have provided. If the
description of your allegation in the enclosure is not accurate, please contact me so that the
information can be corrected.

In addition, according to your contact with RMP staff, we understand that you do not object to
having your allegation referred to the [licensee, registrant] If, following initial evaluation, your
allegation is referred to the [licensee, registrant], every reasonable effort will be made to protect
your identity. These measures include the following:

" Your identity and information that would reveal your identity will be withheld from RMP
staff except on a need-to-know basis,

" All information regarding the your identity will be stored in a secure file with controlled
access,

* Inspection reports and correspondence to licensees, other Agreement States, Federal
Agencies (including NRC), other organizations or individuals will contain no information
that could lead to your identification, and

• Your identity or information regarding your identity will not be disclosed outside of RMP,
except under the conditions stipulated below.
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ATTACHMENT 3.1-5: ACKNOWLEDGMENT LETTER TO ALLEGER

Even though the above measures will be taken to protect your identity, the RMP cannot
guarantee absolute confidentiality and disclosure of your identity may occur if:

" Disclosure is necessary because of an overriding safety issue,

* Disclosure is necessary pursuant to a legal order,

" Disclosure is necessary in furtherance of a wrongdoing investigation, including an
investigation of a discrimination allegation,

* Disclosure is necessary to support a hearing on an enforcement matter, or

" You have taken actions that are inconsistent with and override the purpose of protecting the
your identity.

RMP staff will inform you of the final disposition of your allegation. If you have any questions or
further concerns, please contact me at (804) 864-8150.

Sincerely,

Director, Radioactive Materials Program
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1.0 PURPOSE

1.1 Applicability

This procedure:

1.1.1 Applies to allRadioactive Materials Program RM(PLStaff responding to a
non-nuclear power plant incident involving real or suspected radioactive
materials. This procedure does not apply to a known or suspected terrorist
incident. If terrorism is known or suspected, contactVirginia Department
of Emergency Management, 1-800-468-8892

1.1.2 Addresses preparations for responding to a radiological incident.

1.1.3 Describes appropriate radiation detection instruments and other
equipment potentially required for use during a response to a radiological
incident.

1.1.4 Describes safety precautions for RMPstaffand other responders
during a response effort.

1.1.5 Describes options for identifying unknown radioactive material in
the field and laboratory.

1.1.6 Establishes guidelines for managing, including impounding,
radioactive material that is, or could be, a threat to public health and
safety.

1.1.7 Describes management options for radioactive material.

1.2 References

1.2.1 Section 32.1-229 of the Code of Virginia

_- - RDeleted: Radiation Protection Section
(RPS)

.. - Deleted: Wiscosmin

... - Deleted: 1-800-943-0003

-( Deleted: RPS

1.2.2 12 VAC 5-481 'Virginia Radiation Protection Regulations', - - Deleted: Chapter HFS 157 'Radiation
Protection' I
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2.0 RESPONSIBILITIES

2.1 RadioactiveMtrilDeleted: Radiation Protection Section
Staff (RPSS)

* Notifies Director, Radioactive Materials Program (DRMP) upon initial receipt Formatted: Bullets and Numbering

of notification of a radiological incident.
* Responds to incidents involving radioactive materials, as directed by the

DRMP.
* Assists the DRMP with incident response and documentation, including report

preparation, as needed.

2.2 Radiological Duty Officer ,- --- r;o ~a•-Bullet-and- Numberin-g---

* Receives initial notification of radiological incidents and determines level of
response required.

* Informs the DRMP of all radioactive material incidents.
* Assumes the lead role in response to incidents involving radioactive materials

and coordinates with the DRMP.
* Prepares a report documenting the incident response, including all forms,

surveys and analysis results.

2.3 Director, Radioactive Materials Program (DRMP)

* Notifies the DDRH of radiological incident notifications.
" Assigns staff to respond to incidents involving radioactive materials.
" Coordinates response effort in cooperation with the Radiological Duty

Officer.
* Makes decisions to impound radioactive materials found in the public domain

with concurrence of the DDRH.
* May approve impoundment of radioactive materials in absence of the DDRH.
* Advises the,DDRH whether legal assistance is required.
* Ensures that notifications are made of reportable events and required reports,

as specified in 12 VAC 5-481-1090, 12 VAC 5-481-1100 & 12 VAC 5-481-
11 to the NRC Operations Center and Region I Office for immediate and
24-hour reports.

* Ensures that written documentation of reportable incidents is provided to the
Region I office and Nuclear Material Events Database (NMED) within 30
days of receipt of th'e report from licensee. Abnormal occurrences should be
identified using the criteria in NUREG-0090.

2.4 Director, Division of Radiological Health (DDRH)

Formatted: Bullets and Numbering

. Deleted: RPS

Deleted: HFS 157.13(17) & 157.32

[Formatted: Bullets and Nmbering

* Final authority for radiological incident response activities (conflict
resolution).
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" Responsible for approving the impounding of radioactive materials discovered
in the public domain or that threatens public health or safety.

* Requests legal assistance, if required.

3.0 PROCEDURE

3.1 Initial Notification

3.1.1 Obtain as much of the following information as possible from the caller:
" Caller's name, affiliation and location
* Phone number where caller may be reached.
* On-scene contact person and phone number.
* Location of the incident.
* Overall description of the incident, including any injuries.
* Indications that radioactive material is involved.
" Description of the radioactive material, including packaging.
" Any writing or inscriptions on the materials.
" Availability of a shipping manifest (transportation incident).
" Indications of a possible spread of contamination from meter readings,

broken source housing, leaking packaging, etc.
" Other agencies or personnel involved.

3.1.2 Inform the DRMP. If the DRMP is unavailable contact the DDRH. If the
DDRH is unavailable, contact the individual designated by the DRMP.

3.1.3 Determine the level of response required. Factors that should be
considered include:
* Potential to escalate
0 Location of incident
" Impact on routine public life or available services
* Potential for exposure or contamination
* Media interest
* Type of release
* Involvement of other responders
" Request for specific type of assistance

3.1.4 Advise the caller on proper measures to limit exposure and minimize the

spread of contamination.

3.2 On Scene Response

3.2.1 A minimum of two people shall respond to a radiological incident.

3.2.2 The following equipment shall be obtained and transported to the incident
scene:
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* A response kit (See Attachment 3.2'3 Response Kit Inventory).
" A minimum of two GM contamination survey instruments, each

equipped with a pancake-type detector.
" One low range exposure rate hand-held instrument.
* One higher range exposure rate hand-held instrument.

Note: Prior to use, all instruments shall be battery and source checked
and have a current calibration..

" A multi-channel analyzer if the situation may require a field
identification of unknown isotopes.

" Personally assigned dosimetry and a direct reading dosimeter.
" Cellular phone.

Note: Each state field team possesses a calibrated contamination survey
meter and a exposure rate meter.

3.2.3 Site Approach

* Approach the incident site/material from upwind.
" Turn on exposure rate instrument before approaching the incident site.
" Obtain current information from on scene personnel.
" Coordinate response efforts prior to approaching the material.
" Ask for a shipping manifest if applicable.
* If there is the potential for contamination, wear plastic booties and

gloves.
* Establish a 2 mR/hr exclusion zone around the material if not already

done. Determine who may enter the exclusion zone and under what
conditions.

3.2.4 Document the following, as it occurs, in the notebook provided in the
response kit:

* Date and time of all major activities related to the incident.
" Model and serial numbers of all instruments used.
* Calibration date of all instruments used.
" Names of RMP responders.
* A physical description of the incident site.
" Location or orientation of any materials.
" Background radiation levels.
" Survey results.
* Amount of material present.
* Any markings or inscriptions associated with the material.
" Disposition of the material.
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* Names, phone numbers and addresses of all individuals involved, in
case follow-up is required.

3.2.5 Determine if material needs packaging.

Note: If material must be bagged, double bag the material with a
minimum of one MIL-SPEC yellow bag being the outermost bag.
Seal bags with tape. Attach a completed radioactive-material tag
to the outside bag, including activity, isotopes and radiation
readings.

3.2.6 After the material has been safely packaged or ensured to be in safe
condition, do the following:
* Determine best location for temporary storage.
* Ensure that decontamination issues are addressed.
* Initiate attempt to locate owner of material.
* Contact the DRMP (primary) or DDRH Director (secondary) for

direction and authorization for management of the material (See
Attachment 3.2-4 Radiological Incident Response Impoundment
Guidelines).

" Notify the 24-hour NRC Operations Center at (301-816-5100), if
appropriate.

* If no owner can be found, notify EPA (312-886-5026 during normal
business hours or 312-353-2318 during off-hours) for possible
assistance in disposing of the material, if appropriate.

3.2.7 Materials being transported for analysis or storage should be packaged to
meet DOT requirements, if practical.

3.3 Report

3.3.1 The DRMP shall prepare a draft report within 15 days documenting all
information gathered, the disposition of the material and a list of all the
parties involved. The report is required for all incident response, including
phone consultation for reportable incidents.

3.3.2 Provide a copy of the draft report to the DDRH.

3.3.3 The DRMP shall ensure that a copy of the report, analysis results and all
notes and related paperwork are properly filed.

3.3.4 Input incident data to the local NMED and forward event reports to the
NRC as necessary. For more information on reporting events, see
attachment 3.2-5 "Procedure for Reporting Events to the NRC."

3.4 Follow-up
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3.4.1 Replace all inventoried supplies used from the response kit.

3.4.2 Return all instruments to storage room.

3.4.3 In consultation with DRMP, determine if any whole body counts,
bioassays or personnel dose determinations are warranted.

3.4.4 In consultation with DRMP, determine if training or information for any
individuals involved in the incident is warranted.

4.0 RECORDS

4.1 Hardcopy

4.1.1 Incident Notification Form
4.1.2 Notebook provided in response kit
4.1.3 Report on Incident

4.2 Computer Based

4.2.1 NMED Report - If applicable
4.2.2 Local Incident Report - YA Database

5.0 ATTACHMENTS TO RMPP No. 3.02

5.1 Attachments

.. -{ Deleted: Wi

5.1.1
5.1.2
5.1.3
5.1.4
5.1.5

Attachment 3.2-1
Attachment 3.2-2
Attachment 3.2-3
Attachment 3.2-4
Attachment 3.2-5

Radiological Incident Notification Form
Radiological Incident Response Q&A
Response Kit Inventory
Impoundment Guidelines
Reporting Events
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Radiological Incident Notification Form

Contact Information

DRH Name

Incident Reported By:

Name:

Title/Organization:

Phone Number:

Location of Incident (Include Directions)

Notification Date/Time

On-site Contact
Name:

Title/Organization:

Phone Number:

Description of Incident

Radiation Assessment
1. Why do you believe radioactive material is involved?

2. Describe the radioactive material including packaging.

3. Did you observe any writing or inscriptions on the materials?

4. Are the shipping papers available?

5. Are there any indications of a possible spread of contamination based on meter
readings, broken source housing, leaking packaging, etc.

6. Has the source or contaminated area been isolated or access to the area restricted?

7. What other agencies or personnel are involved?
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Radiological Incident Response Question and Answer Sheet
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What is a radiological incident?

A radiological incident is an emergency
involving radioactive materials.
Examples of radiological incidents
include situations where radioactive
materials are lost, stolen or involved in a
transportation accident. In most cases,
radiological incidents can be
successfully resolved by emergency
responders with state assistance.

What state assistance is available to
respond to a radiological incident?

The Virginia Department of Health,
Radioactive Materials Program (RMP),
is available on a 24-hour basis to support
and advise emergency responders during
an incident involving radioactive
materials. RMP emergency response
resources include highly trained*
personnel, specialized radiation
monitoring equipment and a mobile
radiological laboratory. RMP staff can
be quickly dispatched to provide on-site
assistance at the scene of a radiological
incident.

How are radioactive materials
regulated to minimize public risk?

Radioactive materials are stringently
regulated by state and federal
government agencies by licensing or
registration. Devices and products
containing radioactive materials are
required to incorporate safety features
that minimize the exposure risk to the
public from a radiological incident.

What should I do if involved in a

radiological incident?

Remain calm. Follow instructions given
by on-scene officials. Virginia
Department of Health, Radioactive
Materials Program staff will quickly
assess the situation and recommend any
further actions. Most radiological
incidents do not result in harmful levels
of radiation exposure to the public.

Where can I get more information?

For more information on radiological
incident response or health risk from
exposure to radiation or radioactive
materials, contact:

Virginia Department of Health
Radioactive Materials Program
(804) 864-8150
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RESPONSE KIT INVENTORY

10 pairs of rubber gloves and cotton liners

1 box of disposable rubber gloves

2 rolls of duct tape

1 roll of radioactive material warning tape

10 4.5 x 9 Ziploc© bags

10 12 x 16 Ziploc© bags

6 small yellow mil-spec poly bags

3 large yellow mil-spec poly bags

3 Tyvek© coveralls

10 pairs of disposable booties

pens and markers

2 long tweezers

1 small tweezers

wipes

2 cans of radioactive material contamination spray

I roll of paper towels

1 emergency response guidebook

1 notebook

1 clipboard and paper

10 radioactive material tags

4 radioactive material warning signs

50 feet (approximately) of magenta and yellow rope

I knifes

I procedure book
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RADIOLOGICAL INCIDENT RESPONSE
IMPOUNDMENT GUIDELINES

Management will consider the following questions before approving a request to impound
radioactive materials:

Regulatory Control:

* Are the radioactive materials under the direct control and responsibility of a licensee or
registrant?

* Are the materials in a controlled location?
* Are the materials directly and negatively impacting public health and safety?
* Is there a possible public perception problem with the current location?

Physical/chemical form:

* What is the isotope and physical/chemical form of the material?
* Are other hazardous or explosive materials involved?
* What is activity of the material?

Physical condition:

* Are the materials intact, crushed, leaking or damaged in some way?
* Are the materials concentrated or dispersed over a large area?
* Are the materials separate or part of a larger device?

Amount: What is the volume of the material?

Transportation: Can the materials be transported safely?

Waste management:

Does managing the materials involve simple storage or is any processing involved in disposing
of the materials?

Alternatives:

* Are there any safe and reasonable alternatives to the state impounding the material?
* Is there a temporary storage location and responsible party available?
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PROCEDURE FOR REPORTING EVENTS TO THE NRC

This is a procedure for determining if an event is reportable and steps to be taken.

PROVIDE 24-HOUR NOTIFICATION TO THE NRC OPERATIONS CENTER FOR
ANY OF THE FOLLOWING:

" E-mail Op Center: h4001I.nrc.gov or Fax Op Center: (301) 816-5151
And

* Call: Telephone Op Center: (301) 816-5100 or (301) 951-0550

1. Notification from the licensee to Virginia Department of Health (VDH)

a. Immediate notification for:
- Fire, explosion or toxic gas release which prevents immediate protective actions

necessary to avoid exposures to radiation [12 VAC 5-481-1100].
- Releases of licensed radioactive material that could exceed regulatory limits [12

VAC 5-481-1100].
- Stolen, lost or missing material that is equal to or greater than 1,000 times the

quantity specified in 12 VAC 5-481-3700.
- Individuals receiving greater than [12 VAC 5-481-1110]:

(a) 25 rem TEDE;
(b) 75 rem eye dose equivalent;
(c) 250 rad shallow dose equivalent to the skin or extremities or a total organ

dose.
- Release of radioactive material outside of a restricted area such that an individual

present for 24 hours could receive an intake five times the annual limit of uptake
(ALI) [12 VAC 5-481-1100].

b. 24 hour notification for:
- Unplanned contamination event [12 VAC 5-481-1110].
- Equipment is disabled or fails to function as designed [12 VAC 5-481-1110].
- Unplanned medical treatment of an individual with spreadable contamination on

the individual's body or clothing [12 VAC 5-481-1110].
- Loss of control of licensed material which has caused or threatens to cause an

individual to receive the following in a period of 24 hours [12 VAC 5-481-1100]:
(a) 5 rem TEDE;
(b) An eye dose equivalent greater than 15 rem;
(c) Shallow dose equivalent to the skin, extremities or total organ dose greater

than 50 rem.
- Individual receives an intake in excess of one occupational ALI

c. Next calendar day notification for:
- Discovery of any Medical Event listed in 12 VAC 5-481-2080

* Within 30 days of final notification, enter report into local NMIED and e-mail to INEEL.
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PROVIDE 30-DAY NOTIFICATION TO NMED FOR ANY OF THE FOLLOWING:

a) Notification from the licensee to VDH [12 VAC 5-481-1100 and 12 VAC 5-481-
2080]

a. 5 day notification for:
- Determination of a leaking source per 12 VAC 5-481-1150
- Embryo/fetus/nursing child dose exceeding 5 Rem

b. 30 day notification after learning of:
- Stolen, lost or missing material that is 10 times greater than the quantity specified

in 12 VAC 5-481-3700
- Doses in excess of any limits for adults, minors, embryo/fetus, members of the

public
- Radiation levels exceeding the restricted area limit, or 10 times the unrestricted

area limit
- Planned special exposure

Within 30 days of notification, submit report to local NMED and e-mail to INEEL.
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1.0 PURPOSE

1.1 Applicability

This procedure:

1.1.1 Applies to all Radioactive Materials Program (RMP) staff
responding to a scrap yard incident involving real or suspected
radioactive materials.

1.1.2 Describes options for determining the appropriate type of response
to a scrap yard incident by RMP staff.

1.1.3 Addresses preparations for a site response to a scrap yard incident.

1.1.4 Describes appropriate radiation detection instruments and other
equipment potentially required for use during a site response to a
scrap yard incident.

1.1.5 Describes safety precautions for RMP staff and other responders
during a site response effort to a scrap yard incident.

1.1.6 Establishes guidelines for managing, including impounding,
radioactive material that is, or could be, a threat to public health
and safety.

1.2 References

1.2.1 Section 32.1-229 of the Code of Virginia

1.2.2 12 VAC 5-481 'Virginia Radiation Protection Regulations'

1.2.3 DOT Transportation Exemption

1.3 Definitions

1.3.1 'DOT Transportation Exemption' means a form signed by
designated staff from the Radioactive Materials Program that
authorizes the one-way transportation in commerce of (rail or
motor vehicle) shipments of scrap metal and related metal recycled
materials containing unknown radioactive material or
contamination.

1.3.2 'Work the load' means to separate the unwanted radioactive
components, devices or materials in a scrap load from the desired
scrap material.
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2.0 RESPONSIBILITIES

2.1 Radioactive Materials Program (RMP) Staff

" Notifies DRMP upon initial receipt of notification from a scrap facility
of potential discovery of radioactive material.

* Responds to incidents involving radioactive materials, as directed by
the DRMP.

" Assists the DRMP with incident response and documentation,
including report preparation, as needed.

2.2 Radiological Duty Officer

* Receives initial notifications of scrap yard incidents and determines
level of response required in cooperation with the DRMP.

" Informs the DRMP of all radioactive material notifications.
" Assumes the lead role in response to incidents involving radioactive

materials and coordinates With the DRMP.
" Prepares a report documenting the incident response, including all

forms, surveys and analysis results.

2.3 Director, Radioactive Materials Program (DRMP)

* Notifies the DDRH of radiological incident notifications.
* Assigns staff to respond to incidents involving radioactive materials.
* Coordinates response effort in cooperation with the Radiological Duty

Officer.
* Makes decisions to impound radioactive materials found in the public

domain with concurrence of the DDRH.
* May approve impoundment of radioactive materials in absence of the

DDRH.
* Advises the DDRH whether legal assistance is required.
* Determines if notifications should be made to the NRC Operations

Center and Region I Office.
* Determine whether written documentation should be provided to the

Region I office and NMED.

2.4 Director, Division of Radiological Health (DDRH)

" Final authority for radiological incident response activities (conflict
resolution).

• Responsible for approving the impounding of radioactive materials
discovered in the public domain or that threatens public health or
safety.

* Requests legal assistance, if required.
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3.0 PROCEDURE

3.1 Initial Notification

3.1.1 Obtain as much of the following information as possible from the
caller:

" Caller's name, affiliation and location
" Phone number where caller may be reached.
" Location of the incident.
" Overall description of the incident, including any injuries.
* Indications that radioactive material is involved.
* Any writing or inscriptions on visible materials.
* Radiation readings on side of vehicle containing scrap or other

survey results.
* Type of survey instrumentation used.
" Other agencies or personnel involved.

3.1.2 Inform the DRMP. If the DRMP is unavailable, inform the DDRH.
If the DDHR is unavailable inform the Radiological. Duty Officer.

3.1.3 Determine the level of response required. Factors that should be
considered include:

* Location of incident
0 Impact on facility
0 Potential for exposure or contamination
* Media interest
0 Involvement of other responders
* Request for specific type of assistance
* Training and experience of scrap yard personnel

3.1.4 Advise the caller on proper measures to limit exposure and
minimize the spread of contamination (e.g., isolate vehicle; do not
work the load).

3.2 Determining Use of DOT Exemption

3.2.1 Ask the scrap yard if they will accept or reject the load containing
potential radioactive materials.

3.2.2 If the load is to be rejected, issue a 'DOT Transportation
Exemption' to the shipper that allows transportation of the load
back to point of origin or another pre-designated location.
Radiation readings are needed for the DOT exemption form. The
readings may be supplied by scrap yard personnel, field teams or
others if RMP staff believes they are accurate.
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3.2.3 If the load is accepted, no exemption is required.

3.2.4 Schedule a site visit to the scrap facility or point of origin by RMP
staff to assess the incident.

3.3 On Scene Response

3.3.1 A minimum of two people shall respond to a scrap yard incident
including a member of the RMP staff.

3.3.2 Prior to use, all instruments shall be battery and source checked
and have a current calibration. Obtain the following equipment:

* A response kit that contains pre-selected supplies (See,
Attachment 3.2-3 Response Kit Inventory)

" A minimum of two GM contamination survey instruments
equipped with pancake-type detectors

* One low range exposure rate hand-held instrument
" One higher range exposure rate hand-held instrument
• A multi-channel analyzer
" Personally assigned dosimetry and a direct reading dosimeter
• Cellular phone
" Other instruments and supplies, as necessary

3.3.3 Approach.

0 Obtain current information from facility personnel.
• Turn on exposure rate instruments before approaching.
0 Wear safety equipment (boots, hard hat, gloves), as necessary.
* Wear contamination clothing, as appropriate.

* Perform radiation surveys. Establish a 2 mR/hr exclusion zone
if required and not already done.

0 Determine who may enter the exclusion zone and under what
conditions.

3.3.4 Determine level of resources needed.

" If RMP resources are sufficient to resolve the incident, evaluate
the scrap load, determine the cause of alarm and advise the
facility, as appropriate. '

" If RMP resources are insufficient:
- advise the facility to obtain the services of a health physics

contractor to investigate the load, determine cause of alarm
and assist with radioactive material management.

- provide oversight and perform confirmatory surveys.
- inform contractor to provide results of investigation to

RMP.
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3.3.5 Document the following in the notebook provided in the response
kit:

" Date and time of all major activities related to the incident.
" Model and serial numbers of all instruments used.
* Calibration date of all instruments used.
* Names of RMP responders.
• A physical description of the incident site.
" Location or orientation of any materials.
" Background radiation levels.
" Survey results.
" Activity of material.
" Amount of material present.
" Any markings or inscriptions associated with the material.
" Disposition of the material.
" Names, phone numbers and addresses of all individuals

involved, in case follow-up is required.

3.3.6 If radioactive material is removed from the load, determine if
material needs packaging.

Note: If material must be bagged, double bag the material with a minimum of one
MIL-SPEC yellow bag being the outermost bag. Seal bags with tape. Attach a
completed radioactive-material tag to the outside bag, including activity,
isotopes and radiation readings.

3.3.7 After the material has been safely packaged or ensured to be in
safe condition, do the following:

" Determine best location for temporary storage.
" Ensure that decontamination issues are addressed..
" Initiate attempt to locate owner of material.
" Contact the DRMP (primary) or DDRH (secondary) for

direction and authorization for management of the material.
Refer to RMPP Section 3.2 Attachment 3.2-4 Radiological
Incident Response Impoundment Guidelines.

" If no owner can be found, notify EPA (312-886-5026 during
normal business hours or 312-353-2318 during off-hours) for
possible assistance in disposing of the material, if appropriate.

3.3.8 Materials being transported for analysis or storage should be
packaged to meet DOT requirements, if practical.

3.4 Report

3.4.1 The DRMP shall prepare a report within 15 days documenting all
information gathered, the disposition of the material and a list of all

RMPP 4.03 7



the parties involved. The report is required for all scrap yard
incident response, including phone consultation for reportable
incidents.

3.4.2 The DRMP shall provide a copy of the report to the DDRH.

3.4.3 The DRMP shall ensure that a copy of the report, analysis results and
all notes and related paperwork are properly filed.

3.4.4 If required by DRMP, input incident data to the Nuclear Material
Events Database (NMED) and forward event reports to the NRC.

3.5 Follow-up

3.5.1 Replace all inventoried supplies used from the response kit.

3.5.2 Return all instruments to storage room.

3.5.3 In consultation with DRMP, determine if any whole body counts,
bioassays or personnel dose determinations are warranted.

3.5.4 In consultation with DRMP, determine if training or information
for any individuals involved in the incident is warranted.

3.5.5 Obtain copy of reports issued by any health physics contractors
involved in the incident.

4.0 RECORDS

Incident Notification Form
Notebook provided in the response kit
Report on Incident
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1.0 PURPOSE

1.1 Applicability

1.1.1 This procedure applies to renewal notices, receipt of licensing actions,
acknowledgement letters, and tracking of licensing actions.

1.1.2 Licensing actions shall be tracked from their receipt until a licensing
action is completed or a determination is made to deny the request.

1.2 References

12 VAC 5-481, 'Virginia Radiation Protection Regulations'

1.3 Computer Based Letters, Forms, and Reports

1.3.1 Licensing Actions Pending Report - RAM Database
1.3.2 Deficiency letter- filed in K:\EPI\RH\RADMAT-NRC\
1.3.3 Licensing Action Review Record (LARR)

1.4 Hardcopy Files
1.4.1 Licensing action request-filed in VA license file
1.4.2 Deficiency letter-filed in VA license file
1.4.3 License-filed in VA license file
1.4.4 LARR - filed in VA license file

1.5 Definitions

1.5.1 LARR: A report generated to document the initial licensing action
requested and type of action, what information (generally) was needed to
complete the license review, the tie-downs added to the license, the license
reviewer, the second reviewer and additional comments, if any, by the
second reviewer. The LARR should clearly indicate the final status of the
licensing action and should succinctly summarize the changes made to the
license.

1.5.2 Deficiency letter: A letter that in an itemized fashion documents additional
information needed to process the licensing request. The problem with the
submission, rule or regulatory guidance that is applicable, and the specific
action requested of the licensee or applicant is clearly stated.
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RESPONSIBILITIES

2.1 Program Assistant

Responsible for responding to requests for license applications by transmitting an
application, copy of or reference to web-site for Regulatory Guide or VAREG,
and internet address of the rule. Upon request, a hard copy may be provided to the
applicant if internet access is not available.

Responsible for receiving, logging, and acknowledging the receipt of an
application, including application fee, for a new license.

Responsible for preparing the renewal letter that notifies the licensee that the
license will expire in 90 days.

Responsible for receipt and tracking of all licensing actions, including transmittal
of timely filed letters for renewals.

Responsible for sending out acknowledgement letters for receipt of termination
requests within 5 working days.

Assigns due date (30, 60 or 90 days) for each licensing action based on type of
action (see RMPP Section 1.01) and enters this information into the RAM
database, in consultation with DRMP as needed.

Prepares a list on a weekly basis for the DRMP that shows the status of each
licensing action.

2.2 Radiation Safety Specialists

Conducts license reviews or second reviews as assigned by the DRMP.

Conducts completeness review for renewals and signs timely filed letter for
renewals as assigned by the DRMP.

2.3 Director, Radioactive Materials Program (DRMP)

Provides guidance to Program Assistant on prioritizing licensing actions.

Assigns licensing actions and completeness reviews to Radiation Safety
Specialists.
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3.0 PROCEDURE

3.1 Receipt of Licensing Action

Upon receipt of a licensing action, the Program Assistant will determine the type
of licensing action (i.e., new application, renewal, amendment request or
termination request) and, based on the guidance from RMPP Section 1.01, assign
a priority and due date. The DRMP will provide additional guidance as needed. If
the application is for a renewal or new application, then a more detailed review
may be needed for completeness. Acknowledgement letters shall be sent for new
applications and termination requests. A fee must accompany amendment requests
requiring license review and/or site visits.

Note: The Radioactive Material Program (RMP) does not charge for minor changes such
as spelling corrections or adding/deleting previously authorized user. If the RMP initiates
the revision to the license, no fee is charged.

3.2 Completeness Review

A completeness review may be performed, as determined by the DRMP, to
identify any major deficiencies that may require the applicant to submit additional
information before the licensing review can continue. A completeness review will
typically check to see if the licensee used appropriate regulatory guidance and
forms to complete the application, if additional information is required, (for
example, emergency response procedures), and if the application was signed by a
duly authorized representative of the company or institution. Timely filed letters
shall be sent for renewal, applications that are deemed to be complete.

3.3 Assignment of License Reviewer

The DRMP will assign licensing actions to the Radiation Safety Specialists based
on region, workloads, experience levels, and the priority assigned to the licensing
action.

3.4 Request for Additional Information

The Radiation Safety Specialists shall review the licensing request and determine
if additional information is needed. Requests for additional information will be
handled with a deficiency letter to the licensee or applicant that indicates a due
date for submittal of the information within 30 days or less. The Program
Assistant shall enter a due date for the additional information into the RAM
Database.
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Note: If the information needed is not extensive, the request may be communicated by
phone, and the licensee or applicant may submit via fax as long as the fax is signed.

3.5 Receipt of Additional Information or Missed Deadline

Once the requested information is received, the receipt of the information shall be
logged into the RAM database. Each Radiation Safety Specialists shall be
responsible for checking his/her pending licensing actions to determine the current
status. In the event that a deadline is missed, the Radiation Safety Specialist shall,
within 5 working days, follow up with the licensee or applicant to determine the
status of the requested information. If no response is received within 60 days, the
licensing request may be considered abandoned, and any relevant information
documented on the LARR.

3.6 Writing the License, Second Review, and Documentation

The Radiation Safety Specialist shall write the license using the standard license
conditions and license template to develop or modify the license. The initial
Virginia issued license will not have an Amendment Number.

The license reviewer shall document the licensing activity on a LARR and present
the file with the license, transmittal letter and LARR to the DRMP or designee for
the second review. In the event that the DRMP is absent, the second review shall
be conducted by a qualified reviewer and the license may be signed by another
Director.

The second reviewer shall perform a selective review of the licensing request and
license. Comments may be documented on the LARR. The second reviewer
should discuss issues of concern with the initial license reviewer. When all issues
are satisfactorily, resolved, the second reviewer documents his/her agreement with
the proposed licensing action by signing the LARR and modifying the LARR
comments accordingly.

3.7 Signing the License and File Documentation

The license can then be signed by the DRMP, or by another Director after a
second review by a qualified reviewer in the event the DRMP is not available.
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The license file should be given to the Program Assistant for logging the
completion of the licensing activity, and inserting the licensing request, deficiency
letter, response(s), transmittal letter, LARR, and license into the VA license file.

All tie-downs should be flagged and should remain in the licensing section of the
file. Training documentation and/or other ancillary information that is not
considered part of the license maybe placed in the back section of the file.

For renewals, the previous licensing information and licenses, and all but the most
recent inspection report, should be pulled from the file and archived. Training
documentation should be maintained for the current authorized users.

4.0 RECORDS

4.1 Hardcopy

4.1.1 Licensing action request,- filed in VA license file
4.1.2 Deficiency letter - filed in VA license file
4.1.3 License - filed in VA license file
4.1.4 LARR - filed in VA license file

4.2 Computer Based

4.2.1 K:\EPI\RH\RADMAT-NRC\

5.0 ATTACHMENTS TO RMPP SECTION 4.01

None
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1.0 PURPOSE

1.1 Applicability

1.1.1 This procedure applies to tracking the inspections performed, completion
of inspection report, and transmittal of correspondence, if any.

1.1.2 Tracking shall begin upon notification from the Radiation Safety
Specialist that an inspection was performed and end with:
* the issuance of a VA 591 form and completion of the inspection report,

or
" transmittal of a VA 591 form, (or "no response required" by the

licensee due to action already taken), and completion of the inspection
report, or

" the final letter documenting acceptance of the proposed corrective
actions is sent by the Radiation Safety Specialist, and completion of
the inspection report

1.2 References

12 VAC 5-481, 'Virginia Radiation Protection Regulations'

1.3 Computer Based Letters, Forms, and Reports

1.3.1 RAM Database - Inspections Due in the Next 6 Months-By Priority
1.3.2 RAM Database - Pending Inspection Completions Report
1.3.3 RAM Database - Inspection Report
1.3.4 RAM Database - Inspection History Report

1.4 Hardcopy Files

1.4.1 VA 591 form, or "Notice of Violation"-filed in VA inspection file
1.4.2 Licensee Corrective Actions, if applicable-filed in VA license file
1.4.3 Letter accepting Corrective Actions-filed in VA license file "Inspection

History"- filed in VA license file
1.4.4 Inspection Checklist/Report
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1.5 Definitions

1.5.1 Inspection History Report: A cumulative summary of the items of non-
compliance from the current and previous inspections. The items of non-
compliance may be presented in summary format sufficient to characterize
the problem found.

1.5.2 "Notice of Violation" letter: A formal letter from the Radiation Safety
Specialist to the licensee documenting specific non-compliance with the
VDH Rule or License Condition(s) and requiring a response from the
licensee.

RESPONSIBILITIES

2.1 Program Assistant

Prepares a list on a monthly basis for the DRMP of Inspections Due for the Next 6
Months-By Priority

Responsible for tracking performance of the inspection, completion of the
inspection checklist/report, and as applicable:

Correspondence sent to the licensee or issuance of VA 591 form,
Reply due date for licensee,
Reply received date from licensee, and
Final acceptance of the proposed corrective action

Prepares a list weekly for the DRMP that shows the status of each inspection

2.2 Radiation Safety Specialists

Conducts inspections as assigned by the DRMP

2.3 Director, Radioactive Materials Program (DRMP)

Provides guidance to Program Assistant on inspection activities

Assigns inspections to the Radiation Safety Specialists.

3.0 PROCEDURE

3.1 Assignment of Inspection

The DRMP will assign inspections to the Radiation Safety Specialists based on
region, workloads, experience levels, and the priority assigned to the inspection.
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3.2 Performance of Inspection and Initiation of Tracking

Once the inspection has been completed, the Radiation Safety Specialists informs
the Program Assistant of the licensee name, License Number, the date of the
inspection, and the name(s) of all inspectors. The exit interview date may be used
for inspections longer then one day. The Program Assistant enters this
information into the RAM database.

3.3 Tracking Inspection Report Completion and Transmittal of Correspondence

For routine inspections, the time period for completion of the inspection
checklist/report and transmittal of correspondence to the licensee, if any, is 30
days. If a VA 591 form was issued, then no correspondence will normally be sent
to the licensee. The Program Assistant will enter the date the inspection
checklist/report was completed and the date the inspection letter was sent. The
date the inspection reply is due should be obtained from the letter and entered into
the RAM database for those licensees who must respond to noncompliance
item(s).

Note: Escalated enforcement actions may require a faster turn-around time (i.e.; within 10
days).

3.4 Receipt of Corrective Action(s) and Negative Evaluation or Missed Deadline

Once the corrective actions are received, the receipt date should be logged into the
RAM database. Each Radiation Safety Specialist shall be responsible for checking
the pending inspection completions report to determine the current status of
received correspondence. An evaluation should be performed as soon as possible
by the Radiation Safety Specialist, but no longer than 15 days, from receipt of the
information.

If a deadline is missed, the Radiation Safety Specialist shall, within 5 working
days, follow up with the licensee to request submittal of the corrective action
information. A new due date for the requested information should be established.
The Program Assistant should modify the 'Inspection Reply Due' date upon
request of the Radiation Safety Specialist. The DRMP should be kept informed.

If the corrective action(s) are not satisfactory or the information is incomplete,
then a follow-up letter should be sent to the licensee requesting additional
information by a specified date. The Program Assistant should enter the specified
due date into the RAM database.
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3.5 Receipt of Acceptable Information and Close-out of Inspection Tracking

Once the corrective actions are received, the receipt date should be logged into the
RAM database. Each Radiation Safety Specialist shall be responsible for checking
the pending inspection completions report to determine the current status of
received correspondence.

If the corrective action(s) are satisfactory, then a 'Close Out' letter should be sent
to the licensee stating that the action(s) will be evaluated on the next inspection.
This should be done within 15 days. Once this final reply acknowledgement letter
is sent and the date logged in the RAM database by the Program Assistant, the
tracking is closed out for the licensee.

The Program Assistant should file the inspection checklist/report and Inspection
History Form in the VA license file.

4.0 RECORDS

4.1 Hardcopy

4.1.1 VA 591 form or Notice of Violation-filed in VA inspection file
4.1.2 Licensee Corrective Actions/Reply, if applicable-filed in VA license file
4.1.3 RMP letter accepting Corrective Actions/Reply-filed in VA license file
4.1.4 "Inspection History"- filed in VA license file
4.1.5 Inspection Checklist/Report - filed in VA license file

4.2 Computer Based

4.2.1 RAM Database - Inspections Due in the Next 6 Months-By Priority
4.2.2 RAM Database - Pending Inspection Completions Report
4.2.3 Inspection Report - K:\EPI\RH\RADMAT-NRC\
4.2.4 RAM Database - Inspection History Report

5.0 ATTACHMENTS TO RMPP SECTION 4.02

None
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Virginia Department of Health

Radioactive Materials Program

RADIATION SAFETY SPECIALIST
QUALIFICATIONS JOURNAL

Applicability:

This Qualifications Journal implements Radioactive Materials Program Procedure Section
5, "Qualifications and Training" documents the qualifications and training of Radioactive
Materials Program (RMP) Radiation Safety Specialists performing inspections at
materials licensed facilities and processing licensing actions for radioactive materials
licensees. The Qualifications Journal provides traceable documentation that minimum
requirements are met for each RMP Radiation Safety Specialist.

The Qualifications Journal consists of a series of qualification guides and signature
blocks. Each signature block is used to document task completion as indicated by the
appropriate signature. The corresponding qualification guide establishes the minimum
knowledge levels or areas of study that must be completed for each signature block. The
trainee should complete the self-study section of the qualifications before starting on the
other sections.

NAME TITLE

Qualification Journal (Enter Date) I ATTACHMENT 5-1



SELF STUDY

VDH ORIENTATION

A. RMP Orientation
1. New Employee Processing

2. Facility Tour and Introductions

B. VDH Orientation
1. Review of VDH and RMP

organization

Trainee

Director, RMP

Trainee

Director, RMP

Date

Date

Date

Date
2. Discussion of VDH and RMP

organization

12 VAC 5-48 1, 'Virginia Radiation Protection Regulations'

A. Familiarization with 12 VAC 5-481
Trainee Date

B. Discussion of contents of 12 VAC 5-481
Director, RMP Date

RMP POLICIES AND PROCEDURES

A. Familiarization with RMP Policies
and Procedures Trainee Date

B. Discussion of contents of RMP
Policies and Procedures Director, RMP Date
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QUALIFICATION JOURNAL

REGULATORY GUIDANCE

A. Selected NRC-and VA Regulatory Guides
1. Review of Selected NRC and VA

Regulatory Guides (VAREGs) Trainee Date

2. Discussion of Selected NRC and VA _

Regulatory Guides Director, RMP Date

B. Selected NRC Bulletins and Information Notices
1. Review of Selected NRC Bulletins

and Information Notices Trainee Date

2. Discussion of Selected NRC
Bulletins and Information Notices Director, RMP Date

C. NUREG-1556, "Consolidated Guidance About Materials Licenses"
1. Review of NUREG- 1556

Trainee

Director, RMP

Date

Date
2. Discuss Review of NUREG-1556
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QUALIFICATION JOURNAL

FORMAL TRAINING

Copies of Formal Training Certifications should be appended to the back of this document.

CORE TRAINING

A. Health Physics Technology Course (H-201)
Dates Attended Director, RMP

B. Inspection Procedures Course (G-108)
Dates Attended Director, RMP

C. Diagnostic and Therapeutic Nuclear Medicine Course (H-304)
Dates Attended Director, RMP

D. Licensing Practices and Procedures Course (G- 109)
Dates Attended Director, RMP

E. Teletherapy and Brachytherapy Course (H-313)
Dates Attended Director, RMP

F. Safety Aspects of Industrial Radiography (H-305)
Dates Attended Director, RMP

G. Transportation of Radioactive Materials (H-308)
Dates Attended Director, RMP
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QUALIFICATION JOURNAL

SPECIALIZED TRAINING

H. Irradiator Technology Course (H-315)
Dates Attended Director, RMP

I. Safety Aspects of Well Logging (H-314)
Dates Attended Director, RMP

J. Radiological Surveys in Support of Decommissioning (H-120)
Dates Attended Director, RMP

K. Inspecting for Performance - Materials (G-304)
Dates Attended Director, RMP

L. Root Cause/Incident Investigation Training (G-205)
Dates Attended Director, RMP

M. Management of Allegations Training
Dates Attended Director, RMP

ENHANCEMENT TRAINING

N. Internal Dosimetry and Whole Body Counting (H-312)
Dates Attended Director, RMP

0. Environmental Monitoring for Radioactivity (H-I11)
Dates Attended Director, RMP

P. Air Sampling for Radioactive Material (H-i 19)
Dates Attended Director, RMP

Q. Respiratory Protection (H-311)
Dates Attended Director, RMP

R. Multi-Agency Radiation Survey and Sites Investigation Manual (MARSSIM)

Dates Attended Director, RMP

Note: Attach Copies of Training Certification to the back of this document.
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QUALIFICATION JOURNAL

ON-THE-JOB TRAINING

CORE TRAINING - INSPECTION

A. Program 3610 - Academic Type A-Broad

1) Trainee observes an Inspector preparing for and conducting an inspection of
a Program 3610 licensee.

Licensee Dates

Inspector

2) Under the supervision of an Inspector, Trainee prepares for, conducts and
records findings of selected portions of two different Program 3610
licensees.

a) Licensee Date

Inspector

b) Licensee Date

Inspector

3) Under the observation of the DRMP, the Trainee prepares for and conducts
an inspection, including recording of inspection findings and preparing
enforcement correspondence for a Program 3610 licensee.

Licensee Date

Director, RMP
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QUALIFICATION JOURNAL

B. Program 2110 - Medical Institution-Broad

1) Trainee observes an Inspector preparing for and conducting an inspection of
a Program 2110 licensee.

Licensee Dates

Inspector

2) Under the supervision of an Inspector, Trainee prepares for, conducts and
records findings of selected portions of two different Program 2110
licensees.

a) Licensee Date

Inspector

b) Licensee Date

Inspector

3) Under the observation of the DRMP, the Trainee prepares for and conducts
an inspection, including recording of inspection findings and preparing
enforcement correspondence for a Program 2110 licensee.

Licensee Date

Director, RMP
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QUALIFICATION JOURNAL

C. Program 2230/2300 - HDRA or Teletherapy

1) Trainee observes an Inspector preparing for and conducting. an inspection of
a Program 2230 or 2300 licensee.

Licensee Dates

Inspector

2) Under the supervision of an Inspector, Trainee prepares for, conducts and
records findings of selected portions of two different Program 2230 or 2300
licensees.

a) Licensee Date

Inspector

b) Licensee Date

Inspector

3) Under the observation of the DRMP, the Trainee prepares for and conducts
an inspection, including recording of inspection findings and preparing
enforcement correspondence for a Program 2230 or 2300 licensee.

Licensee Date

Director, RMP
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QUALIFICATION JOURNAL

D. Program 2500 - Nuclear Pharmacy

1) Trainee observes an Inspector preparing for and conducting an inspection of
a Program 2500 licensee.

Licensee Dates

Inspector

2) Under the supervision of an Inspector, Trainee prepares for, conducts and
records findings of selected portions of two different Program 2500
licensees.

a) Licensee Date

Inspector

b) Licensee Date

Inspector

3) Under the observation of the DRMP, the Trainee prepares for and conducts
an inspection, including recording of inspection findings and preparing
enforcement correspondence for a Program 2500 licensee.

Licensee Date

Director, RMP
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QUALIFICATION JOURNAL

E. Program 3521 - Irradiators

1) Trainee observes an Inspector preparing for and conducting an inspection of
a Program 3521 licensee.

Licensee Dates

Inspector

2) Under the supervision of an Inspector, Trainee prepares for, conducts and
records findings of selected portions of two different Program 3521
licensees.

a) Licensee_ Date

Inspector

b) Licensee Date

Inspector

3) Under the observation of the DRMP, the Trainee prepares for and conducts
an inspection, including recording of inspection findings and preparing
enforcement correspondence for a Program 3521 licensee.

Licensee Date

Director, RMP
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QUALIFICATION JOURNAL

F. Program 3310/3320 - Industrial Radiography

1) Trainee observes an Inspector preparing for and conducting an inspection of
a Program 3310 or 3320 licensee.

Licensee Dates

Inspector

2) Under the supervision of an Inspector, Trainee prepares for, conducts and
records findings of selected portions of two different Program 3310 or 3320
licensees.

a) Licensee Date

Inspector

b) Licensee Date

Inspector

3) Under the observation of the DRMP, the Trainee prepares for and conducts
an inspection, including recording of inspection findings and preparing
enforcement correspondence for a Program 3310 or 3320 licensee.

Licensee Date

Director, RMP
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QUALIFICATION JOURNAL

CORE TRAINING - LICENSE REVIEWER

A. Program 3610 - Academic Type A-Broad

1) Trainee is assigned directed review of selected licensing case work and
observes a License Reviewer process a Program 3610 application for
license or a license renewal in entirety.

Under supervision of a License Reviewer, the Trainee shall be assigned
processing of three to five selected Program 3610 amendments.

License Amenmnent Type Date License Reviewer

2) Under the supervision of License Reviewers, Trainee processes two
Program 3610 applications for license or applications for a license rene wal
in entirety and recommends the license for signature.

a) License

b) License

License Reviewer

License Reviewer

3) The Trainee shall process a Program 3610 application for license or license
renewal in entirety, including preparing the license, tying down all license
conditions and recommending the license to the DRMP for signature.

License Date

Director, RMP
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QUALIFICATION JOURNAL

B. Program 2110 - Medical Institution-Broad

1) Trainee is assigned directed review of selected licensing case-work and
observes a License Reviewer process a Program 2110 application for
license or a license renewal in entirety.

Under supervision of a License Reviewer, the Trainee shall be
assigned processing of three to five selected Program 2110 amendments.

License Amendment Type Date License Reviewer

2) Under the supervision of License Reviewers, Trainee processes two
Program 2110 applications for license or applications for a license renewal
in entirety and recommends the license for signature.

a) License License Reviewer

License Reviewerb) License

3) The Trainee shall process a Program 2110 application for license or license
renewal in entirety, including preparing the license, tying down all license
conditions and recommending the license to the DRMP for signature.

License Date

Director, RMP
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QUALIFICATION JOURNAL

C. Program 2230/2300 - HDRA or Teletherapy

1) Trainee is assigned directed review of selected licensing case-work and
observes a License Reviewer process a Program 2230 or 2300 application
for license or a license renewal in entirety.

Under supervision of a License Reviewer, the Trainee shall be assigned
processing of three to five selected Program 2230 or 2300 amendments.

License Amendment Type Date License Reviewer

2) Under the supervision of License Reviewer, Trainee processes two Program
2230 or 2300 applications for license or applications for a license renewal
in entirety and recommends the license for signature.

a) License

b) License

License Reviewer

License Reviewer

3) The Trainee shall process a Program 2230 or 2300 application for license or
license renewal in entirety, including preparing the license, tying down all
license conditions and recommending the license to the DRMP for
signature.

License Date

Director, RMP
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QUALIFICATION JOURNAL

D. Program 2500 - Nuclear Pharmacy

1) Trainee is assigned directed review of selected licensing case-work and
observes a License Reviewer process a Program 2500 application for
license or a license renewal in entirety.

Under supervision of a License Reviewer, the Trainee shall be
assigned processing of three to five selected Program 2500 amendments.

License Amendment Type Date License Reviewer

2) Under the supervision of License Reviewers, Trainee processes two
Program 2500 applications for license or applications for a license renewal
in entirety and recommends the license for signature.

a) License License Reviewer

License Reviewerb) License

3) The Trainee shall process a Program 2500 application for license or license
renewal in entirety, including preparing the license, tying down all license
conditions and recommending the license to the DRMP for signature.

License Date

Director, RMP
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QUALIFICATION JOURNAL

E. Program 3521 - Irradiators

1) Trainee is assigned directed review of selected licensing case work and
observes a License Reviewer process a Program 3521 application for
license or a license renewal in entirety.

Under supervision of a License Reviewer, the Trainee shall be assigned
processing of three to five selected Programs 3521 amendments.

License Amendment Type Date License Reviewer

2) Under the supervision of License Reviewers, Trainee processes two
Program 3521 applications for license or applications for a license renewal
in entirety and recommends the license for signature.

a) License

b) License

License Reviewer

License Reviewer

3) The Trainee shall process a Program 3521 application for license or license
renewal in entirety, including preparing the license, tying down all license
conditions and recommending the license to the DRMP for signature.

License Date

Director, RMP
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QUALIFICATION JOURNAL

F. Program 3310/3320 - Industrial Radiography

1) Trainee is assigned directed review of selected licensing case work and
observes a License Reviewer process a Program 3310 or 3320 application
for license or a license renewal in entirety.

Under supervision of a License Reviewer, the Trainee shall be assigned
processing of three to five selected Program 33 10 or 3320 amendments.

License Amendment Type Date License Reviewer

2) Under the supervision of License Reviewers, Trainee processes two
Program 3310 or 3320 applications for license or applications for a license
renewal in entirety and recommends the license for signature.

a) License License Reviewer

License Reviewerb) License

3) The Trainee shall process a Program 3310 or 3320 application for license or
license renewal in entirety, including preparing the license, tying down all
license conditions and recommending the license to the DRMP for
signature.

License Date

Director, RMP
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QUALIFICATION JOURNAL

Qualification

Training Completed Date OJT Completed Date Qualified-Program Date

Inspections

HP Technology (H-201)

Inspect Procedure (G- 108) __

Trans of Rad Mat(H-308)

Academic Type A
Broad

Inspection- 3610

HP Technology (H-201) Medical Institution
Broad

Inspect Procedure (G- 108) __

Diag&Ther Nuc Med
(H-304) Inspection - 2110

HP Technology (H-201) HDRA/Teletherapy __

Inspect Procedure (G- 108) __

Diag&Ther Nuc Med
(H-304)

Tele & Brachy (H-315) Inspection -2230
& 2300

HP Technology (H-201) Nuclear Pharmacy
Inspect Procedure (G- 108) __

Diag&Ther Nuc Med
(H-304) Inspection - 2500
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QUALIFICATION JOURNAL

HP Technology (H-201) Irradiator
Inspect Procedur (G- 108)
Trans of Rad Mat(H-308)
Irradiator Tech (H-315) Inspection- 3521

HP Technology (H-201) Industrial Radiography __

Inspect Procedure (G- 108) __

Trans of Rad Mat(H-308)
Safe Indust Rad (H-305) Inspection - 3310

Licensing

HP Technology (H-201) Academic Type A
Lic Prac & Proc (G-109) Broad
Trans of Rad Mat(H-308) Licensing - 3610

HP Technology (H-20 1) Medical Institution
Lic Prac & Proc (G- 109) Broad
Diag&Ther Nuc Med

(H-304) Licensing - 2110
Trans of Rad Mat(H-308)

HP Technology (H-201) HDRA/Teletherapy __

Lic Prac & Proc (G-109)
Diag&Ther Nuc Med

(H-304) Licensing - 2230
Tele & Brachy (H-315) .__& 2300
Trans of Rad Mat (H308)

HP Technology (H-201) Nuclear Pharmacy
Lic Prac & Proc (G- 109)
Diag&Ther Nuc Med

(H-304) Licensing - 2500
Trans of Rad Mat (H308)
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QUALIFICATION JOURNAL

HP Technology (H-201) Indust Radiography __

Lic Prac & Proc (G-109)
Trans of Rad Mat(H-308
Safe Indust Rad (H-305) Licensing - 3310

HP Technology (H-201) Irradiator
Lic Prac & Proc (G- 109)
Trans of Rad Mat(H-308)
Irradiator Tech (H-315) Licensing- 3521

HP Technology (H-201) Decommissioning
Funda of Inspect(G- 101) Facilities

or
Inspect Procedur (G- 108)
Trans of Rad Mat(H-308)
Rad Survey Support
Decommissioning (H-120) Inspection- 3900

HP Technology (H-201) Decommissioning
Lic Prac & Proc (G- 109) Facilities
Trans of Rad Mat(H-308)
Rad Survey Support
Decommissioning (H- 120) __ Licensing - 3900

Specialized Training

InspectPerformMat(G-304) Inspection - All

RootCaus/Incidlnv(G-205) __ Inspection - All

Manage Allegations Inspection - All
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QUALIFICATION JOURNAL

Enhancement Training

Internal Dosimetry & Whole
Body Counting (H-312)

Environmental Monitoring
for Radioactivity (H-I11)

Air Sampling for
Radioactive Mat (H- 119)

Respiratory Protection(H-311) __

Multi-Agency Radiation Survey and Site Investigation Manual (H- 121)

Continuing Education and Training

NRC Accompaniments

NRRPT Prep Training

Radiological Emergency Response Operations (RERO)

Member of IMPEP Team

Other Health Physics Courses

___ (see attached)
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Qualifications and Training

1.0 PURPOSE

1.1 Applicability

This procedure defines the minimum essential elements of training required for
each Radiation Safety Specialist position and additional training required for the
performance of specialized activities. The procedure also details the training
required to maintain a qualified technical staff.

The procedure describes the Qualifications Journal maintained by/for Radiation
Safety Specialist.

1.2 References

1.2.1 NRC Manual Chapter 1246, Appendix A, Section I, "Training
Requirements for Materials License Reviewer" and Section II, "Training
Requirements for Materials Radiation Specialist Inspector".

1.2.2 NRC Manual Chapter 1246, Appendix B, Section I "Materials License
Reviewer -.NRC Reviewer Qualification Journal" and Section II,
"Materials Radiation Specialist Inspector - NRC Inspector Qualification
Journal".

1.2.3 NRC Transmittal of State Agreements Program Information (SP-97-038),
"NRC/OAS Training Working Group Final Report", Recommendations
for Agreement State Training Programs

1.2.4 12 VAC 5-481, 'Virginia Radiation Protection Regulations'

1.2.5 NRC Handbook 8.8, "Management of Allegations"
Handbook 8.8 contains detailed guidelines and procedures for the
management and processing of allegations.

1.2.6 NRC Inspection Manual-NMSS, Inspection Procedure 87103, "Inspection
of Material Licensees Involved in an Incident or Bankruptcy Filing".

1.3 Hardcopy Files

1.3.1 Radiation Safety Specialist Qualifications Journals.
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1.4 Definitions

1.4.1 Advanced training means training beyond the core training and is used to
enhance inspector or license reviewer expertise. Not required for all
Radiation Safety Specialists, it's encouraged as a way to increase the
capabilities of the individual and the program.

1.4.2 Core training means minimum classroom and on-the-job training required
for an inspector or license reviewer.

1.4.3 Continuing education means education designed to update and maintain
level of proficiency. Methods used may include training courses,
professional meetings, policy and guidance documents, access to
professional journals or newsletters, etc.

1.4.4 Inspector means a Radiation Safety Specialist qualified to plan, perform
and document an inspection of a specific category of license and where
appropriate, to prepare enforcement documents and review the response to
such a document for adequacy.

1.4.5 Lead Inspector means a Radiation Safety Specialist qualified to plan,
supervise, and document an inspection by a team of inspectors. An
inspector shall not act as a lead inspector in any category of license that
they are not qualified, unless being evaluated or supervised by a qualified
inspector. A lead inspector is responsible for review of a licensee's reply to
a Notice of Violation (NOV).

1.4.6 License Reviewer means a Radiation Safety Specialist qualified to review,
process and document a specific category of licensing action. A license
reviewer shall not perform a second review for any category of license for
which they are not qualified.

1.4.7 Program Orientation means instructions provided to a new employee
regarding State, VDH, and agency policies, statutes, rules and procedures.

1.4.8 Specialized Training means additional training necessary for each category
of radioactive material use,. such as medical, industrial radiography, well
logging, large irradiators, etc. Specialized training in processing
allegations, medical events, over exposures and incidents is also necessary.

1.4.9 Supervision means the DRMP will review and approve the inspection
plan, discuss the apparent findings with the inspector, determine if an
adequate inspection was performed, and identify any additional training
needs of the inspector.
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1.4.10 Trainee means a Radiation Safety Specialist assigned to the Radioactive
Materials Program (RMP), working on qualification in an inspection or
license action program.

2.0 RESPONSIBILITIES

2.1 Program Assistant

The Program Assistant is responsible for assisting in the orientation of new
employees in the Radioactive Materials Program and for providing copies of 12
VAC 5-481 'Virginia Radiation Protection Regulations' and RMP Procedures.

The Program Assistant shall maintain training records and Qualifications
Journals.

2.2 Radiation Safety Specialists

The Radiation Safety Specialists qualified in core program categories are
responsible for assisting trainees in becoming qualified, as assigned.

The Radiation Safety Specialists are responsible for participating in a continuing
education program and for participating in specialized training and qualification
programs, as assigned.

2.3 Director, Radioactive Materials Program (DRMP)

The DRMP is responsible for managing the training and qualification program
and for assuring that a qualified staff is available to adequately perform the RMP
licensing, inspections, and enforcement activities.

2.4 Director, Division of Radiological Health

The Director, Division of Radiological Health is responsible for auditing the RMP
training and qualification program.

3.0 PROCEDURE

Virginia Department of Health (VDH) and Radioactive Materials Program Orientation
shall be performed by the RMP Program Assistant, Radiation Safety Specialists, Director
Radioactive Material Program, and staff of the Department of Human Resources
Management.
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3.1 Required Initial Training

The self study, core training, and on-the-job training described below is required for all
Radiation Safety Specialists assigned to the Radioactive Materials Program (RMP) to
perform inspections of material licensee's facilities and to process radioactive material
licensing actions. Credit for training may be granted by the DRMP for applicable
education, training, and/or experience received prior to joining the RMP.

3.1.1 Self Study

The trainee is responsible for completing the following activities and for
having completion signed off in their Technical Qualifications Journal by
the DRMP or assignee, as soon as possible. The new employee should be
encouraged to ask questions of and assistance from other Radiation Safety
Specialists with more experience in the RMP.

1) Review of 12 VAC 5-481, 'Virginia Radiation Protection
Regulations', particularly the Parts pertaining to use of radioactive
materials

2) Review of RMP Procedures
3) Review of VAREGs and appropriate NRC Regulatory Guides.
4) Review of NUREG-1556, "Consolidated Guidance About

Materials Licenses".
5) Review of current and historical (as needed) RMP Reading File
6) Review of appropriate NRC Information Notices.
7) Review of appropriate RMP Information Notices.

3.1.2 Core Training

The following courses are minimum formal classroom training
requirements. Attendance at these courses will be scheduled, as openings
become available through the NRC or equivalent training courses.

1) Health Physics Technology Course (H-201)
2) Inspection Procedures Course (G- 108)
3) Diagnostic and Therapeutic Nuclear Medicine Course (H-304)
4) Licensing Practices and Procedures Course (G-109)
5) Teletherapy and Brachytherapy Course (H-313)
6) Safety Aspects of Industrial Radiography (H-305)
7) Transportation of Radioactive Materials (H-308)

The DRMP may grant an exception to courses number 1), 3), 5), 6) or 7)
based on previous education and/or training.
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3.1.3 On-the-Job Training (OJT)

The following activities, Inspection (I) and Licensing (L), shall be
conducted in concert with an inspector(s) or license reviewer(s) at a
specific category licensee(s) facility or on a specific category license
action. Items (I) and (L) shall be completed for each of the principal
categories of licensees and license actions. The individual actions shall be
conducted at different licensees or on different license actions.

The trainee shall inspect or process license actions as follows:

Type (I) Inspection of above Category Licensees

a) Trainee observes the inspector preparing for and conducting an
inspection. During the inspection the trainee may be assigned
minor duties that don't interfere with the observation of the
inspection.

b) Under the supervision of the inspector the trainee prepares for,
conducts, and records findings for assigned parts of the inspection.
This step should be conducted twice with different inspectors at
different licensees.

c) Under the observation of the DRMP or assignee, the trainee
prepares for and conducts an inspection, including recording
inspection findings and preparing enforcement correspondence.
If problems are observed this activity may be repeated.
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Type (L) Processing of above Category License Actions

a) The trainee is provided copies of Standard License Conditions,
Standard Form Letters, Standard Deficiency Paragraphs, Reviewer
Checklists, and Standard License Formats and assigned directed
review of selected licensing case work.

Trainee observes the reviewer processing an application for a
license or a license renewal in entirety.

Trainee shall be assigned processing of selected license
amendments under the supervision of a reviewer.

b) Under the supervision of a reviewer, the trainee processes a
license application or a license renewal in entirety, including
preparing the license, tying-down all license conditions and
recommending the license for signature, to the license reviewer.
This step should be conducted twice with different reviewers and
licensing actions.

c) Under the observation of the DRMP or assignee, the trainee
processes an application for license or an application for license
renewal in entirety, including preparing the license, tying down all
license conditions and recommending the license to the DRMP or
assignee, for signature. If problems are identified this step may be
repeated.

3.2 Qualified Inspector and/or License Reviewer - - Core Program

The trainee becomes qualified as an inspector or license reviewer in one of
the various Core Program Categories by completion of the requirements in
sub-section 3.1.1, 3.1.2 and 3.1.3. Assuming that all of the sub-section
3.1.1 items have been completed and signed-off in the trainee's
Qualifications Journal, a trainee becomes qualified as an inspector or
license reviewer as follows:

Training Completed OJT Completed Qualified Program

HP Technology - (H-201) Academic Type A- Inspection - 3610 programs
Inspection. Procedures - (G-108) Broad
Transportation of Rad. Mat. -(H-308)

RMPP Section 5 (Enter Date) 8



Training Completed OJT Completed Qualified Program

HP Technology - (H-201) Medical Institution- Inspection - 2110 programs
Inspection. Procedures - (G- 108) Broad
Diag. & Ther. Nuclear Medicine - (H-304)

HP Technology - (H-201) HDRA/Teletherapy Inspection - 2230/2300
Inspection. Procedures - (G-108) programs
Diag. & Thera. Nuclear Medicine - (H-304)
Teletherapy & Brachytherapy - (H-315)

HP Technology - (H-201) Nuclear Pharmacies Inspection - 2500 programs
Inspection. Procedures - (G- 108)
Diag. & Thera. Nuclear Medicine - (H-304)

HP Technology - (H-201) Industrial Radiography Inspection - 3310 programs
Inspection. Procedures - (G- 108)
Safety Aspects of Industrial Radiography (H-305)
Transportation of Radioactive Materials (H-308)

HP Technology - (H-201) Academic Type A- Licensing - 3610 program
Licensing Practice & Procedures-(H-305) Broad
Transportation of Rad. Mat. (H308)

HP Technology - (H-201) Medical Institution- Licensing - 2110 programs
Licensing & Procedures (H-305) Broad
Diag. & Thera. Nuclear Medicine - (H-304)
Transportation of Rad. Mat. (H308)

HP Technology - (H-201 HDRA/Teletherapy Licensing - 2230/2300
Licensing & Procedures (H-305) programs
Diag. & Thera. Nuclear Medicine - (H-304)
Teletherapy & Brachytherapy - (H-315)
Transportation of Rad. Mat. (H308)

HP Technology - (H-201) Nuclear Pharmacies Licensing - 2500 programs
Licensing & Procedures (H-305)
Diag. & Thera. Nuclear Medicine - (H-304)
Transportation of Rad. Mat. (H308)

HP Technology - (H-201) Industrial Radiography Licensing - 3310 programs
Licensing & Procedures H-305)
Safety Aspects of Industrial Radiography (H-305)
Transportation of Radioactive Materials (H-308)
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3.3 Specialized Training

Following completion of the Type I and/or Type L - 01100 Training and
OJT requirements, the inspector and/or reviewer may become qualified in
the following programs on completion of additional training, as follows:

Training Completed

Irradiator Technology Course (H-315)

Qualified Program

Inspection & Licensing
3521 programs

Safety Aspects of Well Logging (H-314) Inspection & Licensing
3110 programs

Radiological Surveys in Support of Inspection & Licensing
Decommissioning (H-120) 3900 programs

Inspecting for Performance - Materials (G-304) Inspection - all programs
Root Cause/Incident Investigation Training (G-205)
Management of Allegations Training

In order to enhance the knowledge of the inspectors and reviewers and to
improve the program, selected personnel shall complete the following
training:

Internal Dosimetry & Whole Body Counting (H-312)
Environmental Monitoring for Radioactivity (H-111)
Air Sampling for Radioactive Material (H-I 19)
Respiratory Protection (H-311)

3.4 Continuing Education and Training

Opportunities for enhancement of professional abilities such as
accompaniment on NRC inspections, member of an IMPEP team,
attending preparation class for NRRPT exam, Radiological Emergency
Response Operations (RERO) or Health Physics courses shall be
considered on an individual basis.

RMPP Section 5 (Enter Date) 10
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EXECUTIVE SUMMARY

Virginia Regulatory Guide (VAREGS) are issued to describe and make available to the public acceptable

methods of implementing specific parts of 12 VAC 5-481 'Virginia Radiation Protection Regulations' to

delineate techniques used by the staff in evaluating past specific problems or postulated accidents, and to

provide guidance to applicants, licensees, or registrants. VAREGS are not substitutes for 12 VAC 5-481

'Virginia Radiation Protection Regulations', therefore compliance with them is not required. Methods and

solutions different from those set forth in this guide will be acceptable if they provide a basis for the Virginia

Department of Health (VDH), Radioactive Materials Program, to determine if a radiation protection program

meets the current rule and protects health and safety.

Comments and suggestions for improvements in this VAREG are encouraged at all times and it will be revised,

as appropriate, to accommodate comments and to reflect new information or experience. Comments should be

sent to Virginia Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730,

Richmond, VA 23219.

Requests for single copies of this guide (which may be reproduced) can be made in writing to: Virginia

Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730, Richmond, VA 23219.

This guide is also available on our website: http://www.vdh.vircinia.gov/rad/RHP-Index.asp.

This Virginia Regulatory Guide "Guidance for Portable Gauge or XRF Devices" has been developed to

streamline the application process for a Portable Gauge or XRF License. A copy of the VDH form,

"Application for Radioactive Material License Authorizing the use of Sealed Sources in Portable Gauges or

XRF Devices", is located in Appendix A of this guide.

Appendix B through L provides examples, models and additional information that can be used when

completing the application.

It typically takes 60-90 days for a license to be processed and issued if the application is complete. When

submitting the application be sure to include the appropriate application fee listed in 12 VAC 5-490.



In summary, the applicant will need to do the following to submit an application for a Portable Gauge Device or

XRF license.

* Use this regulatory guide to prepare the VDH form 'Application for Radioactive Material License

Authorizing the use of Sealed Sources in Portable Gauges or XRF Devices' (Appendix A).

* Complete the VDH form, 'Application for Radioactive Material License Authorizing the use of Sealed

Sources in Portable Gauges or XRF Devices' (Appendix A). See 'Contents of Application' of the guide for

additional information.

* Include any additional attachments.

All supplemental pages should be on a 8 '2" x 11" paper.

Please identify all attachments with the applicant's name and license number (if a renewal).

* Avoid submitting proprietary information unless it is absolutely necessary.

* Submit an original signed application along with attachments (if any).

* Submit the application fee (for new licensees only).

" Retain one copy of the licensee application and attachments (if any) for your future reference. You will need

this information because the license will require that radioactive material be possessed and used in

accordance with statements, representation, and procedures provided in the application and supporting

documentation.

If you have any questions about the application process please contact this office at (804) 864-8150.
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ABBREVIATIONS

ALARA As low as reasonably achievable
ALI annual limit on intake
Bkg background
Bq Becquerel
CFR Code of Federal Regulations
Ci Curie
cc centimeter cubed
cm2  centimeters squared
cpm counts per minute
DOE United States Department of Energy
DOT United States Department of Transportation
dpm disintregrations per minute
GM Geiger-Mueller
GPO Government Printing Office
IN Information Notice
mCi millicurie
mR milliroentgen
mrem millirem
mSv millisievert
NIST National Institute of Standards and Technology
NRC United States Nuclear Regulatory Commission
NVLAP National Voluntary Laboratory Accreditation Program
OSL Optical Stimulated Luminescent Dosimeters
RG Regulatory Guide
RQ Reportable Quantities
RSO Radiation Safety Officer
SI International System of Units (abbreviated SI from the French Le Syst~me Internationale d'Unites)
SS&D Sealed Source and Devices Bulletin Board System (BBS)
SSD Sealed Source and Device
SSDR Sealed Source and Device Registration
Sv Sievert
TEDE Total effective dose equivalent
TI Transportation Index
VDH Virginia Department of Health
XRF X-ray Fluorescence Analyzer
[tCi microcurie
% percent

6



PURPOSE OF GUIDE

This document provides guidance to an applicant in preparing a license application for a portable gauge or XRF

license. It also provides guidance on VDH's criteria for evaluating a portable gauge or XRF license application.

It is not intended to address the research and development of gauging devices or the commercial aspects of

manufacturing, distribution, and service of such devices. Within this document, the phrases, "portable gauge,"
"gauging devices," or "XRF" and the term "gauge" may be used interchangeably.

This guide addresses the variety of radiation safety issues associated with portable gauges and XRFs of many

designs. Portable gauges are of many different designs based, in part, on their intended use (e.g., to measure

moisture, density, thickness of asphalt, liquid level). Because of differences in design, manufacturers provide

appropriate instructions and recommendations for proper operation and maintenance. In addition, with gauges

and XRFs of varying designs, the sealed sources may be oriented in different locations within the devices,

resulting in different radiation safety problems.

This guide describes the information needed to complete VDH form, "Application for Radioactive Material

License Authorizing the Use of Sealed Sources in Portable Gauges or XRF Devices," (Appendix A).

The format for each item number in this guide is as follows:

0 Rule - references the requirements of 12 VAC 5-481 'Virginia Radiation Protection Regulations'

applicable to the item;

* Criteria - outlines the criteria used to judge the adequacy of the applicant's response;

0 Discussion - provides additional information on the topic sufficient to meet the needs of most readers;

and

* Response from Applicant - shows the appropriate item on the application and provides: response(s),

offers the option of an alternative response, or indicates that no response is needed on that topic.
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The information submitted in the application must be sufficient to demonstrate that proposed equipment,

facilities, personnel, and procedures are adequate to protect the health and safety of the citizens of the

Commonwealth of Virginia according to the agency guidelines. Submission of incomplete or inadequate

information will result in delays in the approval process for the license. Additional information will be

requested when necessary to ensure that an adequate radiation safety program has been established. Such

requests for additional information will delay completion of the application's review and may be avoided by a

thorough study of the regulations and these instructions prior to submitting the application.

12 VAC 5-481 'Virginia Radiation Protection Regulations' requires the applicant and/or licensee to develop,

document, and implement procedures that will ensure compliance with the rule. The appendices describe

radiation protection procedures. Each applicant should read the rule and procedures carefully and then decide if

the procedure addresses specific radiation protection program needs at the applicant's facility. Applicants may

adopt a procedure included in this VAREG or they may develop their own procedures to comply with the

applicable rule.

In this guide, "dose" or "radiation dose" means absorbed dose, dose equivalent,. effective dose equivalent,

committed dose equivalent, committed effective dose equivalent, or total effective dose equivalent (TEDE).

These terms are defined in the 12 VAC 5-481-10. Rem and Sievert (Sv), its SI equivalent (1 rem = 0.01 Sv),

are used to describe units of radiation exposure or dose. These units are used because 12 VAC 5-481 'Virginia

Radiation Protection Regulations', Part IV 'Standards for Protection Against Radiation', sets dose limits

in terms of rem, not rad or roentgen. A useful rule of thumb is an exposure of I roentgen is equivalent to an

absorbed dose of I rad and dose equivalent of 1 rem.

This VAREG provides the latest guidance and is modeled on the Nuclear Regulatory Commission's (NRC)

NUREG 1556, Volume 1. The VAREG shows the requirements in terms of the 12 VAC 5-481 and provides a

user-friendly format to assist with the preparation of a 'Application for Radioactive Material License

Authorizing the Use of Sealed Sources in Portable Gauges or XRF Devices' license application.
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LICENSES

Applicants should read this document, related guidance, and all applicable regulations carefully before

completing the VDH form 'Application for Radioactive Material License Authorizing the Use of Sealed

Sources in Portable Gauges or XRF Devices'. The agency expects licensees to provide requested information

on specific aspects of their proposed radiation protection program in attachments to the application. When

necessary, the agency may ask the applicant for additional information to gain reasonable assurance that an

adequate radiation protection program has been established.

After a license is issued, the licensee must conduct its program in accordance with the following:

* Statements, representations, and procedures contained in the application and in correspondence with the

agency;

* Terms and conditions of the license; and

* 12 VAC 5-481 'Virginia Radiation Protection Regulations'.
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THE 'AS LOW AS IS REASONABLY ACHIEVABLE (ALARA)'

CONCEPT

12 VAC 5-481-630 states that "each licensee shall develop, document, and implement a radiation protection

program commensurate with the scope and extent of licensed activities" and "the licensee shall use, to the

extent practical, procedures and engineering controls based upon sound radiation protection principles to

achieve occupational doses and doses to members of the public that are.. ALARA. - This section also requires

that licensees review the content of the radiation protection program and its implementation annually.

Information directly related to radiation protection standards in 12 VAC 5-481 'Virginia Radiation

Protection Regulations', Part IV 'Standards for Protection Against Radiation', is contained in:

* NRC's NUREG-1736, 'Consolidated Guidance: 10 CFR Part 20 - Standards for Protection Against

Radiation.'

Applicants should consider the ALARA philosophy detailed in these reports when developing plans to work

with licensed radioactive materials.
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WHO REGULATES FACILITIES IN THE COMMONWEALTH

OF VIRGINIA?

In the special situation of work at federally controlled sites in the Commonwealth of Virginia, it is necessary to

know-the jurisdictional status of the land to determine whether the Nuclear Regulatory Commission (NRC) or

VDH has regulatory authority. The NRC has regulatory authority over land determined to be under "exclusive

federal jurisdiction," while VDH has jurisdiction over non-exclusive federal jurisdiction land (see Table 1).

Applicants and licensees are responsible for finding out, in advance, the jurisdictional status of the specific

areas where they plan to conduct licensed operations. VDH recommends that applicants and licensees ask their

local contacts for the federal agency controlling the site (e.g., contract officer, base environmental health

officer, district office staff) to help determine the jurisdictional status of the land and to provide the information

in writing, so that licensees can comply with VDH or NRC regulatory requirements, as appropriate. The

following table lists examples of regulatory authority.

Table 1: Who Regulates the Activity?

Applicant and Proposed Location of Work Regulatory Agency

Federal agency regardless of location (except that Department of Energy

[DOE] and, under most circumstances, its prime contractors are exempt NRC

from licensing [10 CFR 30.12])

Non-federal entity in non-Agreement State, U.S. territory, or possession NRC

Non-federal entity in Virginia at non-federally controlled site VDH

Non-federal entity in Virginia at federally-controlled site not subject to VDH

exclusive federal jurisdiction

Non-federal entity in Virginia at federally-controlled site subject to NRC

exclusive federal jurisdiction
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A current list of Agreement States (States that have entered into agreements with the NRC that give them the

authority to license and inspect radioactive material used or possessed within their borders), including names,

addresses, and telephone numbers of responsible officials are maintained by the NRC Office of Federal and

State Materials and Environmental Management Programs and is available on their website: http://nrc-

stp.ornl.gov/.
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MANAGEMENT RESPONSIBILITY

VDH endorses the philosophy that effective radiation protection program management is vital to safe operations

that comply with VDH regulatory requirements.

"Management" refers to the chief executive officer or other individual having the authority to manage, direct, or
administer the licensee's activities or that person's delegate or delegates.

To ensure adequate management involvement, a management representative (i.e., chief executive officer or

delegate) must sign the submitted application acknowledging management's commitments to and responsibility

for all the following:

* Radiation protection, security and control of radioactive materials, and compliance with rule;

" Knowledge about the contents of the license application;

" Compliance with current VDH and United States Department of Transportation (DOT) regulations

and the licensee's operating and emergency procedures:

* Provision of adequate resources (including space, equipment, personnel, time and if needed,

contractors) to the radiation protection program to ensure that public and workers are protected from

radiation hazards;

* Appointment of a qualified individual who has agreed in writing to work as the RSO.
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APPLICABLE RULE

It is the applicant's or licensee's responsibility to obtain, read, and follow 12 VAC 5-481,'Virginia Radiation

Protection Regulations'.

The following Parts of 12 VAC 5-481 "Virginia Radiation Protection Regulations" contain requirements

applicable to a Portable Gauge Devices or XRFs licensees:

* Part I,

* Part Ill,

* Part IV,

* Part X,

" Part XIII,

"General Provisions"

"Licensing of Radioactive Materials"

"Standards for Protection from Radiation"

"Notices, Instructions and Reports to Workers; Inspections"

"Transportation of Radioactive Material"

Request for single copies of the above documents (which may be reproduced), can be made in writing to

Virginia Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730, Richmond,

VA 23219 or, for an electronic copy, go to our web site at: http://www.vdh.virginia.gov/rad/RHP-lndex.asp.
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HOW TO FILE

Applicants for a materials license should do the following:

* Be sure to use the most current guidance from VDH in preparing an application.

" Complete VDH form, 'Application for Radioactive Material License Authorizing the Use of Sealed

Sources in Portable Gauges or XRF Devices' (Appendix A).

" For each separate sheet, other than submitted with the application, identify and key it to the item number

on the application, or the topic to which it refers.

* Submit all documents on 8 V2 x 11 - inch paper.

* Avoid submitting proprietary information unless it is absolutely necessary.

* Submit an original, signed application.

* Retain one copy of the license application for your future reference.

Deviations from the suggested wording of responses as shown in this VAREG or submission of
alternative procedures will require a more detailed review.

Note: Personal employee information (i.e., home address, home telephone number, Social Security Number, date of birth,

and radiation dose information) should not be submitted unless specifically requested by the agency.
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WHERE TO FILE

Applicants wishing to possess or use radioactive material in the Commonwealth of Virginia are subject to the

requirements of 12 VAC 5-481, 'Virginia Radiation Protection Regulations' and must file a license

application with:

Virginia Department of Health

Radioactive Materials Program

109 Governor Street, Room 730

Richmond, VA 23219
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LICENSE FEES

The appropriate fee must accompany each application or license amendment request. Refer to 12 VAC 5-490 to

determine the amount of the fee. VDH will not issue the new license prior to fee receipt. Once technical

review has begun, no fees will be refunded. Application fees will be charged regardless of the VDH's

disposition of an application or the withdrawal of an application.

Licensees are also subject to annual fees; refer to 12 VAC 5-490.

Direct all questions about the VDH's fees or completion of Item 10 of VDH form, 'Application for Radioactive

Material License Authorizing the Use of Sealed Sources in Portable Gauges or XRF Devices' (Appendix A) to:

Virginia Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730, Richmond,

Virginia 23219 or (804) 864-8150.

17



CONTENTS OF AN APPLICATION

Item 1: Type of Application

On the application check the appropriate box and list the license number for a renewal.

Response from Applicant:

I APPLICATION TYPE.

Item I Type of Application (Check one box)

E] New License E] Renewal License Number
I

Item 2: Applicant's Name and Mailing Address

List the legal name of the applicant's corporation or other legal entity with direct control over use of the
radioactive material; a division or department within a legal entity may not be a licensee. An individual may be
designated as the applicant only if the individual is acting in a private capacity and the use of the radioactive
material is not connected with employment in a corporation or other legal entity. Provide the mailing address
where correspondence should be sent.

Note: The agency must be notified immediately in the event of change of ownership or control and bankruptcy
proceedings; see below for more details.

Response from Applicant:

Item 2 Applicant - Name and Mailing Address

Applicant - Telephone Number (Include area code)

Timely Notification of Change of Ownership or Control:

Rule: 12 VAC 5481-490 B

Criteria: Licensees must provide full information and obtain the agency's written consent prior to
transferring ownership or control of the license, or, as some licensees call it, "transferring the license."

18



Discussion: Changes in ownership may be the results of mergers, buyouts, or majority stock transfers. Although
it is not the agency's intent to interfere with the business decisions-of licensees, it is necessary for licensees to
obtain prior the agency's written consent. This is to ensure the following:

* Radioactive materials are possessed, used, or controlled only by persons who have valid VDH licenses;
* Materials are properly handled and secured;
* Persons using these materials are competent and committed to implementing appropriate radiological

controls;
* A clear chain of custody is established to identify who is responsible for final disposal of gauge or XRF;

and
" Public health and safety are not compromised by the use of such materials.

Appendix C identifies the information to be provided about changes of ownership or control.

Notification of Bankruptcy Proceedings

Rule: 12 VAC 5-481-490 E & F

Criteria: Immediately following filing of voluntary or involuntary petition for bankruptcy for or against a
licensee, the licensee must notify VDH in writing, identify the bankruptcy court in which the petition was field
and the date of filing.

Discussion: Even though a licensee may have filed for bankruptcy, the licensee remains responsible for
compliance with all regulatory requirements. VDH needs to know when licensees are in bankruptcy
proceedings in order to determine whether all licensed material is accounted for and adequately controlled and
whether there are any public health and safety concerns (e.g., contaminated facility). VDH shares the results of
its determinations with other entities involved (e.g., trustees) so that health and safety issues can be resolved
before bankruptcy actions are completed.

Item 3: Contact Person

Criteria: Identify the individual who can answer questions about the application and include his or her
telephone number. This is typically the proposed radiation safety officer, unless the applicant has named a
different person as the contact. The agency will contact this individual if there are questions about the
application.

Discussion: Notify the agency if the contact person or his or her telephone number changes so that the agnecy
can contact the applicant or licensee in the future with questions, concerns, or information. This notice is for
"information only" and does not require a license amendment or a fee.

Applicants should note that deviations from the suggested responses and submission of alternative procedures
may require custom review.
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Response from Applicant:

Item 3 Contact Person - Name

Contact Person - Telephone Number (Include area code)

Item 4: Address(es) Where Licensed Material Will Be Used or Possessed

Rule: 12 VAC 5-481-490 C

Criteria: Most applicants need to provide two types of information in response to Item 4:
* Description of storage, use, and dispatch locations
" Specification of whether they intend to use the portable gauge or XRF at temporary job sites

Discussion: Specify the street address, city, and state or other descriptive address (such as on Highway 10, 5
miles east of the intersection of Highway 10 and State Route 234, Anytown, VA, Zip) for each permanent
facility used as a location of storage or use, and each facility from which the applicant will dispatch gauge and
XRF users to job sites for more than one customer. If gauges or XRFs will NOT be stored at a dispatch site, so
indicate. The descriptive address should be sufficient to allow a VDH inspector to find the storage location. A
Post Office Box address is not acceptable.

Being granted a VDH license does not relieve a licensee from complying with other applicable
Federal, State, or local regulations (e.g., local zoning requirements for storage locations).

To conduct operations at temporary jobsites (i.e., locations where work is conducted for limited periods of time
and from which gauge or XRF users are NOT dispatched to jobsites for other customers), specify "temporary
job sites anywhere in Virginia where VDH maintains jurisdiction."

Note: As discussed later under "Financial Assurance and Record keeping for Decommissioning," licensees need to
maintain permanent records on where licensed material was used or stored while the license was in force. This is
important for making future determinations about the release of these locations for unrestricted use (e.g., before the
license is terminated). For portable gauge licensees, acceptable records are sketches or written descriptions of storage or
use locations specifically listed on the license. Licensees do not need to maintain this information for temporary job sites
or temporary storage locations where sources have never leaked.
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Response from Applicant:

LOCATION OF RADIOACTIVE MATERIAL
Item 4 List all address(es) where radioactive material(s) will be used or possessed. Attach additional pages if necessary.

Address (Do not use Post Office box) Telephone Number (Include area code)

El Used

E] Stored

El Used/Stored

El Used

Q Stored

El Used/Stored

El Used

E] Stored

El Used/Stored

Are portable gauge devices and/or portable XRFs used at temporary jobsites?: El Yes [I No

Are portable gauge devices stored at temporary jobsites?: [E Yes El No
If yes, check the following boxes:

El We will perform and maintain documentation ofradiation surveys to ensure that radiation levels are less than 2 mR in any one hour and
100 mR/yr at all temporary job site storage locations.

El We will store the device at the temporary job site in a locked room, trailer or other secure location to prevent unauthorized removal of the
device.

El We will minimize exposures for occupational and non-occupational workers when selecting storage location.

E] We will limit storage at a temporary job site to 180 days per calendar year.

Item 5: Radiation Safety Officer (RSO)

Rule: 12 VAC 5-481-30, 12 VAC 5-481-450 A 1

Criteria: RSOs must have adequate training and experience. The agency will accept successful completion of
one of the following as evidence of adequate training and experience:

* Portable gauge manufacturer's course for users or for RSOs
* Equivalent course that meets Appendix D criteria

Discussion: The person responsible for the radiation protection program is called the RSO. The RSO needs
independent authority to stop operations that he or she considers unsafe. He or she must have sufficient time
and commitment from management to fulfill certain duties and responsibilities to ensure that radioactive
materials are used in a safe manner. Typical RSO duties are described in Appendix E. The agency requires the
name of the RSO on the license to ensure that licensee management has always identified a responsible,
qualified person and that the named individual knows of his or her designation as RSO.
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Response from Applicant:

RADIATION SAFETY OFFICER
Item 5 Radiation Safety Officer (RSO) (Attach evidence of training and experience and check one box)

Name - Radiation Safety Officer Telephone Number (Include area code)

Ql Before obtaining radioactive material, the proposed RSO will have successfully completed one of the training courses described
in the Criteria section titled "Individual(s) Responsible for Radiation Safety Program and Their Training and Experience-
Radiation Safety Officer" in VAREG 'Guidance for Portable Gauge Devices or Portable XRFs.

Or

E] Alternative information demonstrating that the proposed RSO is qualified by training and experience is attached.

Note:
" It is important to notify the agency, as soon as possible, of changes in the designation of the RSO.

* Alternative responses will be reviewed against the criteria listed above.

Item 6: Training for Individuals Working in or Frequenting Restricted Areas

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-2260, 12 VAC 5-481-2270, 12 VAC 5-481-2310

Criteria: Authorized users must have adequate training and experience. The agency finds that successful
completion of one of the following as evidence of adequate training and experience:

" Portable gauge manufacturer's course for users
• Equivalent course that meets Appendix D criteria

Discussion: The individuals using the gauges or XRFs are usually referred to as authorized users. Authorized
users have the responsibility to ensure the surveillance, proper use, security, and routine maintenance of
portable gauges or XRFs containing licensed material.

Annual radiation safety training must be provided to individuals working in or frequenting restricted areas who
receive or are likely to receive 100 mrem per year (12 VAC 5-481-2270).

Response from Applicant:

AUTHORIZED USERS
Item 6 Training for individuals working in or frequenting restricted areas (check one box)

E] Before using radioactive material, authorized users will have successfully completed one of the training courses described in the
Criteria section titled "Training for Individuals Working In or Frequenting Restricted Areas" in VAREG 'Guidance for Portable Gauge
Devices or Portable XR.Fs.'

NOTE: If using an in-house training program, submit copy of course content, sample course examination and course instructor qualifications.

Or

5 Documentation of the training and experience for the proposed gauge user(s) is attached.

NOTE: These individuals will be listed on the license as authorized users. An amendment request is required to add new authorized users.

Note:
* Records of training shall be maintained.

" Alternative responses will be evaluated against the criteria listed above.
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Item 7: Radioactive Material

Item 7.1: Radioactive Material - Sealed Sources and Devices

Rule: 12 VAC 5-481-440, 12 VAC 5-481-450, 12 VAC 5-481490

Criteria: Licensees will only be authorized for sealed sources and devices registered by the NRC or an
Agreement State.

Discussion: NRC or an Agreement State performs a safety evaluation of gauges or XRFs before authorizing a
manufacturer to distribute the gauges or XRFs to specific licensees. The safety evaluation is documented in a
Sealed Source and Device (SSD) Registration Certificate, also called an SSD Registration Sheet. When issuing
a portable gauge or XRF license, VDH usually provides a generic authorization to allow the licensee to possess
and use any sealed source/device combination that has been registered by the NRC or an Agreement State. This
method of authorization allows licensees flexibility in obtaining new source/device combinations without
having to amend their licenses.

Consult with the proposed supplier to ensure that sources and devices conform to the SSD Registration
Certificates registered with NRC or an Agreement State. Licensees may not make any changes to the sealed
source, device, or source/device combination that would alter the description or specifications from those
indicated in the respective registration certificates, without obtaining the agency's prior permission in a license
amendment.

SSD Registration Certificates contain sections on "Conditions of Normal Use" and "Limitation and Other
Considerations of Use." These sections may include limitations derived from conditions imposed by the
manufacturer or distributor, by particular conditions of use that Would reduce radiation safety of the device, or
by circumstances unique to the sealed source or device. For example, working life of the device or appropriate
temperature and other environmental conditions are specified. Except as specifically approved by VDH,
licensees are required to use gauges according to their respective SSD Registration Certificates. Applicants
should obtain'a copy of the certificate and review it with the manufacturer, distributor or with the agency, to
ensure that they understand and comply with the requirements of the SSD.

Note: If necessary and manufacturer cannot supply the certificate, SSD registration certificates are also available by
calling the agency at (804) 864-8150.

Response from Applicant:

RADIOACTIVE MATERIAL
Item 7 Radioactive Material (Attach additional pages if necessary)

Element and mass number Chemical and physical form
SEALED SOURCE

Source manufacturer and model number Maximum activity per source

Device manufacturer and model number Intended Use
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Item 7.2: Purpose(s) for Which Licensed Material Will Be Used

Rule: 12 VAC 5-481-450 A

Criteria: Proposed activity is authorized by 12 VAC 5-481 "Virginia Radiation Protection Regulations" and
devices will be used only for the purposes for which they were designed and according to the manufacturer's
recommendations for use as specified in an approved SSD Registration Sheet.

Response from Applicant: Include description of intended use on Item 7 in appropriate box.

Note:
* The typical portable gauge license authorizes use "to measure physical properties of materials."
" Unusual uses will be evaluated on a case-by-case basis and the authorized use condition will reflect approved

uses.

Item 7.3: Radioactive Material - Financial Assurance and Record Keeping for

Decommissioning

Rule: 12 VAC 5-481-450 C, 12 VAC 5-481-490, 12 VAC 5-481-560

Criteria: Portable gauge or XRF licensees possessing sealed sources containing radioactive material in excess
of the limits specified in 12 VAC 5-481-450 C 1 must provide evidence of financial assurance for
decommissioning.

Licensees are required to maintain, .in an identified location, decommissioning records related to structures and
equipment where gauges or XRFs are used or stored and to leaking sources. Licensees must transfer records
important to decommissioning either to the new licensee before licensed activities are transferred or assigned in
accordance with 12 VAC 5-481-450 C 10 or to the agency before the license is terminated.

Discussion: The requirements for financial assurance are specific to the types and quantities of radioactive
material authorized on a license. Most portable gauge applicants and licensees do not need to comply with the
financial assurance requirements because the thresholds for sealed sources are 3.7 x 106 gigabecquerels
(100,000 curies) of cesium-137 or 3.7 x 103 gigabecquerels (100 curies) of americium-241 or californium-252.
Thus, a licensee would need to possess hundreds of gauges (typically containing about'0.30 gigabecquerels (8
millicuries) of cesium-137 and 1.5 gigabecquerels (40 millicuries) of americium-241) before the financial
assurance requirements would apply. Since the standard portable gauge license does not specify the maximum
number of gauges that the licensee may possess (allowing the licensee flexibility in obtaining gauges as needed
without amending its license), it contains a condition requiring the licensee to limit its possession of gauges to
quantities not requiring financial assurance for decommissioning. Applicants and licensees desiring to possess
gauges exceeding the threshold amounts must submit evidence of financial assurance.

The same regulation also requires that licensees maintain records important to decommissioning in an identified
location. All portable gauge licensees need to maintain records of structures and equipment where gauges are
used or stored at locations specifically listed on the license. As-built drawings with modifications of structures
and equipment shown as appropriate fulfill this requirement. If drawings are not available, licensees may
substitute appropriate records concerning the areas and locations. In addition, if portable gauge licensees have
experienced unusual occurrences (e.g., leaking sources, other incidents that involve spread of contamination),
they also need to maintain records about contamination that remains after, cleanup or that may have spread to
inaccessible areas.
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For portable gauge licensees whose sources have never leaked, acceptable records important to
decommissioning are sketches or written descriptions of portable gauge storage or use locations specifically
listed on the license. Similar information need not be maintained for temporary job sites.

Response from Applicant: No response is needed from most applicants. If financial assurance is required,
submit evidence.

Reference: NRC Regulatory Guide 3.66 "Standard Format and Content of Financial Assurance Mechanisms Required
for Decommissioning Under 10 CFR Parts 30, 40, 70 and 72," is available from the NRC upon request.

Item 8: Facilities and Equipment

Rule: 12 VAC 5-481-450, 12 VAC 5-481-630, 12 VAC 5-481-640, 12 VAC 5-481-840

Criteria: Facilities and equipment must be adequate to protect health and to minimize danger to life or
property.

Discussion: 12 VAC 5-481, 'Virginia Radiation Protection Regulations' states that an application will be
approved if, among other things, the applicant's proposed equipment, facilities, and procedures are adequate to
minimize danger to the public's health and safety. 12 VAC 5-481-840 states that sources of radiation shall be
secured against unauthorized removal from the place of storage and, when in an unrestricted area and not in
storage, shall be under the constant surveillance and immediate control of the licensee or registrant. Refer to
Appendix L for further security guidance.

The key elements for portable gauge or XRF applicants are ensuring compliance with public dose limits and
maintaining adequate security and control over the gauges or XRFs. These issues are covered under 'Public
Dose' and 'Operating and Emergency Procedures.'

Provide the following on the facility diagrams:
* Drawings should be to scale, and indicate the scale used;
* Location, room numbers, and principal use of each room or area where radioactive material is used or

stored;
* Location, room numbers, and principal use of each adjacent room (e.g., office, file, toilet, closet,

hallway), including areas above, beside, and below; and,
* If multiple locations of storage, indicate address on diagram.

Response from Applicant:

FACILITIES AND EQUIPMENT

Item 8 Facilities And Equipment (Check box and attach diagram.)

E] Diagrams of radioactive material storage area(s) are attached. I
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Item 9: Radiation Safety Program

Item 9.1: Audit Program

Rule: 12 VAC 5-481-630, 12 VAC 5-481-990

Criteria: Licensees must review the content and implementation of their radiation protection programs
annually to ensure the following:

* Compliance with the VDH and DOT regulations, and the terms and conditions of the license;
* Occupational doses and doses to members of the public are as low as reasonably achievable (ALARA)

(12 VAC 5-481-630); and
* Records of audits and other reviews of program content are maintained for 3 years.

Discussion: Appendix F contains a suggested audit program that is specific to the use of portable gauges or
XRFs and is acceptable to the agency. All areas indicated in Appendix F may not be applicable to every
licensee and may not need to be addressed during each audit.

Currently the agency's emphasis in inspections is to perform actual observations of work in progress. As a part
of their audit programs, applicants should consider performing unannounced audits of gauge users in the field to
determine if, for example, operating and emergency procedures are available, are being followed, etc.

It is essential that once identified, problems be corrected comprehensively and in a timely manner; NRC
Information Notice (IN) 96-28, "Suggested Guidance Relating to Development and Implementation of
Corrective Action," provides guidance on this subject. The agency will review the licensee's audit results and
determine if corrective actions are thorough, timely, and sufficient to prevent recurrence. If violations are
identified by the licensee and these steps are taken, the agency can exercise discretion and may elect not to cite
a violation. The agency's goal is to encourage prompt identification and prompt, comprehensive correction of
violations and deficiencies.

With regard to audit records, 12 VAC 5-481-990 requires licensees to maintain records of audits and other
reviews of program content and implementation. The agency has found audit records that contain the
following information to be acceptable: date of audit, name of person(s) who conducted audit, persons
contacted by the auditor(s), areas audited, audit findings, corrective actions, and follow-up.

Response From Applicant:

Item 9 Radiation Safety Program

Item 9.1 Audit Program

The applicant is not required to submit its audit program to the agency for review during the licensing phase. This maner will be examined during
an inspection.
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Item 9.2: Termination of Activities

Rule: 12 VAC 5-481-450, 12 VAC 5-481-490, 12 VAC 5-481-500, 12 VAC 5-481-560, 12 VAC 5-481-1160

Criteria: The licensee must do the following:
" Notify VDH, in writing, within 60 days, when principal activities have not been conducted for a period

of 24 months or a decision is made to permanently cease licensed activities.
* Certify the disposition of licensed materials by submission of VDH form, "Request for Termination of

Specific License and Disposition of Radioactive Material".
* Before a license is terminated, send the records important to decommissioning, as required by 12 VAC

5-481-450 C 10 to the agency. If licensed activities are transferred or assigned in accordance with 12
VAC 5-481-490 B, transfer records important to decommissioning to the new licensee.

Discussion: For guidance on the disposition of licensed material, see the section on Waste Management -
Gauge Disposal or Transfer. For guidance on decommissioning records, see the section on Radioactive
Materials - Financial Assurance and Record keeping for Decommissioning.

Licensees must use the VDH form, 'Certificate of Disposition of Materials' (Appendix M) when submitting for
termination of a license.

Response from Applicant:

I Item 9.2 Termination Of Activities (Check box)

F-1 We will notify VDH, in writing, within 30 days of the decision to permanently cease radioactive material use. (12 VAC 5-481-500)

Item 9.3: Instruments

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-480 B, 12 VAC 5-481-750

Criteria: A radiation survey meter should
* Be capable of detecting gamma radiation
* Be calibrated on an interval not to exceed 12 months and after each instrument servicing.
0 Be checked for functionality before use (e.g., with the gauge or a check source)

Discussion: Each year there are a number of incidents involving gauges at construction sites (e.g., construction
equipment running over the gauge). It is important to determine as soon as possible after an incident, by the use
of a radiation survey meter, whether the shielding and source are intact.

Portable gauges licensees are required by 12 VAC 5-481-450 A to have equipment, facilities, and procedures
which are adequate to minimize danger to public health and safety. VDH requires that a calibrated radiation
survey instrument be available when portable gauge is used. XRF licensees are not required to have a radiation
survey instrument for use.
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Response from Applicant:

Item 9.3 Instruments (Check one box)

[3 We will possess and use a radiation survey meter that meets the Criteria in the section titled "Instruments" in VAREG 'Guidance for
Portable Gauges or XRF Devices.'

Or

5[ We will submit an alternative procedure for determining source integrity after an incident involving the portable gauge(s).
(Procedures are attached)

Or

W Not Applicable [XRF Device(s)]

Note: Prior to non-routine maintenance that requires removing the source or source rod from the gauge a calibrated and
operable radiation survey instrument will be required.

Item 9.4: Material Receipt and Accountability

Rule: 12 VAC 5-481-100, 12 VAC 5-481-450, 12 VAC 5-481480 B, 12 VAC 5-481-490, 12 VAC 5-481-560,
12 VAC 5-481-570, 12 VAC 5-481-980, 12 VAC 5481-3100

Criteria: Licensees must do the following:
" Maintain records of receipt, transfer, and disposal of gauges or XRFs and
* Conduct physical inventories at intervals not to exceed 6 months (or some other interval justified by the

applicant) to account for all sealed sources.

Discussion: Licensed materials must be tracked from "cradle to grave" in order to ensure gauge accountability,
identify when gauges or XRFs could be lost, stolen, or misplaced, and ensure that, if the licensee possesses
gauges exceeding threshold amounts, the licensee complies with financial assurance requirements in 12 VAC 5-
481-450 C.

'Cradle to Grave' accountability refers to maintaining the radioactive material from the moment it becomes a
part of your organization through performing the physical inventories (ensuring the material's location, etc)
until it leaves your organization (through transfer, return to manufacturer/distributor, or disposal to properly
licensed facility).L -.-.-.-.-------------------------------------------------------- ---

Response from Applicant:

Item 9.4 Material Receipt And Accountability (Check one box)

5 We will conduct physical inventories, at intervals not to exceed 6 months, to account for all sealed sources and devices received and possessed
under the license.

Or

Oj We will submit a description of the frequency and procedures for ensuring that no gauge has been lost, stolen or misplaced. (Procedures are
attached)

Comment [MSOffice2]: Remove
image and replace with flat statement as
done previously in'report in box, "Cradle
to Grave Accountability refers to
maintaining the radioactive material from
the moment it becomes a part of your
oganization (whether through creation
there, delivered to company, etc) through
performing the quarterly inventories
(ensuring the material's location, etc)
until it leaves your organization (through
shipment, disposal on/off site, etc)"
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Item 9.5: Occupational Dosimetry

Rule: 12 VAC 5481-640, 12 VAC 5-481-700, 12 VAC 5-481-710, 12 VAC 5-481-750, 12 VAC 5-481-760

Criteria:

Table 2: Occupational Dose Limits For Adults

Occupational Dose Limits for Adults (12 VAC 5-481-640)

Body Location Dose (Annual)

Total Effective Dose Equivalent (TEDE) 0.05 Sv (5 Rem)

Dose to the skin of the whole body or 0.5 Sv (50 Rem)
any extremity*

Dose to lens of the eyes 0.15 Sv (15 Rem)

*Extremities includes the arms below the elbows and the legs below the knees

Applicants must do either of the following:
* Provide dosimetry processed and evaluated by a National Voluntary Laboratory Accreditation Program

(NVLAP) approved processor that is exchanged at a frequency recommended by the processor.
OR

* Maintain, for inspection by the agency, documentation demonstrating that unmonitored individuals are
not likely to receive, in one year, a radiation dose in excess of 10 percent of the allowable limits (5 Rem
TEDE per 12 VAC 5-481-640).

Discussion: Under conditions of routine use, a personnel monitoring device (dosimetry) is not required.
However a written evaluation demonstrating that users are not likely to exceed 10 percent of the applicable
limits is required. Appendix I Part I provides guidance on preparing this written evaluation.

Licensees should reevaluate need. for dosimetry upon significant program changes.

Licensees providing dosimetry either use film badges or optically stimulated luminescent (OSLs) that are
supplied by an NVLAP-approved processor. The exchange frequency for film badges is usually monthly due to
technical concerns about film fading. Applicants should verify that the processor is NVLAP-approved. Consult
the NVLAP-approved processor for its recommendations for exchange frequency and proper use.

Licensees requesting authorization for non-routine maintenance must provide users dosimetry.
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Response from Applicant:

Item 9.5 Occupational Dosimetry (Check one box)

C We will provide dosimetry processed and evaluated by a NVLAP-approved processor that is exchanged at a frequency
recommended by the processor.

Or

rl We will maintain, for inspection by VDH, documentation demonstrating that unmonitored individuals are not likely to receive, in one year, a
radiation dose in excess of 10 percent of the allowable limits in 12 VAC 5-481-640. (See Appendix t in VAREG 'Guidance for Portable Gauges
or XRF Devices.')

Reference: National Institute of Standards and Technology (NIST) Publication 810, "National Voluntary Laboratory
Accreditation Program Directory," is published annually and is available for purchase from United States Government
Printing Office and on the Internet at the following address: http://ts.nist.gov/ts/htdocs/210/214/dosim.htm.

Item 9.6: Public Dose

Rule: 12 VAC 5-481-720, 12 VAC 5-481-730, 12 VAC 5-481-840, 12 VAC 5-481-1050

Criteria: Licensees must do the following:
* Ensure that licensed gauges will be used, transported, and stored in such a way that members of the

public will not receive more than I millisievert (100 millirem) in one year, and the dose in any
unrestricted area will not exceed 0.02 millisievert (2 millirem) in any one hour, from licensed
operations.

* Control and maintain constant surveillance over gauges that are not in storage and secure stored gauges
from unauthorized removal or use. Gauges should be stored away from occupied areas.

Discussion: Members of the public include persons who live, work, or may be near locations where portable
gauges or XRFs are used or stored and employees whose assigned duties do not include the use of licensed
materials and who work in the vicinity where gauges or XRFs are used or stored.

Public dose is also affected by the choice of storage location and conditions. Since a gauge or XRF presents a
radiation field during storage, it must be stored so that the radiation level in an unrestricted area (e.g., an office
or the exterior surface of an outside wall) does not exceed 1 mSv (100 mrem) in a year or 0.02 mSv (2 mrem) in
any one hour. Use the concepts of time, distance, and shielding when choosing a permanent or temporary
storage location. Decreasing the time spent near a gauge or XRF, increasing the distance from the gauge or
XRF, and using shielding (i.e., brick, concrete, lead, or other solid walls) will reduce the radiation exposure. As
a rule of thumb, gauges and XRFs should be stored as far away as possible from areas that are occupied by
members of the public.

Licensees can determine the radiation levels adjacent to the storage location either by calculations or a
combination of direct measurements and calculations using some or all of the following: typical known
radiation levels provided by the manufacturer, the "inverse square" law to evaluate the effect of distance on
radiation levels, and occupancy factors to account for the actual presence of the member of the public and of the
gauge(s) or XRF(s). See Part 2 of Appendix I for examples.
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If, after making an initial evaluation, a licensee makes changes affecting the storage area (e.g., changing the
location of gauges or XRFs within the storage area, removing shielding, adding gauges or XRFs, changing the
occupancy of adjacent areas, moving the storage area to a new location), then the licensee must ensure that
gauges and XRFs are properly secured, perform a new evaluation to ensure that the public dose limits are not
exceeded, and take corrective action, as needed.

Response from Applicant:

IItem 9.6 Public Dose
No response is required in this license application; however, the licensee's evaluation of public dose will be examined during an inspection.

Item 9.7 : Operating and Emergency Procedures

Rule: 12 VAC 5-481-450 A 2, 12 VAC 5-481-480, 12 VAC 5-481-630, 12 VAC 5-481-840, 12 VAC 5-481-
1090, 12.VAC 5-481-1100, 12 VAC 5-481-1110

Criteria: Each applicant must develop, implement, and maintain operating and emergency procedures
containing the following elements:

" Instructions for using the portable gauge or XRF and performing routine maintenance, according
to the manufacturer's recommendations and instructions

" Instructions for maintaining security during storage and transportation
* Instructions to keep the gauge or XRF under control and immediate surveillance during use
" Steps to take to keep radiation exposures ALARA
* Steps to maintain accountability during use
* Steps to control access to a damaged gauge or XRF and
* Steps to take, and whom to contact, when a gauge or XRF has been damaged.

If gauges are used for measurements with the unshielded source extended more than 3 feet beneath the surface,
licensees must do the following

" require use of surface casing or alternative procedures to ensure the source can move freely in
the hole

" provide instructions for procedures to follow to retrieve a stuck source
* require reporting to the agency, pursuant to 12 VAC 5-481-1100, when a stuck source cannot be

retrieved.

Provide copies of operating and emergency procedures to all gauge or XRF users and at each job site.

Discussion: Lost or stolen gauges or XRFs and gauges damaged by heavy_equipment during-use at -job sites-are C. . Comment [MSOffice3]: Delete

the most common occurrences that present a potentially significant radiation safety risk. Operating and image.

emergency procedures shall be developed to minimize these risks. The agency considers security of gauges and
XRFs extremely important and lack of security is a significant violation.
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Certain portable gauges are used to make measurements with the unshielded source extended more than 3 feet
beneath the surface. Unless precautionary measures are taken, it is possible for the source to be buried under dirt
or concrete that collapses around the source during the measurements. Precautionary measures need to be
planned in advance to prevent these sources from being buried and to recover sources should they become
stuck. To ensure that .the hole is free of debris, it is not likely that debris will re-enter the cased hole, and the
source will be able to move freely, it is acceptable for licensees to use surface casing from the lowest depth to
12 inches above the surface. If it is not feasible to extend the casing 12 inches above the surface, licensees may
cap the hole and use dummy probes before making measurements with an unshielded source to ensure that the
hole is free of obstructions.

To avoid lost or stolen gauges, licensees must keep the gauges under constant surveillance (when in use or idle),
or secured against unauthorized use or removal through leaving in secured position in a locked area (ie: trailer,
shed, etc). Notify the agency when gauges or XRFs are-lost, stolen, or certain other conditions are met.

See Appendix H for sample Operating and Emergency procedures and Appendix L for Security Guidance.

Response from Applicant:

Item 9.7 Operating And Emergency Procedures (Check one box)

E] We will implement and maintain the operating and emergency procedures in Appendix H of VAREG 'Guidance for Portable
Gauges or XRF Devices' and provide copies of these procedures to all gauge or XRF users and at each job site.

Or

S Operating and emergency procedures will be developed, implemented, maintained and provided to all gauge or XRF users at each job site and will
meet criteria in the section titled "Radiation Safety Program - Operating and Emergency Procedures" in VAREG 'Guidance for Portable Gauges
or XRF Devices.' (Procedures are attached)

Item 9.8: Leak Tests

Rule: 12 VAC 5-481-180, 12 VAC 5-481-740, 12 VAC 5-481-1010, 12 VAC 5-481-1150

Criteria: The agency requires testing to determine whether there is any radioactive leakage from the source in
the device. The agency finds testing to be acceptable if it is conducted by an organization approved by VDH,
the NRC or an Agreement State or according to procedures approved by the agency, the NRC or an Agreement
State.

Discussion: 12 VAC 5-481-740 requires performance of leak tests at intervals approved by the NRC or an
Agreement State and specified in the SSD Registration Sheet. The measurement of the leak-test sample is a
quantitative analysis requiring that instrumentation used to analyze the sample must be capable of detecting 185
becquerels (0.005 microcurie) of radioactivity.

Manufacturers, consultants, and other organizations may be authorized by VDH, the NRC or an Agreement
State to either perform the entire leak test sequence for other licensees or provide leak test kits to licensees. In
the latter case, the licensee is expected to take the leak test sample according to the gauge or XRF
manufacturer's and the kit supplier's instructions and return it to the kit supplier for evaluation and reporting
results. Licensees may also be authorized to conduct the entire leak test sequence themselves.

Appendix J discuss leak testing and contains samples of performing leak tests.
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Response from Applicant:

Item 9.8 Leak Tests (Check one box)
0 Leak tests will be performed by an organization authorized by VDH. the NRC or another Agreement State to provide leak testing

services to other licensees; or by using a leak test kit supplied by an organization licensed by VDH, the NRC or another Agreement
State to provide leak test kits to other licensees according to kit supplier's instructions.

List Name and License number of organization authorized to perform or analyze leak test. (Specify whether VDH, NRC, or another Agreement
State)

Organization Name License Number

Issuing Agency

NOTE: An alternate organization may be used to perform or analyze leak test, without amending the license, provided the
organization is specifically authorized by VDH, the NRC, or another Agreement State.

Or

Q We will perform leak testing and sample analysis and will follow the model procedures in Appendix J of VAREG 'Guidance for Portable Gauges
or XRF Devices.' (Procedures are attached)

Or

E] We will submit alternative procedures. (Procedures are attached)

Note: Requests for authorization to perfoma leak testing and sample analysis will be reviewed on a case-by-case basis
and, if approved, VDH will authorize via a license condition.

Item 9.9: Maintenance

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-480 B, 12 VAC 5-481-490, 12 VAC 5-481-630, 12 VAC 5-481-
640

Criteria: Licensees must routinely clean and maintain gauges and XRFs according to the manufacturer's
recommendations and instructions. For gauges with a source rod, radiation safety procedures for routine
cleaning and lubrication of the source rod and shutter mechanism (e.g., to remove caked dirt, mud, asphalt, or
residues from the source rod; lubricate the shutter mechanism) must consider ALARA and ensure that the gauge
functions as designed and source integrity is not compromised.

Non-routine maintenance or repair (beyond routine cleaning and lubrication) that involves detaching the source
or source rod from the device and any other activities during which personnel could receive radiation doses
exceeding VDH limits must be performed by the gauge manufacturer or a person specifically authorized by
VDH, the NRC or an Agreement State. XRF users are not allowed to perform non-routine maintenance,
the XRF manufacturer must perform all non-routine maintenance. Requests for specific authorization to
perform non-routine maintenance or repair (see Appendix G) must demonstrate that personnel performing the
work do the following:

" Have adequate training and experience;
* Use equipment and procedures that ensure compliance with regulatory requirements, and consider

ALARA; and
" Ensure that the gauge functions as designed and that source integrity is not compromised.

Discussion: The agency permits portable gauge licensees to perform routine maintenance of the gauges
provided that they follow the gauge manufacturer's recommendations and instructions. Although manufacturers
may use different terms, "routine maintenance" includes, but is not limited to, cleaning, lubrication, changing
batteries or fuses, repairing or replacing a handle. Routine maintenance does NOT include any activities that
require removing the sealed source or source rod from the gauge.
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The licensee will state that any cleaning,_maintenance, or repair of gauges that requires detaching the source or _

source rod from the gauge shall be performed only by the manufacturer or other persons specifically licensed by
VDH, the NRC or an Agreement State to perform such services. Most licensees do not perform non-routine
maintenance or repair operations that require detaching the source or source rod from the gauge; they usually
return the gauge to the manufacturer. Applicants seeking authorization to detach the source or source rod from
the device must submit specific procedures for review. See Appendix G for more information.

Response from Applicant:

Item 9.9 Maintenance (Check one box for routine cleaning and lubrication and one for non-routine maintenance)
Routine cleaning and lubrication:

E] We will implement and maintain procedures for routine maintenance of our gauge(s) or XRF(s) according to each manufacturer's
recommendations and instructions.

Or

E] Alternative procedures are attached.

Non-routine maintenance:

O We will send the gauge(s) or XRF(s) to the manufacturer or other person authorized by VDH, the NRC or another Agreement State to perform
non-routine maintenance or repair operations that require the removal of the source or source rod from the gauge(s) or XRF(s).

Or

O We will provide the information listed in Appendix G of VAREG 'Guidance for Portable Gauges or XRF Devices' to
support a request to perform this work "in house."

Item 9.10: Transportation

Rule: 12 VAC 5-481-630, 12 VAC 5-481-2980

Criteria: Applicants must develop, implement, and maintain safety programs for public transport of radioactive
material to ensure compliance with DOT regulations.

Discussion: DOT requirements are often overlooked by portable gauge licensees. During an inspection the
agency inspects and enforces DOT's regulations governing the transport of radioactive materials. Appendix K
lists major DOT regulations and provides a sample shipping paper for portable gauges. See Appendix J for
information on security requirements.

XRF users typically are not required to have shipping papers however, a certification statement (49 CFR
173.422 (a)(2)), and the name of the consignor or consignee, must be included with the XRF device whenever it
is transported or shipped. See 49 CFR 173.424 for DOT requirements concerning Excepted packages for
radioactive instruments and articles. See Appendix B for Sample XRF Certification Statement.

Response from Applicant:

• Comment [MESOfflce4]: Do not need
to state this at all. I

Item 9.10 Transportation

No response is needed during the license process; this issue will be reviewed during inspection. I
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Item 9.11: Waste Management - Gauge or XRF Disposal and Transfer

Rule: 12 VAC 5481-100, 12 VAC 5-481-560, 12 VAC 5-481-570, 12 VAC 5-481-2980, 12 VAC 5-481-3100

Criteria: Licensed materials must be disposed of in accordance with the agency requirements by transfer to an
authorized recipient. Appropriate records must be maintained.

Discussion: When disposing of portable gauges or XRFs, licensees must transfer them to an authorized
recipient. Authorized recipients are the original manufacturer of the device, a commercial firm licensed by
VDH, the NRC or another Agreement State to accept radioactive waste from other persons, or another specific
licensee authorized to possess the licensed material (i.e., their license specifically authorizes the radionuclide
and the use).

Before transferring radioactive material, a licensee must verify that the recipient is properly authorized to
receive it using one of the methods described in 12 VAC 5481-560 D. In addition, all packages containing
radioactive sources must be prepared and shipped in accordance with VDH and DOT regulations. Records of
the transfer must be maintained as required by 12 VAC 5-481-570.

Response from Applicant:

Item 9.11 Waste Management - Gauge or XRF Disposal And Transfer (Check box)

We will transfer the gauge or XRF to the manufacturer for disposal or transfer the device to a specific licensee, authorized
to receive radioactive material.

Note: Because of the difficulties and costs associated with disposal of americium-241 sealed neutron sources, applicants
should preplan the disposal. Applicants may want to consider contractual arrangements with the source supplier as part of
a purchase agreement.

Item 10: Specific License Fee

On VDH Form, 'Application for Radioactive Material License Authorizing the Use of Sealed Sources in
Portable Gauges or XRF Devices'enter the fee category and the amount. Refer to 12 VAC 5-490 for fee Comment [DHFS_]:

category and application fees. Enclose fee with the application.

Response from Applicant:

SPECIFIC LICENSE FEE
Item 10 License Fees (Refer to 12 VAC 5-490)

I Application Fee Enclosed (For new applications):
Category: E Yes El No Amount Enclosed $
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Item 11: Certification

Individuals acting in a private capacity are required to sign and date VDH form, 'Application for Radioactive
Material License Authorizing the Use of Sealed Sources in Portable Gauges or XRF Devices'. Otherwise,
senior representatives of the corporation or legal entity filing the application should sign and date VDH Form,
'Application for Radioactive Material License Authorizing the Use of Sealed Sources in Portable Gauges or
XRF Devices'. Representatives signing an application must be authorized to make binding commitments
and sign official documents on behalf of the applicant. As discussed previously in "Management
Responsibility," signing the application acknowledges management's commitment and responsibilities for the
radiation protection program. The agency will return all unsigned applications for proper signature.

Note:
* It is a violation of 12 VAC 5-481-30 to make a willful false statement or representation on applications or

correspondence.
" When the application references commitments, those items become part of the licensing conditions and regulatory

requirements.

Response from Applicant:

Item I I

I hereby certify that this application was prepared in conformance with 12 VAC 5-481, 'Virginia Radiation Protection Regulations' and that all
information contained herein, including any supplements attached hereto, is true and correct to the best of my knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed

Print Name and Title of above signatory
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Appendix A:

VDH Forn-
Application For Radioactive Material License

Authorizing the Use of Sealed Sources in Portable Gauge
Devices and Portable XRFs

* Comment [MSOffice6]: Remove
comma? Kim
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Virginia Department of Health
Radioactive Materials Program
(804) 864-8150 or (800)468-0138,- ,

APPLICATION FOR RADIOACTIVE MATERIAL LICENSE
AUTHORIZING THE USE OF SEALED SOURCES IN PORTABLE GAUGES OR XRF DEVICES

The Virginia Department of Health (VDH) is requesting disclosure of information. Completion of this form is required to obtain a Radioactive Material
License. Failure to provide all requested information may result in denial or delay ofa Radioactive Material License.

Instructions - Complete all items. Refer to VAREG 'Guidance for Portable Gauges or XRF Devices' for additional information. Use supplementary
sheets if necessary. Retain a copy and submit the original of the entire application to: Virginia Department of Health, Radioactive Materials Program,
109 Governor Street, Room 730, Richmond, VA 23219.

APPLICATION TYPE
Item I Type of Application (Check one box)

E] New License El Renewal License Number

CONTACT INFORMATION
Item 2 Applicant - Name and Mailing Address Item 3 Contact Person - Name

Applicant - Telephone Number (Include area code) Contact Person - Telephone Number (Include area code)

LOCATION OF RADIOACTIVE MATERIAL
Item 4 List all address(es) where radioactive material(s) will be used or possessed. Attach additional pages if necessary.

Address (Do not use Post Office box) Telephone Number (Include area code)

U Used

o Stored

E5 Used/Stored

o Used

[] Stored

[] Used/Stored

o] Used

[] Stored

[E Used/Stored

Are portable gauge devices and/or portable XRFs used at temporary jobsiles?: E] Yes E] No

Are portable gauge devices stored at temporary jobsites?: E] Yes F] No
Ifyes, check the following boxes:

U We will perform and maintain documentation of radiation surveys to ensure that dose levels are less than 2 mrem in any one hour and 100

mrem/yr at all temporary job site storage locations.

E] We will store the device at the temporary job site in a locked room, trailer or other secure location to prevent unauthorized removal of the
device.

E] We will minimize exposures for occupational and non-occupational workers when selecting storage location.
E] We will limit storage at a temporary job site to 180 days per calendar year.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF SEALED SOURCES IN PORTABLE
GAUGES OR XRF DEVICES Page 2 of 4

RADIATION SAFETY OFFICER

Item 5 Radiation Safety Officer (RSO) (Attach evidence of training and experience and check one box)

Name - Radiation Safety Officer Telephone Number (Include area code)

E] Before obtaining radioactive material, the proposed RSO will have successfully completed one of the training courses described in the Criteria
section titled "Individual(s) Responsible for Radiation Safety Program and Their Training and Experience-Radiation Safety Officer" in VAREG
'Guidance for Portable Gauges or XRF Devices'.

Or

O Alternative information demonstrating that the proposed RSO is qualified by training and experience is attached.

AUTHORIZED USERS
Item 6 Training for individuals working in or frequenting restricted areas (check one box)

E] Before using radioactive material, authorized users will have successfully completed one of the training courses described in the Criteria section
titled "Training for Individuals Working In or Frequenting Restricted Areas" in VAREG 'Guidance for Portable Gauges or XRF Devices.'

NOTE: If using an in-house training program, submit copy ofcourse content, sample course examination and course instructor qualifications.

Or

EJ Documentation of the training and experience for the proposed gauge user(s) is attached.

NOTE: These individuals will be listed on the license as authorized users. An amendment request is required to add new authorized users.

RADIOACTIVE MATERIAL
Item 7 Radioactive Material (Attach additional pages ifnecessary)

Element and mass number Chemical and physical form
SEALED SOURCE

Source manufacturer and model number Maximum activity per source

Device manufacturer and model number Intended Use

FACILITIES AND EQUIPMENT

Item 8 Facilities And Equipment (Check box and attach diagram.)

E] Diagrams of radioactlive material storage area(s) are attached.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF SEALED SOURCES IN Page 3 of 4
PORTABLE GAUGES OR XRF DEVICES

RADIATION SAFETY PROGRAM
Item 9 Radiation Safety Program

Item 9.1 Audit Program

The applicant is not required to submit its audit program to the agency for review during the licensing phase. This matter will be examined during
an inspection.

Item 9.2 Termination Of Activities (Check box)

LI We will notify VDH, in writing, within 60 days of the decision to permanently cease radioactive material use. (12 VAC 5-481-500)

Item 9.3 Instruments (Check one box)

[] We will possess and use a radiation survey meter that meets the Criteria in the section titled "Instruments" in VAREG 'Guidance for Portable
Gauges or XRF Devices.'

Or

LI We will submit an alternative procedure for determining source integrity after an incident involving the portable gauge(s).
(Procedures are attached)

Or

LI Not Applicable [XRF Device(s)]

Item 9.4 Material Receipt And Accountability (Check one box)

E] We will conduct physical inventories, at intervals not to exceed 6 months, to account for all sealed sources and devices received and possessed
under the license.

Or

E] We will submit a description of the frequency and procedures for ensuring that no gauge has been lost, stolen or misplaced. (Procedures are
attached)

Item 9.5 Occupational Dosimetry (Check one box)

LI We will provide dosimetry processed and evaluated by a NVLAP-approved processor that is exchanged at a frequency recommended by the
processor.

Or

LI We will maintain, for inspection by VDH, documentation demonstrating that unmonitored individuals are not likely to receive, in one year, a
radiation dose in excess of 10 percent of the allowable limits in 12 VAC 5-481-640. (See Appendix I in VAREG 'Guidance for Portable Gauges
or XRF Devices.')

Item 9.6 Public Dose

No response is required in this license applicationm however, the licensee's evaluation of public dose will be examined during an inspection.

Item 9.7 Operating And Emergency Procedures (Check one box)

LI We will implement and maintain the operating and emergency procedures in Appendix H of VAREG 'Guidance for Portable Gauges or XRF
Devices' and provide copies of these procedures to all gauge or XRF users and at each job site.

Or

LI Operating and emergency procedures will be developed, implemented, maintained and provided to all gauge or XRF users at each job site and will
meet criteria in the section titled "Radiation Safety Program - Operating and Emergency Procedures" in VAREG 'Guidance for Portable Gauges
or XRF Devices.' (Procedures are attached)
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* APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF SEALED SOURCES IN PORTABLE Page 4 of 4
GAUGES OR XRF DEVICES
Item 9.8 Leak Tests (Check one box)
[1 Leak tests will be performed by an organization authorized by VDH, the NRC or another Agreement State to provide leak testing

services to other licensees; or by using a leak test kit supplied by an organization licensed by VDH, the NRC or another Agreement
State to provide leak test kits to other licensees according to kit supplier's instructions.

List Name and License number of organization authorized to perform or analyze leak test. (Specify whether VDH, NRC, or another Agreement
State)

Organization Name License Number

Issuing Agency

NOTE: An alternate organization may be used to perform or analyze leak test, without amending the license, provided the
organization is specifically authorized by VDH, the NRC, or another Agreement State.

Or

E] We will perform leak testing and sample analysis and will follow the model procedures in Appendix J of VAREG 'Guidance for Portable Gauges
or XRF Devices.'

Or

" We will submit alternative procedures. (Procedures are attached)

Item 9.9 Maintenance (Check one box for routine cleaning and lubrication and one for non-routine maintenance)
Routine cleaning and lubrication:

E] We will implement and maintain procedures for routine maintenance of our gauge(s) or XRF(s) according to each manufacturer's

recommendations and instructions.

Or

LI Alternative procedures are attached.

Non-routine maintenance:

E] We will send the gauge(s) or XRF(s) to the manufacturer or other person authorized by VDH, the NRC or another Agreement State to perform

non-routine maintenance or repair operations that require the removal of the source or source rod from the gauge(s) or XRF(s).

Or

LI We will provide the information listed in Appendix G of VAREG 'Guidance for Portable Gauges or XRF Devices' to support a requestto perform
this work "in house."

Item 9.10 Transportation

No response is needed during the license process; this issue will be reviewed duringinspection.

Item 9.11 Waste Management - Gauge or XRF Disposal And Transfer (Check box)

LI We will transfer the gauge or XRF to the manufacturer for disposal or transfer the device to a specific licensee, authorized to receive radioactive
material.

SPECIFIC LICENSE FEE

Item 10 License Fees (Refer to 12 VAC 5-490.)

Application Fee Enclosed (For new applications):
Category: EL Yes EL No Amount Enclosed $

CERTIFICATION (To be signed by an individual authorized to make binding commitments on behalf of the applicant.)

Item I I

I hereby certify that this application was prepared in conformance with 12 VAC 5-481 "Virginia Radiation Protection Regulations" and that all
information contained herein, including any supplements attached hereto, is true and correct to the best of my knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed

Print Name and Title of above signatory
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Appendix B:

Sample XRF Certification Statement
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"THIS PACKAGE CONFORMS TO THE
CONDITIONS AND LIMITATIONS
SPECIFIED IN 49 CFR 173.424 FOR

RADIOACTIVE MATERIAL, EXCEPTED
PACKAGE-INSTRUMENTS OR ARTICLES,

UN2910"
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Appendix C:

Information Needed for Change of Ownership or Control
Application
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Licensees must provide full information and obtain VDH's prior written consent before transferring
ownership or control of the license; some licensees refer to this as "transferring the license." Provide the
following information concerning changes of ownership or control by the applicant (transferor and/or
transferee, as appropriate). If any items are not applicable, so state.

Control: Control of a license is in the hands of the person or persons who are empowered to decide when and
how that license will be used. That control is to be found in the person or persons who, because of ownership or
authority explicitly delegated by the owners, possess the power to determine corporate policy and thus the
direction of the activities under the license.

Transferee: A transferee is an entity that proposes to purchase or otherwise gain control of an
NRC-licensed operation.

Transferor: A transferor is an NRC licensee selling or otherwise giving up control of a licensed operation.

1. Provide a complete description of the transaction (transfer of stocks or assets, or merger). Indicate whether
the name has changed and include the new name. Include the name and telephone number of a licensee contact
who NRC may contact if more information is needed.

2. Describe any changes in personnel or duties that relate to the licensed program. Include training and
experience for new personnel.

3. Describe any changes in the organization, location, facilities, equipment or procedures that relate to the
licensed program.

4. Describe the status of the surveillance program (surveys, wipe tests, quality control) at the present time and
the expected status at the time that control is to be transferred.

5. Confirm that all records concerning the safe and effective decommissioning of the facility will be transferred
to the transferee or to NRC, as appropriate. These records include documentation of surveys of ambient
radiation levels and fixed and/or removable contamination, including methods and sensitivity.

6. Confirm that the transferee will abide by all constraints, conditions, requirements and commitments of the
transferor or that the transferee will submit a complete description of the proposed licensed program.
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Appendix D:

Criteria for Acceptable Training Courses for Portable Gauge
Users

46



Criteria for Acceptable Training Courses for Portable Gauge Users

Course Content

The following are areas in which VDH considers it important that an individual have expertise for the
competent operation of portable gauges and XRF devices using sealed sources of radioactive material. The
course shall be at least 8 hours in length.

I. PRINCIPLES AND FUNDAMENTALS OF RADIATION SAFETY

A. Types and Characteristics of Radiation
1. Alpha, Beta, Gamma, X-ray and Neutron Radiation
2. Exposure: Natural versus Man-made Radiation
3. Irradiation versus Contamination/Internal vs. External
4. Radioactive Material Used in Portable Gauges and XRF Devices

B. Units of Radiation Dose and Quantities of Radioactivity
1. Curie, Rad, Rem and Roentgen
2. Prefixes
3. SI Units

C. Basic Math and Calculations Related to Radioactivity
1. Radioactive Decay
2. Dose Rates from the sources commonly used
3. Inverse Square Law

D. Biological Effects of Radiation
1. Acute, Chronic, and Genetic Effects of Exposure
2. Radiation Protection Standards
3. The ALARA Philosophy

E. Radiation levels from Radioactive Sealed Sources
1. Survey Meter Use for Portable Gauge Users, not including XRF devices

F. Methods of Controlling Radiation Dose
1. Time
2. Distance
3. Shielding

II. STATE AND FEDERAL REGULATIONS

A. 12 VAC 5-481, 'Virginia Radiation Protection Regulations'
B. Title 10, Code of Federal Regulations, US Nuclear Regulatory Commission
C. Title 49, Code of Federal-Regulations, Transportation

III. LICENSING AND INSPECTION

A. License Items and Conditions
B. Notices, Instructions and Reports to Workers
C. Inspection by the Agency
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IV. OPERATING AND EMERGENCY PROCEDURES

A. Operating Procedures
1. Training and Supervision
2. Personnel Monitoring
3. Availability of Procedures
4. Security of the Gauges or Devices When Stored and At The Work Location
5. ALARA Philosophy
6. Transportation of the Gauges or Devices and Security
7. General Rules of Use
8. Posting Requirements
9. Routine Maintenance
10. Radiation Surveys Using Survey Meters at the Work Site for Portable Gauges

B. Emergency Procedures
1. Preventive Measures
2. Emergency Response
3. Notification Requirements
4. Case Histories

V. TRANSFER/ DISPOSAL REQUIREMENTS

A. State and NRC Regulations
B. Transportation Requirements

VI. PRACTICAL TRAINING

A. Transport/ Storage Containers
B. Hands-on Training Specific to the Gauge or Device

1. Proper Use
2. Safe Handling
3. Calibration of XRF Device Including Substrate Corrections
4. Demonstration of Measurements of Various Materials
5. Use of Survey Meters by Portable Gauge Users.

VII. Q&A SESSION

Course Examination

* 25-50 question, closed-book written test -- 70 percent grade

* Emphasis on radiation safety of portable gauge storage, use, sealed source location, maintenance,
and transportation, rather than the theory and art of making portable gauge measurements

* Review of correct answers to missed questions with prospective gauge user immediately
following the scoring of the test
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Course Instructor Qualifications

Instructor should have either:
* Bachelor's degree in a physical or life science or engineering
* Successful completion of a portable gauge user course
0 Successful completion of an 8 hour radiation safety course AND
* 8 hours hands-on experience with portable gauges

OR

* Successful completion of portable gauge user course
* Successful completion of 40 hour radiation safety course; AND
* 30 hours of hands-on experience with portable gauges.

Note: Licensees should maintain records of training.
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Appendix E:

Typical Duties and Responsibilities of the Radiation Safety
Officer
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The RSO's duties and responsibilities typically include ensuring the following:

* Stopping licensed activities that the RSO considers unsafe

" Possession, use, storage, and maintenance of sources and gauges or XRFs are consistent with the
limitations in the license, the Sealed Source and Device Registration sheet(s), and manufacturer's
recommendations and instructions

* Individuals using gauges are properly trained

* When necessary, personnel monitoring devices are used and exchanged at the proper intervals; records
of the results of such monitoring are maintained

" Gauges or XRFs are properly secured

" Proper authorities are notified in case of accident, damage to gauges, fire, or theft

" Unusual occurrences involving the gauge (e.g., accident, damage) are investigated, cause(s) and
appropriate corrective action are identified, and corrective action is taken

" Audits are performed at least annually and documented, and corrective actions taken

* Licensed material is transported in accordance with all applicable DOT requirements

" Licensed material is disposed of properly

* Appropriate records are maintained

* Up-to-date license is maintained and amendment and renewal requests submitted in a timely manner

* Ensure two independent physical barriers are used for portable gauges not under constant supervision.
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Appendix F:

Portable Gauge or XRF Audit Checklist
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NOTE: All areas indicated in audit notes may not be applicable to every license and may not need to be
addressed during each audit.

Licensee's name: License No.
Auditor: Date of Audit Telephone No.

(Signature)

1. AUDIT HISTORY

a. Last audit of this location conducted on (date)

b. Were previous audits conducted yearly? (12 VAC 5-481-630)

c. Were records of previous audits maintained? (12 VAC 5-481-990)
d. Were any deficiencies identified during last two audits or two years, whichever is longer?

e. Were corrective actions taken? (Look for repeated deficiencies).

2. ORGANIZATION AND SCOPE OF PROGRAM

a. If the mailing address or places of use changed, was the license amended?

b. If ownership changed or bankruptcy filed, was VDH prior consent obtained or was the
VDH notified?

c. If the RSO was changed, was license amended? Does new RSO meet VDH training
requirements?

d. If the designated contact person changed, was agency notified?
e. Does the license authorize all of the radionuclides contained in gauges possessed?

f. Are the gauges or XRFs as described in the Sealed Source and Device (SSD) Registration
Certificate or Sheet? Have copies of (or access to) SSD Certificates? Have manufacturers'
manuals for operation and maintenance?

g. Are the actual uses of gauges consistent with the authorized uses listed on the license?

h. Is RSO fulfilling his/her duties?

3. TRAINING AND INSTRUCTIONS TO WORKERS

a. Were all workers who are likely to exceed 100 mrem/yr instructed per 12 VAC 5481-

2270? Refresher training provided, as needed (12 VAC 5-481-2270)?

b. Did each gauge or XRF operator attend an approved course prior to using gauges?

c. Are training records maintained for each gauge or XRF operator?

d. Did interviews with operators reveal that they know the emergency procedures?

e. Did this audit include observations of operators using the gauge or XRF in a field
situation?

f. Operating gauge or XRF? Performing routine cleaning and lubrication? Transporting
gauge or XRF? Storing gauge or XRF?

g. Did the operator demonstrate safe handling and security during transportation, use and
storage?

h. HAZMAT training provided as required? [49 CFR 172.700, 49 CFR 172.701,CFR
172.702, 49 CFR 172.703, 49 CFR 172.7041
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4. RADIATION SURVEY INSTRUMENTS (For Portable Gauges Users Only)

a. If the licensee possesses its own survey meter, does it meet the agency's criteria?

b. If the licensee does not possess a survey meter, are specific plans made to have one
available?

c. Is the survey meter needed for non-routine maintenance calibrated as required
(12 VAC 5-481-750)?

d. Are calibration records maintained (12 VAC 5-481-1000)?

5. GAUGE AND XRF INVENTORY

a. Is a record kept showing the receipt of each gauge or XRF? (12 VAC 5-481-100, 12 VAC
5481-570)

b. Are all gauges or XRFs received physically inventoried every six month?

c. Are records of inventory results with appropriate information maintained?

6. PERSONNEL RADIATION PROTECTION

a. Are ALARA considerations incorporated into the radiation protection program?
(12 VAC 5-481-630)

b. Is documentation kept showing that unmonitored users receive <10% of limit?

c. Did unmonitored users' activities change during the year which could put them over 10%
of limit?

d. If yes to c. above, was a new evaluation performed?

e. Is external dosimetry required (Portable gauges users are required to have and XRF users
receiving >10% of limit are required to have)? And is dosimetry provided to users?

1) Is the dosimetry supplier NVLAP approved? (12 VAC 5481-750)

2) Are the dosimeters exchanged monthly for film badges and at industry recommended
frequencies?

3) Are dosimetry reports reviewed by the RSO when they are received?

4) Are the records VDH forms or equivalent? (12 VAC 5-481-1080)

VDH form" Cumulative Occupational Exposure History" completed?

VDH form "Occupational Exposure Record for a Monitoring Period"
completed?

5) If a worker declared her pregnancy, did licensee comply with (12 VAC 5481-710)?

Were records kept of embryo/fetus dose per (12 VAC 5-481-1040)?

f. Are records of exposures, surveys, monitoring, and evaluations maintained?
(12 VAC 5-481-990, 12 VAC 5481-1000, 12 VAC 5-481-1040)

7. PUBLIC DOSE

a. Are gauges or XRFs stored in a manner to keep doses below 100 mrem in a year? (12 VAC 5-
481-720)
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b. Has a survey or evaluation been performed per 12 VAC 5-481-730? Have there been any
additions or changes to the storage, security, or use of surrounding areas that would necessitate
a new survey or evaluation?

c. Do unrestricted area radiation levels exceed 2 mrem in any one hour? (12 VAC 5-481-720)

d. Are gauges or XRFs being stored in a manner that would prevent unauthorized use or removal?
(12 VAC 5-481-840)

e. Records maintained? (12 VAC 5-481-1050)

8. OPERATING AND EMERGENCY PROCEDURES

a. Have operating and emergency procedures been developed?

b. Do they contain the required elements?

c. Does each operator have a current copy (telephone numbers) of the operating and emergency
procedures?

9. LEAK TESTS

a. Was each sealed source leak tested every 6 months or at other prescribed intervals?

b. Was the leak test performed as described in correspondence with the agency and according to
the license?

c. Are records of results retained with the appropriate information included?

d. Were any sources found leaking and if yes, was the agency notified?

10. MAINTENANCE OF GAUGES

a. Are manufacturer's procedures followed for routine cleaning and lubrication of gauge and XRF?

b. Does the source or source rod remain attached to the portable gauge during cleaning?

c. Is non-routine maintenance performed where the source or source rod is detached from the
gauge? If yes, was it performed according to license requirements (e.g., extent of work,
individuals performing the work, procedures, dosimetry, survey instrument, compliance with
12 VAC 5-481-490 C limits)? (Applies only to Portable Gauge Users, XRF users are not
allowed to perform non-routine maintenance.)

11. TRANSPORTATION

Portable Gauges

a. DOT-7A or other authorized packages used? (49 CFR 173.415, 49 CFR 173.416(b))

b. Package performance test records on file?

c. Special form sources documentation? (49 CFR 173.476(a))

d. Package has 2 labels (ex. Yellow-ll) with TI, Nuclide, Activity, and Hazard Class? (49 CFR
172.403, 49 CFR 173.441)

e. Package properly marked? (49 CFR 172.301, 49 CFR 172.304, 49 CFR 172.310, 49 CFR
172.324)

f. Package closed and sealed during transport? (49 CFR 173.475(0)

g. Shipping papers prepared and used? (49 CFR 172.200(a))
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h. Shipping papers contain proper entries? (Shipping name, Hazard Class, Identification Number
(UN Number), Total Quantity, Package Type, Nuclide, RQ, Radioactive Material, Physical and
Chemical Form, Activity, category of label, TI, Shipper's Name, Certification and Signature,
Emergency Response Phone Number, Cargo Aircraft Only (if applicable)} (49 CFR 172.200,
49 CFR 172.201,49 CFR 172.202, 49 CFR 172.203, 49 CFR 172.204, 49 CFR 172.604)

i. Shipping papers within drivers reach and readily accessible during transport? (49 CFR 177.
817(e))

j. Secured against movement? (49 CFR 177.834)

XRF
a. If shipping papers are not required, is there a certification statement (49 CFR 173.422(a)(2))

along with the name of the consignor or consignee included with (on the package or inside the
package) the XFR when transported?

12. AUDITOR'S INDEPENDENT SURVEY MEASUREMENTS (IF MADE)

a. Describe the type, location, and results of measurements. Do any radiation level exceed
regulatory limits?

13. NOTIFICATION AND REPORTS

a. Was any radioactive material lost or stolen? Were reports made? (12 VAC 5-481-1090)

b. Did any reportable incidents occur? Were reports made? (12 VAC 5-481-1100)

c. Did any overexposures and high radiation levels occur? Reported? (12 VAC 5-481-1110)

d. If any events (as described in items a through c above) did occur, what was root cause? Were
corrective actions appropriate?

14. POSTING AND LABELING

a. VDH form "Notice to Employees" posted? (12 VAC 5-481-2260 C)

b. The agency regulations, license documents posted or a notice posted? (12 VAC 5-481-2260 A)

c. Other posting and labeling? (12 VAC 5-481-2260)

15. RECORD KEEPING FOR DECOMMISSIONING

a. Records kept of information important to decommissioning? (12 VAC 5-481-450 C 9)

b. Records include all information outlined (12 VAC 5-481-450 C 8)
16. BULLETINS AND INFORMATION NOTICES

a. Are the agency's Information Notices received?

b. Appropriate training and action taken in response?

17. SPECIAL LICENSE CONDITIONS OR ISSUES

a. Did auditor review special license conditions or other issues (e.g., non-routine maintenance)?

18. DEFICIENCIES IDENTIFIED IN AUDIT; CORRECTIVE ACTIONS

a. Summarize problems/deficiencies identified during audit.

b. If problems/deficiencies identified in this audit, describe corrective actions planned or taken.
Are corrective actions planned or taken at ALL licensed locations (not just location audited)?

c. Provide any other recommendations forf improvement.
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19. EVALUATION OF OTHER FACTORS

a. Senior licensee management is appropriately involved with the radiation protection program
and/or Radiation Safety Officer (RSO) oversight?

b. RSO has sufficient time to perform his/her radiation safety duties?

c. Licensee has sufficient staff to support the radiation protection program?
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Appendix G:

Information Needed to Support Portable Gauge Licensee's
Request to Perform Non-Routine Maintenance
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Non-routine maintenance or repair (beyond routine cleaning and lubrication) involves detaching the
source or source rod from the device and any other activities during which personnel could receive
radiation doses exceeding the agency limits. If this maintenance or repair is not performed properly with
attention to good radiation safety principles, the gauge may not operate as designed and personnel
performing these tasks could receive radiation doses exceeding the VDH limits.

A typical moisture-density gauge contains 0.37 gigabecquerels (10 millicuries) of cesium-137 and 1.5
gigabecquerels (40 millicuries) of americium-241 as a neutron source. In about 9 minutes, an unshielded
cesium-137 source of this activity can deliver 0.05 sievert (5 rems) to a worker's hands or fingers (i.e.,
extremities), assuming the extremities are 1 centimeter from the source. Some gauges contain sources of
even higher activities with correspondingly higher dose rates. The threshold for extremity monitoring is
0.05 sievert (5 rems) per year.

Thus, applicants wishing to perform non-routine maintenance must use personnel with special training
and follow appropriate procedures consistent with the manufacturer's instructions and recommendations
that address radiation safety concerns (e.g., use of radiation survey meter, shielded container for the
source, personnel dosimetry). Accordingly, provide the following information:

* Describe the types of work, maintenance, cleaning, repair, etc., to be performed that necessitate
detaching the source or source rod from the device or that could cause personnel to receive
radiation doses exceeding VDH limits. The principal reason for obtaining this information is to
assist in the evaluation of the qualifications of individuals who will conduct the work and the
radiation safety procedures they will follow.

" Identify who will perform non-routine maintenance, their training and experience, and why they
are competent to perform non-routine maintenance.

* Submit procedures for safe handling of the radioactive source while the source or source rod is
detached from the gauge. These procedures should ensure the following:

* doses to personnel and members of the public are within regulatory limits and ALARA
(e.g., use of shielded containers or shielding);

* the source or source rod is secured against unauthorized removal access or under constant
surveillance;

* appropriate labels and signs are used; and
0 manufacturer's instructions and recommendations are followed.

* Confirm that individuals performing non-routine maintenance on gauges will always wear both
whole body and extremity monitoring devices.

" Verify possession of at least one survey instrument meeting the following criteria:
" Be capable of detecting gamma radiation;
" Be capable of measuring from 0.01 to 0.5 mSv/hr [I to 50 mrem/hr];
* Be calibrated at least annually with radionuclide point sources emitting radiation of the

type and energy of the sealed sources in the gauge;
* Be calibrated at least 2 points located at approximately 1/3 and 2/3 of each scale;

readings within ±20% are acceptable;
" Be calibrated by a person specifically licensed by VDH, the NRC, or an Agreement State

to calibrate radiation detection instruments; and
* Be checked for functionality prior to use (e.g., with the gauge or a check source).
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Note: Records of instrument calibration must be maintained for 3 years after the record is made
(12 VAC 5-481-1000).

Describe steps to be taken to ensure that radiation levels in areas where non-routine maintenance
will take place do not exceed 12 VAC 5-481-720 limits. For example, applicants can do the
following:

* commit to performing surveys with a survey instrument (as described above);
* specify where and when surveys will be conducted during non-routine maintenance; and
0 commit to maintaining, for 3 years from the date of the survey, records of the survey (e.g.,

who performed the survey, date of the survey, instrument used, measured radiation levels
correlated to location of those measurements), as required by 12 VAC 5-481-1050.
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Appendix H:

Operating and Emergency Procedures
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Operating Procedures

* If personnel dosimetry is provided:

* Always wear your assigned OSL or film badge when using the gauge or XRF.
* Never wear another person's OSL or film badge.
" Never store your OSL or film badge near the gauge.

" Before removing the gauge from its place of storage, ensure that, where applicable, each gauge
source is in the fully shielded position and that in gauges with a movable rod containing a sealed
source, the source rod is locked (e.g., keyed lock, padlock, mechanical control) in the shielded
position. Place the gauge in the transport case and lock the case.

" Sign out the gauge or XRF in a log book (that remains at the storage location) including the
date(s) of use, name(s) of the authorized users who will be responsible for the gauge, and the
temporary jobsite(s) where the gauge will be used.

" Block and brace the gauge to prevent movement during transport and lock the gauge in or to the
vehicle. Follow all applicable DOT requirements when transporting the gauge.

* Use the gauge or XRF according to the manufacturer's instructions and recommendations.

* Do not touch the unshielded source rod with your fingers, hands, or any part of your body.

" Do not place hands, fingers, feet, or other body parts in the radiation field from an unshielded
source.

" Perform routine cleaning and maintenance according to the manufacturer's instructions and
recommendations.

* When the gauge or XRF is not in use at a temporary jobsite, place the gauge or XRF in a secured
location (e.g., locked in the trunk of a car or locked in a storage shed).

" Prior to transporting the gauge or XRF, ensure that, where applicable, each gauge source is in the
fully shielded position. Ensure that in gauges with a movable source rod, the source rod is locked
in the shielded position (e.g., keyed lock, padlock, mechanical control). Place the gauge in the
transport case and lock the case. Block and brace the case to prevent movement during
transportation. Lock the case in or to the vehicle.

" Return the gauge or XRF to its proper locked storage location at the end of the work shift.

* Log the gauge or XRF into the daily use log when it is returned to storage.

" After making changes affecting the gauge storage area (e.g., changing the location of gauges
within the storage area, removing shielding, adding gauges or XRFs, changing the occupancy of
adjacent areas, moving the storage area to a new location), reevaluate compliance with public dose
limits and ensure proper security of gauges or XRFs.
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For Portable Gauges Only

" Unless absolutely necessary, do not look under the gauge when the source rod is being lowered
into the ground. If you must look under the gauge to align the source rod with the hole, follow the
manufacturer's procedures to minimize radiation exposure.

* After completing each measurement in which the.source is unshielded, immediately return the
source to the shielded position.

* Always maintain constant surveillance and immediate control of the gauge when it is not in
storage. At job sites, do not walk away from the gauge when it is left on the ground. Take actions
necessary to protect the gauge and yourself from danger of moving heavy equipment.

" Always keep unauthorized persons away from the gauge.

* If gauges are used for measurements with the unshielded source extended more than 3 feet beneath
the surface, use piping, tubing, or other casing material to line the hole from the lowest depth to 12
inches above the surface. If the piping, tubing, or other casing material cannot extend 12 inches
above the surface, cap the hole liner or take other steps to ensure that the hole is free of debris (and
it is unlikely that debris will re-enter the cased hole) so that the unshielded source can move freely
(e.g., use a dummy probe to verify that the hole is free of obstructions).

Emergency Procedures for Portable Gauges:

If the source fails to return to the shielded position (e.g., as a result of being damaged, source becomes
stuck below the surface) or if any other emergency or unusual situation arises (e.g., the gauge is struck by
a moving vehicle, is dropped, is in a vehicle involved in an accident):

* Immediately secure the area and keep people at least 15 feet away from the gauge until the
situation is assessed and radiation levels are known. However, perform first aid for any injured
individuals and remove them from the area only when medically safe to do so.

" If any heavy equipment is involved, detain the equipment and operator until it is determined there
is no contamination present.

* Gauge users and other potentially contaminated individuals should not leave the scene until
emergency assistance arrives.

" Notify the persons in the order listed below of the situation:

NAME* WORK PHONE NUMBER* HOME PHONE NUMBER*

* Fill in with (and update, as needed) the names and telephone numbers of appropriate personnel (e.g., the

Radiation Safety Officer (RSO), or other knowledgeable licensee staff, licensee's consultant, gauge
manufacturer) to be contacted in case of emergency.

* Follow the directions provided by the person contacted above.
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Emergency Procedures for XRFs.

If the XRF is lost, damaged or stolen, or if any other emergency or other unusual event occurs arises:

" Immediately secure the area and keep people at least 15 feet away from the XRF until the situation
is assessed and radiation levels are known. However, perform first aid for any injured individuals
and remove them from the area only when medically safe to do so.

* XRF users and other potentially contaminated individuals should not leave the scene until
emergency assistance arrives.

* Notify the persons in order listed below of the situation:

NAME* WORK PHONE NUMBER* HOME PHONE NUMBER*

* Fill in with (and update, as needed) the names and telephone numbers of appropriate personnel (e.g., the

Radiation Safety Officer (RSO), or other knowledgeable licensee staff, licensee's consultant, XRF
manufacturer) to be contacted in case of emergency.

e Follow the directions provided by the person contacted above.

RSO and Licensee Management:

* Arrange for a radiation survey to be conducted as soon as possible by a knowledgeable person
using appropriate radiation detection instrumentation. This person could be a licensee employee
using a survey meter located at the jobsite or a consultant. To accurately assess the radiation
danger, it is essential that the person performing the survey be competent in the use of the survey
meter.

" If portable gauges are used for measurements with the unshielded source extended more than 3
feet below the surface, contact persons listed on the emergency procedures who know the steps to
be followed to retrieve a stuck source and to convey those steps to the staff on site.

" Make necessary notifications to local authorities as well as the agency required. (Even if not
required to do so, you may report ANY incident to the agency by calling (804) 864-8150 during
business hours and (804) 674-2400 or 800-468-8992 and state that it is a radiological emergency,
which is staffed 24 hours a day and accepts collect calls.) The agency notification is required
when gauges containing licensed material are lost or stolen, when gauges are damaged or involved
in incidents that result in doses in excess of limits (12 VAC 5-481-1110), and when it becomes
apparent that attempts to recover a source stuck below the surface will be unsuccessful.

" Reports to VDH must be made within the reporting timeframes specified by the regulations.

" Reporting requirements are found in 12 VAC 5-481-1090, 12 VAC 5-481-1100, 12 VAC 5-481-
1110, 12 VAC 5-481-1140, 12 VAC 5-481-1150, 12 VAC 5-481-1160 E.
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Appendix I:

Dosimetry-Related Guidance
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Appendix I, Part 1:

Worksheet for Demonstrating that Unmonitored Users Are
Not Likely to Exceed 10 Percent of the Allowable Limits
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Worksheet for Demonstrating that Unmonitored Individuals Are Not
Likely to Exceed 10 Percent of the Allowable Limits

Instructions: To meet the requirement of 12 VAC 5-481-760 complete Steps 1 through 6 and sign
and date the evaluation on the line provided.

Disclaimer: If there is a change in workload or if a new source is acquired a new evaluation will
need to be performed.

Step 1.

Determine the radiation level while the shutter is open in one of the following ways. Record the
results below.

* Obtain from the manufacturer's specifications: the radiation level approximately 30
centimeters from the portable gauge or XRF when shutter is open, or

" Measure the radiation level with a calibrated survey meter.

- When making the radiation measurement while the shutter is open, place the survey
instrument approximately 30 centimeters from the portable gauge or XRF while
following good radiation safety practices.

mrem per hour

Step 2.

Record the average number of minutes per week that the portable gauge or XRF is used with the
shutter in open position.

minutes per week

Step 3.

Divide the minutes per week (Step 2.) by 60 to determine hours per week and record below.

minutes per week (Step 2.) / 60

hours per week
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Step 4.

Multiply the hours per week (Step 3.) by 52 weeks to equal hours per year and record below.

__ hours per week (Step 3.) X 52 weeks

hours per year

Step 5.

Multiply hours per year (Step 4.) by mrem per hour (Step 1.) to equal mrem received per year and
record below.

hours per year (Step 4.) X

mrem per year

Is the # of mrem per year (Step 5.) greater than 500?

mrem per hour (Step 1.)

Step 6

El Yes FI No

- If yes provide dosimetry as required by 12 VAC 5-481-760.

- If no, proceed to Step 7.

Step 7.

Is the # of mrem per year (Step 5.) greater than 100? [] Yes [] No

If yes, and you have an employee that is a declared pregnant worker as defined by 12 VAC 5-
481-10 provide dosimetry to that individual. In addition, provide annual radiation safety
training as required byl2 VAC 5-481-2270 to all employees that use the portable gauge or
XRF.

If no, you are not required under 12 VAC 5-481, 'Virginia Radiation Protection
Regulations' to provide dosimetry to your employees.

Signature of Person Perfonning the
Evaluation

Date
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Appendix I, Part 2

Guidance for Demonstrating that Individual Members of
the Public will not Receive Doses Exceeding the Allowable

Limits
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Licensees must ensure that:
* The radiation dose received by individual members of the public does not exceed 1 mSv (100

mrem) in one calendar year resulting from the licensee's possession and/or use of licensed
materials.[ Members of the public include persons who live, work, or may be near locations where portable

gauges or XRFs are used or stored and employees whose assigned duties do not include the use of
licensed materials and who work in the vicinity where gauges or XRFs are used or stored.

* The radiation dose in unrestricted areas does not exceed 0.02 mSv (2 mrem) in any one hour.

Typical unrestricted areas may include offices, shops, laboratories, areas outside buildings,
property, and non-radioactive equipment storage areas. The licensee does not control access to these
areas for purposes of controlling exposure to radiation or radioactive materials. However, the
licensee may control access to these areas for other reasons such as security.

Licensees must show compliance with both portions of the regulation. Calculations or a combination of
calculations and measurements (e.g., using an environmental film badge or OSL) are often used to prove
compliance.

Calculation Method
Note: For ease of use by most portable gauge licensees, the examples in this Appendix use conventional units. The
conversions to SI units are as follows: 1 ft = 0.305 m; I mrem = 0.01 mSv.

The calculation method takes a tiered approach, going through a three-part process starting with a worst
case situation and moving toward more realistic situations. It makes the following simplifications: (1)
each gauge is a point source, (2) typical radiation levels encountered when the source is in the shielded
position are taken from either the Sealed Source & Device (SSD) Registration Sheet or the manufacturer's
literature, and (3) no credit is taken for any shielding found between the gauges and the unrestricted areas.
Part 1 of the calculation method is simple but conservative. It assumes that an affected member of the
public is present 24 hours a day and uses only the "inverse square law" to determine if the distance
between the gauge and the affected member of the public is sufficient to show compliance with the public
dose limits. Part 2 considers not only distance, but also the time that the affected member of the public is
actually in the area under consideration. Part 3 considers distance and the portion of time that both the
gauge and the affected member of the public are present. Using this approach, licensees make only those
calculations that are needed to demonstrate compliance. In many cases licensees will need to use the
calculation method through Part 1 or Part 2. The results of these calculations typically result in higher
radiation levels than would exist at typical facilities, but provide a method for estimating conservative
doses which could be received.

Example 1
To better understand the calculation method, we will look at Moisture-Density Measurements, Inc., a
portable gauge licensee. Yesterday, the company's president noted that the new gauge storage area is very
close to his secretary's desk and he asked Joe, the Radiation Safety Officer (RSO), to determine if the
company is complying with VDH regulations.

The secretary's desk is near the wall separating the reception area from the designated, locked gauge
storage area, where the company is storing its three gauges. Joe measures the distances from each gauge
to the wall and looks up in the manufacturer's literature the radiation levels individuals would encounter
for each gauge.
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Findings:
Joe finds that gauge #1 and #2 are stored in transportation containers, gauge #3 is not in a transport
container since it is being recharged. Gauge #1 is documented as reading 2 mrem/hr at 1 ft and is 8 ft
away from the secretary's desk. Gauge #2 is documented as reading 8 mrem/hr at 1 ft and is 12 ft away
from the secretary's desk. Gauge #3 is documented as reading 2 mrem/hr at 3 ft and is 15 ft away from
the secretary's desk.

Example 1: Part 1
Joe's first thought is that the distance between the gauges and the secretary's chair may be sufficient to
show compliance with the regulation in 12 VAC 5-481-720. So, taking a "worst case" approach, he
assumes: 1) the gauges are constantly present (i.e., 24 hr/d), 2) all three gauges remain in storage with no
other use, and 3) the secretary is constantly sitting in the desk chair (i.e., 24 hr/d). Joe proceeds to
calculate the dose she might receive hourly and yearly from each gauge as shown in Tables 3, 4, and 5
below.

Table 3, Calculation Method, Part 1--Hourly and Annual Dose Received from Gauge 1

IGAUGE1
Step Description,... Input Data Results
N o..__.._.._...._.

Dose received in an hour at known distance from gauge (e.g., from 2 2
manufacturer's data), in mrem/hr

2 Square of the distance (ft) at which the Step 1 rate was measured, in f 2  (1) 1

Square of the distance (ft) from the gauge to the secretary's desk in an (8)- 64
unrestricted area, in ft2

4 Multiply the results of Step 1 by the results of Step 2 (this is an intermediate 2 x 1 =2
result) _

Divide the result of Step 4 by the result of Step 3 to calculate the dose received 2/64 = 0.031
5 by an individual at the secretary's desk, HOURLY DOSE RECEIVED FROM

GAUGE 1, in mrem in an hour.

6 Multiply the result of Step 5 by 24 hr/d x 365 d/yr = MAXIMUM ANNUAL 0.031 x 24 x 365 =
DOSE RECEIVED FROM GAUGE 1, in mrem in a year. 0.031 x 8760 = 272

Table 4, Calculation Method, Part 1--Hourly and-Annual Dose Received from Gauge 2
IGAUGE2 _

Step No. Description . Input.Data Results

1 Dose received in an hour at known distance from gauge (e.g., from 8 8
manufacturer's data), in mremrhr

2 Square of the distance (ft) at which the Step 1 rate was measured, in ft2  (1)2 1
3 Square of the distance (ft) from the gauge to the secretary's desk in an (12)- 144

unrestricted area, in ft2

.4 Multiply the results of Step I by the results of Step 2 (this is an 8 x 1 = 8
intermediate result)

ý5 Divide the result of Step 4 by the result of Step 3 to calculate dose 8/144 =.056
received in an hour by an individual at the secretary's desk, HOURLY

DOSE RECEIVED FROM GAUGE 2, in mrem in an hour

6 Multiply the result of Step 5 by 24 hr/d x 365 d/yr = MAXIMUM 0.056 x 24 x 365 =0.056 x
ANNUAL DOSE RECEIVED FROM GAUGE 2, in mrem in a year 8760 = 491
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Table 5, Calculation Method, Part 1l-Hourly and Annual Dose Received from Gauge 3.
__"_ •__ _ _ _ _ __ GAUGE3 __"_

Step Description' Input Data Results
'N o. ._ _ _ __,,
1 Dose received in an hour at known distance from gauge (e.g., from 2 2

manufacturer's data), in.mremrhr
2 Square of the distance (ft) at which the Step 1 rate was measured, in ft-' (3) 9
3 Square of the distance (ft) from the gauge to the secretary's desk in an (15) 225

unrestricted area, in ft2

4 Multiply the results of Step 1 by the results of 2 x 9 =18
Step 2 (this is an intermediate result)

5 Divide the result of Step 4 by the result of Step 3 to calculate dose 18/225 0.08
received by an individual at the secretary's desk, HOURLY DOSE
RECEIVED FROM GAUGE 3, in mrem in an hour

6 Multiply the result of Step 5 by 24 hr/d x 365 d/yr = MAXIMUM 0.08 x 24 x 365 = 0.08 x
ANNUAL DOSE RECEIVED FROM GAUGE 3, in mrem in a year 8760 = 701

To determine the total hourly and total annual dose received, Joe adds the pertinent data from the
preceding tables.

Table 6, Calculation Method, Part 1---Total Hourly and Annual Dose Receivedfrom.Gauge 1, 2, and 3
Step Description Gauge 1 . Gauge 2 Gauge 3. Sum''No... "___ _ __"__ __ _"_ _ ' _ _

7 TOTAL HOURLY DOSE 0.031 0.056 0.08 0.031 + 0.056 + 0.08 =0.167
RECEIVED from Step 5 of Tables
1-3, 1-4, and 1-5, in mrem in an hour

8 TOTAL ANNUAL DOSE 272 491 701 272 +491 + 701 = 1464
RECEIVED from Step 6 of Tables
1-3, 1-4, and 1-5, in mrem in a year

NOTE: The Sum in Step 7 demonstrates compliance with the 2 mrem in any one hour limit. Reevaluate if
assumptions change. If the Sum in Step 8 exceeds 100 mrem/yr, proceed to Part 2 of the calculation

,method.

At this point, Joe is pleased to see that the total dose that an individual could receive in any one hour is
only 0.167 mrem, but notes that an individual could receive a dose of 1,464 mrem in a year, much higher
than the 100 mrem limit.

Example 1: Part 2
Joe reviews his assumptions and recognizes that the secretary is not at the desk 24 hr/d. He decides to
make a realistic estimate of the number of hours the secretary sits in the chair at the desk, keeping his
other assumptions constant (i.e., the gauges are constantly present (i.e., 24 hr/d), all three gauges remain
in storage with no other use). He then recalculates the annual dose received.
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Table 7, Calculation Method, Part 2--Annual Dose Received from Gauges 1, 2, and 3

Step No. Description I Results
9 A. Average number of hours per day that individual spends in area of concern (e.g., 5

secretary sits at desk 5 hr/day; the remainder of the day the secretary is away from the
desk area copying, filing, etc.)
B. Average number of days per week in area (e.g., secretary is part time and works 3 3
days/week)

C. Average number of weeks per year in area (e.g., secretary works all year) 52
10 Multiply the results of Step 9.A. by the results of Step 9.B. by the results of Step 9.C. = 5 x 3 x 52

AVERAGE NUMBER OF HOURS IN AREA OF CONCERN PER YEAR = 780
11 Multiply the sum in Step 7 by the results of Step 10 = ANNUAL DOSE RECEIVED 0.167 x

FROM GAUGES CONSIDERING REALISTIC ESTIMATE OF TIME SPENT 780 = 130
IN AREA OF CONCERN, in mrem in a year

Note: If Step II exceeds 100 mrem in a year, proceed to Part 3 of the calculation method.

Although Joe is pleased to note that the calculated annual dose received is significantly lower, he realizes
it still exceeds the 100 mrem in a year limit.

Example 1, Part 3
Again Joe reviews his assumptions and recognizes that the gauges are not always in storage when the
secretary is seated at the desk. As he examines the situation, he realizes he must consider each gauge
individually.

Summary of Information:
" Gauge #1 is located in the storage area continuously (24 hr/d).
* Gauge #2 is located in the storage area continuously (24 hr/d) for 8 months of the year and

at temporary job sites for the remaining 4 months of the year.
" Gauge #3 is located in the storage area overnight only, it is used each day at temporary job

sites and returned at the end of the day. The gauge is only present during the secretary's
first and last hours of work each day.

" The secretary is sitting at the desk 5 hours/day, 3 days/week, and 52 weeks/year.
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Table 8, Calculation Method, Part'3---Annual Dose Received from Gauges 1, 2, and 3
Step No. Description GAUGE 1 GAUGE 2 GAUGE 3
.12 Average number of hours per day gauge is in 5 5 2
* storage while secretary is present
13 Average number of days per week gauge is in 3 3 3

storage while secretary is present
14 Average number of weeks per year gauge is 52 32 52

in storage while secretary is present

15 Multiply the results of Step 12 by the results of 5 x 3 x 52= 5 x 3 x 32 2 x 3 x 52
Step 13 by the results of Step 14 = TOTAL 780 480 312
HOURS EACH GAUGE IS STORED PER
YEAR WHILE SECRETARY IS
PRESENT

16 Multiply the results of Step 15 by the results of 780 x 0.031 = 480 x 0.056 = 312 x 0.08 =

Step 7 = ANNUAL DOSE RECEIVED 24 27 25
FROM EACH GAUGE, in mrem in a year

!17 Sum the results of Step 16 for each gauge = 24 + 27 + 25 = 76
TOTAL ANNUAL DOSE RECEIVED
CONSIDERING REALISTIC ESTIMATE
OF TIME SPENT IN AREA OF
CONCERN AND TIME GAUGE IS IN
STORAGE, in mrem in a year

ýNOTE: If the result in Step 17 is greater than 100 mrem/yr, the licensee must take corrective actions.. . .... .... .... . .. . ...... . . . . . ,, , . . . , . .. . . . . . _ [ . . . . . . . . . . . . . . . . . . . . .. .

Joe is pleased that the result in Step 17 shows compliance with the 100 mrem/yr limit. Had the result in
Step 17 been higher than 100 mrem/yr, then Joe could have done one or more of the following:

* Consider whether the assumptions used to determine occupancy and the time each gauge is in
storage are accurate, revise the assumptions as needed, and recalculate using the new assumptions

* Calculate the effect of any shielding located between the gauge storage area and the secretarial
workstation--such calculation is beyond the scope of this Appendix

* Take corrective action (e.g., move gauges within storage area, move the storage area, move the
secretarial workstation) and perform new calculations to demonstrate compliance

" Designate the area outside the storage area as a restricted area and the secretary as an
occupationally exposed individual. This would require controlling access to the area for purposes
of radiation protection and training the secretary as required by 12 VAC 5-481-2270.

Note that in the example, Joe evaluated the unrestricted area outside only one wall of the gauge storage
area. Licensees also need to make similar evaluations for other unrestricted areas and to keep in mind the
ALARA principle, taking reasonable steps to keep radiation dose received below regulatory requirements.
In addition, licensees need to be alert to changes in situations (e.g., moving any of the gauges closer to the
secretarial workstation, adding a gauge to the storage area, changing the secretary to a full-time worker, or
changing the estimate of the portion of time spent at the desk) and to perform additional evaluations, as
needed.

Note: 12 VAC 5-481-1050 requires licensees to maintain records demonstrating compliance with the dose limits
for individuals members of the public.
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Combination Measurement-Calculation Method
This method, which allows the licensee to take credit for shielding between the gauge and the area in
question, begins by measuring radiation levels in the areas, as opposed to using manufacturer-supplied
rates at a specified distance from each gauge. These measurements must be made with calibrated survey
meters sufficiently sensitive to measure background levels of radiation. However, licensees must exercise
caution when making measurements with currently calibrated radiation survey instruments. A maximum
dose of 1 mSv (100 mrem) received by an individual over a period of 2080 hours (i.e., a "work" year of
40 hr/wk for 52 wk/yr) is equal to less than 0.5 microsievert (0.05 mrem) per hour.

This rate is well below the minimum sensitivity of most commonly available G-M survey instruments.

Instruments used to make measurements for calculations must be sufficiently sensitive. An instrument
equipped with a scintillation-type detector (e.g., NaI(TI)) or a micro-R meter used in making very low
gamma radiation measurements should be adequate.
Licensees may also choose to use environmental film badges or OSLs in unrestricted areas next to the
gauge storage area for monitoring. This direct measurement method would provide a definitive
measurement of actual radiation levels in unrestricted areas without any restrictive assumptions. Records
of these measurements can then be evaluated to ensure that rates in unrestricted areas do not exceed the 1
mSv/yr (100 mrem/yr) limit. Note: Film badges or OSLs used for personnel monitoring may not have
sufficient sensitivity for this purpose. Generally, the minimum reportable dose received is 0.1 mSv (10
mrem). Suppose a film badge or OSL monitors dose received and is changed once a month. If the
measurements are at the minimum reportable level, the annual dose received could have been about 1.2
mSv (120 mrem), a value in excess of the 1 mSv/yr (100 mrem/yr) limit. If licensees use film badges or
OSLs to evaluate compliance with the public dose limits, they should consult with their supplier and
choose more sensitive film badges or OSLs to be used for environmental monitoring.

Example 2
As in Example 1, Joe is the RSO for Moisture-Density Measurements, Inc., a portable gauge licensee. The
company has three gauges stored in a designated, locked storage area that adjoins an unrestricted area
where a secretarial work station is located. See Example 1, Findings paragraph. Joe wants to see if the
company complies with the public dose limits at the secretarial station. During the winter while all the
gauges were in storage, Joe placed an environmental film badge in the secretarial work space for 30 days.
Joe chose a winter month so he did not have to keep track of the number of hours that each gauge was in
the storage area. The film badge processor sent Joe a report indicating the film badge received 100 mrem.
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Table 9, Combination Measurement-Calculation Method

Step No. Description ' • . . InputData and Results
PART 1 ... " " • _.. ,-"_•_•
1 Dose received by film badge, in mrem 100

2 Total hours film badge exposed 24 hr/d x 30 d/mo = 720

3 Divide the results of Step 1 by the results of Step 2 to 0.14
determine HOURLY DOSE RECEIVED, in mrem in an hour

4 Multiply the results of Step 3 by 365 d/yr x 24 hr/d = 8760 365 x 24 x 0.14 8760 x
hours in one year = MAXIMUM ANNUAL DOSE 0.14 = 1226
RECEIVED FROM GAUGES, in mrem in a year

NOTE: For the conditions described above, Step 3 indicates that the dose received in any one hour is
less than the 2 mrem in any one hour limit. However, if there are any changes, then the licensee
would need to reevaluate the potential doses which could be received in any one hour. Step 4
indicates that the annual dose received would be much greater than the 100 mrem in a year allowed
by the regulations.
PART 2 .....

At this point Joe can adjust for a realistic estimate of the time the secretary spends in the area as he did in
Part 2 of Example 1.
PART 3...
If the results of Joe's evaluation in Part 2 show that the annual dose received in a year exceeds 100 mrem,
then he can make adjustments for realistic estimates of the time spent in the area of concern while the
gauges are actually in storage as in Part 3 of Example 1. (Recall that the film badge measurement was
made while all the gauges were in storage--i.e., 24 hr/d for the 30 days that the film badge was in place.)
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Appendix J:

Requests to Perform Leak Testing and Sample Analysis
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Leak Test Program

Training

Before allowing an individual to perform leak testing, the RSO will ensure that he or she has sufficient
classroom and on-the-job training to show competency in performing leak tests independently.

Classroom training may be in the form of lecture, videotape, or self-study, and will cover the following
subject areas:

* Principles and practices of radiation protection;
* Radioactivity measurements, monitoring techniques, and the use of instruments;
* Mathematics and calculations basic to the use and measurement of radioactivity; and
* Biological effects of radiation.

Appropriate on-the-job-training consists of:
* Observing authorized personnel collecting and analyzing leak test samples;
* Collecting and analyzing leak test samples under the supervision and in the physical presence of

an individual authorized to perform leak tests.

Facilities and Equipment

* To ensure achieving the required sensitivity of measurements, leak tests will be analyzed in a low-
background area.

" Individuals conducting leak tests will use a calibrated and operable survey instrument to check leak
test samples for gross contamination before they are analyzed.

* An NaI(TI) well counter system with a single or multichannel analyzer will be used to count samples
from gauges containing gamma-emitters (e.g., Cs-137, Co-60).

" A liquid scintillation or gas-flow proportional counting system will be used to count samples from
gauges containing beta-emitters (elg., Sr-90) or alpha emitters (e.g., Am-241).

Frequency for Conducting Leak Tests of Sealed Sources

* Leak tests will be conducted at the frequency specified in the respective SSD Registration Certificate.

Procedure for Performing Leak Testing and Analysis

* For each source to be tested, list identifying information such as gauge serial number, radionuclide,
activity.

* If available, use a survey meter to monitor exposure.
* Prepare a separate wipe sample (e.g., cotton swab or filter paper) for each source.
" Number each wipe to correlate with identifying information for each source.
* Wipe the most accessible area where contamination would accumulate if the sealed source re leaking.
" Select an instrument that is sensitive enough to detect 185 Bq (0.005 microcurie) of the radionuclide

contained in the gauge.
" Using the selected instrument, count and record background count rate.
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* Check the instrument's counting efficiency using standard source of the same radionuclide as the
source being tested or one with similar energy characteristics. Accuracy of standards should be within
+1-5 percent of the stated value and traceable to a primary radiation standard such as those maintained
by the National Institutes of Standards and Technology (NIST).

* Calculate efficiency.

For example: F(cpm from std) - (cpm from bkg)] = efficiency in cpm/Bq
activity of std in Bq

where: cpm = counts per minute
std = standard
bkg = background
Bq = Becquerel

* Count each wipe sample; determine net count rate.
" For each sample, calculate and record estimated activity in Bq (or microcuries).

For example: [(cpm from wipe sample) - (cpm from bkg)] = Bq on wipe sample
efficiency in cpm/Bq

* Sign and date the list of sources, data, and calculations. Retain records for 3 years.
" If the wipe test activity is 185 Bq (0.005 microcurie) or greater, notify the RSO so that the source can

be withdrawn from use and disposed of properly. Also notify the agency.
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Appendix K:

Major DOT Regulations; Sample Bill of Lading
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The major areas in the DOT regulations that are most relevant for transportation of typical portable
gauges that are shipped as Type A quantities are as follows:

* Table of Hazardous Materials and Special Provisions 49 CFR 172.101, and App. A, Table 2:
Hazardous materials table, list of hazardous substances and reportable quantities

" Shipping Papers 49 CFR 172.200-204. general entries, description, additional description
requirements, shipper's certification

" Package Markings 49 CFR 172.300, 49 CFR 172.301, 49 CFR 172.303, 49 CFR 172.304, 49
CFR 172.310, 49 CFR 172.324: General marking requirements for non-bulk packagings,
prohibited marking, marking requirements, radioactive material, hazardous substances in non-bulk
packaging

* Package Labeling 49 CFR 172.400, 49 CFR 172.401, 49 CFR 172.403, 49 CFR 172.406, 49
CFR 172.407, 49 CFR 172.436, 49 CFR 172.438, 49 CFR 172.440: General labeling
requirements, prohibited labeling, radioactive materials, placement of labels, specifications for
radioactive labels

* Placarding of Vehicles 49 CFR 172.500, 49 CFR 172.502, 49 CFR 172.504, 49 CFR 172.506, 49
CFR 172.516, 49 CFR 172.519, 49 CFR 172.556: Applicability, prohibited and permissive
placarding, general placarding requirements, providing and affixing placards: highway, visibility
and display of placards, RADIOACTIVE placard

" Emergency Response Information, Subpart G, 49 CFR 172.600, 49 CFR 172.602, 49 CFR
172.604: Applicability and general requirements, emergency response information, emergency
response telephone number

* Training, Subpart H, 49 CFR 172.702, 49 CFR 172.704: Applicability and responsibility for
training and testing, training requirements

" Radiation Protection Program for Shippers and Carriers, Subpart I, 49 CFR 172.800, etc.

" Shippers - General Requirements for Shipments and Packaging, Subpart I, 49 CFR 173.403, 49
CFR 173.410, 49 CFR 173.412, 49 CFR 173.415, 49 CFR 173.433, 49 CFR'173.435, 49 CFR
173.441, 49 CFR 173.475, 49 CFR 173.476: Definitions, general design requirements, additional
design requirements for Type A packages, authorized Type A packages, requirement for
determining A, and A2, table of A, and A2 values for radionuclides, radiation level limit, quality
control requirements prior to each shipment, approval of special form radioactive materials

* Carriage by Public Highway 49 CFR 177.816, 49 CFR 177.817, 49 CFR 177.834(a), 49 CFR
177.842: Driver training, shipping paper, general requirements (secured against movement), Class
7 (radioactive) material
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Portable gauges and XRFs are generally shipped either as excepted packages for limited quantities of
radioactive material or as Type A packages. Packages containing XRFs may be shipped as limited
quantities if the radiation level at any point on the external surface of the package does not exceed 0.005
mSv/hour (0.5 mrem/hour). Packages with higher radiation levels are shipped as Type A packages. The
following tables summarize labeling, marking, and shipping paper requirements for Type A packages.

Labeling Packages (49 CFR 172.400-450).". "

NOTE: IAEA, ICAO, and IMO may require additional hazard communication information for international shipments. This table must
not be used as a substitute for the DOT and NRC regulations on the transportation of radioactive materials.

* Labeling is required to be: (1) placed near the required marking of the proper shipping name, (2) printed or affixed to the
package surface, (3) in contrast with its background, (4) unobscured by markings or attachments, (5) within color, design,
and size tolerance, and (6) representative of the HAZMAT contents of the package.
- Two labels are renuired on onoosite sides of the packaee. excluding the bottom.

Determination of Required Label

Size:
Sides.: .•. / .
_100 mm

Rodr ADIOACTIVE < RADIOACTIVE 11 .RAD DACTIVE jll
5-6.3mm n

49 CFR 172.436 49 CFR 172.438 49 CFR 172.440

WHITE-I YELLOW-Il YELLOW-Ill

Required Surface radiation level < 0.005 0.005 mSv/hour (0.5 mrem/hour) 0.5 mSv/hour (50 mrem/hour) <
when: mSv/hour (0.5 mrem/hour) < surface radiation level _ surface radiation level _<

0.5 mSv/hour (50 mrem/hour) 2 mSv/hour (200 mrem/hour)
Or: TI=0 TI< I I <TI < 10

[I meter dose rate< 0.5 mrem/hour] [I meter dose rate !S I mrem/hour] [1 meter dose rate< 10 mremo/hour]
Content on Radioactive Labels

RADIOACTIVE label must contain (entered using a durable, weather-resistant means):
(1) The radionuclides in the package. Symbols (e.g., Cs-137) are acceptable.
(2) The activity in SI units (e.g., Bq, TBq) or both SI units with customary units (e.g., Ci, mCi) in parenthesis.
(3) The Transport Index (TI) in the supplied box. The TI is entered only on YELLOW-Il and YELLOW-Ill labels.

Some Special Considerations for Labeling Requirements

- Radioactive material, excepted packages (e.g., Limited Quantity, Radioactive Instrument and Article) are excepted from
labeling.
- The "Cargo Aircraft Only" label is typically required for radioactive materials packages shipped by air [§ 172.402(c)]
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Marking Packages (49 CFR 172.300-308)

NOTE: IAEA, ICAO, and IMO may require additional hazard communication information for international. shipments. This table must

Always Required, Unless Excepted Sometimes Required Optional
* Proper shipping name • If in excess of 50 kg, Gross Weight • Both the name and address of

* U.N. Identification Number • If hazardous substance, "RQ" in consignor and consignee are
association with the proper shipping recommended.

* Name and address of consignor or name Other markings (e.g.,
consignee, unless: The package type if Type A or Type B advertising) are permitted, but
-Highway only and no motor carrier (1/2" or greater letters) must be sufficiently away from
transfers, or * The specification-required markings markings and labeling

-Part of truckload lot and entire (see § 178.350-353)

contents of freight container are • For approved packages, the certificate
shipped from one consignor to one ID number
consignee (§ 172.301 (d))

Some Special Considerations for Marking Requirements

* Marking is required to be (I) durable, (2) printed on a package, label, tag, or sign, (3) unobscured by labels or
attachments, (4) isolated from other marks, and (5) be representative of the hazmat contents of the package.
* Limited quantity packages (§ 173.421) must bear the marking "radioactive" on the outside of the inner package, or the
outer package itself, and are excepted from other marking.
* Empty (§173.428) and Radioactive Instrument and Article (§173.424) packages are excepted from marking.

DOT Shipping Papers (49 CFR 172.200-205)

NOTE: IAEA, ICAO, and IMO may require additional hazard communication information for international shipments. This table must
not be used as a substitute for the DOT and NRC regulations on the transportation ofradioactive materials.

Always Required, Unless Excepted Sometimes Required
* The basic desription, in sequence

Proper shipping name
Hazard Class (7)
U.N. Identification Number

* If hazardous substance, "RQ" as part of the basic
description

Optional

* 24 hour emergency response telephone number

• Name of shipper

* Proper page numbering (Page I of 4)

* The total quantity (mass), in appropriate units

* The name of each radionuclide and total package activity.
The activity must be in SI units (e.g., Bq, TBq) or both SI
units and customary units (e.g., Ci, mCi).

* For each labeled package:
The category of label used
The transport index of each package with a Yellow-1l or
Yellow-Ill label
Shipper's certification (not required of private carriers)

* The type of packaging (e.g., Type A)

* Other information is permitted (e.g., functional
description of product), provided it does not confuse or
detract from the proper shipping name or other required
information

* Emergency response hazards and guidance information
(§§ 172.600-604) may be entered on the shipping papers,
or may be carried with the shipping papers

Some Special Considerations/Exceptions for Shipping Paper Requirements

* Shipments of Radioactive Material, excepted packages, under UN2908-UN291 I (e.g., Limited Quantity, Empty, or
Instrument and Article), are excepted from shipping papers. For limited quantities (§173.421), this is only true if the
limited quantity is not a hazardous substance (RQ) or hazardous waste.

* Shipping papers must be in the pocket on the left door, or readily visible to a person entering the driver's compartment and
within arm's reach of the driver.

* For shipments of multiple cargo types, any HAZMAT entries must appear as the first entries on the shipping papers, be
designated by an "X" (or "RQ") in the hazardous material column, or be highlighted in a contrasting color.
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SAMPLE BILLS OFLADING

DATE P.O. NO. SHIPPER NO.

SHIP DATE
CONSIGNEE SHIPPER/CONSIGNOR (FROM)

RED E. WAITING ABC PAVING COMPANY

DEF PAVING INTERNATIONAL 456 MAIN STREET

123 DIRT ROAD ANY OTHER TOWN, USA 67890

ANYTOWN, USA 12345

PHONE NO. EMERGENCY RESPONSE NUMBER (REQUIRED IN HM COLUMN MARKED) ROUTE

123-456-7890
Number of. HM. Kind of Packaging, Description of Articles, Weight Class or Cube

Packages * Special Marks and Exceptions (lb) Rate Ref. (Optional)

1 x RQ, Radioactive Material, Type A package,

Special Form, 7, UN3332

Cs-137, 0.30 GBq (8.0 mCi)

Am-241, 1.48 GBq (40 mCi)

Radioactive Yellow II Label, TI = 0.3

Dim 35 x 45 x 78 cm

Emergency Contact: (123) 456-7890

THIS IS TO CERTIFY THAT THE ABOVE-NAMES MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED,'PACKAGED, MARKED, AND LABELED
AND ARE IN PROPER CONDITION FOR TRANSPORTATION ACCORDING.TO.THE APPLICABLE REGULATIONS OF THE DEPARTMENT OF
TRANSPORTATION.

SHIPPER/CONSIGNOR CARRIER

WANDA SHIPPITT SB FREIGHTWAYS
AUTHORIZED SIGNATURE DATE AUTHORIZED SIGNATURE
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Your Company's Letterhead

BILL OF LADING

Shipper: . ABS Paving Company
456 Main Street
Any town, USA

RQ, Radioactive material, Type A package,
Special Form, 7, UN 3332

CS-137, 0.30 GBq (8.0 mCi) Am-241, 1/48 GBq (40.0 mCi)

Radioactive Yellow II Label, TI = 0.3

***EMERGENCY CONTACT: (123) 456-7890****

(Signature)
SHIPPER
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SAMPLE SHIPPERS DECLARATION FOR DANGEROUS GOODS

Shipper ... Air Waybill No. 548974.. .

Page of Pages

- Shipper's Reference Number 8-56

Consignee

XFE9X TESTING LABS
355 MAIN STREET
ATLANTA,.GA
USA

Two completed and signed copies of this Declaration mnust be handed WARN ING
to the o•perator

TRANSPORT DETAILS Failure to comply in all respects with the applicableThis shipment is within the Airport of Departure Falrtocmyina escswthheppcbe
Thim s spmentiscrihibd f lthe AirportofDangerous Goods Regulations may be in breach of the
lmaons prscrbled fICA-: (dHARt applicable law, subject to legal penalties.
nion aplicable,) CIAOHR

PASSENGER CARGO
AIRCRAFT AIRCRAFT

ON LY________________ _
J .hinmentTvne" [dplqtp nnn-annlicahl,'

Airport of Destination: ATLANTA, HARTSFIE.L.D... RADIOACTIVE

NATURE AND QUANTITY OF DANGEROUS GOODS
UN NUMBER OR IDENTIFICATION Number, Proper Shipping name, Class or Division (subsidiary risk),
Packing Group (if required), and all other required information

UN 3332, Radioactive Material, Type A Package, Special Form, 7, RQ

Cs-137, 0.30 GBq (8 mCi)

Am-241, 1.48 GBq (40 mCi)

All packed in one Type A package

l1-Yellow, TI = 0.6, Dim 35 x 42 x 75 cm

Additional Handling Information This shipment may be carried on passenger aircraft outside U.S. jurisdiction.

Emergency response sheet attached to Dangerous Goods Declaration

Emergency Telephone Number (011) 123-456-7890

I hereby declare that the contents of this consignment Nanie.Title nf viinatnrv
are fully and accurately described above by the proper A. BROWN,SHIPPING MANAGER
shipping name, and are classified, packaged, marked
and labeled/placarded, and are in all respects in proper Plae.and ..ata
condition for transport according to applicable RICHMOND vA. .J ,2007

International and National Governmental Regulations. Si ..ature
I declare that all of the applicable air transport Signature

requirements have been met
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Appendix L:

Security Guidance
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VDH regulations require a portable gauge licensee to use a minimum of two independent physical
controls that form tangible barriers to secure portable gauges from unauthorized removal whenever the
portable gauge is not under the control and constant surveillance by the licensee. "Control and maintain
constant surveillance" of portable gauges means being immediately present or remaining in close
proximity to the portable gauge to prevent unauthorized removal of the portable gauge. The objective of
the security guidance is to reduce the opportunity for unauthorized removal and/or theft by providing a
delay and deterrent mechanism.

The following security requirements apply to portable gauge licensees regardless of the location,
situation, and activities involving the portable gauge. Licensees are required to either maintain control
and constant surveillance of the portable gauge when in use or use two independent physical controls to
secure the portable gauge from unauthorized removal while in storage. The physical controls used must be
designed and constructed of materials suitable for securing the portable gauge from unauthorized removal,
and both physical controls must be defeated in order for the portable gauge to be removed. Using two
chains is not the preferred method; licensees are encouraged to use other combinations.

As long as the licensee maintains constant control and surveillance while transporting the portable gauges,
the licensees need only to comply with the DOT requirements for transportation (e.g., placarding,
labeling, shipping papers, blocking and bracing). However, if the licensee leaves the vehicle and portable
gauge unattended (e.g., while visiting a gas station, restaurant, store), the licensee needs to ensure that the
portable gauge is secured by two independent controls in order to comply with the requirements of 12
VAC 5-481-840 D.

While transporting a portable gauge, a licensee should not modify the transportation case if it is being
used as the Type A container for transporting the device. This includes, but is not limited to, drilling holes
to mount the case to the vehicle or to mount brackets or other devices used for securing the case to the
vehicle. In order to maintain its approval as a Type A shipping container, the modified package must be
re-evaluated by any of the methods described in 49 CFR Part 178.350 or 173.461(a). The re-evaluation
must be documented and maintained on file in accordance with DOT regulations.

Physical controls used may include, but are not limited to, a metal chain with a lock, a steel cable with a
lock, a secured enclosure, a locked tool box, a locked camper, a locked trailer, a locked trunk of a car,
inside a locked vehicle, a locked shelter, a secured fenced-in area, a locked garage, a locked non-portable
cabinet, a locked room, or a secured building. To assist licensees, examples of two independent physical
controls are provided below.
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Securing a Portable Gauge at a Licensed Facility

When a portable gauge is stored at a licensed facility, the licensee is required to use two independent
physical controls to secure the gauge. Examples of two independent physical controls used to secure a
portable gauge when stored at a licensed facility are --

1. The portable gauge or transportation case containing the portable gauge is stored inside a
locked storage shed within a secured outdoor area, such as a fenced parking area with a locked
gate;

2. The portable gauge or transportation case containing the portable gauge is stored in a room
with a locked door within a secured building for which the licensee controls access by lock and
key or by a security guard;

3. The portable gauge or transportation case containing the portable gauge is stored inside a
locked, non-portable cabinet inside a room with a locked door, if the building is not secured;

4. The portable gauge or transportation case containing the portable gauge is stored in a separate
secured area inside a secured mini-warehouse or storage facility; or

5. The portable gauge or transportation case containing the portable gauge, is physically secured to
the inside structure of a secured mini-warehouse or storage facility.

Securing a Portable Gauge in a Vehicle

12 VAC 5-481' Virginia Radiation Protection Regulations', Part XIII 'Transportation of
Radioactive Material' requires that licensees who transport licensed material, or who may offer such
material to a carrier for transport, must comply with the applicable requirements of the DOT that are
found in 49 CFR Parts 170 through 189.

Licensees commonly use a chain and a padlock to secure a portable gauge in its transportation case to the
open bed of a pickup truck, while using the vehicle for storage. Because the transportation case is
portable, a theft could occur if the chain is cut and the transportation case with the portable gauge is taken.
If a licensee simply loops the chain through the handles of the transportation case, a thief could open the
transportation case and take the portable gauge without removing the chain or the case. Similarly, because
the transportation case is also portable, it must be protected by two independent physical controls if the
portable gauge is inside. A lock on the transportation case, or a lock on the portable gauge source rod
handle, is not sufficient because both the case and the gauge are portable.

A vehicle may be used for storage, however, it is recommended by the agency and DOT that this practice
only be used for short periods of time or when a portable gauge is in transit. Storage in a hotel room is
not authorized. When a portable gauge is being stored in a vehicle, the licensee is specifically required to
use a minimum of two independent physical controls to secure the portable gauge.

89



Examples of two such independent physical controls approved by VDH to secure portable gauges in
this situation are --

1. The locked transportation case containing the portable gauge is physically secured to a vehicle
with brackets, and a chain or steel cable (attached to the vehicle) is wrapped around the
transportation case such that the case can not be opened unless the chain or cable is removed;

2. The portable gauge or transportation case containing the portable gauge is stored in a box
physically attached to a vehicle, and the box is secured with (1) two independent locks; (2) two
separate chains or steel cables attached independently to the vehicle in such a manner that the
box cannot be opened without the removal of the chains or cables; or (3) one lock and one
chain or steel cable is attached to the vehicle in such a manner that the box cannot be opened
without the removal of the chain or cable; or

3. The portable gauge or transportation case containing the portable gauge is stored in a locked
trunk, camper shell, van, or other similar enclosure and is physically secured to the vehicle by
a chain or steel cable in such a manner that one would not be able to open the case or remove
the portable gauge without removal of the chain or cable.

Securing a Portable Gauge at a Temporary Jobsite or at Locations Other Than a
Licensed Facility

When a job requires ktorage of a portable gaugeat a temporary jobsite or at a location other than a
licensed facility, the licensee should use a permanent structure for storage, if practicable. When storing a
portable gauge at a temporary jobsite, the licensee should limit access by storing the gauge as far away
from members of the public as possible. The licensee must also meet the radiation exposure limits
specified in 12 VAC 5-481-720. When a portable gauge is stored at a temporary jobsite or at a location
other than an authorized facility, the licensee is required to use two independent physical controls to
secure the portable gauge. Examples of two independent physical controls to secure portable gauges
at these locations are --

1. At a temporary job site, the portable gauge or transportation case containing the portable gauge
is stored inside a locked building or in a locked non-portable structure (e.g., construction
trailer, sea container, etc.), and is physically secured by a chain or steel cable to a non-portable
structure in such a manner that an individual would not be able to open the transportation case
or remove the portable gauge without removing the chain or cable. A lock on the
transportation case or a lock on the portable gauge source rod handle would not be sufficient
because the case and the portable gauge are portable;

2. The portable gauge or transportation case containing the portable gauge is stored in a locked
garage, and is within a locked vehicle or is physically secured by a chain or steel cable to the
vehicle in such a manner that an individual would not be able to open the transportation case
or remove the portable gauge without removing the chain or cable; or

3. The portable gauge or transportation case containing the portable gauge is stored in a locked
garage, and is within a locked enclosure or is physically secured by a chain or steel cable to a
permanent or non-portable structure in such a manner that an individual would not be able to
open the transportation case or remove the portable gauge without removing the chain or
cable.
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Appendix M:

VDH Form,
'Certificate of Disposition of Materials'
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Virginia Department of Health
Radioactive Materials Program , ' , \

(804) 864-8150 or (800) 468-0138

CERTIFCATE OF DISPOSITION OF MATERIALS

Completion of this form is required to complete termination of a Radioactive Material License as outlined in 12 VAC 5-481-500. Failure
to provide information will result in this request for termination of a specific license not being processed.

Instructions - Complete all items. Retain one copy and submit original to Virginia Department of Health, Radioactive Materials
Proaram. 109 Governor Street. Room 730. Richmond, VA 23219.
CONTACT INFORMATION
Item 1 Name and Mailing Address of Applicant: Item 2 Virginia Radioactive Material License Number

Item 3 Contact Person - Name

Contact Person - Telephone Number (Include area code)

TERMINATION AND DISPOSITION INFORMATION
The following information is provided in accordance with 12 VAC 5-481-500 "Expiration and Termination of Licenses and
Decommissioning of Sites and Separate Building or Outdoor Area." (Check all that apply)

E] Item 4 All use of radioactive material authorized under the above referenced license has been terminated.

[ Item 5 Radioactive contamination has been removed to the level outlined in 12 VAC 5-481-500 L to the extent Practicable.

C Item 6 All radioactive material previously procured and/or possessed under the authorization granted by the above
referenced license has been disposed of as follows. (Check all that apply)

E] Transferred to: Name Address

Who is(are) authorized to possess such material under Licensed Number

Issued by (Licensing Agency)

El Decayed, surveyed and disposed of as non-radioactive waste.

El No radioactive material has ever been procured and/or possessed by the licensee under the
authorization granted by the above referenced license.

0 Other (Attach additional pages)

El Item 7 Attached are radiation surveys or equivalent as specified in 12 VAC 5-481-500 H.
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Page 2 of 2

El Item 8 Records required to be maintained for the license termination requested are available at the following
locations:

Name

Address

Contact Person Telephone Number (Include area code)

El Item 9 Additional remarks (Attach additional pages if necessary.)

CERTIFICATION (To be completed by an individual authorized to make binding commitments on behalf of the applicant.)
Item 10.

The undersigned, on behalf of the licensee, hereby certifies that licensable quantities of radioactive material under the
jurisdiction of the Virginia Department of Health are not possessed by the licensee. It is therefore requested that the above
referenced radioactive material license be terminated.

SIGNATURE (Applicant or Authorized Individual): Date signed:

Print Name and Title of above signatory
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EXECUTIVE SUMMARY

Virginia Regulatory Guides (VAREGS) are issued to describe and make available to the applicant or licensee,

acceptable methods of implementing specific parts of 12 VAC 5- 481, "Virginia Radiation Protection

Regulations", to delineate techniques used by the staff in evaluating past specific problems or postulated

accidents, and to provide guidance to applicants, licensees. VAREGS are not substitutes for 12 VAC 5-481,

"Virginia Radiation Protection Regulations", therefore compliance with them is not required. Methods and

solutions different from those set forth in this guide will be acceptable if they provide a basis for the Virginia

Department of Health (VDH), Radioactive Materials Program, to determine if a radiation protection program

meets the current rule and protects health and safety.

Comments and suggestions for improvements in this VAREG are encouraged at all times and it will be revised,

as appropriate, to accommodate comments and to reflect new information or experience. Comments should be

sent to: Virginia Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730,

Richmond, VA 23219.

Requests for single copies of this guide (which may be reproduced) can be made in writing to Virginia

Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730, Richmond, VA 23219.

This guide is also available on our website: http://www.vdh.virginia.gov/rad/RHP-lndex.asp.

This VAREG, 'Guidance for Industrial Radiography Use', has been developed to streamline the application

process for an Industrial Radiography license. A copy of the VDH form, 'Application for a Radioactive

Material License Authorizing the Use of Industrial Radiography' is located in Appendix A of this guide.

Appendix C through P provide examples, models and additional information that can be used when

completing the application.

It typically takes 60-90 days for a license to be processed and issued if the application is complete. When

submitting the application be sure to include the appropriate application fee listed in 12 VAC 5-490.



In summary, the applicant will need to perform the following to submit an application for an Industrial

Radiography license:

" Use this regulatory guide to prepare the VDH form, 'Application for a Radioactive Material License

Authorizing the Use of Industrial Radiography' (Appendix A).

" Complete the VDH form, 'Application for a Radioactive Material License Authorizing the Use of

Industrial Radiography' (Appendix A). See 'Contents of Application' of the guide for additional

information.

" Include any additional attachments.

All supplemental pages should be on 8 ½" x 11" paper.

Please identify all attachments with the applicant's name and license number (if a renewal).

" Avoid submitting proprietary information unless it is absolutely necessary.

* Submit an original signed application along with attachments (if any).

* Submit the application fee (for new licenses only).

* Retain one copy of the licensee application and attachments (if any) for your future reference. You will

need this information because the license will require that radioactive material be possessed and used in

accordance with statements, representation, and procedures provided in the application and supporting

documentation.

If you have any questions about the application process please contact this office at (804) 864-8150.
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PURPOSE OF GUIDE

This document provides guidance to an applicant in preparing a license application for Industrial Radiography.

It also provides guidance on VDH's criteria for evaluating an Industrial Radiography license application. It is

not intended to address the research and development of radiography devices or associated equipment, or the

commercial aspects of manufacturing, distribution, and service of such devices or equipment. The term
"radiography" as used in this guide means an examination of the structure of materials by nondestructive

methods, using ionizing radiation to make radiographic images generally using gamma-emitting radioactive

materials (radioisotopes). The radioisotopes most commonly used for radiography are cobalt-60 and iridium-

192; however, other radioisotopes (e.g. californium-252) with unique radiological characteristics may also be

used.

This guide identifies the information needed to complete VDH form, 'Application for a Radioactive Material

License Authorizing the Use of Industrial Radiography' (Appendix A).

The format for each item number in this guide is as follows:

* Rule - references the requirements from 12 VAC 5-481 'Virginia Radiation Protection Regulations'

applicable to the item;

* Criteria - outlines the criteria used to judge the adequacy of the applicant's response;

* Discussion - provides additional information on the topic sufficient to meet the needs of most readers;

and

* Response from Applicant - shows the appropriate item on the application and provides: response(s),

offers the option of an alternative response, or indicates that no response is needed on that topic.

The information submitted in the application must be sufficient to demonstrate that proposed equipment,

facilities, personnel, and procedures are adequate to protect the health and safety of the citizens of the

Commonwealth of Virginia in accordance with agency guidelines. Submission of incomplete or inadequate

information will result in delays in the approval process for the license. Additional information will be

requested when necessary to ensure that an adequate radiation safety program has been established. Such

requests for additional information will delay completion of the application's review and may be avoided by a

thorough study of the rule and these instructions prior to submitting the application.



12 VAC 5-481 'Virginia Radiation Protection Regulations' requires the applicant and/or licensee to develop,

document, and implement procedures that will ensure compliance with the rule. The appendices describe

radiation protection procedures. Each applicant should read the rule and procedures carefully and then decide if

the procedure addresses specific radiation protection program needs at the applicant's facility. Applicants may

adopt a procedure included in this VAREG or they may develop their own procedures to comply with the

applicable rule.

In this guide, "dose" or "radiation dose" means absorbed dose, dose equivalent, effective dose equivalent,

committed dose equivalent, committed effective dose equivalent, or total effective dose equivalent (TEDE).

These terms are defined in the 12 VAC 5-481-10. Rem and Sievert (Sv), its SI equivalent (1 rem = 0.01 Sv),

are used to describe units of radiation exposure or dose. These units are used because 12 VAC 5-481

'Radiation Protection Regulations', Part IV 'Standards for Protection Against Radiation', sets dose limits

in terms of rem, not rad or roentgen. A useful rule of thumb is an exposure of 1 roentgen is equivalent to an

absorbed dose of 1 rad and dose equivalent of 1 rem.

The VAREG shows the requirements in terms of the 12 VAC 5-481 and provides a user-friendly format to

assist with the preparation VDH Form 'Application for a Radioactive Material License Authorizing the Use of

Industrial Radiography'.
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LICENSES

Applicants should study this document, related guidance, and all applicable regulations carefully before

completing the VDH Form 'Application for a Radioactive Material License Authorizing the Use of Industrial

Radiography'. VDH expects licensees to provide requested information on specific aspects of their proposed

radiation protection program in attachments to the application. When necessary, VDH may ask the applicant for

additional information to gain reasonable assurance that an adequate radiation protection program has been

established.

After a license is issued, the licensee must conduct its program in accordance with the following:

* Statements, representations, and procedures contained in the application and in correspondence with

VDH;

* Terms and conditions of the license; and

* 12 VAC 5-481 'Virginia Radiation Protection Regulations'.
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THE 'AS LOW AS IS REASONABLY ACHIEVABLE (ALARA)'

CONCEPT

12 VAC 5-481-630 states that "each licensee shall develop, document, and implement a radiation protection

.program commensurate with the scope and extent of licensed activities" and "the licensee shall use, to the

extent practical, procedures and engineering controls based upon sound radiation protection principles to

achieve occupational doses and doses to members of the public that are...ALARA." This section also requires

that licensees review the content of the radiation protection program and its implementation annually.

Information directly related to radiation protection standards in 12 VAC 5-481 'Virginia Radiation Protection

Regulations', Part IV 'Standards for Protection Against Radiation', is contained in:

NRC's NUREG-1736, 'Consolidated Guidance: 10 CFR Part 20 - Standards for Protection Against Radiation.'

Applicants should consider the ALARA philosophy detailed in these reports when developing plans to work

with licensed radioactive materials.
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WHO REGULATES FACILITIES IN THE COMMONWEALTH

OF VIRGINIA?

In the special situation of work at federally controlled sites in the Commonwealth of Virginia, it is necessary to

know the jurisdictional status of the land to determine whether the Nuclear Regulatory Commission (NRC) or

VDH has regulatory authority. The NRC has regulatory authority over land determined to be under "exclusive

federal jurisdiction," while VDH has jurisdiction over non-exclusive federal jurisdiction land (see Table 1).

Applicants and licensees are responsible for finding out, in advance, the jurisdictional status of the specific

areas where they plan to conduct licensed operations. VDH recommends that applicants and licensees ask their

local contacts for the federal agency controlling the site (e.g., contract officer, environmental health officer,

district office staff) to help determine the jurisdictional status of the land and to provide the information in

writing, so that licensees can comply with VDH or NRC regulatory requirements, as appropriate. The

following table lists examples of regulatory authority.

Table 1: Who Regulates the Activity?

Applicant and Proposed Location of Work RegUlatory Agency

Federal agency regardless of location (except that Department of
Energy [DOE] and,.under most circumstances, its prime contractors NRC
are exempt from licensing [10 CFR 30.12])
Non-federal entity in non-Agreement State, U.S. territory, or NRC
possession

Non-federal entity in Virginia at non-federally controlled site VDH

Non-federal entity in Virginia at federally-controlled site not "VDH
subject to exclusive Federal jurisdiction
Non-federal entity in Virginia at federally-controlled site subject to NRC
exclusive federal jurisdiction

A current list of Agreement States (States that have entered into agreements with the NRC that give them the

authority to license and inspect radioactive material used or possessed within their borders), including names,

addresses, and telephone numbers of responsible officials are maintained by NRC Office of Federal and State

Materials and Environmental Management Programs and is available on their web site http://nrc-stp.oml.0ov/.
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MANAGEMENT RESPONSIBILITY

VDH endorses the philosophy that effective radiation protection program management is vital to safe operations

that comply with VDH regulatory requirements.

'Management" refers to the chief executive officer or other individual having the authority to manage, direct,
or administer the licensee's activities or that person's delegate or delegates.

To ensure adequate management involvement, a management representative (i.e., chief executive officer or

delegate) must sign the submitted application acknowledging management's commitments to and responsibility

for the following:

" Radiation protection, security, and control of radioactive materials, and compliance with rule;

" Knowledge about the contents of the license application;

* Compliance with current VDH and United Department of Transportation (DOT) regulations and the

licensee's operating and emergency procedures;

* Provision of adequate resources (including space, equipment, personnel, time, and, if needed, contractors)

to the radiation protection program to ensure that public, and workers are protected from radiation

hazards;

* Appointment of a qualified individual who has agreed in writing to work as the RSO;

* Confirming that the RSO has independent authority to stop unsafe operations and will be given sufficient

time to fulfill his/her radiation safety duties and responsibilities;

" Ensuring worker audits are conducted at 6-month intervals (may be performed by the RSO);

" Ensuring workers have had adequate training;

" Reporting equipment failures as required under 12 VAC 5-481-1530;

" Ensuring current, up-to-date VDH and DOT rules and regulations are available to all employees; and

Management may delegate individuals (i.e., an RSO or other designated individual) to submit amendment

requests to VDH. A correspondence delegation letter must be completed, signed by management and submitted

to VDH. A sample letter has been included in Appendix C.
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APPLICABLE RULE

It is the applicant's or licensee's responsibility to obtain, read and follow 12 VAC 5-481 'Virginia Radiation

Protection Regulations'.

The following Parts of 12 VAC 5-481 'Virginia Radiation Protection Regulations' contain requirements

applicable to Industrial Radiography licensees:

" Part I 'General Provisions'

" Part III 'Licensing of Radioactive Material'

* Part IV 'Standards for Protection from Radiation'

" Part V 'Radiation Safety Requirements for Industrial Radiographic Operations'

" Part X 'Notices, Instructions and Reports to Workers'

" Part XIII 'Transportation of Radioactive Material'

Requests for single copies of the above documents (which may be reproduced) can be made in writing to:

Virginia Department of Health, Radioactive Materials Program 109 Governor Street, Room 730, Richmond,

VA 23219 or for an electronic copy go to our web site at: http://www.vdh.Virginia.gOv/rad/RHP-lndex.asp.
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HOW TO FILE

Applicants for a materials license should do the following:

" Be sure to use the current guidance from VDH in preparing an application.

* Complete VDH form, 'Application for a Radioactive Material License Authorizing the Use of Industrial

Radiography' (Appendix A).

" For each separate sheet, other than submitted with the application, identify and key it to the item number

on the application, or the topic to which it refers.

* Submit all documents, on 8-1/2 x 11 inch paper.

* Avoid submitting proprietary information unless it is absolutely necessary.

* Submit an original, signed application.

* Retain one copy of the license application for your future reference.

Deviations from the suggested wording of responses as shown in this VAREG or submission of
alternative procedures will require a more detailed review.

Note: Personal employee information (i.e.; home address, home telephone number, Social Security'Number, date of birth
and radiation dose information) should not be submitted unless specifically requested by VDH.
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WHERE TO FILE

Applicants wishing to possess or use radioactive material in the Commonwealth of Virginia are subject to the

requirements of 12 VAC 5-481 'Virginia Radiation Protection Regulations' and must file a license

application with:

Virginia Department of Health
Radioactive Materials Program
109 Governor Street, Room 730

Richmond, VA 23219
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LICENSE FEES

The appropriate fee must accompany each application or license amendment request. Refer to 12 VAC 5-490

to determine the amount of the fee. VDH will not issue the new license prior to fee receipt. Once the technical

review has begun, no fees will be refunded. Application fees will be charged regardless of disposition of an

application or the withdrawal of an application.

Licensees are also subject to annual fees; refer to 12 VAC 5-490.

Direct all questions about fees or completion of Item 12 of VDH form, 'Application for a Radioactive Material

License Authorizing the Use of Industrial Radiography' (Appendix A) to: Virginia Department of Health,

Radioactive Materials Program, 109 Governor Street, Room 730, Richmond, VA 23219 or (804) 864-8150.
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CONTENTS OF APPLICATION

Item 1: Type of Application

On the application check the appropriate box and list the license number for renewal or amendment.

Response from Applicant:

jlte-m i T yýpe- Of A p-plic-at-ion -(-Ch-ck o-ne-b-o-x)- -

New License E] Renewal License Number___ _ _[

Item 2: Name and Mailing Address of Applicant

List the legal name of the applicant's corporation or other legal entity with direct control over use of the
radioactive material. A division or department within a legal entity may not be a licensee. An individual may
be designated as the applicant only if the individual is acting in a private capacity and the use of the radioactive
material is not connected with employment in a corporation or other legal entity. Provide the mailing address
where correspondence should be sent. A Post Office box number is an acceptable mailing address.

Notify the agency of changes in the mailing address.

Response from Applicant:

Item 2 Name And Mailing Address Of Applicant:

Applicant's Telephone Number (Include area code):

Note: The agency must be notified in the event of change of ownership or control and bankruptcy proceedings, see below
for more details.

Timely Notification of Change of Ownership or Control

Rule: 12 VAC 5-481-330, 12 VAC 5-481-490 B

Criteria: Licensees must provide full information and obtain VDH's written consent prior to transferring
control of the license, or, as some licensees call it, "transferring the license".

Discussion: Changes in ownership may be the results of mergers, contractual agreements, buyouts, or majority
stock transfers. Although it is not VDH's intent to interfere with the business decisions of licensees, it is
necessary for licensees to obtain prior VDH written consent. This is to ensure the following:
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" Radioactive materials are possessed, used, or controlled only by persons who have valid license
issued by VDH, the NRC, or another Agreement state;

* Materials are properly handled and secured;
* Persons)using these materials are competent and committed to implementing appropriate

radiological controls;
" A clear chain of custody is established to identify who is responsible for final disposal of

radiography devices; and
* Public health and safety are not compromised by the use of such materials.

Note: Appendix E identifies the information to be provided about transfer of control.

Notification of Bankruptcy Proceedings

Rule: 12 VAC5-481-490 E & F

Criteria: Immediately following filing of voluntary or involuntary petition for bankruptcy for or against a
licensee, the licensee must notify VDH in writing, identify the bankruptcy court in which the petition was field
and the date of filing.

Discussion: Even though a licensee may have filed for bankruptcy, the licensee remains responsible for
compliance with all regulatory requirements. VDH needs to know when licensees are in bankruptcy
proceedings in order to determine whether all licensed material is accounted for and adequately controlled and
whether there are any public health and safety concerns (e.g., contaminated facility). VDH shares the results of
its determinations with other entities involved (e.g., trustees) so that health and safety issues can be resolved
before bankruptcy actions are completed.

Licensees must notify VDH immediately of the filing of a bankruptcy petition.

Item 3: Person To Contact Regarding Application

Criteria: Identify the individual who can answer questions regarding the application and include their
telephone number.

Discussion: This is typically the proposed RSO or knowledgeable management official. The agency will
contact this individual if there are any questions about this application.

Notify the agency if the contact person or telephone number changes. This notice is for "information only" and
does not require a license amendment fee.

Response from Applicant:

Item 3 Person To Contact Regarding Application:

Contact's.Telephone Number (Include area code):
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Item 4: Location of Radioactive Material

Rule: 12 VAC 5-481-450, 12 VAC 5-481-490 C, 12 VAC 5-481-1200 A, 12 VAC 5-481-1530 C

Criteria: Applicants must provide a specific address for each location where radioactive material will be used,
stored, or dispatched.

Discussion: Specify the street address, or other descriptive address (such as on Highway 17, 5 miles east of the
intersection of Highway 17 and State Route 234), city and zip code for each permanent storage or use facility
and field station. A field station is a location where licensed material may be stored or used, and from which
the applicant will dispatch equipment tojobsites. A Post Office Box address is not acceptable because the
agency needs a specific address to allow an inspector to find the use and/or storage location. If devices
will NOT be stored at a dispatch site or field station, indicate this. The applicant should indicate whether a
location will be used to perform radiographic operations, storage of sources and devices or used and stored.
The applicant should indicate if a permanent cell is located at the address.

Obtaining a VDH license does not relieve a licensee from complying with other applicable federal, state or local
regulations (e.g., local zoning requirements for storage locations).

Response from Applicant:

Item 4 Location of Radioactive Material (Do not use Post Office Box):

El Used Address: Telephone Number (Include area code):
[E] Stored
EO Used and Stored

E] Permanent Cell Facility
El Used Address: Telephone Number (Include area code):
El Stored
E] Used and Stored

El Permanent Cell Facility
El Used Address: Telephone Number (Include area code):
El Stored
C] Used and Stored

El Permanent Cell Facility

Is industrial radiography performed at temporary job sites?: El Yes E] No

Note: If radiography operations are expected to exceed 180 days at a temporary jobsite, then provide written notification
to the agency prior to exceeding the 180 days (a license amendment is not required).
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Item 5: Radiation Safety Officer (RSO)

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-630, 12 VAC 5-481-1200, 12 VAC 5-481-1310

Criteria: RSOs and potential designees are responsible for ensuring that the licensee's radiation safety program
is implemented in accordance with approved procedures, and must have adequate training and experience.

Discussion: The person responsible for the radiation protection program is called the RSO. The agency
believes the RSO is the key to overseeing and ensuring safe operation of the licensee's radiography program.
The RSO needs independent authority to stop operations that he or she considers unsafe. He or she must have
sufficient time and commitment from management to fulfill certain duties and responsibilities to ensure
radioactive materials are used in a safe manner. Typical RSO duties are illustrated in Table 2.

The RSO may delegate certainday-to-day tasks of the radiation protection program to other responsible
individuals (potential designees). For example, a large testing company with multiple field stations may
appoint individuals designated as "site RSOs" who assists the RSO and are responsible for the day-to-day
activities at the field stations. Licensees may also appoint other individuals who may "step-in" as an emergency
contact when the RSO is unavailable. The potential designees do not need to meet the required RSO
qualifications; however, these individuals should be qualified, experienced radiographers who are adequately
knowledgeable of the activities to which they are assigned. Applicants do not have to identify other responsible
individuals if day-to-day tasks, etc. will not be delegated.

VDH requires the name of the RSO on the license to ensure that licensee management has identified a
responsible, qualified person and that the named individual knows their designation as RSO. Provide the
agency with a copy of an organizational chart showing the RSO and other designated responsible individuals, to
demonstrate they have sufficient independence and direct communication with responsible management
officials. Also show in the organizational chart the position of the individual who signs Item 13 of the
'Application for a Radioactive Material License Authorizing the use of Industrial Radiography' (Appendix A).

To be considered eligible for the RSO position, an individual must be a qualified radiographer, have a minimum
of 2,000 hours (one-year full-time field experience) of hands-on experience as a qualified radiographer, and
have formal training in establishing and maintaining a radiation protection program. This should be a course
specifically designed to provide training in running a radiation safety program, a basic radiation safety course is
not acceptable. While a course particular to industrial radiography would be highly encouraged, this is not
required. Hands-on experience means experience in all areas considered to be directly involved in the
radiography process, this includes taking radiographs, surveying devices, transporting the radiography
equipment to temporary jobsites, posting, work sites, radiation area surveillance, and completing and
maintaining records. Excessive time spent in only one or two of these operations (film development and/or area
surveillance) should not be counted toward the 2,000 hours. Experience with radiography using x-rays can be
included; however, the majority of experience should be in isotope radiography.

The agency will consider individuals with alternative training and experience as RSOs. For example, a person
certified in health physics or industrial hygiene with previous experience in managing a radiation safety
program of comparable size and scope could be considered on an individual case. The qualifications, training,
and experience required of the RSO may vary depending upon the complexity of the applicant's operations and
number of radiography personnel.
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Table 2: Radiation Safety Officer Duties and Authorities

Radiation safety Offlcr&Dutiaesand Authorite , "

1. Establish and oversee all operating, emergency, and ALARA procedures and review
them regularly.

2. Oversee and approve the training program for radiographic personnel.

3. Ensure required radiation surveys and leak test are performed' and documented
including any corrective measures taken.

4. Ensure personnel monitoring devices are calibrated and used properly, and that
records are kept of results and timely notifications are made.

5. Operations are conducted safely and corrective actions are implemented, when
necessary, including terminating operations.

Above all, the RSO is the key to maintaining the radiation safety of the operations to
the workers, the public, and the environment.

Response from Applicant:

Item5 Radiation Safety Officer (RSO) (Check all that apply)

El The name of the proposed RSO and other potential designees who will be responsible for ensuring that the licensee's radiation
safety program is implemented in accordance with approved procedures.

NAME: TELEPHONE NUMBER:

(Include area code)

AND

E] We will demonstrate that the RSO has sufficient independence and direct communication with responsible management officials
by providing a copy ofan organizational chart by position and will confirm that the RSO has day-to-day oversight of the
radiation safety activities.

AND EITHER

Wl We will provide the specific training and experience of the RSO. Including the following:

1. Specific dates of certification and/or training in radiation safety.
2. Documentation to show that the RSO has a minimum of 2,000 hours of hands-on experience as a qualified radiographer in

industrial radiographic operations.
3. Documentation to show that the RSO has obtained fonnal training in the establishment and maintenance of a radiation

protection program.

OR

E] We will provide alternative information demonstrating that the proposed RSO is qualified by training and experience (e.g. Board
Certification by the American Board of Health Physicists, completion ofa bachelor's and/or master's degree in the sciences with
at least one year of experience in the conduct of a radiation safety program of comparable size and scope) documentation to show
that the RSO has obtained formal training in the establishment and maintenance ofa radiation prqtection program.

Note: It is important to notify the agency and obtain a license amendment prior to making changes in the
designation of the RSO responsible for the radiation safety program. If the RSO leaves the organization before an
amendment is approved by the agency, a potential designee, who meets the RSO qualification requirements, is
responsible for ensuring that the licensee's radiation safety program is implemented in accordance with the license
and VDH rule.
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Item 6: Training for Radiographers and Radiographer's Assistants

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-1200, 12 VAC 5-481-1320, 12 VAC 5-481-2270

Criteria: Radiographers and radiographer's assistants must have adequate training and experience as outlined
in 12 VAC 5481-1320.

Discussion:
* A radiographer is a person who performs or personally supervises industrial radiography and is

responsible for ensuring compliance with VDH rules and the safe use of radioactive materials.
* A certified radiographer is an individual who has been certified by a certifying entity such that

he/she has met established radiation safety, testing, and experience criteria.
* A radiographer's assistant is an individual, who under the direct supervision (in the physical

presence) of the radiographer uses radiographic equipment in performing industrial radiographic
operations.

12 VAC 5-481-1320 describes specific training requirements for radiographers and radiographer's assistants and
requires that all radiographers be certified. It also addresses annual refresher training and semiannual audits of
radiographers and radiographer's assistants.

Refer to Appendix G as an aid to determining the specific training requirements for radiographers and
radiographer's assistants. The applicant must submit a description of their training program for radiographers
and radiographer's assistants.

Because 12 VAC 5481-1320 contains different requirements for radiographers and radiographer's assistants,
include training programs for each. When describing the training programs for these positions, include the
sequence of events from the time of hiring through the designation of individuals as radiographers or
radiographer's assistants. Experienced radiographers who have worked for another licensee should receive
formal instruction similar to that given to prospective radiographer's assistants. This instruction must include
training in your operating and emergency procedures, in the use of your exposure devices and associated
equipment, and in the use of survey meters and other radiation monitoring devices.

Instructors who provide classroom training to individuals in the principles of radiation and radiation safety
should have knowledge and understanding of these principles beyond those obtainable in a course similar to the
one given to prospective radiographers. Individuals who provide instruction in the hands-on use of radiography
equipment should be qualified radiographers with at least 1 year of experience in performing radiography, or
should possess a thorough understanding of the operation of radiographic equipment (e.g., a manufacturer's
service representative).

An internal inspection program (audit program) of the job performance of each radiographer and radiographer's
assistant ensures that VDH's rules, license requirements, and the licensee's operating and emergency procedures
are followed. The audit must include observation of the performance of each radiographer and radiographer's
assistant during an actual industrial radiographic operation at intervals not to exceed 6 months. If a
radiographer or radiographer's assistant has not participated in an industrial radiographic operation for more
than 6 months, the individual must demonstrate knowledge of the training requirements by practical
examination before participating in a radiographic operation. The person conducting internal inspections should
have a minimum of one-year actual experience as a radiographer.
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The applicant shall:
" Submit an outline of the training to be given to prospective radiographer's assistants. Submit your

procedures for experienced radiographers who have worked for another licensee.
" Specify the qualifications of your instructors in radiation safety principles and describe their

experience with radiography. If training will be conducted by someone outside the applicant's
organization, identify the course by title and provide the name and address of the company providing
the training.

* Describe the field (practical) examination that will be given to radiographer's assistants. The agency
suggests using the checklist in Appendix H as a source of potential areas to review during the field
examination.

* Describe the annual refresher training program, including topics to be covered and how the training
will be conducted.

" Submit your procedures for verifying and documenting the certification status for verifying that their
certification remains valid. As a minimum your procedures for newly hired, previously certified
individuals should require documentation of your contacting the certifying entity and confirming the
certification. Your procedures should also ensure you are aware of certification expiration dates and
that individuals with expired certifications do not act a radiographers.

* Submit a description of your program for inspecting the job performance of each radiographer and
radiographers' assistant at intervals not to exceed 6 months as described in 12 VAC 5-481-1320 E.

Response from Applicant:

Item 6 Training For Radiographers and Radiographer's Assistants (Check box and attach requested information)

E] We will submit the information outlined in section titled "Training for Radiographers and Radiographer's Assistants" in
- VAREG 'Guidance for Industrial Radiography Use'

Note: X-ray training by itself will not be considered adequate experience for performing gamma radiography.

Radioactive Material

Item 7: Sealed Source Radioactive Material

Rule: 12 VAC 5-481-440, 12 VAC 5-481-450, 12 VAC 5-481-1210, 12 VAC 5-481-1400

Criteria: Applicants must provide the manufacturer's (or distributor's) name and model number for each
requested source assembly (sealed source), exposure device, and source changer. Licensees will only be
authorized for radiographic exposure devices, source assemblies or sealed sources containing radioactive
material and associated equipment meeting VDH performance requirements and specifically approved or
registered by the NRC or an Agreement State. Also, identify any depleted uranium that is used as shielding
material (radiographic exposure devices, source changers and some collimators contain depleted uranium).

Discussion: The NRC or an Agreement State performs a safety evaluation of radiography source assemblies
(sealed sources) exposure devices and source changers prior to distribution of these sources/devices to specific
licensees. The safety evaluation is documented in a Sealed Source and Device (SSD) Registration Certificate
issued to the manufacturer (or distributor). Therefore, if the source assemblies, exposure devices, or source
changers are approved for use by the NRC or an Agreement State, the applicant need only note the
manufacturer's (or distributor's) name and model number of the sources/devices in its license application to
demonstrate that the requirements are met.
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SSD Registration Certificates contain sections on "Conditions of Normal Use" and "Limitation and Other
Considerations of Use." These sections may include limitations derived from conditions imposed by the
manufacturer or distributor, by particular conditions of use that would reduce radiation safety of the device, or
by circumstances unique to the sealed source or device. For example, working life of the device or appropriate
temperature and other environmental conditions are specified. Except as specifically approved by VDH,
licensees are required to use gauges according to their respective SSD Registration Certificates. Applicants
should obtain a copy of the certificate and review it with the manufacturer, distributor or with the agency, to
ensure that they understand and comply with the requirements of the SSD.

Note: If necessary and manufacturer cannot supply the certificate, SSD registration certificates are also available by
calling the agency at (804) 864-8150.

Consult with the manufacturer of the associated equipment (i.e., equipment that is used in conjunction with the
exposure device that drives, guides, or comes in contact with the source) to be sure that the associated
equipment is compatible with the sources and devices. Licensees must demonstrate that associated equipment
meets the performance requirements in 12 VAC 5-481-1210 that are equivalent to 10 CFR 34.20. NRC
Regulatory Issue Summary (RIS) 2005-10, 'Performance-Based Approach For Associated Equipment in 10
CFR 34.20' (Appendix F) alerts licensees to distinguish between items of equipment that are not. For example,
the portion of the connector that is attached to the end of the control cable is actually a component of the source
assembly and is subject to the safety evaluation that must be completed by the NRC or an Agreement State
before the source assembly may be specifically authorized for use by a licensee. NRC RIS 2005-10 also
contains a number of ways that licensees can demonstrate that their associated equipment meets the
performance requirements stated in 12 VAC 5-481-1210.

Response from Applicant:

Item 7 Sealed Source Radioactive Material (Attach additional pages if necessary)

Element and mass number Sealed source manufacturer and model number

Maximum activity per source Exposure device manufacturer and model number

Source changer manufacturer and model Number

Is Depleted Uranium used as a shielding material? E] Yes E] No

Only radiographic exposure devices, source assemblies or sealed sources, and associated equipment
which meets the requirements specified in 12 VAC 5-481-1210 will be used in radiographic operations. E Yes El No

. . .. . . . . . . . . . . .. . .... ... . ....~~~~~~~ . . . . .... , " ., ... . ... . . . . . . . . . .,, -..... ...... .. ................. ......... ..... ... .. .

Note: The following tables list several devices with associated radionuclides and amounts:
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Table 3: Industrial Nuclear Model Ir-100 Ex osure Device Maximum Authorization -- 120 Ci
Maximum. ... . . " ... Source Changer Meeting.

Element..:.. Sealed Source Curies' Sr CFR ngeqrMemetng Curies.
10 CFR 34 Requirements Atoie... :=::i" • = .=.. [. . =. " . . . .A uthorized

Ir-192 IN Model 32 120 Ci Amersham 550-SU 120 Ci
IN IR-50 120 Ci

Ir-192 IN Model 33 120 Ci Amersham 550 -SU 120 Ci
IN IR-50 120 Ci

Ir-192 Amersham 87703 120 Ci Amersham 550 -SU 120 Ci
Amersham 650L 240 Ci
Amersham 820 1,000 Ci
Amersham 855 960 Ci

IN IR-50 120 Ci
Ir-192 Amersham 87704 120 Ci Amersham 550 -SU 120 Ci

Amersha.m 650 240 Ci
Amersham 820 1,000 Ci
Amersham 855 960 Ci

Ir-192 SPEC G-40F 120 Ci Amersham 550 -SU 120 Ci
SPEC C-1 150 Ci
IN IR-50 120 Ci

Ir-192 SPEC G-40T 120 Ci Amersham 550 -SU 120 Ci
'SPEC C-1 150 Ci
IN IR-50 120 Ci

Table 4: Spec Model 150 Exposure Device Maximum Authorization -- 150 Ci
:.. . • , .,.. , l . . .. .. . .: .. ' • " .. ... C u rie :

:"Elemeunt. Sealed Source Curies Source Changer [
S. .... . . . -Authorization

Ir-192 SPEC G-60 240 Ci SPEC C-i 150 Ci

Table 5: Amersham Model 680 System Exposure Device Maximum Authorization -- 110 Ci
Curie

Element.. Sealed Source Curies Source Changer .. . C
Authorization

Co-60 Amersham A424- 110 Ci Amersham 770 550 Ci
14 Amersham 771 110 Ci

Co-60 Amersham 943 110 Ci Amersham 770 550 Ci
____________________ Amersham 771 110OCi
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Table 6: Amersham Model 660 Sys em Exposure Device Maximum Authorization -- 140 Ci
Elmnt:ý.ýi::: ~Sealed: Sou rce Curies Suc hanger Curie:....

Authorization.
lr-192 IN Model 7 100 Ci Amersham 550 -SU 120 Ci

Amersham 650L 240 Ci
Amersham 820 1,000 Ci
Amersham 855 960 Ci

IN IR-50 120 Ci
SPEC C-i 150 Ci

Ir-192 CIS-US 702 120 Ci Amersham 550 -SU 120 Ci
IN IR-50 120 Ci
SPEC C-i 150 Ci

Ir-192 Amersham 91813 20 Ci Amersham 650L 240 Ci
Ir-192 Amersham A424- 240 Ci Amersham 550 -SU 120 Ci

22 Amersham 650L 240 Ci
Amersham 820 1,000 Ci
Amersham 855 960 Ci

Ir-192 Amersham A424- 240 Ci Amersham 550 -SU 120 Ci
9 Amersham 650L 240 Ci

Amersham 820 1,000 Ci
Amersham 855 960 Ci

IN IR-50 120 Ci
SPEC C-1 150 Ci

Item 8: Financial Assurance and Recordkeeping for Decommissioning

Rule: 12 VAC 5-481-450 C, 12 VAC 5-481-480, 12 VAC 5-481-490, 12 VAC 5-481-500, 12 VAC 5-481-
1160

Criteria: Industrial radiography licensees authorized to possess sealed sources containing radioactive material
in excess of the limits specified in 12 VAC 5-481-450 C 1 must provide evidence of financial assurance for
decommissioning.

Licensees are required to maintain, in an identified location, decommissioning records related to structures and
equipment where devices are used or stored and records related to leaking sources. Licensees must transfer
these records important to decommissioning either to any new licensee before licensed activities are transferred
or assigned in accordance with 12 VAC 5-481-490 B, or to the agency before license is terminated.

Discussion: The requirements for financial assurance are specific to the types and quantities of radioactive
material authorized on a license. Most industrial radiography applicants and licensees do not need to comply
with the financial assurance requirements because the thresholds for sealed sources containing radioactive
material are 3.7 x 105 Bq (10,000 curies) of cobalt-60 and 3.7 x 106 Bq (100,000 curies) of cesium-137 or
radioactive material with half-lives less than 120 days (e.g., iridium-192). Thus, a licensee would need to
possess hundreds of sources before the financial assurance requirements would apply. Since the standard
industrial radiography license does not specify the maximum number of sources that the licensee may possess
(allowing the licensee flexibility in obtaining sources/devices as needed without amending its license), it
contains a condition requiring the licensee to limit its possession of sources to quantities not requiring financial
assurance for decommissioning. Applicants and licensees desiring to possesssources exceeding the threshold
amounts must submit evidence of financial assurance.
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The same rule also requires that licensees maintain records important to decommissioning in an identified
location. All industrial radiography licensees need to maintain records of structures and equipment where
radioactive material was used or stored. As-built drawings with modifications of structures and equipment
shown as appropriate fulfill this requirement. If drawings are not available, licensees shall substitute appropriate
records (e.g., a sketch of the room or building or a narrative description of the area) concerning the specific
areas and locations. If no records exist regarding structures and equipment where radioactive materials were
used or stored, licensees shall make all reasonable efforts to create such records based upon historical
information (e.g. employee recollections). In addition, if radiography licensees have experienced unusual
occurrences (e.g., incidents that involve spread of contamination, leaking sources), they also need to maintain
records about contamination that remains after cleanup or that may have spread to inaccessible areas.

Response from Applicant:

Ite m 8 F in a n c ia l A ssu r a n ce A n d R eco rd l eep in g F o r D eco m m issio n in g tC .h e ck b oth b o x es) ............ .......................... . . . . . . . . . . . . . .

E] We shall maintain drawings and records important to decommissioning and will transfer these records to a new licensee before
licensed activities are transferred in accordance with 12 VAC 5-481-490 B or assign the records to the agency before the license
is terminated.

AND

E] If financial assurance is required, submit evidence per 12 VAC 5-481-450 C 6.

If financial assurance is required, submit the documentation required under 12 VAC 5-481-450 C 6. NRC
NUREG-1757, Vol. 3, 'Consolidated NMSS Decommissioning Guidance. Financial Assurance, Recordkeeping,
and Timeliness' dated September 2003 contains acceptable wording for each mechanism authorized by the
regulation to guarantee or secure funds. This document is available from the NRC website at: www.nrc.gov or
the agency upon request.

Item 9: Facilities and Equipment

Rule: 12 VAC 5481-450 A, 12 VAC 5481-720, 12 VAC 5-481-780, 12 VAC 5-481-840, 12 VAC 5-481-
1200 A 10, 12 VAC 5481-1280, 12 VAC 5-481-1420

Criteria: Licensees must specifically identify and describe permanent radiographic installations, field stations,
and any other locations where radiography will be conducted.

Discussion: A permanent radiographic installation is an enclosed shielded room, cell, or vault, not located at a
temporary jobsite, in which radiography is performed. A facility is considered "permanent" if it is intended to
be used for radiography, even if radiography is rarely performed there. The nature of the installation, rather
than the frequency of use, determines a permanent radiographic installation. All radiographic operations
conducted at locations of use authorized on the license must be conducted in a permanent radiographic
installation unless specifically authorized by VDH. If licensees need to perform radiography at their place of
business outside of a permanent radiographic installation due to unique circumstances (the item to be
radiographed is too large for the facility), then VDH must authorize this method of use. In this case, two
individuals must be present whenever radiographic operations occur outside of a permanent radiographic
installation.
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The one primary (and perhaps the most important) reason licensees have for conducting radiography in a
permanent radiographic installation is that they can limit access. In order to ensure this control, a permanent
radiographic installation located on the ground, must be enclosed by a minimum of four shielded walls
(otherwise the floor must also be shielded). The use of materials, that do not realistically provide shielding, do
not qualify. Areas outside of the facility generally should qualify as unrestricted areas. While the area outside
of a permanent radiographic installation should qualify as an unrestricted area (i.e., not to exceed 2mr in one-
hour), the rule does not specify radiation limits in order to allow for design flexibility for moving equipment
into and out of the permanent radiographic installation, or other considerations. If the roof of the installation
does not qualify as a restricted area, or if no roof exists, mechanical access restrictions (fence, etc.) must be
utilized and additional administrative controls must be imposed to ensure that unwanted access can be gained
only through extraordinary effort. All entrances into the installation must be interlocked with required control
devices as per 12 VAC 5-481-1280. Unless all entrances are locked, at least one radiographer must be present at
the facility whenever radiography is being performed.

A field station is a facility where licensed material may be stored or used and from which equipment is
dispatched. Radiographic operations may be conducted in a permanent radiographic installation or at the place
of business in the same manner as described above.

A restricted area is an area that licensees limit access for the purpose of protecting individuals from undue risks
from exposure to sources of radiation. A restricted area cannot include areas used as residential quarters,
consequently industrial radiography devices must not be stored in motel rooms or similar locations.

Requirements for a permanent radiographic installation:
" Each access point is equipped with a visible-audible signal system. The visible signal is activated by

radiation whenever the source is exposed. The audible signal will sound if anyone tries to enter the
installation while the source is exposed. The requirement for the visible-audible signal system is in
addition to other measures that may be taken to prevent access to the installation, such as locked
doors.

As an alternative to the visible-audible alarm system, it is acceptable to use a control system that will
reduce the radiation level if the entrance to a high-radiation area is opened while the source is out.
The system must be automatic and independent of radiography personnel action. If this alternative is
planned, provide a description of the system.

* Diagram depicting the shielding, layout, and audible-visual alarms. A diagram of the installation is
helpful in evaluating the shielding and determining compliance with rules regarding restricted and
unrestricted areas,-location of access points, and locations of audible-visible signals. Figure 1 shows.
an example installation diagram; and

29



Vtblbe-Audible Alurm

In1,rlocked D0o0

Figure 1: Diagram of a Permanent Radiographic Installation.

* Calculations or survey results of radiation levels: For a determination of installation adequacy, provide
information showing that the radiation level in all directions around the installation, including the
roof, will not exceed a dose of 0.02 mSv (2 mrem) in any one hour. Take into account the highest
quantity of radioactive material that will be used in the installation and any limitations on source
positioning in the installation. Radiation doses in all directions around the installation that are below
0.02 mSv (2 mrem) in any one-hour are considered acceptable. If the radiation doses will exceed
0.02 mSv (2 mrem) in any one-hour, then steps should be taken (use lower-activity source, use
collimator, or move setup farther away) to reduce the radiation to the acceptable level.

A radiation level on the roof that exceeds 1.0 mSv (100 mrem) in one hour at 30 cm from the surface
is considered a "high radiation area" and requires special precautions to control access to the area.
Licensees should make efforts to lower a radiation level exceeding 1.0 mSv (100 mrem) in any one
hour by using additional shielding, collimators, or other engineering controls. The roof of a fixed
radiography cell is a potentially occupied area, and applicants must demonstrate that no individual
member of the public could receive effective doses in excess of 0.02 mSv (2 mrem) in any one hour
or 1 mSv (100 mrem) in a year.
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Provide the following as applicable:
* If radiography is planned in a permanent radiography installation or installations (including field

stations with permanent exposure cells), provide the following information for each installation:
An annotated sketch or drawing of the facility and its surroundings. The scale to which the
sketch or drawing is made. The same scale should be used for all sketches and drawings; the
recommended scale is 1/4 inch = 1 foot. Drawings to this scale that do not fit on 8 '/2" X I 1"
paper may be provided as sectional drawings;

- The type, thickness and density of shielding materials on all sides, including the floor and the
roof;

- The locations of entranceways and other points of access to'the facility;
- A description of the areas adjacent to the facility and the distance to these areas. Include

information on areas adjacent to, above, and below the facility;
- A description of the general location of each proposed permanent installation listed in Item 4

(e.g., located in an industrial park, an office complex, etc.) and its current use. If any proposed
permanent installation is a private residence, provide diagrams of the installation that include the
building, the proposed restricted area(s), and adjacent areas, including above and below the
restricted areas; provide commitments that restricted areas do not include residential quarters,
and explain how radiation levels in unrestricted areas will be maintained at less than 1 mSv (100
mrem) per year;

- A description of the visible-audible signal system or entrance control system and its location.
- The results of radiation-level calculations or actual radiation measurements adjacent to, above,

and below the installation. The radiation dose in all directions around the installation, including
the roof, should not exceed 0.02 mSv (2 mrem) in any one hour. Clearly identify the type of
source (isotope), the-amount of radioactive material in the source, and the position of the source
within the installation for the calculations or measurements.

* Variances will be considered if construction requirements preclude shielding the roof in order to
meet the requirement not to exceed 0.02 mSv (2 mrem) in any one hour. Provide the following
information to obtain approval for a variance:
- Procedures for ensuring that no individual is on the roof or could gain access to the roof during

radiography;
- Means of preventing access to the roof;
- A commitment that the roof will be posted with "Caution (or Danger) Radiation Area" signs;
- Steps taken to minimize radiation on the roof; and
- Limitations (if needed) on positioning of sources or type (isotope) and amount of radioactive

material that may be used in the installation to ensure that areas adjacent to, above, and below
the installation will be unrestricted areas during the performance of radiography.

* If radiation doses on the radiography installation roof exceed 1.0 mSv (100 torem) in any one hour,
then provide the following information in addition to the items above to apply for this variance:
- A commitment that the roof will be posted with "Caution (or Danger) High Radiation Area"

signs;
- Evidence of constant surveillance of the roof by closed circuit TV;
- Fluctuation of the dose rate;
- A description of a control device that wouldautomatically reduce the radiation level to 1 mSv

(100 mrem) in any one hour at 30 cm from the radiation source if someone accesses the roof; and
- A description of a control device that activates a visible-audible signal so that both an individual

accessing the roof and the radiographer on duty are made aware of the entry.
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* Field Stations:
- Describe the storage location(s) at the address(es) listed in Item 4 and submit a diagram showing

where the radiography camera will be stored at the field stations. Indicate whether or not
radiography will be performed at the place of business outside of a permanent radiography
installation. If radiography will be performed at a site outside of a permanent radiography
installation, provide a diagram of the location where radiography may be performed and its
surroundings, including a description of adjacent property;

Response from Applicant:

item 9 Facilities And Equipment (Check box and attach requested information)

[' We will submit the required information as listed in the section titled "Facilities and Equipment" of VAREG 'Guidance for Industrial I
Note: Certain records described in the rule pertaining to radiation safety may need to be on file at these field stations and
each temporary jobsite.

Radiation Safety Program

Item 10: Radiation Safety Program

Rule: 12 VAC 5-481-450, 12 VAC 5-481-630, 12 VAC 5-481-1200

Criteria: A radiation protection program must be established and submitted to the agency as part of the
application. The program must be commensurate with the scope and extent of activities for the use of licensed
materials in industrial radiography. Each applicant for an industrial radiography license must develop,
document, and implement a radiation protection program containing the following elements:

* Steps to keep radiation exposures as low as reasonably achievable (ALARA);
* Description of equipment and facilities adequate to protect personnel, the public and the

environment;
* Conduct of licensed activities by individuals qualified by training and experience;
* Written operating and emergency procedures;
* Program to inspect the job performance of radiographic personnel
* Description of organization structure and individuals responsible for ensuring implementation of

radiation safety program; and
" Records management.

Discussion: The specific components of the applicant's radiation safety program are detailed in this guide.
Some topics will not require the applicant to submit information as part of an application, but simply provide
the applicant with guidance to comply with a specific VDH requirement.
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Item 10.1: Radiation Safety Program Audit

Rule: 12 VAC 5-481-630, 12 VAC 5-481-990

Criteria: Licensees must review the content and implementation of their radiation protection programs annually
to ensure:

* Compliance with VDH and DOT requirements, and the terms and conditions of the license;
* Occupational doses and doses to members of the public that are ALARA; and
" Records of audits and other reviews of program content are maintained for 3 years.

Discussion: Appendix I contains a suggested annual audit program that is specific to industrial radiography
and is acceptable to the agency. All areas indicated in Appendix I may. not be applicable to every licensee and
may not need to be addressed during each audit.

Audit records acceptable to the agency should contain the following information:
* Date of audit;
" Name of person(s) who conducted the audit;
" Names of persons contacted by the auditor(s);
* Areas audited;
* Audit findings, and corrective actions; and
* Follow-up.

It is essential that once identified, problems be corrected in a timely manner. NRC Information Notice (IN) 96-
28, 'Suggested Guidance Relating to Development and Inplementation of Corrective Action' provides guidance
on this subject. The agency will review the licensee's audit results and determine if corrective actions are
thorough, timely, and sufficient to prevent recurrence. If violations are identified by the licensee and these steps
are taken, the agency can exercise discretion and may elect not to cite a violation. The agency's goal is to
encourage prompt identification and prompt comprehensive correction of violations and deficiencies.

Response from Applicant:

Item 10.1 Radiation Safety Program Audit

The applicant is not required to submit its audit program to the agency for review during the licensing phase. This matter will beII examined during an inspection.

Item 10.2: Termination of Activities

Rule: 12 VAC 5-481-450, 12 VAC 5-481-490 D, 12 VAC 5-481-500, 12 VAC 5-481-1160

Criteria: The licensee must do the following:
0 Notify the agency, in writing, within 30 days of:

- Decision to permanently discontinue all activities involving materials authorized under the
license.
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" Notify the agency, in writing, within 60 days of:
- The expiration of its license;
- A decision to permanently cease licensed activity at the entire site or in any separate building or

outdoor area if it contains residual radioactivity making it unsuitable for release according to
VDH requirements;

- No principal activities have been conducted at the entire site under the license for a period of 24
months;

- No principal activities have been conducted for a period of 24 months in any separate building
or outdoor area if it contains residual radioactivity making it unsuitable for release according to
VDH requirements.

" Submit a decommissioning plan, if required by 12 VAC 5-481-450 C 6;
* Conduct decommissioning, as required by 12 VAC 5-481-1160;1 ..... ....
" Submit to the agency, a completed VDH form 'Certificate of Disposition of Materials' (Appendix

B) and demonstrate that the premises are suitable for release for unrestricted use (e.g. results of final
survey); and

" Before a license is terminated, send the records important to decommissioning to the agency. If
licensed activities are transferred or assigned in accordance with 12 VAC 5-481-490 B, transfer
records important to decommissioning to the new licensee.

Discussion: For guidance on the disposition of radioactive material, see Item 11 'Waste Management'. For
guidance on decommissioning records, see Item 8 'Financial Assurance and Record Keeping for
Decommissioning'.

Response from Applicant:

- Comment [MSOffice3]: No
'conduct', just the plan as outlined per
refereed reg

Item 10.2 Termination Of Activities (Check box )

[:] We will notify the agency, in writing, within 30 days of the decision to permanently cease radioactive material use.
t (12 VAC 5-481-500) H
Item 10.3: Instruments

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-1240, 12 VAC 5-481-1260, 12 VAC 5-481-1270, 12 VAC 5-481-
1330, 12 VAC 5-481-1410

Criteria: A radiation survey meter intended for industrial radiography that utilizes sealed radioisotope sources
should be capable of accurately measuring the radiation fields produced by the sealed radiography source
currently in use, and be visually checked for damage and for proper operation with a check source or other
appropriate means, such as an exposure device, before use on each day it is to be used. The survey meter shall
be calibrated at intervals not to exceed 6 months and after each servicing (except for battery changes). Written
procedures are required for inspection and routine maintenance of the survey meters, which is to be performed
at intervals not to exceed 3 months or before the first use thereafter to ensure proper functioning of components.

Discussion: The licensee shall keep an adequate number of appropriate radiation survey instruments that are
both calibrated and operable, at each location where radioactive material is present to make the required
radiation surveys. The instrument shall be capable of measuring a range from 0.02 mSv (2 mrem) per hour
through 10 mSv (1 rem) per hour. Each radiation survey instrument shall be calibrated at intervals not to
exceed 6 months and after instrument servicing, except for battery changes. Records of survey instrument
calibrations will be retained for a minimum of 3 years. Records are to be made of equipment problems and
maintenance performed and these shall be retained for 3 years.
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Response from Applicant:

Item 10.3 Instruments (Check all boxes that apply)

* We will possess and use radiation survey meter(s) that meets the Criteria in the section titled "Instruments" in VAREG
"Guidance for Industrial Radiography Use".

AND EITHER

" If calibration is performed by a person or firm outside the applicant's organization, the calibration will be performed by a
VDH, NRC or another Agreement State licensee specifically authorized to perform instrument calibration.

OR

E] We will follow the survey meter calibration procedures in accordance with Appendix J in VAREG " Guidance for
Industrial Radiography Use".

OR

Q We will submit alternate procedures. (Procedures are attached)

Note: Identify the qualifications of the individuals who will perform the calibrations if performed by the applicant.

Note: For detailed information about survey instrument calibration, refer to ANSI N323-1978, 'Radiation Protection
Instrumentation Test and Calibration'. Reaffirmed 1993 copies may be obtained from the American National Standards
Institute, 1430 Broadway, New York, NY 10018.

Item 10.4: Material Receipt and Accountability

Rule: 12 VAC 5-481-100, 12 VAC 5-481-560, 12 VAC 5-481-570, 12 VAC 5-481-1260, 12 VAC 5-481-1400

Criteria: Licensees must do the following:
* Maintain records of receipt, transfer, and disposal of sources/devices;
* Conduct physical inventories at quarterly intervals (not to exceed 3 months) to account for all

sources of radiation and for devices, including devices containing depleted uranium;

Discussion: Licensed materials must be tracked from "cradle to grave" in order to ensure accountability;
identify when sources/devices may be lost, stolen, or misplaced; and ensure that the possession limit stated on
the license is not exceeded.

Conduct physical inventories (i.e., locate, verify the presence of the material, and account for it in material
transfer record) at quarterly intervals (not to exceed 3 months) to account for all sealed sources and devices
containing depleted uranium.

Maintain inventory records that contain the following types of information:
* Radionuclide and amount (in units of Bq or curies) of radioactive material in each sealed source;
* Manufacturer's name, model number, and serial number of each sealed source;
* Manufacturer's name, model number, and serial number of each device containing depleted uranium

or radioactive material;
* Location of each sealed source and device;
* Date of the inventory; and
* Name of individual performing inventory.

'Cradle to Grave' Accountability refers to maintaining the radioactive material from the moment it becomes a part of
your organization (whether through creation there, delivered to company, etc) through performing the quarterly
inventories (ensuring the material's location, etc) until it leaves your organization (through shipment, disposal on/off site,
etc)
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Response from Applicant:

Item 10.4 Material Receipt And Accountability (Check box)

El Quarterly physical inventories (not to exceed 3 months) will be conducted of all sealed sources and/or devices containing
fl radioactive material (including depleted uranium) and the information contained in the discussion section titled "Material
f Receipt and Accountability" in VAREG 'Guidance for Industrial Radiography Use' will be documented.

Comment [MSOffice4]: Remove
image and replace with flat statement as
done previously in report in box, "Cradle
to Grave Accountability refers to
maintaining the radioactive material from
the moment it becomes a part of your
oganization (whether through creation
there, delivered to company, etc) through
perforating the quarterly inventories
(ensuring the material's location, etc)
until it leaves your organization (through
shipment, disposal on/off site, etc)"

Item 10.5: Leak Tests

Rule: 12 VAC 5-481-740, 12 VAC 5-481-1010, 12 VAC 5-481-1150, 12 VAC 5-481-1200, 12 VAC 5-481-
1250, 12 VAC 5-481-1420

Criteria: VDH requires testing to determine whether there is any radioactive leakage from the source or from
devices containing depleted uranium shielding. The agency finds testing to be acceptable if it is conducted by
an organization licensed by VDH, NRC, or another Agreement State, or conducted in accordance with
procedures approved by the agency.

Discussion: Manufacturers, consultants, and other organizations may be authorized by VDH, the NRC or
another Agreement State to either perform the entire leak test sequence for other licensees or provide leak test
kits to licensees. In the latter case, the licensee is expected to take the leak test sample according to the device
manufacturer's and the kit supplier's instructions and return it to the kit supplier for evaluation and reporting
results. Licensees may also be authorized by VDH to conduct the entire leak test sequence themselves.
Measurement of the leak-test sample is a quantitative analysis requiring that instrumentation used to analyze the
sample be capable of detecting 185 Bq (0.005 microcurie) of radioactivity.

Sealed sources containing radioactive material must be leak tested at intervals not to exceed 6 months and DU
devices tested at intervals not to exceed 12 months.

Response from Applicant:

Item 10.5 Leak Tests (Check one box)

Q Leak tests will be performed by an organization authorized by VDH, the NRC or another Agreement State to provide leak
testing services to other licensees; or by using a leak test kit supplied by an organization licensed by VDH, the NRC or
another Agreement State to provide leak test kits to other licensees according to kit suppliers' instructions.

List the name and license number of organization authorized to perfonn or analyze leak test (Specify whether VDH, NRC, or
another Agreement State):

Organization Name License Number

Issuing Entity

Note: An alternate organization may be used to perform or analyze leak test, without amending the license, provided the
organization is specifically authorized by VDH, the NRC or another Agreement State.

OR

E] We will perform our own leak testing and sample analysis. We will follow the procedures in Appendix K of VAREG
'Guidance for Industrial Radiography Use'.

OR

El We will submit alternative procedures. (Procedures are attached)

Note: Requests for authorization to perform leak testing and sample analysis will be reviewed on a case-by-case basis and,
if approved, VDH staff will authorize via a license condition.

36



Item 10.6: Occupational Dosimetry

Rule: 12 VAC 5-481-640, 12 VAC 5-481-700, 12 VAC 5-481-710, 12 VAC 5-481-750, 12 VAC 5-481-760,
.12 VAC 5-481-1350, 12 VAC 5-481-2280

Criteria: Licensees must provide to employees dosimetry processing that has been accredited under the
National Voluntary Laboratory Accreditation Program (NVLAP) operated by the National Institute of Standards
and Technology (NIST).

Table 7: Occupational Dose Limits For Adults
I _ Occupational Dose Limits for Adults (12 VAC 5-481-640)

Body Location Dose (Annual)

Total Effective Dose Equivalent (TEDE) 0.05 Sv (5 Rem)

Dose to the skin of the whole body or
any extremity* 0.5 Sv (50 Rem)

Dose to lens of the eyes 0.15 Sv (15 Rem)

*Extremnities includes the arms below the elbows and the legs below the knees

Discussion: The licensee may not permit any individual to act as a radiographer or a radiographer's assistant
unless, at all times during radiographic operations each individual wears, on the trunk of the body, a
combination of a direct-reading dosimeter (pocket dosimeter or electronic personal dosimeter), an operating
alarm ratemeter, and either a film badge or optical stimulated lamination (OSL) or similar approved device. At
permanent radiography installations where other appropriate alarming or warning devices are in routine use,
wearing an alarming ratemeter is not required. The pocket dosimeters must have a range from zero to 2 mSv
(200 mrem), must be recharged at the start of each shift, and must be checked for correct response to radiation
at intervals not to exceed 12 months. Electronic personal dosimeters may only be used in place of ion-chamber
pocket dosimeters. Alarming ratemeters must be preset to give an alarm signal at a dose rate of 5 Sv/hr (500
mrem/hr) and must be calibrated for correct response at intervals not to exceed 12 months.

Film badges, TLDs or similar approved devices must be replaced at frequencies not to exceed 1 month.
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Response from Applicant:

Item io.6-Occupational-Dosimetry (Check all boxes th-at-apply)

Q We will provide dosimetry processed and evaluated by a NVLAP-approved processor that is exchanged monthly.

AND
E] The required personnel monitoring equipment, including 0 to 2 mSv (200 mrem) dosimeters or electronic personal dosimeters,

will be worn by radiographic personnel.

AND

E] Alarming ratemeters set to alarm at plus or minus 20% of 500 mrem/hour will be worn by all radiography personnel.

Note: Radiography personnel at permanent radiography installations where other appropriate alarming or warning devices are in use do not
need alarming ratemeters.

AND

0 Pocket dosimeters and alarm ratemeters will be checked for correct response at intervals not to exceed 12 months.

AND EITHER

[1 Ifadjustment is necessary, the devices will be returned to the manufacturer.

OR

[] If adjustment is necessary, procedures for adjustments are described.
. .. .. .... . .. . . .. . . ... ............................................. . ... .......................................... , ,,, .. ,, .7 , ,, "' ,, " ," , ,,,. .,,'.,.,,,. .......... ... . . .. . . . .. . .. .

Note: To obtain a copy of the NIST Publication 810, 'National Voluntary Laboratory Accreditation Program, 1997
Directory', contact the Superintendent of Documents, U.S. Government Printing Office, Washington, DC 20402-9225.
(For information on the program call NIST at 301-975-3679). Also NVLAP maintains a directory of accredited
laboratories on the Internet which is updated quarterly. The URL for NVLAP's home page on the intemet is
http://ts.nist.gov/nvlap.

Item 10.7: Public Dose

Rule: 12 VAC 5-481-720, 12 VAC 5-481-730, 12 VAC 5-481-840, 12 VAC 5-481-1230, 12 VAC 5-481-1280,
12 VAC 5-481-1330, 12 VAC 5-481-1370

Criteria:, Licensees must do the following:
* Ensure that radiography devices will be used, transported, and stored in such a way that members of

the public will not receive more than 1 mSv (100 mrem) in a year, and the dose from licensed
operations in any unrestricted area will not exceed 0.02 mSv (2 mrem) in any one hour; and

* Control and maintain constant surveillance over devices that are not in storage and secure stored
devices from unauthorized removal or use.

Discussion: Operating and emergency procedures that address security and surveillance should be sufficient to
limit exposure of the public during use and after accidents. Public dose is controlled, in part, by ensuring that
devices not in use are stored securely (e.g., stored in a locked area) to prevent unauthorized access or use. If
devices are not in storage, then authorized users must maintain constant surveillance.

Public dose is also affected by the choice of the permanent radiographic installation and storage locations and
conditions. An example of a properly stored device would be a locked room a sufficient distance from any
individual, especially personnel. Use of area monitors such as a OSL is an acceptable means of demonstrating
compliance with the annual limit of 1 mSv (100 mrem) in unrestricted areas.
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Use the concepts of time, distance, and shielding when choosing a permanent radiographic installation or
storage location. Decreasing the time spent near radiographic operations, increasing the distance of the device
from occupied locations, using shielding material (i.e., high density concrete, solid block, or lead sheets), and
implementing conservative operating procedures (i.e., use of collimators or limiting the direction of exposures
towards the floor) will reduce the radiation exposure of personnel and members of the public. Alternatively, the
remote location of and access to a permanent radiographic installation could prevent members of the public
from receiving 1 mSv (100 mrem) in a year.

If, after an initial evaluation, a licensee makes changes affecting the permanent radiographic installation
storage area (e.g., changing the location of devices within the storage area, removing shielding, adding devices,
changing the occupancy of adjacent areas, moving the storage area to a new location), then the licensee must
perform a new evaluation to ensure that the public dose limits are not exceeded and devices are properly
secured.

Response from Applicant:

ltem 10.7 Public Dose ..............

No response is required, in this license application, however the licensee's evaluation of public dose will be examined during an

Note: Appendix L provides additional information for determining that radiation doses for other licensee personnel and
members of the public will not be exceed allowable limits.

Item 10.8: Quarterly Maintenance

Rule: 12 VAC 5-481-590, 12 VAC 5-481-1260, 12 VAC 5-481-1270, 12 VAC 5-481-1330, 12 VAC 5-481-
1430, 12 VAC 5-481-1450

Criteria: The licensee shall have written procedures for inspecting and maintaining radiographic exposure
devices, source changers, associated equipment, transport and storage containers, and survey instruments.
Inspection and maintenance must be conducted at intervals not to exceed every 3 months, or before the first use
thereafter, to ensure the proper functioning of components important to safety. The licensee must also have
procedures necessary to maintain the Type B packaging used to transport radioactive materials, ensure that
Type B packages are shipped properly, and maintain Type B packages in accordance with the Certificate of
Compliance (COC) issued by NRC or other agencies approving such transport packages.

If equipment problems are found, the equipment must be withdrawn from service until repaired, records are
required.

Discussion: These procedures are intended to allow the licensee's staff to evaluate equipment used in
radiography for safe continued use, to provide a record of this evaluation, and to guide the staff in maintenance.
Equipment found to be unsuitable for service must be withdrawn until repair and an evaluation for return to
service is made. These procedures may be based on the manufacturer's recommendations. The procedures are to
be specific to the equipment. For example, radiography drive cable assemblies should be cleaned and lubricated
(when operationally appropriate) in accordance with the recommendations of the equipment manufacturer or the
cable manufacturer or alternatively, with any lubrication and cleaning recommendations established by the
industrial radiography community.
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Procedures are also required for Type B packaging used to transport radioactive materials. These procedures are
to be used for shipping and maintenance, and may be properly drawn from the manufacturer's procedures and
information submitted as a basis for the COC or other transport package approval.

Response from Applicant:

Item 10.8 Quarterly Ma ntenance (Check both boxes)

'El We have included procedures for quarterly maintenance as part of the operating and emergency procedures.

I AND

E] Before using a new sealed source/device combination, we will have written inspection and maintenance procedures that address
fl the use of new equipment as a Type B transport package. In addition, we will provide training to radiographic personnel before

using a new sealed source/device combination.

Operating and Emergency Procedures

Item 10.9: Operating and Emergency Procedures

Rule: 12 VAC 5-481-1200, 12 VAC 5-481-1330

Criteria: Operating and emergency procedures must be established and submitted to the agency as part of the
application package. In addition, if radiographers will perform other operations such as source exchange, leak-
testing, and quarterly (not to exceed 3 months) inspection and maintenance of equipment, appropriate
procedures and instructions for these operations should be included in the operating and emergency procedures.

Each licensee must develop, implement, and maintain operating and emergency procedures containing the
following elements:

" Instructions for maintaining security during storage and transportation;
* Instructions to keep radiography devices under control and immediate surveillance during use;
" Steps to take to keep radiation exposures ALARA;
" Steps to maintain accountability during use;
" Steps to control access to work sites;
* Use of personnel monitoring and radiation survey equipment;
" Instruction for packaging and transporting licensed material; and
" Steps to take and whom to contact when an emergency occurs.

Discussion: The purpose of operating and emergency procedures is to provide radiography personnel with
specific guidance for all operations they will perform. These topics should be included in the operating and
emergency procedures and need not be presented in order of importance. A sequential set of procedures and
instructions from the beginning to the end of the workday is an acceptable format. Instructions for non-routine
operations, for example, quarterly (not to exceed 3 months) inspection and maintenance or instrument
calibration, may be included as separate appendices.

It is not necessary for operating and emergency procedures to be specific to a particular make and model of
exposure device, source exchanger, or survey instrument. Procedures submitted to the agency should provide
sufficient guidance and instruction for each specific type of device. For example, you may submit a single
operating procedure for crank-out regardless of the manufacturer and/or a single operating procedure for
pipeliner exposure devices regardless of manufacturer.
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Applicants who plan to conduct lay-barge, offshore platform, or underwater radiography are required to have
their procedures approved by the agency. If you plan to conduct lay-barge, offshore platform or underwater
radiography, your radiation safety program will be reviewed to assure that it contains procedures that
specifically address:

* Transport of licensed material;
* Storage facilities for licensed material;
* Methods for restricting access to radiation areas;
* Radiation safety procedures and radiographer responsibilities unique to lay-barge,

offshore platform, or underwater radiography;
* Radiographic equipment and radiation safety procedures unique to underwater

radiography;
" Methods appropriate for use of equipment in Water environments;
* Applicable inspection and maintenance procedures unique to lay-barge, offshore

platform, or underwater radiography equipment; and
* Emergency procedures unique to lay-barge, offshore platform, or underwater

radiography.

Operating and emergency procedures must be submitted to the agency for review.

Note that providing specific operating and emergency procedures for a particular manufacturer's make and
model number will require an amendment to the license to obtain VDH's authorization for a new sealed
source/device combination.

Response from Applicant:

Operating and emergency procedures must be submitted to the agency for review.

Item 10.9.1: Handling and Use of Sealed Sources and Radiography Exposure Devices

Rule: 12 VAC 5-481-1210 C, 12 VAC 5-481-1330

Criteria: Licensees need to establish operating and emergency procedures.

Discussion: There are two types of devices normally used for radiography, crankout, and pipeliner. There
should be separate instructions for each type of device. Separate instructions are not necessary for each
different model of a given type of device since the operation of each type is essentially the same regardless of
the manufacturer. Some applicants may choose to use one basic instruction for all crankout devices; others may
choose to have separate instructions for each model. Either approach is acceptable.

Specific procedures should be required for performing source exchanges, including those at temporary jobsites,
field stations, and in a permanent radiographic installation. The procedures should contain warnings of areas of
concern during source exchanges. Recent incidents of sources becoming dislodged from the shielded position
indicate the importance of training personnel in the appropriate techniques. Procedures should require the use
of survey instruments, dosimetry, and surveys during and after movement of sources.
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Response from Applicant:

Item 10.9.1 Handling And Use Of Sealed Sources And Radiography Exposure Devices (Check box)

C We have included the following in the operating and emergency procedures:
Step-by-step instructions for using each type of radiographic devices.

iA Instructions for performing source exchanges; and
Instructions for crankout devices should be separate from those for pipeliner devices.

Note: Manufacturers' manuals and similar documents should not be incorporated into the procedures, rather, information
should be extracted from them and paraphrased.

Appendix M provides information for applicants to consider when developing their procedures for operating
radiography equipment.

Item 10.9.2: Methods and Occasions for Conducting Radiation Surveys

Rule: 12 VAC 5-481-720, 12 VAC 5-481-730, 12 VAC 5-481-900, 12 VAC 5-481-1210, 12 VAC 5-481-1220,
12 VAC 5-481-1240, 12 VAC 5-481-1250, 12 VAC 5-481-1360, 12 VAC 5-481-2980, 12 VAC 5-481-
3070

Criteria: Perform radiation surveys during use, movement, and storage of licensed material to ensure its safe
use and comply with regulatory requirements.

Discussion: In general, surveys need to be made whenever a source is manipulated or moved. Surveys should
be made with a radiation survey instrument calibrated in accordance with 12 VAC 5-481-1240. The following
table provides examples of surveys, made during radiographic and associated operations that should be included
in the operating and emergency procedures.
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Table 8: Surveys Required for Radiog aphic Operations
Type of Radiation Survey Frequency Requirement

Boundary of restricted area at temporary During the first exposure for each
jobsite does not exceed 0.02 mSv (2 set up of radiographic device 12 VAC 5-481-720
mrem) in any one hour
Unrestricted area in vicinity of
permanent radiographic installation or At intervals not to exceed 12 12 VAC 5-481-730
storage area does not exceed 1 mSv (100 months
mrem) per year
External radiation levels when a Each receipt of package 12 VAC 5-481-900
package is received and opened
Exposure rate does not exceed 2 mSv/hr
(200 mrem/hr) on surface and 0.1 Each installation of new source in 12 VAC 5-481-1210 A
mSv/hr (10 mrem/hr) at one meter exposure device

Exposure rate does not exceed 2
millisieverts (200 millirem) per hour at Each installation of new source in
any exterior surface, and 0.1
millisieverts (10 millirem) per hour at 1 a storage container or source 12 VAC 5-481-1220
meter from any exterior surface with the changer
sealed source in the shielded position.
Contamination level for leak tests of
sealed sources does not exceed 185 Bq At intervals not to exceed 6 12 VAC 5-481-1250 C 1
(0.005 microcuries) months
Contamination level for leak test of S
tube of exposures device does not At intervals not to exceed 12 12 VAC 5-481-1250 E
exceed 185 Bg (0.005 microcuries) months
Confirm source has returned to a After every radiographic exposure 12 VAC 5-481-1360 2
shielded position

After every source exchange or
Confirm source is in shielded position exposure device is placed in 12 VAC 5-481-1360 3

storage
Exposure rates meet labeling of package Every movement of licensed
(i.e., Yellow 11) and determine material on public roads 12 VAC 5-481-2980 A I b
Transportation Index
Exposure rates in and around vehicle do
not exceed 0.002 mSv/hr (2 mrem/hr) in Every movement of a package 12 VAC 5-481-3070 10
driver's seat, 2 mSv/hr (200 mrem/hr) on labeled Yellow Ill
surface and 0.1 mSv/hr (10 mrem/hr) at
2 meters from vehicle

Response from Applicant:

N Item i0.9.2 Methods And Occasions For Conducting Radiation Surveys (Check box)

.E] We have included in the operating and emergency procedures all surveys as described in the section titled 1 I
"Methods And Occasions For Conducting Radiation Sury. s'.innVAREG 'Guidance for Industrial Radiography Use.
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Item 10.9.3: Methods for Controlling Access to Radiographic Areas

Rule: 12 VAC 5-481-840 12 VAC 5-481-860, 12 VAC 5-481-1280, 12 VAC 5-481-1290, 12 VAC 5-481-
1300, 12 VAC 5-481-1330, 12 VAC 5-481-1370

Criteria: Each licensee must control access to areas where licensed material is either used or stored to prevent
the unnecessary exposure of members of the public. This can be achieved through the use of posting, by
locking devices and areas where licensed materials are stored, and by maintaining constant control and
continuous surveillance of areas where radiographic operations are conducted. Operating and emergency
procedures should include steps for radiographic personnel to ensure that access to licensed materials is
controlled for the types of operations that will be performed.

Discussion:

1. Field/Temporary Jobsites

When radiographic operations are performed outside a permanent radiographic installation, at least two
qualified radiographic personnel must be present. At least one of the individuals must be a radiographer; the
other may be another radiographer or a radiographer's assistant. Both individuals must maintain constant
surveillance of the operations to prevent unauthorized entry to the restricted area. Operating procedures must
comply with the two-man rule for radiographic operations at any locations other than permanent radiographic
facilities.

Radiographic personnel are required to maintain continuous direct visual surveillance of operations to protect
against unauthorized entry to the high radiation area during radiographic operations. Radiographic personnel
should be instructed to keep the perimeter of the restricted area under continuous surveillance to prevent
unnecessary exposure of individuals. Operating procedures should specify steps for responding to unauthorized
entry to the restricted area. For example, personnel should be instructed to terminate the radiographic exposure
immediately, before confronting the person who entered the restricted area.

All areas where radiographic operations are conducted require posting of the radiation areas and the high
radiation areas. It is acceptabletopostthe perimeter of the restricted area rather than the perimeter of the C. Comment [MSOfflce5]: Image not

radiation area. Personnel should be instructed to post "Caution Radiation Area" signs at the point where wneeassay, paragraph already explains
radiation levels have been calculated to reach 0.02 mSv (2 mrem) in any one hour. A confirming survey during
to the first exposure of the source should be conducted to confirm the location of the boundary and any
necessary adjustments should be made.

The perimeter of the high radiation area must be posted with a "Caution (or Danger) High Radiation Area"
sign(s) at the point where radiation levels have been calculated to reach 1 mSv (100 mrem) in any one hour. A
confirming survey of the high radiation area perimeter should not be conducted, since such a surveycould lead
to unnecessary exposure of personnel.

Surveillance of the restricted area at facilities with multiple levels and multiple access points, or where
members of the public are close to the radiographic operations (e.g., boilers, commercial manufacturing plants,
or power plants during outages) can usually be performed only when more than two radiographic personnel are
assigned to the job. Operating procedures and instruction to personnel should include specific steps for these
circumstances to ensure that access into the restricted area is properly controlled. Adequate control of the
restricted area at with multiple levels would require several personnel and many postings. These special
instructions may include the use of additional personnel to assist radiographic personnel in controlling access
into the restricted area, providing instruction to other workers in the area, or making announcements over the
public address system before and during radiographic operations.
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2. Permanent Radiographic Installations

For permanent radiographic installations, instruct personnel about posting each entrance to the facility with a
"Caution (or Danger) High Radiation Area" sign(s), and provide procedures to ensure that the visible-audible
signal system is operable. The operability of the visible-audible system must be checked daily. The following
procedures may be used:

* Expose a radiation source in the permanent installation with all entrances closed;
* Determine that each visible signal in and outside the installation is functional;
* Open the door to each entrance into the installation to activate the audible alarm;
* Close the entrance and confirm that the alarm stops. If the installation has more than one entrance,

only one entrance should be tested at a time; and
* Record results of test.

In the event that an entrance control device or an alarm fails to operate properly at the permanent radiographic
installation, the installation may continue to operate for up to 7 days while the defective equipment is fixed,
provided that:

* The entrance control device is labeled as defective;
* Radiography personnel maintain continuous, direct, visual surveillance of access installation points;

and
* Radiography personnel use an alarming rate meter.

3. Storage Areas

Radiographic equipment containing licensed material stored in controlled or unrestricted areas must be secured
from unauthorized removal or access. Operating procedures should specify how stored licensed material should
be secured and who is authorized access to licensed material.

A vehicle used to transport licensed material can also be used for storage at locations such as temporary jobsites
or overnight lodging. If the applicant plans to use vehicles for storage, there should be procedures and
instructions to personnel about proper posting of the vehicle. A physical survey should be performed to confirm
that the area around the storage facility is an unrestricted area. Radiation levels may not exceed 0.02 mSv/hr (2
mremihr) at 45 cm (18 inches) from any external surface of the vehicle and the vehicle shall be locked when it
is used for storage.

Radiographic equipment stored at temporary jobsites must be secured at a location that prevents access by
unauthorized personnel. This usually requires that the equipment be locked in a cabinet or other secure area
where key access is controlled by site management and radiographic personnel. It is not acceptable for a device
to be chained to a post and left unattended at the place of use during lunch, breaks, or after hours. Storage of
exposure devices at a private residence is unacceptable unless it has been identified and approved in a license.

Response from Applicant:

It10.9.3 Methods For Controlling Access To Radiographic Areas (Check box)

El We have included procedures to control access to radiographic operations and storage areas in the operating and emergency

Note: All regulatory criteria applying to your normal place of business for conducting industrial radiography operations
also apply to the location in which you store at your private residence. You must specify this storage location in your
license application.
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Item 10.9.4: Methods And Occasions For Locking And Securing Radiographic Exposure
Devices, Storage Containers, and Sealed Sources

Rule: 12 VAC 5481-840, 12 VAC 5-481-1210, 12 VAC 5-481-1230, 12 VAC 5481-1360

Criteria: 12 VAC 5-481-840 and 12 VAC 5-481-1230 requires locking and securing radiographic equipment
to protect the public and radiographers from an inadvertent exposure to radiation.

Discussion: All radiographic devices, i.e., gamma cameras, sealed source storage containers, and source
changers are required to have a lock or outer-locked container to maintain the sealed source in its shielded
position. During radiographic operations the source must automatically be secured in the shielded position each
time the source is returned. Radiographers must not attempt to circumvent the automatic securing features or
tamper with the safety features of radiographic devices. If a radiographer had to leave an exposure device at a
temporary jobsite, it would have to be secured against unauthorized removal or tampering by using the lock on
the device and then locking it in an available space such as a shed, room, etc. Likewise, while in storage to and
from the temporary jobsite, the radiographer would ensure the lock is on the device and then lock the device in
the trailer, etc. Radiographers and/or radiographer's assistants must ensure that the exposure device and/or
storage or source containers are maintained locked (and if key locked, with the key removed at all times) when
they are not under the direct supervision of the radiographer or the radiographer's assistant, except at permanent
radiographic installations..

Response from Applicant:

IfItem 10.9.4 Meth od-s and occasions For Locking and Securing Radiographic Exposure Devices, Storage Containers, and
Sealed Sources (Check box)

. 1 We have included procedures for locking and securing radiographic equipment in the operating and emergency procedures

10.9.5: Personnel Monitoring and the Use of Personnel Monitoring Equipment

Rule: 12 VAC 5-481-750, 12 VAC 5-481-760, 12 VAC 5-481-1330 A 5, 12 VAC 5-481-1350

Criteria: Provide procedures for appropriate use of personnel monitoring equipment.

Discussion: All radiographers or radiographer's assistants are required to wear on the trunk of their body:
* Direct-reading dosimeters;
* Film badges, TLDs, OSLs or similar devices; and
* Alarm ratemeters when they are engaged in radiographic field operations.

Film badges, TLDs,-OSLs or similar devices must be assigned to and worn by only one individual. To ensure
full-scale reading capability, direct reading dosimeters such as pencil (pocket) dosimeters or electronic personal
dosimeters must be recharged or reset at the start of each shift so that the dosimeters will be capable of reading
the full scale. Personnel should be instructed that direct reading dosimeters must be read and recorded at the
beginning and end of each shift. Proper operation of alarm ratemeters must be checked each day before use to
ensure that the alarm functions properly. The manufacturer's recommended procedures should be followed.

All radiographers or radiographer's assistants are required to wear alarm ratemeters except at permanent
radiographic facilities where other appropriate alarm or warning devices (e.g., visible and audible alarms) are in
routine use and are operable.
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Include instructions about how and where dosimetry devices are to be stored when not in use. The storage place
should be dry, radiation free, and cool so that the devices will not be affected by adverse environmental
conditions.

Response from Applicant:

Item 10.9.5- Personnei Monitoring And The Use Of Personnel Monitoring Equipment (Check box)

E1 We have included instructions for proper use of personnel monitoring equipment in the operating and emergency procedures

Note: It is good practice to check the dosimeter during the work shift.

Item 10.9.6: Transporting Sealed Sources To Field Locations, Securing Exposure Devices
And Storage Containers In Vehicles, Posting Vehicles, And Controlling Sealed Sources
During Transportation

Rule: 12 VAC 5-481-1210, 12 VAC 5-481-2980

Criteria: Licensees must develop, implement, and maintain procedures for transporting radioactive material to
ensure compliance with DOT regulations.

Discussion: During an inspection, the agency uses the provisions of 12 VAC 5-481-2980 which incorporates
the requirements of 49 CFR, to examine and enforce transportation requirements applicable to radiography
licensees. Appendix N contains: 1) a list of major DOT regulations applicable to transporting radiographic
devices; 2) a condensed summary of VDH/DOT requirements; and 3) two sample shipping papers, the second
of which may be more useful for multiple-use, temporary jobsite activities.

Instructions to personnel should not reference VDH/DOT requirements. Information should be extracted,
paraphrased and placed into the instructions so that personnel know exactly what they are expected to do. The
following items should be covered in instructions to personnel:

* Labeling containers appropriately (i.e., when to use labels Radioactive White I, Radioactive Yellow
.11, or Radioactive Yellow Ill);

* Securing the exposure device or storage container within the transporting vehicle. The instructions
should specify how to prevent the package from moving during transport;

* Preparation of shipping papers. The instructions should specify that the papers must be completed
before transporting the licensed material and must be accessible in the driver's compartment at all
times. Appendix N contains examples of shipping papers for transporting radiographic exposure
devices;

* Placarding both sides, the front, and the back of the vehicle with "RADIOACTIVE" placards if the
package being transported requires a Radioactive Yellow III label. If the vehicle requires placarding
and the package radiation levels exceed 2 mSv/hr (200 mrem/hr) or the transport index exceeds 10,
exterior surfaces and passenger compartment of the vehicle must be surveyed to ensure that the
radiation levels do not exceed 0.02 mSv/hr (2 mrem/hr) from any exterior surface and 0.02 mSv/hr
(2 mrem/hr) in the passenger compartment. Include instructions to personnel on the measures to
take if the radiation level exceeds 0.02 mSv/hr (2 mrem/hr) in the passenger compartment (e.g.,
adding more shielding or repositioning the device within the vehicle);
Ensure that the licensees name and city/town is prominently displayed as a label on both sides of the
vehicle; and
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* If an exposure device is transported in an overpack, the procedures should include instructions that
the overpack must be properly marked with the shipping name and identification number, labeled
(Radioactive White I or Radioactive Yellow 11), and marked when required with a statement that
indicates the inner package complies with prescribed specifications.

Because the licensee may have authorization to possess and use several sealed source/device combinations that
are registered by the NRC or an Agreement State and meet the safety performance requirements of 12 VAC 5-
481-1210, the applicant must, before using a new sealed source/device combination, develop written inspection
and maintenance procedures for it and for the corresponding Type B transport package. In addition, the
applicant must provide adequate training for radiographic personnel before using a new sealed source/device
combination.

Response from Applicant

N: Item 10.9.6 Transporting Sealed Sources To Field Locations, Securing Exposure Devices And Storage Containers In Vehicles,

Posting Vehicles, And Controlling Sealed Sources During Transportation (Check one box)

f We have included procedures for transporting sealed sources containing radioactive material, exposure devices, and source
changers in the operating and emergency procedures.

l Not Applicable (Devices are not transported)

Note: 'A Review of Department of Transportation Regulations for Transportation of Radioactive Materials (1998
revision)' can be obtained by calling DOT's Office of Hazardous Material Initiatives and Training at (800) 467-4922.

Before the 1997 revision of 10 CFR Part 34, a licensee who intended to transport a radiographic Type B
package was required to submit a quality assurance program to NRC for approval, separate from the license
approval. The 1997 revision to 10 CFR Part 34 requires written procedures for inspection and maintenance of
radiographic Type B packages (10 CFR 34.31(b)). In conjunction with the revision to 10 CFR Part 34, the
NRC also amended 10 CFR 71.101(g) to specifically state that if the applicant's written procedures for
inspection and maintenance of radiographic Type B packages are approved, then the applicant also meets NRC
quality assurance requirements in 10 CFR Part 71 and does not have to submit or maintain a separate quality
assurance program to transport a Type B package. The application's inspection and maintenance procedures for
radiographic equipment, which are also used for Type B packages, should ensure that thesepackages are
shipped and maintained in accordance with their COC.

Item 10.9.7: Daily Inspection and Maintenance of Radiography Equipment

Rule: 12 VAC 5-481-1260, 12 VAC 5-481-1270, 12 VAC 5-481-1280 B, 12 VAC 5-481-1330, 12 VAC 5-
481-1350, 12 VAC 5-481-1360, 12 VAC 5-481-1430, 12 VAC 5-481-1450, 12 VAC 5-481-1490

Criteria: The licensee shall perform visual and operability checks before using radiography equipment on each
day it is used.

Discussion: Visual and operability checks must be performed on radiographic exposure devices, survey meters,
associated equipment, and transport and storage containers before use each day the equipment is used. These
checks are intended to ensure that the equipment is in good working condition, that the sources are adequately
shielded, and that required labeling is present. Licensees must check survey instrument operability using check
sources or other appropriate means.
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Inspection records shall contain information about equipment problems found in daily checks and quarterly (not
to exceed 3 months) maintenance inspections. Records shall include the date of check or inspection, name of
inspector, equipment involved, any problems found, and what repair and/or maintenance, if any, was done.

Instructions to personnel using radiographic equipment must clearly state that inspections are to be made before
the equipment is used each day. While not a requirement, good practice would be that if the equipment is used
on more than one shift in the day, the equipment should be inspected before the start of each shift.

The procedures should specify the items that are to be checked and the steps that are to be taken if any defects
are found. If problems are found, the equipment must be removed from service until it is repaired.

A list of items that should be checked in the daily inspection of radiography equipment can be obtained by
contacting the equipment manufacturers.

Permanent radiographic installation visible and audible alarms must be checked for operability daily before use,
and faulty radiographic equipment must be labeled and repaired within 7 days, with compensatory measures
taken in the interim. Compensatory measures taken include:

* Immediately label faulty equipment as defective;
" The radiographer must be accompanied by at least one other radiographer or radiographer's

assistant;
* Continuous surveillance requirements are implemented until repairs are completed;
• Alarming ratemeters shall be worn and checked for alarm function at the beginning of each shift; and
" Records must be maintained of faulty equipment.

Appendix 0 provides example instructions for daily inspection of radiographic devices and equipment.

Response from Applicant:

Item 10.9.7 Daily Inspection And Maintenance Of Radiography Equipment (Check box)

1 E We have included procedures for daily inspection and maintenance of radiography equipment in our operating and emergency
procedures.

Note: Direct reading dosimetry devices must be read and the exposures recorded at the beginning and end of each shift.
Alarm ratemeters shall be checked for alarm function at the beginning of each shift. Records are to be maintained per 12
VAC 5-481-1490.

Item 10.9.8: Ratemeter Alarms or Off-Scale Dosimeter Readings

Rule: 12 VAC 5-481-1320, 12 VAC 5-481-1330, 12 VAC 5-481-1350 D

Criteria: Licensees must instruct personnel in:
* Appropriate handling and use of sealed radioisotope sources and radiography devices;
* Methods and occasions for conducting radiation surveys, controlling access to radiation areas and

locking, securing, and transporting storage containers, radiographic exposure devices, and sealed
radioisotope sources;

* The operating and emergency procedures;
" Actions to be taken if a dosimeter shows an off-scale reading or an alarm ratemeter alarms (sounds,

etc.) unexpectedly;
• Procedures to be followed if a film badge, TLD, OSL, or similar device is lost or damaged; and
" Procedures for notifying the proper persons in the event of an accident.
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Discussion: If an individual's self-reading pocket dosimeter is found to be off scale, an individual's electronic
personal dosimeter reads above 2 mSv (200 mrem), or a ratemeter alarms (sounds, etc) unexpectedly, the RSO
or designee must be notified immediately. If radiation exposure cannot be ruled out by the RSO or designee as
the root cause, the individual's film badge, OSL or similar approved device must be sent for processing within
24 hours. The affected individual may not resume work with radioactive material until the RSO or designee has
determined the individual's radiation exposure. There are no exemptions to this requirement.

If any of the events described above should occur, personnel should be instructed to do the following at a
minimum:

" Stop work immediately, ensure that the source is in the safe storage position in the
exposure device, and vacate the radiation area;

* If the ratemeter alarms (sounds, etc.), evaluate pocket dosimeter reading;
* Notify the individual specified in the emergency procedures;
* Notify the RSO or designee of the problem;
* If pocket dosimeter is off scale, do not resume operations until authorized by the RSO

or designee; and
* If the exposure cannot be ruled out by the RSO or designee, then the film badge or TLD must be

processed within 24 hours.

Response from Applicant:

.. ~~~~ . ............. ..

Item 10.9.8 Ratemeter Alarms Or Off-Scale Dosimeter Readings (Check box)

We have addressed ratemeter alarms or off-scale dosimeters in the operating and emergency procedures iI-... . .. . . .. . . ... ... . . ..... ............. ........ . . .. I

Item 10.9.9: Procedure For Identifying And Reporting Defects And Non-Compliance

Rule: 12 VAC 5-481-110, 12 VAC 5-481-1090, 12 VAC 5-481-1100, 12 VAC 5-481-1150, 12 VAC 5-481-
1330 A, 12 VAC 5-481-1530

Criteria: Licensees must notify management if defects are found in radiography equipment.

Discussion: Equipment defects that cause a substantial safety hazard, or equipment failures involving VDH-
regulated activities, must be reported to the agency. For example, a failure of the coupling between the source
assembly and the control cable must be reported to the agency. Radiography personnel should be instructed to
report any malfunction or defect in radiography equipment to management, so that management can take
appropriate action.

Response from the Applicant:

Item 10.9.9 Procedure For Identifying And Reporting Defects And Non-Compliance (Check box)

H C We have included procedures for notifying management of equipment malfunction or defect in the operating and emergency
procedures i

Note: See NRC IN 91-39 'Compliance with 10 CFR part 21, Reporting of Defects and Non-compliance'. This is
available from the NRC website at www.nrc.gov.
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Item 10.9.10: Required Notifications

Rule: 12 VAC 5-481-1090, 12 VAC 5-481-1100, 12 VAC 5-481-1110, 12 VAC 5-481-1150, 12 VAC 5-481-
1330 A, 12 VAC 5-481-1520 B, 12 VAC 5-481-1530

Criteria: Operating and emergency procedures must ensure that appropriate notifications are made during and
after an emergency.

Discussion: The emergency procedures should clearly identify the names and telephone numbers of the RSO or
other persons who can provide assistance in an emergency or accident. Such persons may also include the
exposure device manufacturer and the agency. The emergency procedures shall always be available to
radiography personnel during radiography and up-to-date.

VDH rules also require immediate notification upon the discovery of certain events. Notify the agency when
radiographic devices are lost or stolen or if there is indication of overexposure. Refer to the rule stated above or
to Appendix P for additional guidance in the preparation of emergency procedures. Table 9 below provides a
description of events that require notification and/or reports.
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Table 9: Required Notifications
TEL. WRITTEN

EVNTNOTIFICATION REPORT . E. ..

*Fire, explosion or toxic gas release Immediate 30 days 12 VAC 5-481-1100
Unplanned contamination event 24 hours 30 days 12 VAC 5-481-1100
Equipment is disabled or fails to 24 hours 30 days 12 VAC 5-481-1100
function as designed
Theft or loss of material Immediate 30 days 12 VAC 5-481-1090
Whole body dose greater than 0.25 Sv Immediate 30 days 12 VAC 5-481-1100
(25 rems) _mmdiae_3_das_1_VA_5-81-10

Extremity dose greater than 2.5 Sv Immediate 30 days 12 VAC 5-481-1100
• (250 rems)
Whole body dose greater than 0.05 Sv(ren)i24hus24 hours 30 days 12 VAC 5-481-1100(5 rems) in 24 hours

Extremity dose greater than 0.5 Sv (50 24 hours 30 days 12 VAC 5-481-1100
rems) in 24 hours
Whole body dose greater than 0.05 Sv None 30 days 12 VAC 5-481-1110
(5 rems) None_30days_1_VAC _5-81-111

Dose to minor greater than 5mSv (500
• mrem) None 30 days 12 VAC 5-481-1110

Dose to embryo or fetus of a declared
pregnant woman greater than 5 msv None 30 days 12 VAC 5-481-1110
(500 mrem)
Dose to individual member of public None 30 days 12 VAC 5-481-1110
greater than 1 mSv (100 mrems) None30_ays 12_V__5481111
Any applicable limit in the license or None 30 days 12 VAC 5-481-1110
registration None_30_ays_1_____5-48-1110_,
Leak test of sealed source or guide
tube greater than 185 Bq (0.005 Ci) None 5 days 12 VAC 5-481-1250 D

Unintentional disconnection of the
source assembly from the control None 30 days 12 VAC 5-481-1530 A 1
cable
Inability to retract the source assembly
to its fully shielded position and secure None 30 days 12 VAC 5-481-1530 A 2
it in its retracted position
Failure of any component which is
critical to safe operation of the device None 30 days 12 VAC 5-481-1530 A 3
to properly perform its intended
function

An indicator on radiation machine fails
to show that radiation is being
produced, and exposure switch fails to
terminate production of radiation when None 30 days 12 VAC 5-481-1530 A 4
turned to the off position or a safety
interlock fails to terminate x-ray
production
Use of licensed material at any location Notify the agency
not on license for more than 180 days prior to exceeding None 12 VAC 5-481-1530 C
in a calendar year 180 days
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Response from Applicant:

Item 10.9.10 Requrd Notifications (Check box)
Q We have included appropriate instructions for notifying the RSO and/or other personnel in the operating and emergency

.procedures. ..

Note: Telephone notifications shall be made to the agency at (804) 864-8150 during normal business hours (8 a.m. - 4:30
p.m.) For immediate notifications after normal business hours, the 24 hour emergency telephone number is (804) 674-
2400 or (800) 468-8992. Identify the emergency as radiological.

Item 10.9.11: Minimizing Exposure Of Persons In The Event Of An Accident

Rule: 12 VAC 5-481-1330 A 11

Criteria: To maintain exposures as low as possible in the event of an emergency.

Discussion: Since it is not possible to specify all possible situations that would constitute an emergency, a
general instruction is acceptable. This general instruction should describe licensee actions to maintain the dose
at a minimal level after an abnormal event is identified. The instruction should include routine emergency
actions such as posting the restricted area, maintaining surveillance of the restricted area, and notifying the
RSO.

General instructions that give a basic idea of how to react when something unexpected happens should include
such direction as immediately move away from the source, while at a safe distance from the source and
maintaining a low exposure, calm down and begin to survey to verify the boundary of the restricted area (2
mRlhr boundary). Remain at this boundary, but maintain visual surveillance of source. Contact RSO or
designee; however, do not leave where you cannot maintain surveillance of source, send someone to the phone
if necessary.

Response from Applicant:
item10.9,1I Minimizing Exposure Of-Persons In The Event Of An Accident (Check box)

Cj We have included instructions for minimizing exposure ofpersons in the event of an accident in the operating and emergency

Item 10.9.12: Source Retrieval

Rule: 12 VAC 5-481-1330 A, 12 VAC 5-481-1530

Criteria: Each licensee who intends to perform source retrieval operations must have appropriate equipment,
training, and procedures.

Discussion: Applicants must develop source retrieval procedures if their own radiographic personnel with
appropriate training and experience will conduct source retrievals. If procedures are submitted, the agency will
review and approve applicants to perform source retrieval. If source retrieval procedures are not submitted for
review, then source retrieval activities must be conducted by a licensee whose is specifically authorized for
these activities by VDH, NRC or another Agreement State.
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Licensees specifically approved to perform source retrievals will have a specific license condition
authorizing these activities. In addition, these individuals are authorized to perform source retrievals for
other licensees.

The agency will review the applicant's procedures for source retrieval with respect to keeping exposures
ALARA and controlling exposures to radiation. Since it is not possible to specify all potential exposure
situations, a general procedure is acceptable.

A retrieval procedure should contain the following elements:
" Warnings that only specifically authorized individuals, or personnel supervised by such authorized

individuals and working in their presence are allowed to perform retrievals;
* A clear statement that no source or suspected source containing items such as a stuck source in a

guide tube will be handled directly;
* Expedient methods of reducing unintended exposure to staff and the public, such as using lead shot

bags, sandbags, steel plates, remote handling devices, and culverts cut lengthwise;
* Additional dosimetry should be used during source retrievals, for example, pocket dosimeters with a

range greater than 2 mSv (200 mrems) or finger badges;
* Methods of restricting access to the area, including establishing a restricted area and obtaining

outside help in controlling access;
" Appropriate use of survey instruments. The procedure should prohibit using alarming dosimeters or

electronic dosimeters as survey instrument substitutes;
* Criteria for requesting outside assistance;
* Instructions for reducing the exposure to other personnel and members of the public during recovery

operations;
" Notification of the RSO/RSO-designee, and management;
* Specific training including practice with special tools, shielding, and additional dosimetry with a

dummy source; and
* Notification to the agency.

Response from Applicant:

Item 10.9.12 Source Retrieval (Check one box)

Q We will not perform source retrieval and will use the services of a person specifically licensed by VDH, NRC or another
Agreement State to perform the retrievals of our sources.

OR
El We will perform source retrieval. We have included source retrieval procedures in the operating and emergency procedures and

submit specific training for agency review. r p d in .h oean a ern procedures and

Note: Radiography personnel should not attempt to perform operations involving retrieval or recovery unless they have
actual training in retrieval operations using a dummy source with the appropriate handling tools, survey instruments, and
dosimetry. Source retrieval must be specifically authorized on the license.
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Item 10.9.13: Maintenance Of Records

Rule: 12 VAC 5-481-10, 12 VAC 5-481-1330, 12 VAC 5-481-1350, 12 VAC 5-481-1360, 12 VAC 5-481-
1430, 12 VAC 5-481-1440, 12 VAC 5-481-1450, 12 VAC 5-481-1480, 12 VAC 5-481-1520

Criteria: The licensee shall meet VDH record requirements.

Discussion: Personnel must generate and maintain certain records when performing radiography, including:
" Utilization logs showing the following:

- Description, including the make, model, and serial number of the device used.
- Identification and signature of the radiographer.
- Where the device is used and dates of use; dates device is removed and returned to storage.

" Records of daily inspection of equipment;
* Pocket dosimeter readings. These readings must be made at the beginning and end of a work shift.

Instructions to personnel must specify that the readings be recorded; and
" Results of the physical survey to ensure that the sealed source is in the shielded position, when a

radiographic exposure device is placed in a storage area (as defined in 12 VAC 5-481-10) and if that
survey is the last one performed in the workday.

Operations requiring records include inspections and maintenance at intervals not to exceed 3 months. Other
examples include instrument calibration and shipment of packages. Radiography personnel should also be
aware of the records that must be maintained at temporary jobsites listed in 12 VAC 5-481-1520 B.
Radiographers performing radiographic duties should be given specific instructions for recordkeeping. These
should not include instructions about records that are the rdsponsibility of management and supervision.

Response from the Applicant:

Item 10.9.13 Maintenance Of Records (Clheck box)

-] We have included procedures which ensure proper maintenance of records in the operating and emergency procedures.

Item 10.10: Minimization of Contamination

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-1200, 12 VAC 5-481-1250

Criteria: Applicants for new licenses must describe how facility design and procedures for operation will
minimize, to the extent practicable, contamination of the facility and the environment, facilitate eventual
decommissioning, and minimize, to the extent practicable, the generation of radioactive waste.

Discussion: All applicants for new licenses need to consider the importance of designing and operating their
facilities to minimize the amount of radioactive contamination generated at the site during its operating lifetime
and to minimize the generation of radioactive waste during decontamination. Industrial radiography applicants
usually do not need to address these issues as a separate item since they are included in responses to other items
of the application.
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Sealed source and devices that are approved by the NRC or an Agreement State and located and used according
to their respective SSD Registration Certificates usually pose little risk of contamination. Leak tests performed
as specified in 12 VAC 5-481-1250 should identify defective sources. Leaking sources must be withdrawn
from use and decontaminated, repaired, or disposed of according to 12 VAC 5-481, 'Virginia Radiation
Protection Regulations'. These steps minimize the spread of contamination and reduce radioactive waste
associated with decontamination efforts. Other efforts to minimize radioactive waste do not apply to programs
using only sealed sources and devices that have not leaked.

Note: The applicant does not'need to provide a response to this item. The agency will consider that the above Criteria
have been met if the applicant's responses meet the criteria for the following items: 'Sealed Sources and Devices',
'Facilities and Equipment', 'Leak Tests', 'Operating and Emergency Procedures', and 'Waste Management'.

Item 11: Waste Management

Rule: 12 VAC 5-481-560, 12 VAC 5-481-570, 12 VAC 5-481-980, 12 VAC 5-481-2980, 12 VAC 5-481-3100

Criteria: Licensed materials must be disposed of in accordance with VDH requirements by transfer to an
authorized recipient. Appropriate records must be maintained.

Discussion: Licensees who dispose of radiography sealed sources, or dispose of radiography devices
containing depleted uranium, must transfer them to an authorized recipient. Recipients authorized to accept
radioactive material are the original manufacturer of the device, or a commercial firm licensed by VDH, the
NRC or another Agreement State.

Before transferring radioactive material, a licensee must use one of the methods described in 12 VAC 5-481-
560 D to verify that the recipient is properly authorized to receive it. In addition, all packages containing
radioactive sources must be prepared and shipped in accordance with VDH/DOT requirements. Records of the
transfer must be maintained as required by 12 VAC 5481-570.

Response from Applicant:

I tem I I Waate Management (Check box)

Ml We will return the radiography sealed source(s) to the manufacturer for disposal or transfer the radiography sealed source(s) to a I
specific licensee authorized by VDH, thIe NRC or another Agreement State to receive radioactive material.

Note: Because of the difficulties and costs associated with disposal of sealed sources containing radioactive material and
devices containing depleted uranium, applicants should preplan the disposal. Applicants may want to consider contractual
arrangements with the sealed source and device supplier as part of a purchase agreement.
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Item 12 License Fees

Rule: 12 VAC 5-490

Criteria: On VDH form, 'Application for a Radioactive Material License Authorizing the Use of Industrial
Radiography' (Appendix A), enter the fee category and the amount of the fee enclosed with the application.

Response from Applicant:

SPECIFIC'ILICENSE FEE

Item 12 License Fees (Refer to 12 VAC 5-490.-

Category: Application Fee Enclosed (For new applications):
C Yes [] No Amount Enclosed $

Item 13: Certification

Criteria:
* Individuals acting in a private capacity are required to sign and date VDH form, 'Application for a

Radioactive Material License Authorizing the Use of Industrial Radiography' (Appendix A).
* Senior representatives of a corporation or legal entity must sign and date VDH form, 'Application

for a Radioactive Material License-Authorizing the use of Industrial Radiography' (Appendix A).

Representatives signing an application must be authorized to make binding commitments and sign official
documents on behalf of the applicant. As discussed in the section titled 'Management Responsibility', signing
the application acknowledges management's commitment and responsibilities for the radiation protection
program. The agency will return all unsigned applications for proper signature.

Response from Applicant:

- - Comment [MSOffice6]: see above

CERTIFICA-TIo (To be stgned by anid-iv-idual authorized to make binding commitments on behalf of the applicant.)
Item 13

I hereby certify that this application was prepared in conformance with 12 VAC 5-481, 'Virginia Radiation Protection Regulations' and that all
information contained herein, including any supplements attached hereto, is true and correct to the best ofmy knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed

Print Name and Title of above signatory

, ,' ' , . .. ,- - :¥ : :-7 . .. ; ... .... _ . ... ': :• V := ::' - - 7 . . . , - '-. ................. - ......... .............: ...........

Note: It is a violation of 12 VAC 5-481-30 to make a willful false statement or representation on applications or
correspondence.

When the application references commitments, those items become part of the licensing conditions and
regulatory requirements.
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Appendix A:

VDH Form
'Application for a Radioactive Material License
Authorizing the Use of Industrial Radiography'
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Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE
AUTHORIZING THE USE OF INDUSTRIAL RADIOGRAPHY

The Virginia Department of Health (VDH) is requesting disclosure of all information for the purpose of obtaining a radioactive material license.
Failure to provide any information may result in denial or delay of a radioactive material license.

Instructions - Complete all items if this is an initial application or an application for renewal of a license. Refer to VAREG 'Guidance for Industrial
Radiography Use.' Use supplementary sheets where necessary. Retain one copy and submit original of the entire application to: Virginia Department
of Health, Radioactive Materials Program, 109 Governor Street. Room 730, Richmond, VA 23219.

APPLICATION TYPE
Item I Type Of Application (Check one box)

E] New License [] Renewal License Number

CONTACT INFORMATION
Item 2 Name and Mailing Address Of Applicant: Item 3 Person To Contact Regarding Application:

Applicant's Telephone Number (Include area code): Contact's Telephone Number (Include area code):

LOCATION OF RADIOACTIVE MATERIAL
Item 4 Location of Radioactive Material (Do not use Post Office Box):

El Used Address: Telephone Number (Include area code):
El Stored
El Used and Stored

E] Permanent Cell Facility

El Used Address: Telephone Number (Include area code):
El Stored

El Used and Stored

E] Permanent Cell Facility

0l Used Address: Telephone Number (Include area code):
El Stored
El Used and Stored

El Permanent Cell Facility

Is industrial radiography performed at temporary job sites?: El Yes E] No
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF INDUSTRIAL RADIOGRAPHY Paae 2 of 5

RADIATION SAFETY OFFICER
Item 5 Radiation Safety Officer (RSO) (Check all that apply)

El The name of the proposed RSO and other potential designees who will be responsible for ensuring that the licensee's radiation safety program is
implemented in accordance with approved procedures.

NAME: TELEPHONE NUMBER:
(Include area code)

AND

EQ We will demonstrate that the RSO has sufficient independence and direct communication with responsible management officials by providing a
copy of an organizational chart by position and will confirm that the RSO has day-to-day oversight of the radiation safety activities.

AND EITHER

E] We will provide the specific training and experience of the RSO. Include the following:

I. Specific dates of certification and/or training in radiation safety.
2. Documentation to show that the RSO has a minimum of2,000 hours of hands-on experience as a qualified radiographer in

industrial radiographic operations.
3. Documentation to show that the RSO has obtained formal training in the establishment and maintenance ofa radiation

protection program.

OR

E] We will provide alternative information demonstrating that the proposed RSO is qualified by training and experience (e.g. Board Certification
by the American Board of Health Physicists, completion ofa bachelor's and/or master's degree in the sciences with at least one year of
experience in the conduct of a radiation safety program of comparable size and scope) documentation to show that the RSO has obtained formal
training in the establishment and maintenance ofa radiation protection program.

TRAINING FOR RADIOGRAPHERS AND RADIOGRAPHER'S ASSISTANTS
Item 6 Training For Radiographers and Radiographer's Assistants (Check box and attach requested information)

E5 We will submit the information outlined in section titled "Training for Radiographers and Radiographer's Assistants" in
VAREG 'Guidance for Industrial Radiography Use'

RADIOACTIVE MATERIAL
Item 7 Sealed Source Radioactive Material (Attach additional pages if necessary)

Element and mass number Sealed source manufacturer and model number

Maximum activity per source Exposure device manufacturer and model number

Source changer manufacturer and model number

Is Depleted Uranium used as a shielding material? E] Yes 5 No

Only radiographic exposure devices, source assemblies or sealed sources, and associated equipment
which meets the requirements specified in 12 VAC 5-481-1210 will be used in radiographic operations. El Yes 5 No
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FINANCIAL ASSURANCE AND RECORDKEEPING FOR DECOMMISSIONING
Item 8 Financial Assurance and Recordkeeping For Decommissioning (Check both boxes)

E] We shall maintain drawings and records important to decommissioning and will transfer these records to a new licensee before licensed
activities are transferred in accordance with 12 VAC 5-481-490 B or assign the records to the agency before the license is terminated.

AND

EQ If financial assurance is required, submit evidence per 12 VAC 5-481-450 C 6.

FACILITIES AND EQUIPMENT

Item 9 Facilities and Equipment (Check box and attach requested information)

E] We will submit the required infornation as listed in the section titled "Facilities and Equipment" of VAREG 'Guidance for Industrial
Radiography Use'.

RADIATION SAFETY PROGRAM
Item 10 Radiation Safety Program

Item 10.1 Radiation Safety Program Audit

The applicant is not required to submit its audit program to the agency for review during the licensing phase. This matter will be examined during an
inspection.
Item 10.2 Termination Of Activities (Check box)

E] We will notify the agency, in writing, within 30 days of the decision to permanently cease radioactive material use.
(12 VAC 5-481-500)

Item 10.3 Instruments (Check all boxes that apply)
E] We will possess and use radiation survey meter(s) that meets the Criteria in the section titled "Instruments" in VAREG 'Guidance for Industrial

Radiography Use'.

AND EITHER

E] If calibration is performed by a person or finn outside the applicant's organization, the calibration will be performed by a VDH, NRC or another
Agreement State licensee specifically authorized to perform instrument calibration.

OR

EO We will follow the survey meter calibration procedures in accordance with Appendix J in VAREG 'Guidance for Industrial Radiography Use'.

OR

E] We will submit alternate procedures. (Procedures are attached)

Note: Identify the qualifications of the individuals who will perform the calibrations ifperformed by the applicant.
Item 10.4 Material Receipt and Accountability (Check box)
5 Quarterly physical inventories (not to exceed 3 months) will be conducted ofall sealed sources and/or devices containing radioactive material

(including depleted uranium) and the information contained in the discussion section titled "Material Receipt and Accountability" in VAREG
'Guidance for Industrial Radiography Use' will be documented.

Item 10,5 Leak Tests (Check one box)

5 Leak tests will be performed by an organization authorized by VDH, the NRC or another Agreement State to provide leak testing services to
other licensees; or by using a leak test kit supplied by an organization licensed by VDH, the NRC or another Agreement State to provide leak
test kits to other licensees according to kit suppliers' instructions.

List the name and license number of organization authorized to perform or analyze leak test (Specify whether VDH, NRC, or another
Agreement State):

Organization Name: License Number.

Issuing Entity:

Note: An alternate organization may be used to perform or analyze leak test, without amending the license, provided the organization is
specifically authorized by VDH, the NRC or another Agreement State.

OR

E] We will perform our own leak testing and sample analysis. We will follow the procedures in Appendix K of VAREG
'Guidance for Industrial Radiography Use.'

OR

E] We will submit alternative procedures. (Procedures are attached)
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Item 10.6 Occupational Dosimetry (Check all boxes that apply)

E] We will provide dosimetry processed and evaluated by a NVLAP-approved processor that is exchanged monthly.

AND

El The required personnel monitoring equipment, including 0 to 2 mSv (200 mrern) dosimeters or electronic personal dosimeters, will be worn by
radiographic personnel.

AND

El Alarming ratemeters set to alann at plus or minus 20% of 500 mren/hour will be worn by all radiography personnel.

Note: Radiography personnel at permanent radiography installations where other appropriate alarming or warning devices are in use do not
need alarming ratemeters.

AND

E] Pocket dosimeters and alarm ratemeters will be checked for correct response at intervals not to exceed 12 months.

AND EITHER

El Ifadjustment is necessary, the devices will be returned to the manufacturer.

OR

El If adjustment is necessary, procedures for adjustments are described.
Item 10.7 Public Dose

No response is required, in this license application, however the licensee's evaluation of public dose will be examined during an inspection.
Item 10.8 Quarterly Maintenance (Check both boxes)

El We have included procedures for quarterly maintenance as part of the operating and emergency procedures.

AND

El Before using a new sealed source/device combination, we will have written inspection and maintenance procedures that address the use of new
equipment as a Type B transport package. In addition, we will provide training to radiographic personnel before using a new sealed
source/device combination.

OPERATING AND EMERGENCY PROCEDURES
Item 10.9 Operating and Emergency Procedures

Operating and emergency procedures must be submitted to the agency for review.
Item 10.9.1 Handling and Use Of Sealed Sources and Radiography Exposure Devices (Check box)

El We have included the following in the operating and emergency procedures:
Step-by-step instructions for using each type of radiographic devices;
Instructions for performing source exchanges; and
Instructions for crankout devices should be separate from those for pipeliner devices.

Item 10.9.2 Methods and Occasions For Conducting Radiation Surveys (Check box)

E] We have included in the operating and emergency procedures all surveys as described in the section titled "Methods and Occasions For
Conducting Radiation Surveys" in VAREG 'Guidance for Industrial Radiography Use'.

Item 10.9.3 Methods For Controlling Access To Radiographic Areas (Check box)

E] We have included procedures to control access to radiographic operations and storage areas in the operating and emergency Procedures.
Item 10.9.4 Methods and Occasions For Locking and Securing Radiographic Exposure Devices, Storage Containers, and

Sealed Sources (Check box)

E] We have included procedures for locking and securing radiographic equipment in the operating and emergency procedures.
Item 10.9.5 Personnel Monitoring and The Use Of Personnel Monitoring Equipment (Check box)

E] We have included instructions for proper use of personnel monitoring equipment in the operating and emergency procedures.
Item 10.9.6 Transporting Sealed Sources To Field Locations, Securing Exposure Devices and Storage Containers In Vehicles,

Posting Vehicles, and Controlling Sealed Sources During Transportation (Check one box)
E] We have included procedures for transporting sealed sources containing radioactive material, exposure devices, and source changers in the

operating and emergency procedures.

OR

El Not Applicable (Devices are not transported)
Item 10.9.7 Daily Inspection and Maintenance Of Radiography Equipment (Check box)

El We have included procedures for daily inspection and maintenance of radiography equipment in our operating and emergency procedures.
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Item 10.9.8 Ratemeter Alarms Or Off-Scale Dosimeter Readings (Check box)

C1 We have addressed ratemeter alarms or off-scale dosimeters in the operating and emergency procedures.

Item 10.9.9 Procedure For Identifying and Reporting Defects and Non-Compliance (Check box)

E] We have included procedures for notifying management of equipment malfunction or defect in the operating and emergency procedures.

Item 10.9.10 Required Notifications (Check box)

[] We have included appropriate instructions for notifying the RSO and/or other personnel in the operating and emergency procedures.

Item 10.9.11 Minimizing Exposure Of Persons In The Event Of An Accident (Check box)

E] We have included instructions for minimizing exposure of persons in the event of an accident in the operating and emergency procedures.

Item 10.9.12 Source Retrieval (Check one box)

E] We will not perform source retrieval'and will use the services of a person specifically licensed by VDH, the NRC or another Agreement State to
perform the retrievals of our sources.

OR

E] We will perform source retrieval. We have included source retrieval procedures in the operating and emergency procedures and submit specific
training for agency review.

Item 10.9.13 Maintenance Of Records (Check box)

E] We have included procedures which ensure proper maintenance of records in the operating and emergency procedures.

WASTE MANAGEMENT
Item II Waste Management (Check box)

E] We will return the radiography sealed source(s) to the manufacturer for disposal or transfer the radiography sealed source(s) to a specific licensee
authorized by VDH, the NRC or another Agreement State to receive radioactive material.

SPECIFIC LICENSE FEE
Item 12 License Fees (Refer to 12 VAC 5-490.)
Category: Application Fee Enclosed (For new applications):

L[I Yes E] No Amount Enclosed $

CERTIFICATION (To be signed by an individual authorized to make binding commitments on behalf of the applicant.)
Item 13

I hereby certify that this application was prepared in conformance with 12 VAC 5-481 'Virginia Radiation Protection Regulations' and that all
information contained herein, including any supplements attached hereto, is true and correct to the best of my knowledge and belief

SIGNATURE - Applicant Or Authorized Individual Date signed

Print Name and Title of above signatory
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Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

CERTIFICATE OF DISPOSITION OF MATERIALS

Completion of this form is required to complete termination of a Radioactive Material License as outlined in 12 VAC 5-481-500. Failure
to provide information will result in this request for termination of a specific license not being processed.

Instructions - Complete all items. Retain one copy and submit original to Virginia Department of Health, Radioactive Materials
Proaram. 109 Governor Street. Room 730. Richmond. VA 23219.

CONTACT INFORMATION
Item I Name and Mailing Address of Applicant: Item 2 Virginia Radioactive Material License Number

Item 3 Contact Person - Name

Contact Person - Telephone Number (Include area code)
( ) - x

TERMINATION AND DISPOSITION INFORMATION

The following information is provided in accordance with 12 VAC 5-481-500. (Check all that apply)

Li Item 4 All use of radioactive material authorized under the above referenced license has been terminated.

LI Item 5 Radioactive contamination has been removed to the levels outlined in 12 VAC 5-481-1160 B.

[] Item 6 All radioactive material previously procured and/or possessed under the authorization granted by the above referenced
license has been disposed ofas follows. (Check all that apply)

F-1 Transferred to: Name Address

Who is (are) authorized to possess such material under Licensed Number:

Issued by (Licensing Agency):

E] Decayed, surveyed and disposed of as non-radioactive waste.

No radioactive material has ever been procured and/or possessed by the licensee under the authorization granted by the
above referenced license.

Other (Attach additional pages)

Item 7 Attached are radiation surveys or equivalent as specified in 12 VAC 5-481-500 L. Specify the survey instrument(s)
used and certify that each instrument is properly calibrated as required in 12 VAC 5-481-500 K.

65



Page 2 of 2

Item 8 Records required to be maintained for the license termination requested are available at the following location(s):
Name:

Address:

Contact Person Telephone Number: ( ) x

Additional remarks (Attach additional pages if necessary.)

CERTIFICATION (To be completed by an individual authorized to make binding commitments on behalf of the applicant.)
Item 10.

The undersigned, on behalf of the licensee, hereby certifies that licensable quantities of radioactive material under thejurisdiction of the
Virginia Department of Health are not possessed by the licensee. It is therefore requested that the above referenced radioactive material
license be terminated.

SIGNATURE - Applicant or Authorized Individual Date signed

Print Name and Title of above signatory
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SAMPLE CORRESPONDENCE DELEGATION LETTER

[date]

Virginia Department of Health
Radioactive Materials Program
109 Governor Street, Room 730
Richmond, VA 23219

To Director Radioactive Materials Program:

As Uob title] of [name of licensee], I have delegated authority for all matters pertaining to our Radioactive
Material License to [name of designee]. [Name of designee] has management approval to sign and submit
amendment requests to the Virginia Department of Health on behalf of [name of licensee]. iI understand that
license renewals must still be signed by a representative of upper management.

[This document must be signed by a management representative who has independent authority to reassign job
duties and/or provide finances, if necessary, to support an effective radiation safety program.]

Signature Title Date

Print Name
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Information Needed for Change of Ownership or
Control Application

70



Information Needed for Transfer of Control Application

Licensees must provide full information and obtain VDH's prior written consent before transferring control of
the license; some licensees refer to this as "transferring the license." Provide the following information
concerning changes of control by the applicant (transferor and/or transferee, as appropriate). If any items are
not applicable, so state.

Control: Control of a license is in the hands of the person or persons who are empowered to decide when and
how that license will be used. That control is to be found in the person or persons who, because of ownership or
authority explicitly delegated by the owners, possess the power to determine corporate policy and thus the
direction of the activities under the license.

Transferee: A transferee is an entity that proposes to purchase or otherwise gain control of an
NRC-licensed operation.

Transferor: A transferor is an NRC licensee selling or otherwise giving up control of a licensed operation.

1. Provide a complete description of the transaction (transfer of stocks or assets, or merger). Indicate whether
the name has changed and include the new name. Include the name and telephone number of a licensee contact
who NRC may contact if more information is needed.

2. Describe any changes in personnel or duties that relate to the licensed program. Include training and
experience for new personnel.

3. Describe any changes in the organization, location, facilities, equipment or procedures that relate to the
licensed program.

4. Describe the status of the surveillance program (surveys, wipe tests, quality control) at the present time and
the expected status at the time that control is to be transferred.

5. Confirm that all records concerning the safe and effective decommissioning of the facility will be transferred
to the transferee or to NRC, as appropriate. These records include documentation of surveys of ambient
radiation levels and fixed and/or removable contamination, including methods and sensitivity.

6. Confirm that the transferee will abide by all constraints, conditions, requirements and commitments of the
transferor or that the transferee will submit a complete description of the proposed licensed program.
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NRC Regulatory Issue Summary 2005-10
'Performance-Based Approach for Associated

Equipment in 10 CFR 34.20'
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ADDRESSEES
All industrial radiography licensees and manufacturers and distributors of industrial radiography
equipment.

INTENT
The U.S. Nuclear Regulatory Commission (NRC) is issuing this regulatory issue summary (RIS)
to explain the performance-based approach NRC has decided to take regarding the requirements in
10 CFR 34.20, "Performance requirements for industrial radiography equipment," which addresses the
regulation of associated equipment used in an industrial radiography system. This RIS supersedes and replaces
Information Notice 96-20, "Demonstration of Associated Equipment Compliance with 10 CFR 34.20." No
specific action or written response is required.

BACKGROUND
In the Federal Register notice (68 FR 41757, July 15, 2003), NRC announced its denial of the petitioner's
request for rulemaking to remove from 10 CFR 34.20 the term "associated equipment." The notice also
explained that NRC's practice of registering associated equipment under 10 CFR 32.210, "Registration of
product information," which was previously described in Information Notice 96-20, had been discontinued.
This RIS supersedes and replaces Information Notice 96-20.

SUMMARY OF ISSUE
To maintain safety, each licensee must take special care to ensure that all associated equipment (including
modified or customized associated equipment) meets the minimum performance criteria required in 10 CFR
34.20. A licensee that modifies associated equipment is required to demonstrate by actual testing or an
alternative analysis that the performance of the radiographic system and individual items of associated
equipment meet the criteria in 10 CFR 34.20. The results of actual testing or analysis must demonstrate that the
replacement component will not compromise the design safety features of the industrial radiography system.
Compliance with the performance criteria prevents a licensee from using substandard associated equipment.

PERFORMANCE REQUIREMENTS FOR ASSOCIATED EQUIPMENT
The performance requirements for associated equipment are set forth in the paragraphs of
10 CFR 34.20, described below:

" paragraph (a)(1), incorporates by reference the American National Standards Institute
(ANSI) N432-1980, "Radiological Safety for the Design and Construction of Apparatus for Gamma
Radiography," (ANSI N432) which specifies the design and method of qualifying (testing) industrial
radiography equipment, including equipment that NRC has defined as "associated equipment;"

" paragraph (a)(2), provides for an engineering analysis as an alternative to actual testing, to demonstrate
the performance of individual radiography equipment components;

" paragraph (b)(3), allows associated equipment to be modified unless the replacement component would
compromise the design safety features of the industrial radiography system;

" paragraph (c)(5) and (8), respectively address crushing and kinking tests for a guide tube and the
standard test for tensile strength of an exposure head;

" paragraph (e), allows a licensee or vendor to apply a realistic torque to the drive mechanism during the
life cycle test.

The regulations require a licensee to use industrial radiography equipment that has been manufactured and
tested to meet radiation safety performance criteria under 10 CFR 34.20.

The life cycle test in ANSI N432 is an evaluation of the endurance of a source or device. To test the life cycle of
an industrial radiography source or exposure device, all components of the industrial radiography system
(including the associated equipment) must be assembled and operated for the duration of the test. This
requirement, NRC determined, is sufficient to maintain safety and a separate regulatory approval for associated
equipment is not needed as long as the associated equipment meets the minimum criteria in 10 CFR 34.20.
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Attachment 1 to this RIS contains additional information about definitions and applicable requirements,
certificates of registration for a sealed source or device, custom-built items of associated equipment, acceptable
methods to demonstrate compliance, inspection and licensing guidance, and inspection and maintenance
procedures. Attachment 2 indicates the availability of reference documents that are cited in this RIS and
Attachment 1.

ENFORCEMENT POLICY
The NRC Enforcement Policy, Supplement VI, provides examples of violations in each of the four severity
levels as guidance in determining the appropriate severity level for violations in the area of fuel cycle and
materials operations, including industrial radiographic operations. An example of an activity that would
normally result in the NRC issuing a Severity Level IIl Notice of Violation is possession or use of unauthorized
equipment or materials in the conduct of licensee activities that degrades safety. Based on this example,
enforcement action would be considered for. a licensee that used associated equipment that had not been tested
or analyzed to meet the performance requirements or that used modified associated equipment that
compromised the design safety features of an industrial radiography system and threatened or did not protect the
health and safety of workers or members of the public.

AGREEMENT STATE COMPATIBILITY
NRC has determined that the information provided in this RIS does not change the level of compatibility of the
Agreement State regulations to the existing NRC requirements. Use of the information in this RIS continues to
provide Agreement States with the flexibility to revise their policy and guidance to meet unique situations and
local conditions and to ensure an orderly, uniform implementation of the performance-based approach for
associated equipment.

FEDERAL REGISTER NOTIFICATION
A notice of opportunity for public comment on this RIS was not published in the Federal Register because it is
informational, and does not represent a departure from current regulatory requirements.

SMALL BUSINESS REGULATORY ENFORCEMENT FAIRNESS ACT
NRC has determined that this action is not subject to the Small Business Regulatory Enforcement Fairness Act
of 1996.

PAPERWORK REDUCTION ACT STATEMENT
This RIS requires no specific action or written response. If you have any questions about this summary, please
contact one of the individuals listed below or the appropriate regional office.

/RA/ Thomas Essig for
Patricia K. Holahan, Acting Director

Division of Industrial and
Medical Nuclear Safety

Office of Nuclear Material Safety
and Safeguards

Technical Contacts: J. Bruce Carrico, NMSS Thomas Young, NMSS
301-415-7826 301-415-5795
E-mail: ibc(&nrc.pov E-mail: tfy@nrc.gov

Note: NRC generic communications may be found on the NRC public Web site, http://www.nrc.gov, under
Electronic Reading Room/Document Collections.

Attachments: 1. Additional Information and Applicable Requirements Regarding Associated Equipment
2. Availability of Reference Documents
3. List of Recently Issued NMSS Generic Communciations
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Attachment 1

ADDITIONAL INFORMATION AND APPLICABLE REQUIREMENTS REGARDING
ASSOCIATED EQUIPMENT

Definitions
10 CFR 34.3, "Definitions," defines associated equipment as equipment that is used in conjunction with a
radiographic exposure device to make radiographic exposures that drives, guides, or comes in contact with the
source [e.g., guide tube, control tube, control (drive) cable, removable source stop, "J" tube, and collimator
when it is used as an exposure head]. 10 CFR 34.3 defines the following items of associated equipment:
collimator, control (drive) cable, control (drive) mechanism, control tube, exposure head (source stop), and
guide tube. 10 CFR 34.3 defines the following radiographic equipment and related terms: radiographic exposure
device, s-tube, sealed source, source assembly, source changer, and storage container.

Licensees should be aware of the specific meaning of the terms indicated above. The requirements applicable to
items of equipment depend on how the equipment is defined in 10 CFR 34.3. It is important to distinguish
between items of equipment that are considered to be associated equipment and items of equipment that are not.
In some cases, there may be no regulatory requirements that apply to an item of equipment; in other cases, an
item of equipment may be a component of a source or device that is required to be specifically authorized for
use. Following are two examples that illustrate important distinctions which determine regulatory requirements
for an item of equipment.

The first example distinguishes certain types of collimators that are not associated equipment and are not
required to meet the performance criteria in ANSI N432. Various types of collimators are used as radiation
safety devices for industrial radiographic operations. In many cases, the exposure head at the end of the guide
tube is inserted into a collimator. This type of collimator is not an item of associated equipment because the
source does not come in contact with the collimator. This type of collimator is not subject to the performance
requirements in 10 CFR 34.20 or the evaluation process in 10 CFR 32.2 10. However, if a collimator does come
in contact with the source because it also acts as a source stop (exposure head), then it falls within the scope of
the definition of associated equipment that is subject to the performance requirements in 10 CFR 34.20.

The second example distinguishes the connector that is located between the sealed source and the control
(drive) cable. 10 CFR 34.3 defines the source assembly to include the connector, stating, "Source assembly
means an assembly that consists of the sealed source and a connector that attaches the source to the control
cable." The connector is a component of the source assembly and is, therefore, not an item of associated
equipment. The source assembly is subject to the requirements in 10 CFR 30.32, "Application for a specific
license." 10 CFR 30.32(g) indicates that an application for a specific license to use byproduct material in the
form of a sealed source or in a device that contains a sealed source must either identify the sealed source or the
device as registered under 10 CFR 32.210 or with an Agreement State or must include the information
identified in 10 CFR 32.2 1 0(c). The manufacturing processes used to attach the connector to the source cable
and to the control (drive) cable are also subject to evaluation by NRC or an Agreement State under these
requirements.

Portable industrial radiographic systems typically include a two-piece connector (swivel coupling design) to
attach the source assembly to the control (drive) cable in order to operate the system. The performance-based
requirement in 10 CFR 34.20(c)(1) indicates that the coupling must be designed such that it cannot be
unintentionally disconnected under normal and reasonably foreseeable abnormal conditions. The Statements of
Consideration at 55 FR 843 (January 10, 1990) include a response to comments received for 10 CFR
34.20(c)(1). The response indicates, "NRC's source and device registration process will ensure compliance with
this performance requirement by requiring NRC approval before the newly designed connectors could be used."
The sealed source or device evaluation process ensures compliance with the performance criteria in the rule.
Both pieces of the two-piece connector are subject to evaluation under 10 CFR 30.32(g) or 32.2 10(c).
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Sealed Source and Device (SS&D) Certificate of Registration
NRC determined that the previous practice of registering associated equipment under 10 CFR
32.210 was not only not required, but was a regulatory practice that imposed an unnecessary burden on
licensees and for NRC and the Agreement States which are authorized to evaluate SS&Ds. Therefore, this
practice has been discontinued. NRC does not intend to independently revise current SS&D certificates of
registration only to remove references to associated equipment. If it becomes necessary to amend a current
SS&D certificate of registration, the applicant may remove or update the information about associated
equipment in the application.

As a matter of convenience, an SS&D applicant under 10 CFR 32.210 may describe the associated equipment
that was used in the life cycle test for the radiographic source or device that is being registered; however, there
is no requirement to do so. If an applicant wants the associated equipment to be included on the certificate of
registration, the application which describes associated equipment must include sufficient information to
demonstrate that the performance criteria were met for associated equipment under 10 CFR 34.20. If a
certificate of registration does not identify the associated equipment that was used in the system along with the
source or device, then each end-user (licensee) must demonstrate that the items of associated equipment which
the licensee uses in the system meet the performance criteria under 10 CFR 34.20 and do not compromise the
design safety features of the system.

NUREG-1556, Volume 3, Revision 1, "Consolidated Guidance About Materials Licenses-Applications for
Sealed Source and Device Evaluation and Registration," (Final Report, April 2004), Section 4.6, "Radiography
Equipment," indicates that there is no requirement to identify associated equipment for an SS&D certificate of
registration. Note-In Section 15, "Glossary," the definition of "associated equipment" was intended tobe
removed and should be disregarded because it has been superceded by Section 4.6.

Custom-Built or Unique Items of Associated Equipment
Associated equipment specifically designed and constructed to the order of a single licensee must comply with
the performance criteria in 10 CFR 34.20. There is no requirement to register custom-built or unique items of
associated equipment. However, when modified or custom-built associated equipment introduces components
or fabrication methods that differ from those that were used in the endurance test for a source assembly or
exposure device that was previously registered, the licensee must demonstrate compliance with the
requirements in 10 CFR 34.20 before the equipment can be used for industrial radiographic operations. For
example, licensees must obtain information demonstrating that modified guide tubes and exposure heads will
withstand tests that demonstrate the equipment will maintain its integrity in normal use and likely accident
conditions.

Acceptable Methods to Demonstrate that Associated Equipment Complies with 10 CFR 34.20
The performance-based approach that NRC has decided to take for associated equipment recognizes that a
licensee has latitude to use modified components, unless the design of any replacement component would
compromise the design safety features of the system. Further guidance about testing or an alternative analysis to
testing is described in NUREG-1556, Volume 3, Revision 1, Section 10.5, "Prototype Testing." The NUREG
addresses appropriate methods a licensee may use to demonstrate the ability of a modified industrial
radiography system to maintain its integrity when subjected to conditions of normal use and likely accident
conditions.

For example, information about an equivalent system that was previously registered may be used to demonstrate
safety and integrity of the modified system, if the design of the modified system and its intended normal and
likely accident conditions of use are identical or similar to the previously registered system. In some cases, an
engineering analysis or operational history with supporting documentation may be sufficient for a licensee to
justify the use of a modified system without repeating, e.g., an endurance test. However, when an appropriate
comparison to the previously registered system is not possible because a licensee is unable to obtain appropriate
information about previous prototype testing, engineering analysis, or operational history for the previously
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registered system or item of associated equipment, then the licensee must complete actual testing of the
modified system and the individual items of associated equipment to demonstrate compliance with 10 CFR
34.20.

NRC contracted a testing laboratory to complete actual testing of three industrial radiography systems from
three manufacturers. The contractor developed procedures to test the systems and individual items of associated
equipment to meet the performance criteria in 10 CFR 34.20. In a similar manner, a licensee could contract a
testing laboratory or manufacturer of industrial radiography equipment to test or analyze a modified system or
component that will be used in a. system that was previously licensed or registered.

If a licensee needs to modify associated equipment, the licensee should adopt and implement a suitable
engineering procedure or plan to ensure that a modified component will not compromise the design safety
features of the industrial radiographic system. Implementation of such a procedure or plan should demonstrate
that.modifications to the equipment: (1) will not create material incompatibility that may degrade a sealed
source or device over the expected useful life time; (2) will not diminish the performance of the system in
expected use environments and in likely accident conditions over the expected life time of the various system
components; (3) will not allow a source to inadvertently exit the system; and (4) will not initiate or propagate
equipment failures resulting in a "source disconnect." An endurance test for a modified system should indicate
that the modified component does not interfere with the performance of the components of the system that were
previously registered.

Examples of the performance-based approach that NRC has decided to use for 10 CFR 34.20 are included in the
following paragraphs to illustrate situations when a licensee must complete testing or analysis of associated
equipment to demonstrate that the associated equipment meets the performance criteria in 10 CFR 34.20 and
does not compromise the design safety features of the system.

It is acceptable for a licensee to assume that no further testing is needed for associated equipment which is listed
along with the source or device as an entire system on the certificate of registration because the associated
equipment has already been verified to meet the performance criteria in 10 CFR 34.20 when the associated
equipment is used with the source or device. However, a licensee that substitutes associated equipment into an
industrial radiography system that was registered as an entire system which specified the associated equipment
must demonstrate that the reconfigured system meets the performance criteria under 10 CFR 34.20.

It is acceptable for a licensee to assume that associated equipment that is used as the manufacturer intended as
described in the SS&D certificate of registration meets the performance criteria under 10 CFR 34.20. The
SS&D certificate of registration indicates the principal use, normal conditions of use, and the limitations on use
for the source or device. However, a licensee that uses associated equipment in a manner that was not intended
by the manufacturer as described in the SS&D certificate of registration for the source or device must describe
the conditions of use for the equipment and obtain information about performance of the equipment under these
conditions of use to demonstrate compliance with 10 CFR 34.20. Conditions of use include, for example,
extremely hot or cold operating temperature, excessive vibration or shock, high concentrations of corrosive
materials, and underwater usage.

Inspection and Licensing Guidance
NRC is revising inspection and licensing guidance to incorporate the explanation provided by this RIS.
Inspection Procedure 87121, "Industrial Radiography. Programs," directs an inspector to follow a performance-
based approach to examine available associated equipment, observe work in progress that involves use of
associated equipment, and interview workers about the inspection and maintenance procedures and the worker's
awareness that associated equipment must comply with the performance criteria in 10 CFR 34.20.
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If the associated equipment appears to be modified or defective, the inspector should verify whether or not the
licensee had developed and implemented a testing program to demonstrate that modified components meet the
performance criteria in 10 CFR 34.20. The inspector should alert the inspection supervisor who may extend the
inspection and request an SS&D reviewer to evaluate the licensee's modification of the equipment. The
expectation is that the design safety features of the industrial radiography system were not compromised by a
replacement component of associated equipment that was modified by the licensee. Before using the modified
system, the licensee is required to demonstrate that the replacement component meets the performance criteria
in 10 CFR 34.20.

NUREG-1556, Volume 2, "Consolidated Guidance about Materials Licensees-Program-Specific
Guidance about Industrial Radiography Licenses" (Final Report, August 1998) is being amended to remove
statements that indicate associated equipment must be specifically approved or registered by NRC or an
Agreement State. Instead, the guidance will state that vendors or distributors of industrial radiography
equipment may voluntarily include the items of associated equipment that were used in the system with their
SS&Ds that are registered under 10 CFR 32.210. To include associated equipment in the certificate of
registration, the vendor's application must include information that demonstrates the associated equipment
meets the minimum criteria in 10 CFR 34.20. Also, copies of this RIS will be inserted into Appendix F to
replace Information Notice 96-20.

Inspection and Maintenance Procedures
NRC completed a generic assessment and special team inspection which was published in
NUREG-1631, "Source Disconnects Resulting from Radiography Drive Cable Failures" (June
1998). The inspection team observed that, in general, radiography exposure devices appeared to be in good
working order, showing no evidence of damage, abuse, or lack of maintenance. By contrast, the associated
equipment (i.e., control mechanisms, including drive cables) often appeared to be damaged, in disrepair, and
lacking maintenance.

NUREG-1631 emphasized the importance of a licensee's understanding and commitment to the operating and
use conditions specified by a vendor (manufacturer or distributor) of an industrial radiography system which, if
exceeded, could compromise the safety and reliability of the system. This is particularly true of items of
associated equipment, including drive cables. A licensee should be vigilant to inspect and maintain associated
equipment in order to avoid component failures that could result in unnecessary radiation exposures to workers
and members of the public.

A licensee's equipment inspection and maintenance program should prevent particular equipment problems that
may develop from excessive uses where harsh or abusive conditions exist that may cause a component to fail.
10 CFR 34.31, "Inspectionand maintenance of radiographic exposure devices, transport and storage containers,
associated equipment, source changers, and survey instruments," requires a licensee to perform visual and
operability checks on associated equipment before use on each day the equipment is to be used to ensure that
the equipment is in good working condition. If equipment problems are found, the equipment must be removed
from service until repaired. In addition, the licensee is required to have written procedures for inspection and
routine maintenance of associated equipment at intervals not to exceed three months or before the first use
thereafter to ensure the proper functioning of components important to safety. Replacement components shall
meet design specifications. If problems are found, the equipment must be removed from service until repaired.
Records are required for equipment problems and any maintenance performed.
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Attachment 2

AVAILABILITY OF REFERENCE DOCUMENTS
Below are the titles of the reference documents along with the URLs and the ADAMS accession numbers (e.g.,
MLxxxxxxxxx)., if available. The URLs link directly to the documents that are posted on the NRC's public web
site. For documents without an URL, NRC maintains an Agencywide Document Access and Management
System (ADAMS), which provides text and image files of NRC's public documents. These documents may be
accessed through the NRC's Public Electronic Reading Room on the Internet at http://www.nrc.gov/reading-
rm/adams.html. If you do not have access to ADAMS or if there are problems in accessing the documents
located in ADAMS, contact the NRC Public Document Room (PDR) Reference staff at 1-800- 397-4209, 301-
415- 4737, or by e-mail to pdr@nrc.gov. If no URL or ADAMS accession number is indicated for the document
then send a written request for a ;ingle, paper copy of the document to the Office of Administration,
Distribution and Mail Services Section, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001; or
contact the PDR noted above.

I . Federal Register notice (68 FR 41757, July 15, 2003), Denial of a petition for rulemaking [Docket No.
PRM-34-5, Amersham Corporation] ML050620568

2. 10 CFR Part 32, Specific domestic licenses to manufacture or transfer certain items containing
byproduct material http://www.nrc.gov/reading-rm/doc-collections/cfr/part032/

3. 10 CFR Part 34, Licenses for Industrial Radiography and Radiation Safety Requirements for Industrial
Radiographic Operations http://www.nrc.gov/reading-rm/doc-collections/cfr/part034/

4. American National Standards Institute (ANSI) N432-1980, Radiological Safety for the Design and
Construction of Apparatus for Gamma Radiography, (ANSI N432) ML050840139

5. NRC Enforcement Policy http://www.nrc.gov/what-we-do/regulatory/enforcement/enforc-pol.pdf

6. NUREG-1556, Volume 3, Revision 1, Consolidated Guidance About Materials Licenses-Applications
for Sealed Source and Device Evaluation and Registration, (Final Report, April 2004) ML041340618
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staft/srl556/v3/r l/

7. Inspection Procedure 87121, Industrial Radiography Programs, http://www.nrc.gov/reading-rm/doc-
collections/insp-manual/inspection-procedure/ip87121 .pdf

8. NUREG-1556, Volume 2, Consolidated Guidance about Materials Licensees-Program-Specific
Guidance about Industrial Radiography Licenses (Final Report, August 1998)
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1556/v2/

9. NUREG-1631, Source Disconnects Resulting from Radiography Drive Cable Failures (June 1998)
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Appendix G:

Radiographer and Radiographer's Assistant
Training
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Radiographer's Training

REFERENCE REQUIREMENT TRAINING CRITERIA i ' "
12 VAC 5-481-

1320
Training Topics in 12 VAC 5-481-1320 A & B

Classroom Training - 40 hours in
Length

Fundamentals of Radiation Safety
" Characteristics of gamma radiation
* Units of radiation dose and quantity of

radioactivity
" Hazards of exposure to radiation
" Levels of radiation from licensed

material
" Methods of controlling radiation dose

(time, distance, and shielding)

Radiation Detection Instruments
" Use, operation, calibration and

limitations
" Survey techniques
" Personnel monitoring equipment

Equipment to be Used
* Operation and control of radiographic

exposure equipment, remote handling
equipment, storage containers and
pictures or models of source assemblies
(pigtails)

* Storage, control and disposal of licensed
material

* Inspection and maintenance of
-equipment

Requirements of 12 VAC 5-481, 'Virginia
Radiation Protection Regulations'

Case Histories of Accidents in Radiography
On-the-Job Training- 2 months or Under the supervision of a qualified
320 hours radiographer
Certification by a Certifying Certified through a radiographer certification
Entity program meeting the requirements of 10 CFR 34

Appendix A
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12 VAC 5-481- Must Receive Copies of and 12 VAC 5-481 Parts:
1320 Instruction in: * IV

•V

* X

The License
The Licensee's Operating & Emergency
Procedures

Written or Oral Examination of Successful completion
items listed above
Receive Equipment Training Training includes:

* Exposure devices
* Sealed sources
* Associated equipment
" Survey meters
* Daily inspection

Demonstrate Understanding in Successful completion
Use of Equipment by Practical
Exam

12 VAC 5-481- Annual Refresher Training Review the following:
1320 D * Radiation Safety review

* New procedures or equipment
" New rule requirements
" Observations and deficiencies during

audits and discussion of any significant
incidents or accidents involving•
radiography

* Employee questions
12 VAC 5-481- Records Maintained in accordance with rule

1470 1 1__
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Radiographer's Assistant Training
REFERENCE REQUIREMENT TRAINING CRITERIA

12 VAC 5-481- Must Receive Copies of and 12 VAC 5-481 Parts:
1320 C Instruction in: * IV

•V
•X

* XIII

The License
The Licensee's Operating & Emergency
Procedures

Written or Oral Examination of Successful completion
items listed above
Receive Equipment Training Training under the supervision of a

qualified radiographer that includes:
* Exposure devices
" Sealed sources
" Associated equipment
* Survey meters
• Daily inspection

Demonstrate Understanding in Successful completion
Use of Equipment by Practical
Exam

12 VAC 5-481- Annual Refresher Training Review the following:
1320 D * Radiation Safety review

9 New procedures or equipment
0 New rule requirements
0 Observations and deficiencies during

audits and discussion of any significant
incidents or accidents involving
radiography

* Employee questions
12 VAC 5-481- Records Maintained in accordance with rule

1470
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Appendix H:

Six-Month Radiographer/Radiographer's Assistant
Inspection Checklist
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Six-Month Radiographer/Radiographer's Assistant Inspection Checklist

Date: Time:

Radiographic Location:

Radiographer/Radiographer's Assistant:

Device Model No.:

Survey Meter Functionality: [] Yes F] No

Calibrated: EI Yes MI No

Serial No.:

Daily Source Check: E] Yes F-1 No

Dosimetry: TLD, Film Badge, Or Similar Device and Pocket Dosimeter: El Yes nI No

Pocket Dosimeter Calibrated: E] Yes LI No

Alarming Dosimeter: El Yes El No

Calibrated: ni Yes ni No

Daily Operational Check Performed: E] Yes nI No

Were other individuals working within the restricted area wearing film badges, OSLs or
similar devices, dosimeters and alarm dosimeters? E] Yes Li No
Was the restricted area posted with a "CAUTION (or DANGER) RADIATION AREA"
sign(s)? Ei Yes F] No
Was the restricted area properly controlled to prevent unauthorized entry? El Yes F] No
Was the high-radiation area posted with a "CAUTION (OR DANGER) HIGH RADIATION
AREA" sign(s)? El Yes [] No
Was the utilization log properly filled out? E] Yes LI No
Did the radiographer/radiographer's assistant have sufficient knowledge of safety rules? EI Yes L1 No
Was the radiographer working with properly inspected and operable equipment? E] Yes l] No
Did the radiographer/radiographer's assistant properly survey the camera? E] Yes 0 No
Did the radiographer properly supervise the radiographer's assistant? TI Yes Ii No
Was the camera properly locked and secured to prevent unauthorized removal? E] Yes Ej No
Was the restricted area properly controlled? E] Yes E] No
Was the high radiation area under continuous direct observation except where entry had
been prevented? Li Yes Li No
Were radioactive isotopes stored properly and kept locked to prevent removal? El Yes E] No
Was the storage area posted with a "CAUTION (or DANGER) RADIOACTIVE MATERIAL"
sign(s)? Li Yes Li No
Did the radiographer/radiographer's assistant possess and use a copy of the operating
and emergency procedures and VDH rules for protection against radiation? Li Yes Li No
Were there any other safety items found to be lacking? If yes, explain in Remarks. EL Yes L] No
Remarks/Comments:
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Appendix I:

Radiation Protection Program Audit
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Radiation Protection Program Audit

Date of this Audit: Date of Last Audit:
Next Audit Date:

Auditor Date
(Signature)

Management Review Date
(Signature)

Organization and Scope of Program

A. Organizational structure. (specify any changes)
1. Matches license requirements. IL/C]
2. Multiple authorized locations of use and/or field sites authorized.
3. List of location(s) inspected - attached or reference.
4. Brief description of scope of activities, including types of equipment, types and quantities of use

involving radioactive material, frequency of use, staff size, etc.

B. Radiation Safety Officer.
1. Named on license. [L/C]
2. Fulfills duties as RSO. [12 VAC 5-481-1310 A & D]
3. Meets requirements. 112 VAC 5-481-1310 B & C]

C. Radiographers and radiographer's assistants named in documents. [L/C]

Training, Retraining, and Instructions to Workers

A. Instructions to workers. 112 VAC 5-481-2270]

B. Parts: III, V, X, and XII; the license; and Operating and Emergency Procedures are furnished to all
radiographers and radiographer's assistants. [12 VAC 5-481-1320 B 1 & C 1]

C. Training program description the same as that submitted with license application or as amended?
112 VAC 5-481-1200 A 2]
1. Written tests completed by all radiographers and radiographer's assistants.
2. Oral tests.
3. All radiographers completed on-the-job training.
4. Periodic training program implemented.
5. Records maintained [12 VAC 5-481-1470].

D. Workers cognizant of requirements for:
1. Radiation safety program. [12 VAC 5-481-630]

a. Occupational exposure annual limits. 112 VAC 5-481-640, 12 VAC 5-481-700]
b. Public annual dose limits. [12 VAC 5-481-720]

2. 10% monitoring threshold. [12 VAC 5-481-7601
3. Dose limits to embryo/fetus and declared pregnant worker. 112 VAC 5-481-7101
4. Procedures for opening packages. [12 VAC 5-481-900]
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Operating and Emergency Procedures

A. Procedures current? 112 VAC 5-481-1520 B]

B. Procedures contain information specified. 112 VAC 5-481-1330 A]

C. Procedures submitted to the agency. [L/C]

Internal Audits or Inspections

A. Audits/inspections of each radiographer and radiographer's assistants conducted at 6-month intervals or after
as appropriate. 112 VAC 5-481-1320 El

B. Equipment check before use each day. [12 VAC 5-481-1270]

C. Equipment inspection and maintenance performed at 3-month intervals. 112 VAC 5-481-1260]

D. Records maintained. [12 VAC 5-481-1420, 12 VAC 5-481-14301

Facilities

A. Permanent radiographic installation. [12 VAC 5-481-1280]
1. High Radiation Area posted. 112 VAC 5-481-860]
2. Entrance controls are as described. 112 VAC 5-481-1280 A]

a. Visible and audible radiation signals.
b. Visible signal actuates if entry is attempted when source is exposed.
c. Audible signal actuates if entry is attempted when source is exposed.
d. System tested daily with radiation source.
e. Records maintained for 3 years. [12 VAC 5-481-1460]

B. Temporary High Radiation Area Entry Controlled. [12 VAC 5-481-13701

C. Storage Area
1. Storage Facilities as Described in license. [L/Cl
2. Sources Locked in Devices. 112 VAC 5-481-1230 A]
3. Devices secured to prevent tampering or unauthorized removal. [12 VAC 5-481-1290 C]

Equipment

A. Radiography devices, source assemblies and source changers in use meet requirements. 112 VAC 5-481-
1210]

B. Associated equipment in use complies with requirements. 112 VAC 5-481-1210 C]

C. Source changers and storage containers meet radiation level limits. [12 VAC 5-481-12201

D. Equipment exempted by specific license condition is used in accordance with license commitments and
authorization.
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Materials

A. Isotope, chemical/physical form, quantity and use as authorized on the license. [L/C]

B. All sealed sources not fastened to or contained in an exposure device are tagged. [12 VAC 5-481-1210 C 4]

C. Leakage and contamination tests.
1. Sealed sources.

a. Leak test method approved. [12 VAC 5-481-1250 C 1]
b. Leak tests performed at 6 month intervals. [12 VAC 5-481-1250 C 1]
c. Leakage is less than 185 becquerels (Bq) (0.005 microcuries).

2. Depleted uranium (DU) shielding with S-tubes.
a. Test every 12 months. [12 VAC 5-481-1250 E]
b. DU is less than 185 Bq (0.005 microcuries).

3. Records maintained for 3 years. [12 VAC 5-481-1420]

D. Inventories
1. Conducted quarterly (not to exceed 3 months). [12 VAC 5-481-12601
2. Contain all required information. [12 VAC 5481-1430 B]
3. Most recent inventory conducted on

E. Utilization Logs
1. Utilization logs maintained. [12 VAC 5-481-14401
2. Contain all required information. [12 VAC 5481-14401

Instrumentation

A. Describe the survey instruments possessed:
Model No. Quantity_

B. Capable of measuring 0.02 mSv (2 mrem)/hr through 0.01 Sv (1 rem)/hr. [12 VAC 5-481-1240 A]

C. Operable and calibrated survey instruments available and used on each job. [12 VAC 5-481-1240]

D. Calibration performed at intervals not to exceed six months or after servicing. [12 YAC 5-481-1240 B 1]

E. Records maintained for 3 years. 112 VAC 5-481-14101

Radiation Surveys

A. Area or facility surveys conducted to show compliance with 12 VAC 5-481-630. 112 VAC 5-481-1360]

B. Records maintained. 112 VAC 5-481-15001

C. Survey after each exposure, including device, guide tube, ensuring source has returned to the shielded
position. [12 VAC 5-481-1360 21

D. Survey of device when place in storage to ensure source is in shielded position. [12 VAC 5-481-1360 3]
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E. Protection of members of the public [12 VAC 5-481-7201
1. Adequate surveys made to demonstrate.

a. The TEDE to the individual likely to receive the highest dose does not exceed 0.1 mSv (100 mrem) in a
year;

Or
b. That if an individual were continuously present in an unrestricted area, the external dose would not

exceed 1 mSv (100 mrem) in a year. 112 VAC 5-481-7301
2. Unrestricted area radiation levels do not exceed 0.02 mSv (2 mrem) in any 1 hour. [12 VAC 5-481-7201
3. Records maintained. 112 VAC 5-481-10501

Personnel Radiation Protection

A. Dosimetry
1. Workers monitored as required. 112 VAC 5-481-13501
2. Exchange Frequency Supplier
3. Verify supplier is NVLAP-approved. [12 VAC 5-481-7501
4. Dosimetry exchanged at required frequency. 112 VAC 5-481-1350 A 3]
5. Dosimetry records maintained. 112 VAC 5-481-1490 31

B. Pocket Dosimeters and Electronic Personal Dosimeters 112 VAC 5-481-1350]
1. Model No. Range

Model No. Range
2. Read and recorded at start of each shift.
3. Daily readings recorded.
4. Dosimeters checked for response (± 20%) at intervals not to exceed 12 months.
5. Off-scale dosimeter procedure and records.

C. Alarm Ratemeters [12 VAC 5-481-13501
1. Model No. Range
2. Checked that alarm functions properly at start of each shift.
3. Preset at 5 mSv (500 mrem)/hr.
4. Calibrated to ±20% at intervals not to exceed 12 months.
5. Records maintained.

D. Dosimetry Reports
1. Reviewed by Frequency
2. Reviewed personnel monitoring records for interval (from to
3. Maximum exposures: TEDE extremity, other
4. VDH Forms (or equivalent). [12 VAC 5-481-10401
5. Maximum exposures in compliance with annual limits. [12 VAC 5-481-640]
6. Fetal and Pregnant worker exposure. [12 VAC 5-481-7101

a. Worker declared pregnancy in writing during the audit interval.
b. If yes, licensee in compliance? Records maintained?

7. Dosimetry records maintained. [12 VAC 5-481-1490]

E. Radiation Protection Program 112 VAC 5-481-6301
1. Program includes provisions for keeping dose ALARA.
2. Procedures and engineering controls used to achieve ALARA.
3. Content and implementation reviewed annually by licensee.
4. Records of program reviews maintained.
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F. Planned Special Exposures (PSEs) [12 VAC 5-481-690].
1. PSEs performed?
2. If so, when, where and why?
3. Records maintained.

Receipt and Transfer of Radioactive Material [12 VAC 5-481-560, 12 VAC 5-481-570, 12 VAC 5-481-9001

A. Procedures established and followed for picking up, receiving and opening packages.

B. Incoming packages surveyed.

C. Shipment of sources since last inspection.
1. Used container authorized by license or Certificate of Compliance (COC).
2. Transfers.
3. All sources surveyed before shipment and transfer.

D. Records of surveys and receipt/transfer maintained. 112 VAC 5-481-14001

Transportation [12 VAC 5-481-2980 and 49 CFR 170-189]

A. Shipments are:
D Delivered to common carriers.
[] Transported in company's private vehicle.
LI Both.
LI No shipments since last audit.

B. HAZMAT training [49 CFR 172.700- 172.704]

C. Packages:
1. Authorized packages used. [49 CFR 173.415; 173.416]
2. Performance test records on file.

a. Special form sources. 149 CFR 173.476(a)]
b. DOT-7A packages. 149 CFR 173.415(a)]

3. COC's on file with NRC for Type B. [10 CFR 71.12(c)(1)]
4. Two labels with Transport Index, Nuclide, Hazard Class. 149 CFR 172.403; 172.4411
5. Properly marked (Shipping name, UN number, Package type, RQ, Name and address of consignee.

[49 CFR 172.301; 172.310; 172.324; 172.1011
6. Closed and sealed during transport. 149 CFR 173.475(0]

D. Shipping papers
1. Prepared and used. 149 CFR 172.200(a)]
2. Proper (Shipping name, Hazard class, UN number, Quantity, Package type, Nuclide, RQ, Radioactive

material, Physical and chemical form, Category of label, TI, Shipper's name, Certification and signature,
Emergency response phone number, "Limited Quantity""Cargo Aircraft Only" if applicable). [49 CFR
172.200 - 172.204; 175.700]

3. Readily accessible during transport.

E. Vehicles
1. Placarded. 149 CFR 172.5041
2. Cargo blocked and braced. [49 CFR 177.842(d)]
3. Proper overpacks (shipping name, UN number label, statement of inner packaging complies with

specification packaging). [49 CFR 171.15; 171.161
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F. Any transportation incidents reported to DOT National Response Center [49 CFR 171.15; 171.161

Auditor's Independent Measurements
A. Survey Instrument:

Serial No.:
Last Calibration:

B. Auditor's measurements were compared with audited person's measurement

C. Describe the type, location, and results of measurements, attach a diagram/survey sheet and refer to this
section

Notifications and Reports

A. Reports to individuals, public and occupational, monitored to show compliance [12 VAC 5-481-1040, 12
VAC 5-481-1050, 12 VAC 5-481-1130 B, 12 VAC 5-481-2280]

B. Theft or loss [12 VAC 5-481-1090]

C. Incidents [12 VAC 5-481-1100]

D. Overexposures and high radiation levels [12 VAC 5-481-11101

E. Annual reports furnished to the agency 112 VAC 5-481-630]

F. Reporting of defects and non-compliance [12 VAC 5-481-1530]

Posting and Labeling

A. Radiation areas [12 VAC 5-481-860]

B. High radiation areas 112 VAC 5-481-860]

C. Use or storage areas [12 VAC 5-481-860]

D. Containers or devices labeled [12 VAC 5-481-1290]

E. Notice to employee form [12 VAC 5-481-2260 C]

Recordkeeping for Decommissioning [12 VAC 5-481-450 C 8]

A. Records in independent and identifiable location

B. Records include all required data

Bulletins and Information Notices

A. Communications received and reviewed

B. Appropriate response to Information Notices
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Special License Conditions or Issues

Evaluate special license conditions for data, actions

Performance Evaluation Factors
These indicators may provide an indication of the status of the Radiation Safety Program as perceived by
management.

A. Lack of senior management involvement with the radiation safety program and/or RSO oversight

B. RSO too busy with assignments other than radiation safety

C. Insufficient staffing

D. Radiation Safety Committee fails to meet or functions inadequately

E. Inadequate consulting service or inadequate audits
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Appendix J:

Procedure for Calibrating Survey Instruments
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A. Sealed source(s) used for calibrating survey instruments should:

1. Approximate a point source
2. Have its exposure rate at a given distance traceable by documented measurements to a standard certified to

be within +/- 5% accuracy by NIST
3. Approximate the same photon energy (Ir-192, Co-60) as the source to be used in the radiography device.
4. Be of sufficient strength to give an exposure rate of about 0.3 mSv/hr (30 mrem/hr) at 100 cm. (85 mCi of

Cs-137 or 21 mCi of Co-60).

B. Use the inverse square and radioactive decay law to correct changes in exposure rate due to source decay or
different distances from the source.

C. Record survey meter calibration data and maintain written records for each instrument being used to satisfy
regulatory requirements. Survey meter calibration reports should indicate the procedure used and the data
obtained. Calibration records should contain the following information and must be maintained 3 years from
date of calibration of each instrument:

1. Owner or user identification, including name, address, and person to be contacted;
2. Instrument description that includes manufacturer, model number, serial number, and type of detector;
3. Calibration source description that includes exposure rate, indicated exposure rate at a specified distance

on a specified date, and the calibration procedure;
4. Each calibration point identifying the calculated exposure rate, the indicated exposure rate, the deduced

correction factor, and the scale selected on the instrument;
5. Exposure reading indicated with the instrument in the "battery check" mode, if available;
6. Angle between the radiation flux field and the detector (parallel, perpendicular);

Note: Intemal detectors should specify angle between radiation flux field and a specified surface of the instrument
7. For detectors with removable shielding, note whether the shielding was in place or removed during the

calibration procedure;
8. Include person's name who performed the calibration and the date on which the calibration was

performed;

D. A single point on a survey meter scale can be considered satisfactorily calibrated if the indicated exposure
rate differs from the calculated exposure rate by less than 10%.

Note: Three kinds of scales are frequently used on radiation survey meters:
I. Linear Scale: Meters on which the user selects a linear scale must be calibrated at no less that two points on

each scale. The points should be at approximately 1/3 and 2/3 of the decade.
2. Multidecade Logarithmic Scale: Meters that have a multidecade logarithmic scale must be calibrated at no less

that one point on each decade and no less than two points on one of the decades. Those points should be
approximately 1/3 and 2/3 of the decade.

3. Automatically Ranging Digital Display: Meters that have a device for indicating rates must be calibrated at no
less than one point on each decade and at no less than two points on one of the decades. Those points should
be at approximately 1/3 and 2/3 of the decade.

E. Scales in excess of 10 mSv/hr (1,000 mrem/hr) need not be calibrated. However, such scales should be
checked for operation and approximately correct response.
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F. The following information should be attached to the instrument as a calibration sticker or tag:
1. Source that was used to calibrate the instrument
2. A calibration chart or graph for each scale or decade of a survey meter that is greater than +/ 20% of the

actual values identifying the average correction factor, or a note indicating that scale was checked only for
function or is inoperative.

3. Date of calibration
4. Date survey instrument is due calibration
5. Name or initials of individual calibrating instrument.

Note: Detailed information about survey instrument calibration may be obtained by referring to ANSI N323-1978,
"Radiation Protection Instrumentation Test and Calibration." Copies may be obtained from the American National
Standards Institute, 1430 Broadway, New York, NY 10018.

NUREG 1556, Volume 18 'Program-Specific Guidance About Service Provider Licenses' is available from the
NRC website at www.nrc.gov.
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Appendix K:

Requests to Perform Leak Testing and Sample
Analysis
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A. Requests to Perform Leak Testing and Sample Analysis

1. Identify the individual who will make the analysis and provide his or her qualifications to make
quantitative measurements of radioactivity.

2. Specify how and where test samples will be taken on the radiography device. Describe materials used and
methods of handling samples to prevent or minimize exposure to personnel.

3. Specify the type of instrument(s) that will be used for measurement, the counting efficiency, and minimum
levels of detection for each radionuclide to be measured.

Note: An instrument capable of making quantitative measurements should be used; hand-held survey meters will not
normally be considered adequate for measurements.

4. Specify the standard sources used to calibrate the instrument; for each, specify the radionuclide, quantity,
accuracy, and tractability to primary radiation standards.

Note: Accuracy of standards should be within +5% of the stated value and traceable to a primary radiation standard
such as those maintained by the National Institutes of Standards and Technology (NIST).

NUREG 1556, Volume 18 'Program-Specific Guidance About Service Provider Licenses' is available at the
NRC website: www.nrc.gov, or from DHFS upon request.

5. Include a sample calculation for conversion of the measurement data to Bq(or microcuries).

6. Provide instructions on actions to take and persons to be notified if sources are found to be leaking.

B. Procedure for Performing Leak Testing and Analysis

1. For each source to be tested, list identifying information such as radiography device serial number,
radionuclide, activity.

2. If available, use a survey meter to monitor exposure.

3. Prepare a separate wipe sample (e.g., cotton swab or filter paper) for each source.

4. Number each wipe to correlate with identifying information for each source.

5. Wipe the most accessible area where contamination would accumulate if the sealed source were leaking.

6. Using the instrument identified to and approved by VDH, count and record background count rate.

7. Check the instrument's counting efficiency using standard source of the same radionuclide as the source
being tested or one with similar energy characteristics.

8. Calculate efficiency.

9. Count each wipe sample; determine net count rate.

10. For each sample, calculate and record estimated activity in Bq (or microcuries).

11. Sign and date the list of sources, data and calculations.
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12. If the wipe test activity is 185 Bq (0.005 microcurie) or greater, notify the RSO, so that the source can
be withdrawn from use and disposed of properly. Also notify the agency.

C. Sampling and Analysis for Depleted Uranium as a Result of S-tube Breakthrough

Note: As an ALARA and safety measure, the source should be transferred to a source changer before the S-tube is
tested for breakthrough.

1. The wipe test sample should be obtained from the areas of the tube where wear is likely to be most
severe, at the first curve nearest the ends of the radiography device. The sample should be analyzed for
alpha contamination. Alpha contamination present indicates that wear has broken through the S-tube to
expose the depleted uranium.

2. Alpha counting sensitivity should be able to detect 185 Bq (0.005 microcuries) of contamination.

3. A worn S-tube could create equipment operating difficulties. Upon verification of the presence of alpha-
particle emitting uranium, the radiographic exposure device should be removed from use until an
evaluation of the wear of the S-tube has been made. Should the evaluation reveal that the S-tube is worn
through, the device may not be used again. No user repairs are permitted.
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Appendix L:

Guidance for Demonstrating That Individual
Members of the Public Will Not Receive Doses

Exceeding the Allowable Limits
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A. Licensees must ensure that:

1. The radiation dose received by individual members of the public resulting from the licensee's possession
and/or use of licensed materials does not exceed 1 mSv (100 mrem) in one calendar year.

Members of the public include persons who live, work, or may be near locations where industrial
radiography devices are used or stored and employees whose assigned duties do not include the use of
licensed materials and who work in the vicinity where devices are used or stored.

2. The radiation dose in unrestricted areas does not exceed 0.02 mSv (2 mrem) in any one hour.

3. Typical unrestricted areas may include offices, shops, laboratories, areas outside buildings, property, and
nonradioactive equipment storage areas. The licensee does not control access to these areas for purposes
of controlling exposure to radiation or radioactive materials. However, the licensee may control access to
these areas for other reasons such as security.

4. Licensees must show compliance with both portions of the rule. Radiographic operations at temporary
jobsites must be demonstrated to have doses to the public in unrestricted areas that do not exceed 0.02
mSv (2 mrem) in any one hour. For storage areas and permanent radiographic facilities, calculations or a
combination of calculations and measurements (e.g., using an environmental TLD) are often used to
prove compliance with levels of 0.02 mSv (2 mrem) in any one hour and lmSv (100 mrem) in a calendar
year.

B. Calculation Method

1. For ease of use by most industrial radiography licensees, the examples in this Appendix use conventional
units. The conversions to SI units are as follows: 1 foot (ft) = 0.305 meter (m); 1 mrem = 0.01 mSv.

2. The calculation method takes a tiered approach, going through a three-part process starting with a worst
case situation and moving toward more realistic situations. It makes the following simplifications: (1)
each device is a point source, (2) typical radiation levels encountered when the source is in the shielded
position are taken from either the Sealed Source & Device (SSD) Registration Sheet, the maximum dose
levels allowed for a transport package (exposure device) labeled YELLOW Ill, or the manufacturer's
literature, and (3) no credit is taken for any shielding found between the devices and the unrestricted
areas.

3. Part 1 of the calculation method is simple but conservative. It assumes that a member of the public is
present 24 hours a day, and it uses only the inverse square law to determine if the distance between the
device and the affected member of the public is sufficient to show compliance with the public dose
limits. Part 2 considers not only distance, but also the time that a member of the public is actually in the
area under consideration. Part 3 considers distance and the portion of time that both the device and the
affected member of the public are present. Part 4 considers the distance, the portion of time that both the
device and the affected member of the public are present and the shielding provided by the structural
materials or shielding materials specifically added by the licensee. Using this approach, licensees make
only those calculations that are needed to demonstrate compliance. In many cases, licensees will need to
use the calculation method through Part I or Part 2. These calculations typically result in higher
radiation levels than would exist at typical facilities, but provide a method for estimating conservative
doses which could be received.
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C. Example 1

1. To better understand the calculation method, Mo-Rad, Inc., a hypothetical radiography licensee, is
demonstrated. Yesterday, the company's president noted that the new device storage area is close to his
secretary's desk and he asked Joe, the Radiation Safety Officer (RSO), to determine if the company is
complying with VDH regulations.

2. The secretary's desk is near the wall separating the reception area from the designated, locked device
storage area, where the company is storing its two devices. Joe measures the distances from each device
to the wall and assumes that each device would have the maximum dose rate allowed under VDH rule or
DOT regulations: 2 mSv/hr (200 mrem/hr) on the surface and 0.1 mSv/hr (10 mrem/hr) at one meter.

D. Findings
Upon his inspection, Joe found that there were two sources in the room. One Ir 192 device (Type B
container) had a reading of 10 mrem/hr at 1 meter (3.3 ft) and was 12 ft from the secretary's chair. The
other was a Co-60 device (Type B container) had a reading of 10 mrem/hr at 1 meter (3.3 fi) and was 18
ft from the secretary's chair.

E. Example 1: Part 1
1. Joe's first thought is that the distance between the devices and the secretary's chair may be sufficient to

show compliance with the regulation in 10 CFR 20.1301. So, taking a worst case approach, he assumes: 1)
the devices are constantly present (i.e., 24 hr/d), 2) both devices remain in storage with no other use, and 3)
the secretary is constantly sitting in the desk chair (i.e., 24 hr/d). Joe proceeds to calculate the dose she
might receive hourly and yearly from each device, as shown in Tables 9 and 10 below.

F. Table 10: Calculation Method, Part 1: Hourly and Annual Dose Received from Device I
Step No. . Description . Device 1 Input Data Results .

1 Dose received in an hour at known distance from 10 10
device (e.g., from manufacturers data), in mrem/hr

2 Square of the distance (ft) at which the Step 1 rate (3.3)2 10.9
was measured, in ft2

3 Square of the distance (fi) from the device the (12)" 144
secretary's desk in an unrestricted area, in ft2

4 Multiply the results of Step 1 by the results of Step 10 x 10.9 109
2 (this is an intermediate result)

5 Divide the result of Step 4 by the result of Step 3 to
calculate the dose received by an individual at the 109/144 0.76
secretary's desk, HOURLY DOSE RECEIVED
FROM DEVICE 1, in mrem in an hour.

6 Multiply the result of Step 5 by 24 hr/d x 365 d/yr
MAXIMUM ANNUAL DOSE RECEIVED FROM 0.76 x 24 x 365 6,630
DEVICE 1, in mrem in a year.
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G. Table 11: Calculation Method, Part 1: Hourly and Annual Dose Received from Device 2
Step No. -........- .. Description -. . [ Device 1 Input Data 1 Results

1 Dose received in an hour at known distance from 10 10
device (e.g., from manufacturers data), in mrem/hr

2 Square of the distance (ft) at which the Step 1 rate (3.3)' 10.9
was measured, in ft2

3 Square of the distance (fi) from the device the (18)2 324
secretary's desk in an unrestricted area, in ft2

4 Multiply the results of Step 1 by the results of Step 2 10 x 10.9 109
(this is an intermediate result)

5 Divide the result of Step 4 by the result of Step 3 to
calculate the dose received by an individual at the 109/324 0.34
secretary's desk, HOURLY DOSE RECEIVED
FROM DEVICE 2, in mrem in an hour.

6 Multiply the result of Step 5 by 24 hr/d x 365 d/yr =
MAXIMUM ANNUAL DOSE RECEIVED FROM 0.34 x 24 x 365 2,950
DEVICE 2, in mrem in a year. I I

H. To determine the total hourly and total annual dose received, Joe adds the pertinent data from the
preceding tables.

Table 12: Calculation Method, Part 1: Total Hourly and Annual Dose Received from Devices 1 and 2
Step No. . ... Description .. Device 1 .".Device.2. . Sum:

7 TOTAL HOURLY DOSE RECEIVED
from Step 5 of Tables 9 and 10, in mrem 0.76 0.34 0.76 + 0.34 = 1.1
in an hour

8 TOTAL ANNUAL DOSE RECEIVED
from Step 6 of Tables 9 and 10, in mrem 6,630 2,950 9,580
in a year

Note: The Sum in Step 7 demonstrates compliance with the limit of 2 mrem in any one hour. Reevaluate if
assumptions change. If the Sum in Step 8 exceeds 100 mrem/yr, proceed to Part 2 of the calculational method. At
this point, Joe is pleased to see that the total dose that an individual could receive in any one hour is only 1.1 mrem in
an hour, but notes that an individual could receive a dose of 9,580 mrem in a year, much higher than the 100 mrem
limit.

I. Example 1: Part 2

1. Joe reviews his assumptions and recognizes that the secretary is not at the desk 24 hr/d. He decides to
make a realistic estimate of the number of hours the secretary sits in the chair at the desk, keeping his
other assumptions constant (i.e., the devices are constantly present (i.e., 24 hr/d), both devices remain in
storage with no other use). He then recalculates the annual dose received.
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2. Table 13: Calculation Method, Part 2: Annual Dose Received from Devices I and 2
Step No. . Description Results

9 A. Average number of hours per day that individual spends in
area of concern (e.g., secretary sits at desk 5 hr/day; the 5
remainder of the day the secretary is away from the desk area
copying, filing, etc.)

B. Average number of days per week in area (e.g., secretary is
part time and works 3 days/week) 3

C. Average number of weeks per year in area (e.g., secretary
works all year) 52

10 Multiply the results of Step 9.A, by the results of Step 9.B. by the
results of Step 9.C. = AVERAGE NUMBER OF HOURS IN 5 x 3x 52 = 780
AREA OF CONCERN PER YEAR

11 Multiply the sum in Step 7 by the results of Step 10 = ANNUAL
DOSE RECEIVED FROM DEVICES CONSIDERING 1.1 x 780 = 860
REALISTIC ESTIMATE OF TIME SPENT IN AREA OF
CONCERN, in mrem in a year

Note: If Step II exceeds 100 mrem in a year, proceed to Part 3 of the calculation method.

3. Although Joe is pleased to note that the calculated annual dose received is significantly lower, he realizes
it still exceeds the 100 mrem in a year limit.

J. Example 1, Part 3

1. Again Joe reviews his assumptions and recognizes that the devices are not always in storage when the
secretary is seated at the desk. As he examines the situation, he realizes he must consider each device
individually.

2. Summary of Information: Device #1 (Ir-192 Exposure Device) is located in the storage area overnight
and used every day at temporary jobsites all year long; it is returned to the storage location at the end of
each day meaning it is only present for the secretary's first and last hours of work each day. Device #2
(Co-60 Exposure Device) is in the storage area continuously (24 hr/d) for 8 months of the year and at a
temporary jobsite for the remaining 4 months. The secretary is sitting at the desk 5 hours/day, 3
days/week and 52 weeks/year.
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3. Table 14: Calculation Method, Part 3: Annual Dose Received from Devices 1 and 2
Step No. Description : Device1 Device 2

12 Average number of hours per day device is in storage 2 5
while secretary is present

13 Average number of days per week device is in storage 3 3
while secretary is present

14 Average number of weeks per year device is in storage 52 32
while secretary is present

15 Multiply the results of Step 12 by the results of Step 13 by
the results of Step 14 = TOTAL HOURS EACH DEVICE 2x3x52 = 312 5x3x32=480
IS STORED PER YEAR WHILE SECRETARY IS
PRESENT

16 Multiply the results of Step 15 by the results of Step 7 =

ANNUAL DOSE RECEIVED FROM EACH DEVICE, in 312x0.76=237 480x0.34=163
mrem in a year

17 Sum the results of Step 16 for each device = TOTAL
ANNUAL DOSE RECEIVED CONSIDERING 237+163=400
REALISTIC ESTIMATE OF TIME SPENT IN AREA OF
CONCERN AND TIME DEVICE IS IN STORAGE, in
mrem in a year

Note: If the result in Step 17 isgreater than 100 mrem/yr, the licensee must take corrective actions.

4. Joe notes that the result in Step 17 does not show compliance with the 100 mrem/yr limit. Since the result
in Step 17 is higher than 100 mrem/yr, then Joe has to consider one or more of the following:
" Consider whether the assumptions used to determine occupancy and the time each device is in storage

are accurate, revise the assumptions as needed, and recalculate using the new assumptions.
" Calculate the effect of any shielding located between the device storage area and the secretarial

workstation. Listed below are typical half-value layers (HVL) for Ir-192 and Co-60.

5. Table 15: Half Value Layers (HVL) for Typical Shielding Materials
..Steel . HVL(inches) Lead Concrete

Ir-192 0.5 0.25 1.7
Co-60 0.8 0.5 2.1

" Take corrective action (e.g., move devices within storage area, move the storage area, move the
secretarial workstation) and perform new calculations to demonstrate compliance.

* Designate the area outside the storage area as a restricted area and the secretary as an occupationally
exposed individual. This would require controlling access to the area for purposes of radiation
protection and training the secretary as required by 10 CFR 19.12.

K. Example 1, Part 4

1. Joe decides to take into account the amount of shielding provided by the wall between the secretary's desk
and the storage area where the two devices are located. The wall between the secretary's office and the
storage area is a 4 inch thick concrete fire wall.
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2. Table 16: Calculation Method, Part 4: Annual Dose Received from Devices I and 2
Step No. Description Device 1 Device 2

18 Annual dose received from each device from Step 15 237 163
19 Number of HVLs (Thickness of shielding

material/Thickness for one HVL); If more than one 4.0/1.7 = 2.35 4.0/2.1 = 1.9
shielding material, need to evaluate each shielding
material separately by type of radionuclide

20 Fraction of radiation dose transmitted through shield:
0.5 (Total Number of HVLs); If more than one 0.5(2.35) = 0.2 0.5(1.9) = 0.27
shielding material, then sum the number results from
Step 19 by radionuclide

21 Multiply the results of Step 20 by the results of Step 18
= ANNUAL DOSE RECEIVED FROM EACH 0.2 x 237 = 47 0.27 x 163 = 44
DEVICE, in mrem in a year

22 Sum the results of Step 21 for each device = TOTAL
ANNUAL DOSE RECEIVED CONSIDERING
REALISTIC ESTIMATE OF TIME SPENT IN AREA 47 + 44 = 91
OF CONCERN, TIME DEVICE IS IN STORAGE
AND SHIELDING OF STRUCTURAL MATERIALS,
in mrem in a Year

Note: If the result in Step 22 is greater than 100 mrem/yr, the licensee must take corrective actions.

3. Joe is glad to see that the results in Step 22 show compliance with the 100 mrem in a calendar year limit.

4. Note that in the example, Joe evaluated the unrestricted area outside only one wall of the device storage
area. Licensees also need to make similar evaluations for other unrestricted areas and to keep in mind the
ALARA principal, taking reasonable steps to keep radiation dose received below regulatory
requirements. In addition, licensees need to be alert to changes in situations (e.g., moving any of the
devices closer to the secretarial workstation, adding a device to the storage area, changing the secretary to
a full-time worker, or changing the estimate of the portion of time spent at the desk) and to perform
additional evaluations, as needed.

RECORD KEEPING: 12 VAC 5-481-1050 requires licensees to maintain records demonstrating
compliance with the dose limits for individual members of the public.

L. Combination Measurement - Calculation Method

1. This method, which allows the licensee to take credit for shielding between the device and the area in
question, begins by measuring radiation levels in the areas, as opposed to using manufacturer-supplied
rates at a specified distance from each device. These measurements must be made with calibrated survey
meters sufficiently sensitive to measure background levels of radiation. However, licensees must exercise
caution when making measurements with currently calibrated radiation survey instruments. A maximum
dose of 1 mSv (100 mrem) received by an individual over an interval of 2080 hours (i.e., a work year of
40 hr/wk for 52 wk/yr) is equal to less than 0.5 microsievert (0.05 mrem) per hour.

This rate is well below the minimum sensitivity of most commonly available G-M survey instruments.

2. Instruments used to make measurements for calculations must be sufficiently sensitive. An instrument
equipped with a scintillation-type detector (e.g., NaI(TI)) or a micro-R meter used in making very low

- gamma radiation measurements should be adequate.
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3. Licensees may also choose to use environmental TLDs. TLDs used for personnel monitoring (e.g., LiF)
may not have sufficient sensitivity for this purpose. Generally, the minimum reportable dose received is
0.1 mSv (10 mrem). Suppose a TLD monitors dose received and is changed once a month. If the
measurements are at the minimum reportable level, the annual dose received could have been about 1.2
mSv (120 mrem), a value in excess of the 1 mSv/yr (100 mrem/yr) limit. If licensees use T LDs to evaluate
compliance with the public dose limits, they should consult with their TLD supplier and choose more
sensitive TLDs, such as those containing CaF2 that are used for environmental monitoring in unrestricted
areas next to the device storage area for monitoring. This direct measurement method would provide a
definitive measurement of actual radiation levels in unrestricted areas without any restrictive assumptions.
Records of these measurements can then be evaluated to ensure that rates in unrestricted areas do not
exceed the 1 mSv/yr (100 mrem/yr) limit.

M. Example 2

1. As in Example 1, Joe is the RSO for Mo-Rad, Inc., a radiography licensee. The company has two devices
stored in a designated, locked storage area that adjoins an unrestricted area where a secretarial
workstation is located. See D for information. Joe wants to see if the company complies with the public
dose limits at the secretarial station.

2. During the winter while all the devices were in storage, Joe placed an environmental OSL badge in the
secretarial workspace for 30 days. Joe chose a winter month so he did not have to keep track of the
number of hours that each device was in the storage area. The OSL processor sent Joe a report indicating
the OSL received 100 mrem.

3. Parts 2 and 3 are the calculated the same as Example 1.

4. Table 17: Combination Measurement - Calculation Method
.Step No. -•Description ... Input Data and Results

Part I
1 Dose received by OSL, in mrem 100
2 Total hours OSL exposed 224 hr/d x 30 d/month =

720
3 Divide the results of Step I by the results of Step 2 0.14

to determine HOURLY DOSE RECEIVED, in
mrem in an hour

4 Multiply the results of Step 3 by 365 d/yr x 24 hr/d 365 x 24 x 0.14 =8760 x
= 8760 hours in one year = MAXIMUM 0.14 = 1226
ANNUAL DOSE RECEIVED FROM DEVICES,
in mrem in a year

Part 2:

]Part 3

Note: For the conditions described above, Step 3 indicates that the dose received in any one hour is less than the 2
mrem in any one hour limit. However, if there are any changes, then the licensee would need to reevaluate the
potential doses which could be received in any one hour. Step 4 indicates that the annual dose received would be
much greater than the 100 mrem in a year allowed by the rule.

5. In Step 2, Joe can adjust for a realistic estimate of the time the secretary spends in the area as he did in
Part 2.of Example 1.
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6. If the results of Joe's evaluation in Part 2 show that the annual dose received in a year exceeds 100 mrem,
then he can make adjustments for realistic estimates of the time spent in the area of concern while the
devices are actually in storage as in Part 3 of Example 1. (Recall that the OSL measurement was made
while all the devices were in storage -- i.e., 24 hr/d for the 30 days that the OSL was in place.)
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Appendix M:

Information for Applicants to Consider When
Developing Procedures for Operating Radiography

Equipment
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A. Crank-out Device
1. Locate the source shield at the desired distance from the object to be radiographed.
2. Mount the source tip firmly, using jigs or other attachments, with the tip in the exact exposure position.
3. Locate the control unit at the maximum distance (25 feet or 7.6 meters) from the source shield with the

control tubes laid out as straight as possible.
4. Join the control cable to the unit following the manufacturer's instructions.
5. Establish and post the restricted area and high radiation area.
6. Unlock the device. (

7. Turn the hand crank steadily to move the source out of the source shield to the exposure position.
8. Survey the perimeter of the restricted area to be sure that radiation levels do not exceed 0.02 mSv (2

mrem) in any one hour.
9. Maintain continuous surveillance over the restricted area during an exposure, keeping all persons from

entering.
10. After completing the exposure, retract the source by turning the crank until the "safe" position is

indicated.
11. Survey the entire circumference of the device and the guide tube to determine that the source is in a

shielded position.
12. Lock the device and remove the key.

B. Pipeliner Device
1. Establish and post the restricted area and high radiation area.
2. Unlock the device.
3. Stand as far away as possible and out of the direction of the beam and expose the source
4. Survey the perimeter of the restricted area to be sure that the radiation levels do not exceed 0.02 mSv (2

mrem) in any one hour.
5. Maintain continuous surveillance over the restricted area during an exposure, keeping all persons from

entering.
6. After completing the exposure, return the source to the shielded position.
7. Survey the device to determine that the source is in a shielded position.
8. Lock the device.

Note: The agency considers the following very important: surveys of the restricted area, continuous surveillance of the
restricted area during an exposure, the survey of the device and guide tube, and locking the device.

C. Source Exchange
1. Removing the Old Source

I Caution: Always use a calibrated, operable survey meter while performing a source exchange!

a. Survey the shipping container upon receipt with a survey meter. Note that the surface reading should not
exceed 2 mSv/hr (200 mem/hr).

b. Attach the end of the source guide tube to the exposure device.
c. Connect the other end of the source guide tube to the empty side of the source changer.
d. Unlock the empty side of the source changer.
e. Unlock the camera and crank out the source from the camera into the source changer.
f. Survey the source changer and guide tube to verify that the source is in the safe position.
g. Lock the source changer.
h. Disconnect the source guide tube and drive cable to the source pigtail. Replace the dust cap on the

source changer.
i. Remove the source identification plate from the exposure device and affix the plate to the side of the
source changer loaded with the old source.
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2. Installing the New Source
a. Remove the dust cap on the source changer lock body identified with the new source tag.
b. Align the camera and source guide tube with the source changer.
c. Connect the new source to the drive cable.
d. Connect the source guide tube to the source changer.
e. Unlock the source changer and retract the new source into the exposure device.
f. Survey the exposure device and guide tube to assure that the source is in the safe position.
g. Lock the exposure device. '
h. Disconnect the source guide tube and drive accessories.
i. Affix the new source identification plate on the exposure device.
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Appendix N:

Transportation
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The following are the major areas in DOT regulations most relevant for transporting radiographic exposure
devices and source exchangers that are shipped as Type B quantities are:

A. Table of Hazardous Materials and Special Provisions 149 CFR 172.1011
1.49 CFR 172.101 - Hazardous Materials Table [proper shipping name, hazard class, identification number]
2. Table 2, Appendix A, 49 CFR 172.101 - List of Hazardous Substances and Reportable Quantities [for

radionuclides]

B. Shipping Papers - 49 CFR 172.200
1. 49 CFR 172.201 - General entries [on shipping papers]
2. 49 CFR 172.202 - Description of hazardous material on shipping papers
3. 49 CFR 172.203 - Additional description requirements
4. 49 CFR 172.204 - Shipper's certification [if applicable]

C. Package Markings - 49 CFR 172.300
1. 49 CFR 172.301 - General marking requirements for non-bulk packaging
2. 49 CFR 172.304 - Marking requirements
3. 49 CFR 172.310 - Radioactive material [Type B]
4. 49 CFR 172.324 - Hazardous substances in non-bulk packaging [designation of "reportable quantities"

with the letters "RQ"]

D. PackageLabeling - 49 CFR 172.400
1.49 CFR 172.400(a) - General labeling requirements
2. 49 CFR 172.403 - Radioactive materials [types and contents of labels]
3. 49 CFR 172.406 - Placement of labels

E. Placarding of Vehicles - 49 CFR 172.500
1. 49 CFR 172.504 - General placarding requirements
2. 49 CFR 172.516 - Visibility and display of placards
3. 49 CFR 172.556 - RADIOACTIVE placard

F. Emergency Response Information - Subpart G
1. 49 CFR 172.600 - Applicability and general requirements
2. 49 CFR 172.602 - Emergency response information
3. 49 CFR 172.604 - Emergency response telephone number

G. Training - Subpart H
1. 49 CFR 172.702 - Applicability and responsibility for training and testing [for HAZMAT employees]
2. 49 CFR 172.702 - Training requirements (includes types of training, when it must be conducted, need for

refresher training every 3 years, recordkeeping)

H. Security Plans - 49 CFR 172
1. 49 CFR 172.800, 49 CFR 172.802: Purpose and applicability, components of a security plan;

113



1. Shippers - General Requirements for Shipments and Packaging - 49 CFR 173
1.49 CFR 173.25 - Requirements for use and labeling of overpacks
2. 49 CFR 173.403 - Definitions
3. 49 CFR 173.411 - General design requirements
4. 49 CFR 173.413 - Additional design requirements for Type B packages
5. 49 CFR 173.416 - Authorized Type B packages [includes packaging certification requirements]
6. 49 CFR 173.441 - Radiation levels
7. 49 CFR 173.471 - Additional requirements for Type B packages approved by NRC
8. 49 CFR 173.476 - Approval of special form radioactive materials [includes requirement for

documentation of special form status]

J. Carriage by Public Highway - 49 CFR 177
1. 49 CFR 177.817 - Shipping paper [location of shipping papers during transport]
2. 49 CFR 177.842 - Class'7 (radioactive) material [includes requirement for blocking and bracing during

transport]
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Labeling Packages.(49 CFR 172.400-450)

NOTE: IAEA, TCAO, and IMO may require additional hazard communication information for international shipments. This table must
not be used as a substitute for the DOT and NRC regulations on the transportation of radioactive materials.

Labeling is required to be: (1) placed near the required marking of the proper shipping name, (2) printed or affixed to the
package surface, (3) in contrast with its background, (4) unobscured by markings or attachments, (5) within color, design,
and size tolerance, and (6) representative of the H AZM AT contents of the package.
- Two labels are required on opposite sides of the package, excluding the bottom.

Determination of Required Label

Size:
Sides:
~100 nmm

Border: ' RADIOACTIYE I RADIOACTIVE II \ RADIOACTIVE III

5-6.3 mmu/n
7.\ 7.

7 \\ ,, r, , /,.,,.

49 CFR 172.436 49 CFR 172.438 49 CFR 172.440

WHITE-I YELLOW-Il YELLOW-Ill

Required Surface radiation level < 0.005 0.005 mSv/hour (0.5 mrem/hour) 0.5 mSv/hour (50 mrem/hour) <
when: mSv/hour (0.5 mrem/hour) < surface radiation level < surface radiation level <

0.5 mSv/hour (50 mrem/hour) 2 mSv/hour (200 mrnem/hour)
Or: TI=0 TI<I I<TI<I0

I [I meter dose rate < 0.5 mrem/hour] [1 meter dose rate < I mrem/hour] [I meter dose rate < 10 mremlhour]

Content on Radioactive Labels

RADIOACTIVE label must contain (entered using a durable, weather-resistant means):
(1) The radionuclides in the package. Symbols (e.g., 1r-192) are acceptable.
(2) The activity in SI units (e.g., Bq, TBq) or both SI units with customary units (e.g., Ci, mCi) in parenthesis.
(3) The Transport Index (TI) in the supplied box. The TI is entered only on YELLOW-Il and YELLOW-Ill labels.

Some Special Considerations for Labeling Requirements

- Radioactive material, excepted packages (e.g., Limited Quantity, Radioactive Instrument and Article) are excepted from
labeling.
- The "Cargo Aircraft Only" label is typically required for radioactive materials packages shipped by air [§ 172.402(c)]
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Marking Packages (49 CFR 172.300-308)

NOTE: IAEA, ICAO, and IMO may require.additional hazard communication information for intemationalshipments. This table must
not be used as a substitute for the DOT and NRC regulations'on the transportation of radioactive materials >>..

Always Required, Unless Excepted Sometimes Required Optional

* Proper shipping name • If in excess of 50 kg, Gross Weight - Both the name and address of

* U.N. Identification Number • If hazardous substance, "RQ" in consignor and consignee are
association with the proper shipping recommended.

* Name and address of consignor or name • Other markings (e.g.,
consignee, unless: • The package type if Type A or Type B advertising) are permitted, but
-Highway only and no motor carrier ( 1/2" or greater letters) must be sufficiently away from
transfers, or • The specification-required markings markings and labeling
-Part of truckload lot and entire (see §178.350-353)

contents of freight container are * For approved packages, the certificate
shipped from one consignor to one ID number
consignee (§ 172.301 (d))

Some Special Considerations for Marking Requirements
• Marking is required to be (1) durable, (2) printed on a package, label, tag, or sign, (3) unobscured by labels or
attachments, (4) isolated from other marks, and (5) be representative of the hazmat contents of the package.
• Limited quantity packages (§ 173.421) must bear the marking "radioactive" on the outside ofthe inner package, or the
outer package itself, and are excepted from other marking.
- Empty (§ 173.428) and Radioactive Instrument and Article (§ 173.424) packages are excepted from marking.

'DOT Shipping Papers (49 CFR .172.200-205)

NOTE: IAEA, ICAO, and IMO may require additional hazard communication information for international shipments. This table must
not be used as a substitute for the DOT and NRC regulations on the transportation of radioactive materials.

Always Required, Unless Excepted Sometimes Required

The basic desription, in sequence • If hazardous substance, "RQ" as part of the basic
Proper shipping name description
Hazard Class (7)
U.N. Identification Number Optional

*24 hour emergency response telephone number • The type of packaging (e.g., Type B)

* Name of shipper * Other information is permitted (e.g., functional
description of product), provided it does not confuse or

- Proper page numbering (Page I of 4) detract from the proper shipping name or other required

* The total quantity (mass), in appropriate units information

* The name of each radionuclide and total package activity. • Emergency response hazards and guidance information
The activity must be in SI units (e.g., Bq, TBq) or both SI (§§ 172.600-604) may be entered on the shipping papers,
units and customary units (e.g., Ci, mCi). or may be carried with the shipping papers

* For each labeled package:
The category of label used
The transport index of each package with a Yellow-Il or
Yellow-Ill label
Shipper's certification (not required of private carriers)

Some Special Considerations/Exceptions for Shipping Paper Requirements
* Shipments of Radioactive Material, excepted packages, under UN2908-UN291 I (e.g., Limited Quantity, Empty, or
Instrument and Article), are excepted from shipping papers. For limited quantities (§ 173.421 ), this is only true if the
limited quantity is not a hazardous substance (RQ) or hazardous waste.

- Shipping papers must be in the pocket on the left door, or readily visible to a person entering the driver's compartment and
within arm's reach of the driver.

- For shipments of multiple cargo types, any HAZMAT entries must appear as the first entries on the shipping papers, be
designated by an "X" (or "RO"I in the hazardous material column, or be highlighted in a contrasting color.
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IN SHIPPER'S DECLARATION FOR DANGEROUS GOODS (Provide at least two copies to the airline.)

Shipper YOUR COMPANY NAME Air Waybill No.

SYOUR STREET ADDRESS Page 01 of 01 Pages

CITY & STATE & ZIP CODE Shippers Reference Number RETURN

Consignee AEATECHNOLOGYQSA

40 Norlh Aveomo

Budi.riton MA 01803

U.S.A.

h Two completed and signed copies of this Declaration must WARNING

TRANSPORT DETAILS Failure to comply in all respects with the applicable

This shipment is within the Airport of Departure Dangerous Goods Regulations may be in breach of
linmitationsprescrbedfor: the applicable law, subject to legal penalties. This
(dete non-app/icable) Declaration must not, in any circumstances, be

RGO completed andlor signed by a consolidator, a
ONUX LY Iforwarder or an IATA cargo agent.

S Airport of Destination! r hShipment type: ueaiea n on . bleo,)
I I RADIOACTIVEI

k NATURE AND QUANTITY OF DANGEROUS GOODS

Dangerous Goods Identification

.. .. ..Class or UN or i Subsi-. Quantity and Type of packing Packing Authorzation
Proper Shipping Name a. acking diary : Inlst.

Division 10 No. Group
- - - - - - - - - ----- - - --- --i-i-i-- N O .: R i- - - - -

RQ, RADIOACTIVMATERIAL, ,7 , :N296 ,.-192, Special FV , Special

TYPE B(U) PACKAGE, a ap ,, .Fwm c--,t
',a ,,I X M.o0 Bq ,, :UVAoO

= = i * J i:ATT'IACM0•[

, , , , ,,, .r J1ow:
t ,T .I. ýPAXAG

. .. . ' ' 0.5 Celt..

. .. . . : : ~DIMS :BU-

Additional Handling information ll sgbP et be & Onrip aU s1ssiln

co tet afti aosg m n ar fua a d . .a.. .

accurately described above by the proper shipping name and are

Plc an aata

classified, packaged, marked and labelled/placarded, and are In alla
respects in proper condition for transport according to applicable
International and national governmental regulations.

(se asm a a

AL atiF3 aýEIý (= 2-10 a a~m
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;_----ENTION SHIPPERS! FREIGHT CHARGES ARE PREPAID ON THIS BILL OF LADING UNLESS MARKED COLLECT. ... .

STRAIGHT BILL OF LADING Shipper No.
ORIGINAL NOT NEGOTIABLE

Carrier No.
031103V0

01 01 Date
oage of

to; AEA TECHNOLOGY QSA
Gotts'oo I

Cy

YOUR COMPANY NAME

So.,, 40 NORTH AVENUE

YOUR STREET ADDRESS

CITY

BURLNGTO.. MA Zip Code, 01803 1
YOUR 2 ST4O PU ZIPEODE

YOUR2HOR• EWuRJJC --UMBR

R-A 
= 25 i. E e r o t y o b t C ) a

BASIC DOSCRI.o N TOTAL SUANn WlaT • ýIw CHAES
No da 01- HMF_,ts ShoRCI N-t. HUMr Class. (Weoigh. 15ite- 10aistt RATE (F.t Cud.

WCaol.i Tye . iHM outtiatot Ndb (. Ow NA). Pusit G.p ., m 72.10 . 172.n . 172.203 Malors eta) Cascoto) Us* n0y)

01 MODEL 650L CONTAINING: 01 80 LBS CLI

M PRQ RADIOACI'VE MATERIAL

TYPE B(U) PACKAGE,

CLASS 7, UN2916

speal Pon•%.

IR-192

925.0 GBq TI. 0.5

USA/9269/B(U)-96 TYPE B

Yellow II Labds Altaelid

PLACARDS TENDERED: YES C3 NO P -TL COS.TS

_ _ __COD A- S
co- TOTA

Rl ý I.,rlUln lo " ••I•p l*• pyele FREIGHT CHARGE.S

YOUK NAME& TIfIL•

DATE

PelmandIIp~sl-olf-adderss IIIShipper - STYLE F26S-4 02002 tLAN•.4TSM@LWO}62I-S6W •tbe~•.o

.asra.atarse.,es ~CPCoiThti
stehitasocs.. I~iFeC~E
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APPENDIX N
Sample 2

HAZARDOUS MATERIAL SHIPPING CERTIFICATION

FOR COMPANY VEHICLE TRANSPORTING IRIDIUM 192 SEALED SOURCES

SHIPPEfR CONSlGN EE'
Mo-Rad, Inc. Mo-Rad. Inc.

1234 Ma In Street 1234 Main Street

Anywhere, USA 20000 Anywhere, USA 20000

DATE* NUMBER OF TRANSPORr INDEX CERTIFYING
TERABEQUERELS (MRPR Q 39 37-) SIGNATIURE

(CURIES)

5101M98 Metal Fabricators 1.9 (50) 0.4 John Jones
4321 Broad Street
Somewhere. USA

DESCRIPTION OF PIECES AND CONTENTS

RO RADIOACT'vE MATERIAL - SPECIAL FORM KO.S. - UN 2974 -CLASS 7
IRIDIUM 192: 110 CURIES MAXIMUM

TYPE B CONTAINER - YELLOW LA13EL II - TRANSPORT INDEX NOT TO EXCEED 1.0

AMERSHAM MODEL 660 AIJERSHAM SIIIP$CONMODEL SPEC MODEL 15 SPEC SHIP;CON MODEL C-I

SERIES 6501.

r-i USANSO334U) 03 UGSA•i2iV6, 0 LN92l3WB(U) 0 USAFWO361B(U)

Th`s i o certify Mat9 the above ,amed maranars are prcoer/ claof•ier, cevSced. packroaco marked. I1e4ed anrd 0.e proper cona,tn for
Irarsipo n ah acm nQ to the apoca~ba •agqfaons of the DEPARTMENT " OF TRAKNSPORTA TJON - (See certi•ling •wialure ebove)

INSTRUCTIONS
Rdýoacrve YelowII Latel'. 0.51050 toSOnft o0.r1e surface of teckage and novt 1 OmRft at 39.3t oroCoroainel. Yellow I rabel does
no1ra.ro vohefo b ,aca. NOTE: Do not Iranrpor if surfaeo of oorajirr is over 50 taRft and/or over I mPJhr a] 39.3r from continer.

Shpls g papers rr3'6I be wthtI .reach of the divef when weantV a see1 bel. Srou the. drives leave the vehcle. fto sholprg papers re to be
left oan th fron seat of the draver's side or in a boxe on the otlver'B si$ of t1e veko.

if 1 motor vhro accident occurs. a is rewiedrtt trnt an accidcnt• pool be fi:ad o..h Ehe DOT *tha11 15 dfys. Gve no information regrding
Aidoalloe moa6fAl 10 "r/ore p11009a[ ftle Sonre 0),C40 pot-e or DOT or NRC oft31c•, Otar e. dfornrtion is to be obtained from ft
Raiation Sawey Ofriofe

EMERGENCY TELEPHONE NUMBER - 1.800-000-9000

I Substitutc appropriatc infirniuntii lor your device and shipment.

NUREG - 1556, VoI. 2 N- 10
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Appendix 0:

Daily Maintenance Check of Radiographic
Equipment
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Daily Maintenance Check of Radiographic Equipment

A. The radiographer or radiographer's assistant shall perform a daily maintenance check of the exposure device
and related radiographic equipment. This inspection will be performed before using the equipment on each
day the equipment is to be used. Report defective equipment to the RSO immediately. Do not attempt to use
defective equipment. After the inspection, document the results of the inspection.

I. Inspect the survey meter for battery check, zero and operation. If batteries are low, replace, then check for
operability. If not able to correct a problem with the survey meter, obtain another meter and start over.

2. Check survey meter with a check source (which should give a reading of millirem) (or check
with camera __ which should give a reading of _ millirem) as indicated on the survey meter.
If reading is not acceptable, obtain another meter and start again.

Note: RSO or calibration vendor should determine the acceptable meter reading for each survey meter and post the
expected reading on each instrument. This reading shall be obtained and noted at the time of calibration.

3. Inspect the remote-control radiographic equipment as follows:
" Inspect the cables for cuts, breaks, and broken fittings.
" Carefully inspect approximately one foot of the drive cable immediately next to the male connector.

Take care not to introduce any dirt or dust on the drive cable during this inspection. In addition to the
previously mentioned items, the examination of the cable should look for any of the following:

- Excessive or uneven wearing;
- Fraying;
- Unraveling;
- Nicks;
- Kinks or bends;
- Loss of flexibility (abnormal stiffness);
- Excessive grit or dirt;
- Stretching;
- Inspect the crank unit for damage and loose hardware;
- Check operation of the control for freedom of drive cable movement;
- Inspect the guide tube for cuts, crimps, and broken fittings;
- Survey for radiation levels and record readings. The radiation levels should be about the same

as those in the previous day's inspection, unless there has been a source change;
- Check that all safety plugs are in place;
- Inspect the exposure device for damage to fittings, lock, fasteners, and labels; and
- Check for any impairment of the locking mechanism.

4.Record the results of the daily inspection.

121



Appendix P:

Model Emergency Procedure
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Model Emergency Procedure

If the source fails to return to the shielded position or if any other emergency or unusual situation arises (e.g.,
vehicle accident, off-scale dosimeter, etc.)

* Immediately secure the area and post the restricted area at the 0.02 mSv/hr (2 mrem/hr) radiation
level; maintain continuous surveillance and restrict access to the restricted area.

" Notify the RSO and/or Management Personnel.

* Take no further actions until instructions are received from the RSO.

* Do not attempt source retrieval until the situation has been discussed with the RSO or other
knowledgeable personnel.

* Don't panic. Source retrieval can be performed with very little exposure when properly planned by
trained personnel.

* Notify the persons listed below of the situation, in the order shown.

Name* Work Phone Number* Home Phone Number*

* Fill in with (and update, as needed) the names and telephone numbers of appropriate personnel (e.g., the
Radiation Safety Officer (RSO), or other knowledgeable licensee staff, licensee's consultant, device
manufacturer) to be contacted in case of emergency.

Follow the directions provided by the person contacted above.
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RSO and Licensee Management

Discuss emergency operating procedures, and ensure no operations are conducted until the situation has been
discussed with and approved by the RSO or other knowledgeable staff, consultants, or device manufacture.
Management should have access to emergency equipment to keep doses to radiographers ALARA. Emergency
equipment may include high range dosimeters, extra lead shielding, remote tongs, etc.

Notify local authorities as well as the agency as required. The agency notification is required when sources or
devices containing licensed material are lost or stolen and when radiographic sources or equipment are involved
in incidents that may have cause or threatens to cause an exposure in excess of 12 VAC 5-481-640, 12 VAC 5-
481-700, 12 VAC 5-481-710, 12 VAC 5-481-720 limits. Reports to the agency must be made within the
reporting time frames specified by 12 VAC 5-481-1100.

Telephone notifications shall be made to the agency at (804) 864-8150 during normal business hours (8
a.m. - 4:30 p.m.). For immediate notifications after normal business hours, the agency's 24 houtr
emergency telephone number is (804) 674-2400 or (800) 468-8992. Identify the emergency as radiological.
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EXECUTIVE SUMMARY

Virginia Regulatory Guides (VAREGS) are issued to describe and make available to the applicant or

licensee, acceptable methods of implementing specific parts of 12 VAC 5-481 'Virginia Radiation

Protection Regulations', to delineate teclniques used by the staff in evaluating past specific problems or

postulated accidents, and to provide guidance to applicants, licensees, or registrants. VAREGS are not

substitutes for 12 VAC 5-481 'Virginia Radiation Protection Regulations'; therefore, compliance with

them is not required. Methods and solutions different from those set forth in this guide will be acceptable

if they provide a basis for the Virginia Department of Health (VDH), Radioactive Materials Program, to

determine if a radiation protection program meets the current rule and protects health and safety.

Comments and suggestions for improvements in this VAREG are encouraged at all times and it will be

revised, as appropriate, to accommodate comments and to reflect new information or experience.

Comments should be sent to Virginia Department of Health, Radioactive Materials Program, 109

Governor Street, Room 730, Richmond, VA 23219.

Requests for single copies of this guide (which may be reproduced) can be made in writing to Virginia

Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730, Richmond, VA

23219. This guide is also available on our website: http://www.vdh.virginia.gov/rad/RHP-Index.asp.

This VAREG, 'Guidance for Fixed Gauge Devices' has been developed to streamline the application

process for a Fixed Gauge License. A copy of the VDH Form, 'Application for Radioactive Material

License. Authorizing the Use of Sealed Sources in Fixed Gauge Devices' is located in Appendix A of this

guide.

Appendix C through K provides examples, models and additional information that can be used when

completing the application.

It typically takes 60-90 days for a license to be processed and issued if the application is complete. When

submitting the application be sure to include the appropriate application fee listed in 12 VAC 5-490.
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In summary, the applicant will need to do the following to submit an application for a Fixed Gauge

license:

* Use this regulatory guide to prepare the VDH Form, 'Application for Radioactive Material License

Authorizing the Use of Sealed Sources in Fixed Gauge Devices' (Appendix A).

" Complete VDH Form, 'Application for Radioactive Material License Authorizing the Use of Sealed

Sources in Fixed Gauge Devices' (Appendix A). See 'Contents of Application' of the guide for

additional information.

* Include any additional attachments.

All supplemental pages should be submitted on 8 1/" x 11" paper.

Please identify all attachments with the applicant's name and license number (if a renewal).

* Avoid submitting proprietary information unless it is absolutely necessary.

* Submit an original signed application along with attachments (if any).

• Submit the application fee (for new licenses only).

* Retain one copy of the license application and attachments (if any) for your future reference. You will

need this information because the license will require that radioactive material be possessed and used

in accordance with statements, representation, and procedures provided in the application and

supporting documentation.

If you have any questions about the application process please contact this office at (804) 864-8150.
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ABBREVIATIONS

ALARA as low as is reasonably achievable
ALl annual limit on intake
bkg background
Bq Becquerel
CFR Code of Federal Regulations
Ci Curie
cc centimeter. cubed
cm2 centimeter squared
cpm counts per minute
DOT United States Department of Transportation
dpm disintegrations per minute
GM Geiger-Mueller
IN Information Notice
mCi millicurie
mR milliroentgen
mrem millirem
mSv millisievert
NIST National Institute of Standards and Technology
NRC United States Nuclear Regulatory Commission
NVLAP National Voluntary Laboratory Accreditation Program
OSL optically stimulated luminescence dosimeters
RG Regulatory Guide
RSO Radiation Safety Officer

International System of Units (abbreviated SI from the French Le Syst~me Internationale
d'Unites)

SSDR Sealed Source and Device Registration
Sv Sievert
TEDE total effective dose equivalent
TLD thermoluminescent dosimeters
VDH Virginia Department of Health, Radioactive Materials Program
ýICi microcurie
% percent
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PURPOSE OF GUIDE

This document provides guidance to an applicant in preparing a license application for a Fixed Gauge

License. It also provides guidance on VDH's criteria for evaluating a Fixed Gauge license application. It

is not intended to address the commercial aspects of manufacturing, distribution, and service of sources in

devices. This guide describes the information needed to complete VDH Form, 'Application for

Radioactive Material License Authorizing the Use of Sealed Sources in Fixed Gauge Devices' (Appendix

A).

Various designs of fixed gauges are based in part on their intended use and the location of the radioactive

source within the gauge. Typically gauges are used for process control (e.g., to measure the thickness of

paper, the density of coal, the level of material in vessels and tanks, and volumetric flow rate). Because of

differences in design, manufacturers provide appropriate instructions and recommendations for proper

operation and maintenance. In addition, with gauges of varying designs, the sealed sources may be

oriented in different locations within the devices, resulting in different radiation safety considerations.

The format for each item number in this guide is as follows:

* Rule - references the requirements of 12 VAC 5-481 'Virginia Radiation Protection Regulations'

applicable to the item;

* Criteria - outlines the criteria used to judge the adequacy of the applicant's response;

* Discussion - provides additional information on the topic sufficient to meet the needs of most readers;

and

* Response from Applicant - shows the appropriate item on the application and provides: response(s),

offers the option of an alternative response, or indicates that no response is needed on that topic.

The information submitted in the application must be sufficient to demonstrate that proposed equipment,

facilities, personnel, and procedures are adequate to protect the health and safety of the citizens of the

Commonwealth of Virginia in accordance with agency guidelines. Submission of incomplete or

inadequate information will result in delays in the approval process for the license. Additional

information will be requested when necessary to ensure that an adequate radiation safety program has

been established. Such requests for additional information will delay completion of the application's

review and may be avoided by a thorough study of the rule and these instructions prior to submitting the

application.
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12 VAC 5-481 'Virginia Radiation Protection Regulations' requires the applicant and/or licensee to

develop, document, and implement procedures that will ensure compliance with the rule. The appendices

describe radiation protection procedures. Each applicant should read the rule and procedures carefully and

then decide if the procedure addresses specific radiation protection program needs at the applicant's

facility. Applicants may adopt a procedure included in this VAREG or they may develop their own

procedures to comply with the applicable rule.

In this guide, "dose" or "radiation dose" means absorbed dose, dose equivalent, effective dose equivalent,

committed dose equivalent, committed effective dose equivalent, or total effective dose equivalent

(TEDE). These terms are defined in the 12 VAC 5-481-10. Rem and Sievert (Sv), its SI equivalent (1 rem

= 0.01 Sv), are used to describe units of radiation exposure or dose. These units are used because 12

VAC 5-481 'Radiation Protection Regulations', Part IV 'Standards for Protection Against

Radiation', sets dose limits in terms of rem, not rad or roentgen. A useful rule of thumb is an exposure of

1 roentgen is equivalent to an absorbed dose of 1 rad and dose equivalent of 1 rem.

This VAREG provides the latest guidance and is modeled on the Nuclear Regulatory Commission's

(NRC) NUREG 1556, Volume 4. The VAREG shows the requirements in terms of the 12 VAC 5-481

'Virginia Radiation Protection Regulations'and provides a user-friendly format to assist with the

preparation of a Fixed Gauge Device license application.
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LICENSES

Applicants should study this document, related guidance, and all applicable regulations carefully before

completing the VDH Form 'Application for Radioactive Material License Authorizing the Use of Sealed

Sources in Fixed Gauge Devices'. VDH expects licensees to provide requested information on specific

aspects of their proposed radiation protection program in attachments to the application. When necessary,

VDH may ask the applicant for additional information to gain reasonable assurance that an adequate

radiation protection program has been established.

After a license is issued, the licensee must conduct its program in accordance with the following:

0 Statements, representations, and procedures contained in the application and in correspondence

with VDH;

* Terms and conditions of the license; and

• 12 VAC 5-481 'Virginia Radiation Protection Regulations'.
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THE 'AS LOW AS IS REASONABLY ACHIEVABLE (ALARA)'

CONCEPT

12 VAC 5-481-630, Radiation protection programs, states that "each licensee shall develop, document,

and implement a radiation protection program commensurate with the scope and extent of licensed

activities" and "the licensee shall use, to the extent practical, procedures and engineering controls based

upon sound radiation protection principles to achieve occupational doses and doses to members of the

public that are...ALARA." This section also requires that licensees review the content of the radiation

protection program and its implementation annually.

Information directly related to radiation protection standards in 12 VAC 5-481 'Virginia Radiation

Protection Regulations', Part IV 'Standards for Protection Against Radiation', is contained in:

* NRC's NUREG-1736, 'Consolidated Guidance: 10 CFR Part 20 - Standards for Protection

Against Radiation.'

Applicants should consider the ALARA philosophy detailed in these reports when developing plans to

work with licensed radioactive materials.
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WHO REGULATES FACILITIES IN THE COMMONWEALTH OF

VIRGINIA?

In the special situation of work at federally controlled sites in the Commonwealth of Virginia, it is

necessary to know the jurisdictional status of the land to determine whether the Nuclear Regulatory

Commission (NRC) or VDH has regulatory authority. The NRC has regulatory authority over land

determined to be under "exclusive federal jurisdiction," while VDH has jurisdiction over non-exclusive

federal jurisdiction. land (see Table 1). Applicants and licensees are responsible for findihg out, in

advance, the jurisdictional status of the specific areas where they plan to conduct licensed operations.

VDH recommends that applicants and licensees ask their local contacts for the federal agency controlling

the site (e.g., contract officer, base environmental health officer, district office staff) to help determine the

jurisdictional status of the land and to provide the information in writing, so that licensees can comply

with VDH or NRC regulatory requirements, as appropriate. The following table lists examples of

regulatory authority.

Table 1: Who Regulates the Activity?

Applicant and Proposed Location of Work Regulatory Agency

Federal agency regardless of location (except that Department of Energy

[DOE] and, under most circumstances, its prime contractors are exempt

from licensing [10 CFR 30.12])

Non-federal entity in non-Agreement State, U.S. territory, or possession NRC

Non-federal entity in Virginia at non-federally controlled site VDH

Non-federal entity in Virginia at federally-controlled site not subject to VDH

exclusive federal jurisdiction

Non-federal entity in Virginia at federally-controlled site subject to NRC

exclusive federal jurisdiction

Note: A current list of Agreement States (States that have entered into agreements with the NRC that give them the
authority to license and inspect radioactive material used or possessed within their borders), including names,
addresses, and telephone numbers of responsible officials are maintained by the NRC Office of Federal and State
Materials and Environmental Management Programs and is available on their website: http://nrc-stp.oml.gov/.
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MANAGEMENT RESPONSIBILITIES

VDH endorses the philosophy that effective radiation protection program management is vital to safe

operations that comply with VDH regulatory requirements.

"Management" refers to the chief executive officer or other individual having the authority to manage,
direct, or administer the licensee's activities or that person's delegate or delegates.

To ensure adequate management involvement, a management representative (i.e., chief executive officer

or delegate) must sign the submitted application acknowledging management's commitments to and

responsibility for the following:

" Radiation protection, security, and control of radioactive materials, and compliance with rule;

" Knowledge about the contents of the license application;

• Compliance with current VDH and United States Department of Transportation (DOT)

regulations and the licensee's operating and emergency procedures;

* Provision of adequate resources (including space, equipment, personnel, time, and, if needed,

contractors) to the radiation protection program to ensure that the public, and workers are

protected from radiation hazards;

* Appointment of a qualified individual who has agreed in writing to work as the RSO;

Management may delegate individuals (i.e., an RSO or other designated individual) to submit amendment

requests to VDH. A correspondence delegation letter must be completed, signed by management and

submitted to VDH. A sample letter has been included in Appendix E.
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APPLICABLE RULE

It is the applicant's or licensee's responsibility to obtain, read, and follow 12 VAC 5-481 'Virginia

Radiation Protection Regulations'.

The following parts of 12 VAC 5-481 'Virginia Radiation Protection Regulations' contain

requirements applicable to Fixed Gauge licensees:

" Part I "General Provisions"
" Part III "Licensing of Radioactive Material"
" Part IV "Standards for Protection Against Radiation"
" Part X "Notices, Instructions and Reports to Workers"
* Part XIII "Transportation of Radioactive Material"

Requests for single copies of the above documents (which may be reproduced) can be made in writing to

Virginia Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730,

Richmond, VA 23219 or for an electronic copy go to our web site at:

http://wwvw.vdh.virginia. gov/rad/RHP-Index. asp.
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HOW TO FILE

Applicants for a materials license should do the following:

" Be sure to use the current guidance from VDH in preparing an application.

" Complete VDH Form 'Application for Radioactive Material License Authorizing the Use of

Sealed Sources in Fixed Gauge Devices' (Appendix A).

" For each separate sheet, other than submitted with the application, identify and key it to the item

number on the application, or the topic to which it refers.

" Submit all documents on 8 2 x 11 inch paper.

" Avoid submitting proprietary information unless it is absolutely necessary.

" Submit an original, signed application.

" Retain one copy of the license application for yourfuture reference.

Deviations from the suggested wording of responses as shown in this VAREG or submission of
alternative procedures will require a more detailed review.

Note: Personal employee information (i.e., home address; home telephone number, Social Security Number, date of

birth, and radiation dose information) should not be submitted unless specifically requested by VDH.
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WHERE TO FILE

Applicants wishing to possess or use radioactive material in the Commonwealth of Virginia are subject to

the requirements of 12 VAC 5-481 'Virginia Radiation Protection Regulations' and must file a license

application with:

Virginia Department of Health

Radioactive Materials Program

109 Governor Street, Room 730

Richmond, VA 23219
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LICENSE FEES

The appropriate fee must accompany each application or license amendment request. Refer to 12 VAC 5-

490 to determine the amount of the fee. VDH will not issue the new license prior to fee receipt. Once

technical review has begun, no fees will be refunded. Application fees will be charged regardless of

VDH's disposition of an application or the withdrawal of an application.

Licensees are also subject to annual fees; refer to 12 VAC 5-490.

Direct all questions about VDH's fees or completion of Item 11 of VDH Form 'Application for

Radioactive Material License Authorizing the Use of Sealed Sources in Fixed Gauge Devices' (Appendix

A) to: Virginia Department of Health, Radioactive Materials Program, 109 Governor Street, Room

730, Richmond, Virginia 23219 or (804) 864-8150.
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CONTENTS OF AN APPLICATION

Item 1: License Action Type

On the application check the appropriate box and list the license number for renewal and amendments.

Response from Applicant:

Item 1. Type Of Application (Check one box)

E] New License F1 Renewal License Number: E] Amendment License Number:

Item 2: Name and Mailing Address of Applicant

List the legal name of the applicant's corporation or other legal entity with direct control over use of the
radioactive material. A division or department within a legal entity may not be a licensee. An individual
may be designated, as the applicant only if the individual is acting in a private capacity and the use of the
radioactive material is not connected with employment in a corporation or other legal entity. Provide the
mailing address where correspondence should be sent.

Response from Applicant:

Item 2 Name and Mailing Address of Applicant

Applicant's Telephone Number (Include area code) I
Note: The agency must be notified in the event of change of ownership or control and bankruptcy proceedings; see
below for more details.

Timely Notification of Change of Ownership or Control:

Rule: 12 VAC 5-481-490 B

Criteria: Licensees must provide full information and obtain the agency's written consent prior to
transferring ownership or control of the license (commonly referred to as "transferring the license").

Discussion: Changes in ownership may be the result of mergers, buyouts, or majority stock transfers.
Although it is not the agency's intent to interfere with the business decisions of licensee's, it is necessary
for licensees to obtain the agency's prior written consent. This is to ensure the following:

0 Radioactive materials are possessed, used, or controlled only by persons who have valid VDH
licenses;
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" Materials are properly handled and secured;
" Persons using these materials are competent and committed to implementing appropriate

radiological controls;
" A clear chain of custody is established to identify who is responsible for disposition of records and

licensed material; and
* Public health and safety are not compromised by the use of such materials.

Response from Applicant:

None from an applicant for a new license

Note: Appendix C identifies the information to be provided about changes of ownership or control.

Notification of Bankruptcy Proceedings.

Rule: 12 VAC 5-481-490 E & F

Criteria: Immediately following filing of voluntary or involuntary petition for bankruptcy for or against a
licensee, the licensee must notify VDH, in writing, identifying the bankruptcy court in which the petition
was filed and the date of filing.

Discussion: Even though a licensee may have filed for bankruptcy, the licensee remains responsible for
compliance with all regulatory requirements. VDH needs to know when licensees are in bankruptcy
proceedings in order to determine whether all licensed material is accounted for and adequately controlled
and whether there are any public health and safety concerns (e.g., contaminated facility). VDH shares the
results of its determinations with other entities involved (e.g., trustees) so that health and safety issues can
be resolved before bankruptcy actions are completed.

Response from Applicant:

None at time of application for a new license I

Item 3: Person to Be Contacted Regarding Application

Criteria: Identify the individual who can answer questions about the application and include his or her
telephone number. This is typically the proposed radiation safety officer, unless the applicant has named a
different person as the contact. The agency will contact this individual if there are questions about the
application.

Discussion: Notify the agency if the contact person or his or her telephone number changes so that
agency can contact the applicant or licensee in the future with questions, concerns, or information. This
notice is for "information only" and does not require a license amendment or a fee.
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Applicants should note that deviations from the suggested responses and submission of alternative
procedures may require custom review.

Response from Applicant:[ Item 3 Person to Contact Regarding Application [Name]

Contact Person - Telephone Number (Include area code)

Item 4: Address(es) Where Radioactive Material Will Be Used or Possessed

Rule: 12 VAC 5-481-490 C

Criteria: Most applicants need to provide two types of information in response to Item 4:

* Description of storage, use, and dispatch locations
" Specification of whether they intend to use the fixed gauge at temporary job sites.

Specify the street address, city and state or other descriptive address (such as on Highway 10, 5 miles east
of the intersection of Highway 10 and State Route 234, Anytown, VA, Zip) for each permanent facility
used as a location, of storage or use, and each facility from which the applicant will dispatch gauge users
to job sites for more than one customer. The descriptive address should be sufficient to allow an VDH
inspector to find the use/storage location. A Post Office Box address is not acceptable.

Obtaining a VDH license does not relieve a licensee from complying with other applicable Federal,- •K State, or local regulations (e.g., local zoning requirements for storage locations). I

To conduct operations at temporary jobsites (i.e., locations where work is conducted for limited periods of
time and from which gauge users are NOT dispatched to jobsites for other customers), specify "temporary
job sites anywhere in Virginia where VDH maintains jurisdiction."

A VDH license amendment is required before locating a gauge at an address not already listed on the
license, whether that gauge is an additional unit or a relocation of an existing unit.

For information on conducting operations at temporary job sites (i.e., locations where work is conducted
for limited periods of time), refer to the section in this report called "Fixed Gauges Used at Temporary
Job Sites." That section offers examples of operations where fixed gauges might be used at temporary job
sites and gives information that should be provided to the agency to support a request for these operations.

Note: As discussed later in the section "Financial Assurance and Record Keeping for Decommissioning," licensees
do need to maintain permanent records on where licensed material was used or stored while the license was in
force. This is important for making future determinations about the release of these locations for unrestricted use
(e.g., before the license is terminated). For fixed gauge licensees, acceptable records are sketches or written
descriptions of specific locations where each gauge was used or stored and any information relevant to damaged
devices or leaking radiation sources.
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Response from the applicant:

LOCATION OF RADIOACTIVE MATERIAL
Item 4. Address(es) Where Radioactive Material Will Be Used Or Possessed (Do not use Post Office Box)

Address Telephone Number (Include Area Code)

Address Telephone Number (Include Area Code)

Address Telephone Number (Include Area Code)

Item 5: Radiation Safety Officer (RSO)

Rule: 12 VAC 5-481-450 A

Criteria: Radiation Safety Officers (RSOs) must have adequate training and experience. Successful
completion of training of one of the following is evidence of adequate training and experience.

" Fixed gauge manufacturer's or distributor's course for users or for RSO's
* Equivalent course that meets Appendix G criteria

Additional training is required for RSOs of programs that perform non-routine operations. This includes
repairs involving or potentially affecting components related to the radiological safety of the gauge (e.g.,
the source, source holder, source drive mechanism, shutter, shutter control, or shielding) and any other
activities during which personnel could receive radiation doses exceeding VDH limits (e.g., installation,
initial radiation survey, gauge relocation, and removal of the gauge from service). See "Radiation Safety
Program - Maintenance" in this report and Appendix N, "Non Routine Operations."

21



Discussion: The person responsible for the radiation protection program is called the Radiation Safety
Officer (RSO). The RSO needs independent authority to stop operations that he or she considers unsafe.
He or she must have sufficient time and commitment from management to fulfill certain duties and
responsibilities to ensure that radioactive materials are used in a safe manner. RSO duties are described in
Appendix F. The agency requires the name of the RSO on the license to ensure that licensee
management has identified a responsible, qualified person and that the named individual knows of his or
her designation as RSO.

Response from Applicant:

RADIATION SAFETY OFFICER

Item 5. Radiation Safety Officer (RSO) (Check one box and attach evidence of training and experience)

Name: Telephone Number (Include area code):

E Before obtaining radioactive material, the proposed RSO will have successfully completed one of the training courses described in Criteria in the
section titled "Radiation Safety Officer' in VAREG 'Guidance For Fixed Gauge Devices'. Before being named as the RSO, future RSOs will have
successfully completed one of the training courses described in Criteria in the section titled 'Radiation Safety Officer" in VAREG "Guidance For
Fixed Gauge Devices'.

Or

F] Alternative information demonstrating that the proposed RSO is qualified by training and experience is attached. Before being named as the RSO,
future RSOs will have successfully completed one of the training courses described in Criteria in the section titled 'Radiation Safety Officer' in
VAREG "Guidance For Fixed Gauge Devices'.

Note:
It is important to notify the agency as soon as possible, of changes in the designation of the RSO;
Alternative responses will be evaluated using the criteria listed above.

Item 6: Authorized Users - Training for Individuals Working In or Frequenting
Restricted Areas

Rule: 12 VAC 5-481-450 A 1

Criteria: Authorized users (AUs) must have adequate training and experience. Successful completion of
one of the following is evidence of adequate training and experience:

0

0

Fixed gauge manufacturer's or distributors course for users
Equivalent course that meets Appendix G criteria

Applicants requesting to perform non-routine operations such as installation, initial radiation survey,
repair, and maintenance of components related to the radiological safety of the gauge, gauge relocation,
replacement and disposal of sealed sources, alignment, or removal of a gauge from service, must provide
additional training. See the section in this report entitled "Radiation Safety Program - Maintenance" and
Appendix N "Information Needed to Support Applicant's Request to Perform Non-Routine Operations".
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Discussion: An AU is a person whose training and experience meet the agency's criteria, who is named
either explicitly or implicitly on the license, and who uses or directly supervises the use of licensed
material. AUs must ensure the proper use, security,,and routine maintenance of fixed gauges containing
licensed material. AUs must attend the training and instruction given at the time of installation or receive
equivalent training and instruction.

An AU is considered to be supervising the use of licensed material when he or she directs personnel in
operations involving the material. Although the AU may delegate specific tasks to supervised users (e.g.,
maintaining records), he or she is still responsible for safe use of licensed material.

Response from Applicant:

AUTHORIZED USERS
Item 6. Training For Individuals Working In Or Frequenting Restricted Areas (Check one box)

E] Before using radioactive material, authorized users will have successfully completed one of the training courses described in Criteria in the section
titled " Training for Individuals Working In or Frequenting Restricted Areas" in VAREG " Guidance For Fixed Gauge Devices."

NOTE: If using in-house training program, submit copies of course content, sample course examination, and course instructor
qualifications.

Or

E] Documentation of the training and experience for the proposed gauge user(s) is/are attached.

Note: Records of training should be maintained. Alternative responses will be evaluated against the criteria listed
above.

Radioactive Materials

Item 7: Radioactive Material and Item 8. Chemical and Physical Form

Part 1: Sealed Sources and Devices

Rule: 12 VAC 5-481-440 F

Criteria: Applicants must provide the manufacturer's or distributor's name and model number for each
requested sealed source and device. Licensees will be authorized to possess and use only those sealed
sources and devices specifically approved or registered by the agency, the NRC or an Agreement State.

Discussion: NRC or an Agreement State performs a safety evaluation of fixed gauges before authorizing
a manufacturer or distributor to distribute the gauges to specific licensees. The safety evaluation is
documented in a Sealed Source and Device (SSD) Registration Certificate. Before the SSD registration
process was formalized, some older gauges may not have been evaluated in a separate document, but were
specifically approved on a license. Licensees can continue to use these gauges that are specifically listed
on their licenses.
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Consult with the proposed manufacturer or distributor to ensure that sources and devices conform to the
sealed source and device designations registered with NRC or an Agreement State. Licensees may not
make any changes to the sealed source, device, or source/device combination that would alter the
description, or specifications from those indicated in the respective registration certificates, without
obtaining the agency's prior permission in a license amendment. Such changes may necessitate a custom
registration review, increasing the time needed to process a licensing action.

SSD Registration Certificates contain sections on "Conditions of Normal Use" and "Limitation and Other
Considerations of Use." These sections may include limitations derived from conditions imposed by the
manufacturer or distributor, by particular conditions of use that would reduce radiation safety of the
device, or by circumstances unique to the sealed source or device. For example, working life of the device
or appropriate temperature and other environmental conditions are specified. Except as specifically
approved by VDH, licensees are required to use gauges according to their respective SSD Registration
Certificates. Applicants should obtain a copy of the certificate and review it with the manufacturer,
distributor or with the agency, to ensure that they understand and comply with the requirements of the
SSD.

Response from Applicant:

Item 7. Radioactive Material (Attach additional pages if necessary)
Element And Mass Number El Cobalt-60 E] Krypton-85 El Americium-241

El Cesium-137 [3 Strontium-90 El Ra-226

El Other Isotope (Please specify)

Item 8. Chemical And Physical Form
List name of Sealed Source Manufacturer or Distributor and List Name of Device Manufacturer or Distributor and Model Number
Model Number

Maximum Quantity (Not to exceed either the maximum activity per Sealed Source And Device Registration Sheet Number
source or device as specified in the Sealed Source and Device
Registration Certificate)

Intended use

Note: SSD registration certificates include reviews by the NRC and Agreement States. Contact the agency for
assistance with locating specific SSD registration certificates.
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Part 2: Financial Assurance and Recordkeeping for Decommissioning

Rule: 12 VAC 5-481-450 C; 12 VAC 5-481-490; and 12 VAC 5-481-560

Criteria: Fixed gauge licensees authorized to possess sealed sources containing radioactive material in
excess of the limits specified in 12 VAC 5-481-450 C 1 must provide evidence of financial assurance for
decommissioning.

Even if no financial assurance is required, licensees are required to maintain, in an identified location,
decommissioning records related to structures, equipment, locations where gauges are used or stored, and
leaking sources. Pursuant to 12 VAC 5-481-450 C 10, licensees must transfer these records important to
decommissioning to either of the following:

" The new licensee before licensed activities are transferred or assigned according to 12 VAC 5-
481-490 B.

" The agency before the license is terminated.

Discussion: The requirements for financial assurance are specific to the types and quantities of
radioactive material authorized on a license. Most fixed gauge applicants and licensees do not need to take
any action to comply with the financial assurance requirements because their total inventory of licensed
material does not exceed the thresholds in 12 VAC 5-481-450 C 1. The thresholds for typical
radionuclides used for fixed gauge sealed sources are shown in Table 2.

Table 2 Examples of Minimum Inventory Quantities Requiring Financial Assurance

Radionuclide (Sealed Sources) Activity in Gigabecquerels Activity in Curies
Co-60 3.7 x 10' 10,000
Kr-85 3.7 x 10' 1,000,000
Sr-90 3.7x 104  1,000

Cs-137 3.7 x 106 100,000
Am-241 3.7 x 10' 100
Ra-226 3.7 x 10- 100
Cf-252 3.7 x 103  100

A licensee would need to possess hundreds of gauges before the financial assurance requirements would
apply. Since the standard gauge license does not specify the maximum number of gauges that a licensee
may possess (allowing flexibility in obtaining additional gauges specifically authorized by the license as
needed without amending its license), it contains a condition requiring the licensee to limit its possession
of fixed gauges to quantities .not requiring financial assurance. Applicants and licensees desiring to
possess gauges exceeding the threshold amounts must submit evidence of financial assurance.

Applicants requesting more than one radionuclide may determine whether financial assurance for
decommissioning is required by calculating, for each radionuclide possessed, the ratio between the
activity possessed, in curies, and the radionuclide's threshold activity requiring financial assurance, in
curies. If the sum of such ratios for all of the radionuclides possessed exceeds I (i.e., "unity"), then
applicants must submit evidence of financial assurance for decommissioning.
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The same regulation also requires that licensees maintain records important to decommissioning in an
identified location. All fixed gauge licensees need to maintain records of structures and equipment where
each gauge was used or stored. As-built drawings with modifications of structures and equipment shown
as appropriate fulfill this requirement. If drawings are not available, licensees shall substitute appropriate
records (e.g., a sketch of the room or building or a narrative description of the area) concerning the
specific areas and locations. If no records exist regarding structures and equipment where gauges were
used or stored, licensees shall make all reasonable efforts to create such records based upon historical
information (e.g. employee recollections). In addition, if fixed gauge licensees have experienced unusual
occurrences (e.g., leaking sources, other incidents that involve spread of contamination), they also need to
maintain records about contamination that remains after cleanup or that may have spread to inaccessible
areas.

For fixed gauge licensees whose sources have never leaked, acceptable records important to
decommissioning are sketches or written descriptions of the specific locations where each gauge was used
or stored.

Response from Applicant:

IFINANCIAL ASSURANCE AND RECORDKEEPING FOR DECOMMISSIONING

No response is needed from most applicants. If financial assurance is required submit evidence.I

SLicensees must transfer records important to decommissioning either to the new licensee before
licensed activities are transferred or assigned in accordance with 12 VAC 5-481-450 C or to the
,agency before the license is terminated.

Reference: NRC Regulatory Guide 3.66 "Standard Format and Content of Financial Assurance Mechanisms
Required for Decommissioning Under 10 CFR Parts 30, 40, 70 and 72," is available from the agency upon request.

Part 3: Purpose(s) for Which Licensed Material Will Be Used

Rule: 12 VAC 5-481-450 A

Criteria: Proposed activity is authorized by 12 VAC 5-481 "Virginia Radiation Protection
Regulations". Gauges should be used only for the purposes for which they were designed, according to
the manufacturer's or distributor's recommendations and instructions, as specified in an approved SSD
Registration Certificate, and as authorized on a VDH license.

Discussion: Uses other than those listed in the SSD Registration Certificate require review and approval
by the agency, the NRC or an Agreement State. Requests to use fixed gauges for purposes not listed in the
SSD Registration Certificate will be reviewed on a case-by-case basis. Applicants need to submit
sufficient information to demonstrate that the proposed use will not compromise the integrity of the
source or source shielding,, or other radiation safety-critical components of the device. The agency will
evaluate the radiation safety program for each type and use of gauge requested.
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SAn VDH license does not relieve a licensee from complying with other applicable Federal, State,
:or local reguations.

Note:
" Allowed uses of fixed gauges normally include process control methods such as measuring the thickness of

paper, the density of coal, the level of material in vessels and tanks, etc.
* Unusual uses will be evaluated on a case-by-case basis and the authorized use condition will reflect

approved uses.
* If the applicant wishes to be authorized for fixed gauge use at temporary jobsites (see Item 10.12) indicate

in purpose of use.

Item 9: Facilities and Equipment

Rule: 12 VAC 5-481-450 A; 12 VAC 5-481-840

Criteria: Facilities and equipment must be adequate to protect health and to minimize danger to life or
property. This may be demonstrated by the following:

* The location of the gauge is compatible with the "Conditions of Normal Use" and "Limitations
and/or Other Considerations of Use" on the SSD Registration Certificate

* The fixed gauge is secured to prevent unauthorized removal or access (e.g., located in a locked
room, permanently mounted, or chained and locked to a storage rack).

Discussion: Fixed gauges incorporate many engineering features to protect the user from unnecessary
radiation exposure in a wide variety of environments. Fixed gauges may be located in harsh environments
involving variables such as pressure, vibration, mounting height/method, temperature, humidity, air
quality, corrosive atmospheres, corrosive chemicals including process materials and cleaning agents,
possible impact or puncture conditions, and fire, explosion, and flooding potentials. Applicants need to
consult the sections on the SSD Registration Certificate entitled, "Conditions of Normal Use" and
"Limitations and/or Other Considerations of Use" to determine the appropriate gauge for a location. In
those instances when a proposed location is not consistent with the SSD Registration Certificate, the
applicant may ask the source or device manufacturer or distributor to request an amendment to modify the
SSD Registration Certificate to include the new conditions. If the manufacturer or distributor does not
request an amendment, the applicant must provide the agency with specific information demonstrating
that the proposed new conditions will not impact the safety or integrity of the source or device.

12 VAC 5-481-450 A 2 states that an application will be approved if, among other things, the applicant's
proposed equipment, facilities, and procedures are adequate to minimize danger to the public's health and
safety. 12 VAC 5-481-840 states that (1) sources of radiation shall be secured against unauthorized
removal from the place of storage and (2) sources of radiation in an unrestricted area and not in storage
shall be tended under the constant surveillance and immediate control of the licensee or registrant.

You should keep in mind that the device needs to be in storage or physically watched by authorized users
at all times. It is not acceptable for a device to be chained to a post or left lying unattended at the place of
use during lunch or breaks, because the device would then be accessible to unauthorized persons.
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Response from Applicant:

Item 9. Facilities And Equipment (Check boxes and attach diagram)

Z Diagrams of radioactive material area(s) of use are attached.
AND

[ The fixed gauge is secured to prevent unauthorized removal or access and these security features will not impact the safety or integrity
of the source or device.

I

Note:
* Any deviations from an SSD Registration Certificate will require specific agency approval.
" Alternative responses will be evaluated using the criteria listed above.

References: Information Notices are available in the "Reference Library" on NRC's Home Page at
http://www.nrc.gov./ SSD registration certificates include reviews by the NRC and Agreement States. Contact
the agency for assistance with locating specific SSD registration certificates.

Item 10: Radiation Safety Program

Item 10.1: Audit Program

Rule: 12 VAC 5-481-630, 12 VAC 5-481-990

Criteria: Licensees must review the content and implementation of their radiation protection programs at
intervals not to exceed 12 months to ensure the following:

* Compliance with VDH and DOT regulations (as applicable), and the terms and conditions of the
license;

" Occupational doses and doses to members of the public are ALARA (12 VAC 5-481-630); and
" Records of audits and other reviews of program content are maintained for 3 years.

Discussion: Appendix H contains a suggested audit program that is specific to the use of fixed gauges
and is acceptable to the agency. All areas indicated in Appendix H may not be applicable to every
licensee and all items may not need to be addressed during each audit. For example, licensees do not need
to address areas, which do 'not apply to their activities, and activities, which have not occurred since the
last audit need not be reviewed at the next audit. Currently the agency's emphasis in inspections is to
perform actual observations of work in progress. As a part of their audit programs, applicants should
consider performing unannounced audits of fixed gauge users to determine if, for example, operating and
emergency procedures are available and are being followed, etc.

It is essential that once identified, problems be corrected comprehensively and in a timely manner; NRC
Information Notice (IN) 96-28, "Suggested Guidance Relating to Development and Implementation of
Corrective Action," provides guidance on this subject. The agency will review the licensee's audit results
and determine if corrective actions are thorough, timely, and sufficient to prevent recurrence. If violations
are identified by the licensee and these steps are taken, the agency will normally exercise discretion and
may elect not to cite a violation. The agency's goal is to encourage prompt identification and prompt,
comprehensive correction of violations and deficiencies.
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Licensees must maintain records of audits and other reviews of program content and ,implementation for 3
years from the date of the record. The agency has found audit records that contain the following
information to be acceptable: date of audit, name of person(s) who conducted audit, persons contacted by
the auditor(s), areas audited, audit findings, corrective actions, and follow-up.

Response from Applicant:NITEM 10.1 AUDIT PROGRAM
The applicant is not required to, and should not, submit its audit program to the agency for review during the licensing
phase. This matter will be examined during an inspection.

References: Information Notices (i.e., IN 96-28) are available in the "Reference Library" on NRC's Home Page at
http://www.nrc.gov.

Item 10.2: Termination of Activities

Rule: 12 VAC 5-481-450; 12 VAC 5-481-500; 12 VAC 5-481-1160

Criteria: The licensee must do the following:

" Notify the agency, in writing, within 60 days of:
* the expiration of its license
* a decision to permanently cease licensed activities at the entire site (regardless of

contamination levels)
* a decision to permanently cease licensed activities in any separate building or outdoor area,

if they contain residual radioactivity making them unsuitable for release according to VDH
requirements.

* no principal activities having been conducted at the entire site under the license for a
period of 24 months

* no principal activities having been conducted for a period of 24 months in any separate
building or outdoor area, if they contain residual radioactivity making them unsuitable for
release according to VDH requirements.

* Submit decommissioning plan, if required by 12 VAC 5-481-450 & 500 F.
" Conduct decommissioning, as required by 12 VAC 5-481-500 D.
* Submit, to the agency a completed VDH Form,. "Certificate for Disposition of Material" (or

equivalent information) and a demonstration that the premises are suitable for release for
unrestricted use (e.g., results of final survey).

" Before a license is terminated, send the records important to decommissioning to the agency. If
licensed activities are transferred or assigned in accordance with 12 VAC 5-481-490 B, transfer
records important to decommissioning to the new licensee.

Discussion: As noted in several instances discussed in "Criteria," before a licensee can decide whether it
must notify the agency, the licensee must determine whether residual radioactivity is present and if so,
whether the levels make the building or outdoor area unsuitable for release according to VDH
requirements. A licensee's determination that a facility is not contaminated is subject to verification by an
agency inspection.
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For guidance on the disposition of radioactive material, see the section on "Waste Management -Gauge
Disposal or Transfer." For guidance on decommissioning records, see the section on "Radioactive
Materials - Financial Assurance and Record Keeping for Decommissioning."

I Item 10.2 Termination Of Activities

No response is required from the applicant during the application process. Refer to section titled "Termination of N
Activities" in VAREG "Guidance for Fixed Gauge Devices" for further information.

Item 10.3: Survey Instruments and Instrument Calibration

Rule: 12 VAC 5-481-450, 12 VAC 5-481-450 A; 12 VAC 5-481-450 B; 12 VAC 5-481-750

Criteria: Licensees must possess, or have access to, radiation monitoring instruments which are
necessary to protect health and minimize danger to life or property. Instruments used for quantitative
radiation measurements must be calibrated periodically for the radiation measured.

Discussion: Usually it is not necessary for fixed gauge licensees to possess a survey meter. However,
surveys according to 12 VAC 5-481-750 will be required if an applicant plans to conduct non-routine
operations. This includes installation, initial radiation surveys, relocation, removal from service,
dismantling, alignment, replacement, disposal of the sealed source, and non-routine maintenance and
repair of components related to the radiological safety of the gauge. Because some of these operations
may increase the risk of radiation exposure, individuals performing these operations should be carefully
monitored with a survey meter. Such survey meters should be properly calibrated. Proper calibration is
particularly important for initial surveys since the results can be used as a basis for public dose estimates.
For those licensees requesting authorization to calibrate their own survey instruments, Appendix I
contains calibration procedures acceptable to the agency. Licensees who perform surveys pursuant 12
VAC 5-481-750 must possess a survey meter that:

" Measures at least 0.3 through 200 mR per hour (50 microcoulombs per kilogram)
* Is capable of measuring the radiation being emitted from the gauge's sealed source
" Is checked for functionality with a source of radiation at the beginning of each day of use (e.g.,

with the gauge or a check source)
* Is calibrated:

* At intervals not to exceed 12 months
* Using a source of radiation similar to those found in the gauges
* To ensure that exposure rates indicated by the meter do not vary from the actual exposure

rates by more than ± 20% on each scale
* After any servicing or repair (other than a simple battery exchange)
* By the instrument manufacturer or person specifically authorized by VDH, the NRC or an

Agreement State.
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Since many fixed gauge licensees are not required to possess a survey meter, applicants should preplan
how they will obtain assistance in performing a radiation survey in the event of an emergency (e.g., obtain
a survey instrument from hospitals, universities, other VDH, NRC or Agreement State licensees, or local
emergency response organization). It is important to determine as soon as possible after an incident, by
the use of a radiation survey meter, whether the shielding and source are intact.

For those licensees using gauges containing only beta, neutron or alpha-emitting radionuclides,
specialized survey instruments may be required.

Response from Applicant:

ITEM 10.3 SURVEY INSTRUMENTS AND INSTRUMENT CALIBRATION(Check one box)

FD We will have access to and use, a radiation survey meter that meets the Criteria in the section entitled
Radiation Safety Program - Survey Instruments" in VAREG "Guidance for Fixed Gauge Devices."

OR

D] We will possess a radiation survey meter that meets the Criteria in the section entitled " Radiation Safety
Program - Survey Instruments" in VAREG "Guidance for Fixed Gauge Devices."

AND ONE OF THE FOLLWING

[] Each survey meter will be calibrated by an organization licensed by VDH, the NRC or an Agreement
State to perform survey meter calibrations.

OR
D1 We will implement the model survey meter calibration program published in Appendix I in VAREG

"Guidance for Fixed Gauge Devices."
OR

F- We will submit alternative calibration procedures for agency review. (Procedures are attached)

Surveys according to 12 VAC 5-481-750 will be performed by a person specifically authorized by VDH, the NRC or an
Agreement State to perform these surveys.

Note:
* Alternative responses will be reviewed against the criteria listed above.
0 The VDH license will state that the instrument manufacturer will perform survey meter calibrations or a

person specifically authorized by VDH, the NRC or an Agreement State, unless the applicant specifically
requests this authorization. Applicants seeking authorization to perform survey meter calibrations must
submit additional information for review. See Appendix I for more information.

* Regardless of whether an applicant is authorized to calibrate survey meters or contracts an authorized firm
to perform calibrations, the licensee must retain calibration records for at least 3 years.

Item 10.4: Material Receipt and Accountability

Rule: 12 VAC 5-481-100; 12 VAC 5-481-450; 12 VAC 5-481-480 B, 12 VAC 5-481-490 B; 12 VAC 5-
481-570; 12 VAC 5-481-840, 12 VAC 5-481-3100.

Criteria: Licensees must do the following:
Maintain records of receipt, transfer, and disposal of fixed gauges and

* Conduct physical inventories at intervals not to exceed 6 months, or some other interval justified
by the applicant and approved by the agency, to account for all sealed sources.
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Discussion: Radioactive materials must be tracked from "cradle to grave" in order to ensure gauge
accountability, identify when gauges could be lost, stolen, or misplaced, and ensure that possession limits
listed on the license are not exceeded and the licensee complies with financial assurance requirements in
12 VAC 5-481-450 C. Licensees must maintain records of receipt, transfer, and disposal and conduct
semiannual physical inventories. Significant problems can arise from failure to ensure the accountability
of gauges. See Information Notice 88-02, "Lost or Stolen Gauges," dated February 2, 1988.

'Cradle to Grave' accountability refers to maintaining the radioactive material from the moment it
becomes a part of your organization through performing the physical inventories (ensuring the material's
location, etc) until it leaves your organization (through transfer, return to manufacturer/distributor, or
disposal to properly licensed facility).

Receipt, transfer, and disposal records must be maintained for the times specified in Table 3. Typically,
these records contain the following types of information:

" Radionuclide and activity (in units of becquerels or curies) of radioactive material in each sealed
source

" Manufacturer's or distributor's name, model number, and serial number (if appropriate) of each
device containing radioactive material

" Location of each sealed source and device
" For materials transferred or disposed of, the date of the transfer or disposal, name and license

number of the recipient, description of the affected radioactive material (e.g., radionuclide,
activity, manufacturer's or distributor's name and model number, serial number).

Table 3 Record Maintenance

Type of Record How Long Record Must be Maintained

Receipt For as long as the material is possessed until 3 years after transfer or disposal

Transfer For 3 years after transfer

Disposal Until VDH terminates the license

Important to Until the site is released for unrestricted use
Decommissioning*

* See the section entitled "Financial Assurance and Recordkeeping for Decommissioning."
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Response from Applicant:

Item 10.4 Material Receipt and Accountability (Check one box)

D] Physical inventories will be conducted at intervals not to exceed 6 months, to account for all sealed
sources and devices received and possessed under the license.

OR

E] We will submit a description of the frequency. and procedures for ensuring that no gauge has been
lost, stolen or misplaced. (Procedures attached)

References: Information Notices (i.e. IN 88-02) are available in the "Reference Library" on NRC's Home Page at
http://www.nrc.gov

Item 10.5: Occupational Dosimetry

Rule: 12 VAC 5-481-640, 12 VAC 5-481-700, 12 VAC 5-481-710, 12 VAC 5-481-750, 12 VAC 5-481-
760

Criteria: Applicants must do either of the following:

* Maintain, for inspection by the agency, documentation demonstrating that unmonitored individuals
are not likely to receive, in one year, a radiation dose in excess of 10 percent of the allowable
limits (5 Rem TEDE) pursuant to 12 VAC 5-481-640.

OR
" Provide dosimetry processed and evaluated by a National Voluntary Laboratory Accreditation

Program (NVLAP) approved processor that is exchanged at a frequency recommended by the
processor.

Discussion: Under conditions of routine use, the typical fixed gauge user does not require a personnel
monitoring device (dosimetry). A gauge user also does not require dosimetry when proper emergency
procedures are used. Appendix J provides guidance on performing a prospective evaluation
demonstrating that fixed gauge users are not likely to exceed 10% of the limits as shown in Table 4 and
thus, are not required to have personnel dosimetry.

Individuals who perform non-routine operations such as installation, initial radiation survey, repair, and
maintenance of components related to the radiological safety of the gauge, gauge relocation, replacement,
and disposal of sealed sources, alignment, or removal of a gauge from service are more likely to exceed
10% of the limits as shown in Table 4. Applicants may be required to provide dosimetry (whole body and
perhaps extremity monitors) to individuals performing such services or must perform a prospective
evaluation demonstrating that unmonitored individuals performing such non-routine operations are not
likely to receive, in one year, a radiation dose in excess of 10% of the allowable limits as shown in Table
4.
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Dose Limits for Occupationally Exposed Adults (12 VAC 5-481-640)

Whole Body - Total Effective Dose Equivalent (TEDE) 5 REM (0.05 Sv)
Eyes 0.15 REM (15 Sv)
Skin 50 REM (0.5 Sv)
Elbows to Hands (Upper extremities) 50 REM (0.5 Sv)
Knees to Feet (Lower extremities) 50 REM (0.5 Sv)

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

Table 4. Dose Limits for Occupationally Exposed Adults

When personnel monitoring is needed, most licensees use either film badges, thermoluminescent
dosimeters (TLDs) or Optically Stimulated Luminescence (OSLs) that are supplied by a NVLAP-
approved processor. The exchange frequency for film badges is usually monthly.due to technical concerns
about film fading. The exchange frequency for TLDs is usually quarterly. Applicants should verify that
the processor is NVLAP-approved. Consult the NVLAP-approved processor for its recommendations for
exchange frequency and proper use.

Response from Applicant:

Item 10.5 Occupational Dose (Check one box)

D] We will maintain, for inspection by the agency, documentation demonstrating that unmonitored
individuals are not likely to receive, in one year, a radiation dose in excess of 10 percent of the
allowable limits in 12 VAC 5-481-640.

OR

[] We will provide dosimetry processed and evaluated by a NVLAP-approved processor that is
exchanged at a frequency recommended by the processor.

Note:
Alternative responses will be evaluated using the criteria listed above.
Some licensees choose to provide personnel dosimetry to their workers for reasons other than compliance
with VDH requirements (e.g., to respond to worker requests).

References: National Institute of Standards and Technology (NIST) Publication 810, "National Voluntary
Laboratory Accreditation Program Directory," is published annually and is available electronically at
http://ts.nist.gov/nvlap. NIST Publication 810 can be purchased from GPO, whose URL is http://www.gpo.gov.
ANSI N322 may be ordered electronically at http://www.ansi.org or by writing to ANSI, 1430 Broadway, New
York, NY 10018.

Item 10.6 Public Dose

Rule: 12 VAC 5-481-720; 12 VAC 5-481-730; 12 VAC 5-481-840, 12 VAC 5-481-3070.

Criteria: Licensees must do the following:
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Ensure that fixed gauges will be used, transported, and stored in such a way that members of the public
will not receive more than I mSv [100 mrem] in one year, and the dose in any unrestricted area will not
exceed 0.02 mSv [2 mrem] in any one hour, from licensed operations.

* Prevent unauthorized access, removal, or use of fixed gauges.

Discussion: Public dose is defined in 12 VAC 5-481-10 as "the dose received by a member of the public
from exposure to sources of radiation released by a licensee or registrant or to any other source of
radiation under the control of licensee or registrant." Public dose excludes doses received from
background radiation and from medical procedures. Whether the dose to an individual is an occupational
dose or a public dose depends on the individuals assigned duties. It does not depend on the area
(restricted, controlled, or unrestricted) the individual is in when the dose is received.

In the case of fixed gauges, members of the public include persons who live, work, or may be near
locations where fixed gauges are used or stored and employees whose assigned duties do not include the
use of licensed materials and who work in the vicinity where gauges are used or stored. Since a fixed
gauge presents a radiation field, the applicant must use methods to limit the public dose such that the
radiation level in an unrestricted area (e.g., a nearby walkway or area near the gauge that requires frequent
maintenance) does not exceed I mSv (100 mrem) in a year or 0.02 mSv (2 mrem) in any one hour.
Because fixed gauges are generally permanently mounted (e.g., chained and locked to a storage rack),
they may not need to be in a locked area to prevent loss, theft, or unauthorized removal.
Operating and emergency procedures regarding security and lock-out procedures specified in this
document should be sufficient to limit the exposure to the public during use or storage and after accidents.
IN 81-37, " Unnecessary Radiation Exposures to the Public and Workers During Events Involving
Thickness and Level Measuring Devices," dated December 15, 1981, provides information about two
events that resulted or may have resulted in unnecessary radiation exposure to members of the public and
to maintenance workers. IN 88-02, "Lost or Stolen Gauges," dated February 2, 1988, provides information
about several events where fixed gauges were lost or stolen.

Public dose is also affected by the location of the gauge. Use the concepts of time, distance, and shielding
when developing a method to limit public dose. Decreasing the time spent near a gauge, increasing the
distance from the gauge, and using shielding will reduce the radiation exposure. The most effective way to
limit public dose is to prevent members of the public from entering areas where gauges are used or stored.
This may be accomplished by administrative or engineering controls.

Administrative controls include training and warning signs. In cases where gauges are located in hostile
environments (e.g., high temperatures, caustic chemicals, etc.), warning signs may be difficult to maintain
so mandatory training programs may be necessary to caution employees.

Engineering controls reduce radiation levels in areas that are accessible to the public. Shielding the gauge
with a protective barrier (e.g., using brick, concrete, lead, or other solid walls) or placing the gauge within
an enclosure to prevent access to higher radiation levels are examples of engineering controls (Table 5).

When dose rates in an area are high enough that a member of the public could receive a dose in excess of
0.02 mSv (2 mrem) in any one hour or 1 mSv (100 mrem) in a year, licensees must take additional
measures to prevent public access to these higher dose rates, such as building enclosures around the
gauges.

Public dose can be estimated in areas near the gauge by using radiation levels determined during initial
surveys and applying the "inverse square" law to evaluate the effect of distance on radiation levels and
occupancy factors to account for the actual presence of members of the public. See Appendix K for an
example.
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If, after making a public dose estimate, the conditions used to make the evaluation change (e.g., changes
the location of gauges, changes the type or frequency of gauge use, adds gauges, changes the occupancy
of adjacent areas), then the licensee must perform a new evaluation to ensure that the public dose limits
are not exceeded and take corrective action, as needed.

Table 5. Methods to Limit Public Dose

Limiting Public Dose

Administrative Controls * Restrict access
* Post Warning signs
* Training

Engineering Controls * Pre-planned storage/shielding
* Security
* New/additional shielding construction

Radiation Safety Concepts 0 Time
0 Distance
• Shielding
0 Surveys

During agency inspections, licensees must be able to provide documentation demonstrating, by
measurement or calculation, that the TEDE to the individual likely to receive the highest dose from the
licensed operation does not exceed the annual limit for individual members of the public. See Appendix
K for examples of methods to demonstrate compliance.

Response from Applicant:

Item 10.6 Public Dose

No response is required, in this license application, however the licensee's evaluation of public dose will be
examined during an inspection.

References: IN 81-37, " Unnecessary Radiation Exposures to the Public and Workers During Events Involving
Thickness and Level Measuring Devices," dated December 15, 1981, and IN 88-02, "Lost or Stolen Gauges," dated
February 2, 1988 are located on the NRC's webpage at http://www.nrc.gov.

Item 10.7 Operating and Emergency Procedures

Rule: 12 VAC 5-481-450 A; 12 VAC 5-481-480 B; 12 VAC 5-481-630; 12 VAC 5-481-640; 12 VAC 5-
481-720; 12 VAC 5-481-840; 12 VAC 5-481-860; 12 VAC 5-481-880; 12 VAC 5-481-900; 12 VAC 5-
481-1090; 12 VAC 5-481-1100; 12VAC 5-481-1110.

Criteria: Each applicant must develop, implement, and maintain operating and emergency procedures
containing the following elements: I

1 Instructions for operating the gauge
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* Instructions for performing routine cleaning and maintenance (e.g., calibration and lubrication)
according to the manufacturer's or distributors recommendations and instructions

" Instructions for testing each gauge for the proper operation of the on-off mechanism (shutter) and
indicator, if any, at intervals not to exceed 6 months or as specified in the SSD certificate

* Instructions for lock-out procedures, if applicable, that are adequate to assure that no individual or
portion of an individual's body can enter the radiation beam

" Instructions to prevent unauthorized access, removal, or use of fixed gauges
" Steps to take to keep radiation exposures ALARA
" Steps to maintain accountability (i.e., inventory)
" Instructions to ensure that non-routine operations such as installation, initial radiation survey,

repair and maintenance of components related to the radiological safety of the gauge, gauge
relocation, replacement and disposal of sealed sources, alignment, or removal of a gauge from
service are performed by the manufacturer, distributor or person specifically authorized by VDH,
the NRC or another Agreement State

" Steps to ensure that radiation warning signs are visible and legible.
* Develop, implement, and maintain emergency procedures for gauge malfunction or damage

containing the following elements for each type of fixed gauge:
* Stop use of the gauge.
* Restrict access to the area.
* Contact responsible individuals. (Telephone numbers for the RSO, AUs, the gauge

manufacturer or distributor, fire department, and the agency should be posted or easily
accessible.)

* Do not attempt repair or authorize others to attempt repair of the gauge, except as
specifically authorized in a license issued by VDH, the NRC or an Agreement State.

* Require timely reporting to the agency pursuant to 12 VAC 5-481-1090, 12 VAC 5-481-
1100, or 12 VAC 5-481-1110.

* Take additional steps, dependent on the specific situations.
* Provide copies of operating and emergency procedures to all gauge users.
" Post copies of operating and emergency procedures at each location of use or if posting procedures

is not practicable, post a notice which briefly describes the procedures and states where they may
be examined.

Discussion: The agency will permit an applicant greater flexibility if one or more of the following safety
conditions are met. The applicant should clearly indicate which safety conditions are met for each fixed
gauge:

" The air gap between the radiation source and detector of the device is less than 45 cm (18 inches)
" The air gap of the device would not allow insertion of a 30 cm (12 inches) diameter sphere into the

radiation beam of the device without removal of a barrier
" The radiation dose rate in the radiation beam of the device at 45 cm (18 inches) from the radiation

source with the device shutters, if any, in the open position does not exceed 1 mSv/hour (0.1
rem/hour)

" Entry into vessels (e.g., bins, tanks, hoppers, or pipes) with a gauge installed is not necessary
under any foreseeable circumstances and is prohibited.
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Operating and emergency procedures should be developed, maintained, and implemented to ensure
that gauges are used only as they were designed to be used, control and accountability are maintained,
and radiation doses received by occupational workers and members of the public are ALARA. This
can be accomplished by adopting the procedures listed in Item 10.7,.'Operating and Emergency
Procedures' Criteria.

Improper operation could lead to the damage or malfunction of a gauge and elevated exposure rates in the
gauge's immediate vicinity. Emergency procedures should be developed to address a spectrum of
incidents (e.g., fire, explosion, mechanical damage, flood, or earthquake) that could produce the potential
for elevated exposure levels. A list of specific items that should be addressed in operating and emergency
procedures is contained in Appendix L.

The agency considers security of licensed material extremely important and lack of security is a
significant violation for which licensees may be fined. Although most fixed gauges are difficult to move,
the licensee must prevent unauthorized access, removal, or use of the gauge. Licensees are responsible for
ensuring that gauges are secure and accounted for at all times (e.g., during plant modifications, change in
ownership, staffing changes, or after termination of activities at a particular location).

]The agency must be notified when gauges are lost, stolen, or certain other conditions occur. The RSO
fmust be proactive in evaluating whether agency notification is required. Refer to Appendix P and the
fl regulations (12 VAC 5-481-1090, 12 VAC 5-481-1100, 12 VAC 5-481-1110) for a description of

Swwhen and.where notifications are required.

When the distance or air gap between the source and detector permits entry of all or a portion of a person's
body into the primary radiation beam, licensees must develop lock out procedures. Lock-out procedures
encompass locking the on-off or shutter mechanism into the off position or otherwise controlling the
radiation beam or using any other means of preventing an individual or a portion of an individual's body
from entering the radiation beam during maintenance, repairs, or work in, on, or around the process line
(e.g., bin, tank, hopper, pipe, or conveyor belt) where the device is mounted. The on-off or shutter control
mechanism should be tagged to indicate that the gauge is locked out. A warning sign should be posted at
each entryway to an area where it is possible to be exposed to the primary beam. In addition to providing
a warning, the sign should give safety instructions, e.g., "contact the RSO before entering this vessel."
Lock-out procedures should specify who is responsible for performing them.

Response from Applicant:

Item 10.7 Operating and Emergency Procedures (Check one box)

D We will implement and maintain the operating and emergency procedures in Appendix L of VAREG

"Guidance for Fixed Gauge Devices" and provide copies of these procedures to all gauge users.

OR

D] We will develop, implement and maintain operating and emergency procedures that will meet criteria in
the section entitled 'Operating and Emergency Procedures' in VAREG" Guidance for Fixed Gauge
Devices." (Attach Pr6cedures)

Note: 1)Alternative procedures will be evaluated using the criteria listed above. 2) If fixed gauges are used at
Temporary Job Sites, additional procedures for the use of the fixed gauges addressing such issues as security (see
Item 10.12) must be submitted.

11
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The Radioactive Materials Program maintains a 24-hour duty officer who is available to respond to any radiological
incident, or request additional resources if needed. Radiological Emergencies should be reported to the Virginia
Department of Emergency Services at (804) 674-2400 or in state toll free at 1-800-468-8829. Radiological incidents
not of an emergency nature may be reported to the Radiological Health Program during regular business hours.

References: IN 81-37, "Unnecessary Radiation Exposures to the Public and Workers During Events Involving
Thickness and Level Measuring Devices," dated December 15, 1981; IN 86-31, "Unauthorized Transfer and Loss of
Control of Industrial Nuclear Gauges," dated May 5, 1986; IN 88-02, "Lost or Stolen Gauges," dated February 2,
1988; IN 88-90 "Unauthorized Removal of Industrial Nuclear Gauges," dated November 22, 1988; and IN 94-15,
"Radiation Exposures during an Event Involving a Fixed Nuclear Gauge," dated March 2, 1994 are located on the
NRC's webpage at Http://www.nrc.gov.

Item 10.8 Leak Test

Rule: 12 VAC 5-481-180; 12 VAC 5-481-740; 12 VAC 5-481-1010; 12 VAC 5-481-1150

Criteria: The agency requires testing to determine whether there is any radioactive leakage from the
source in the fixed gauge. The agency finds testing to be acceptable if it is conducted by an organization
approved by VDH, the NRC or an Agreement State or according to procedures approved by the agency,
the NRC or an Agreement State. Records of the test results must be maintained.

Discussion: When issued, a license will require performance of leak tests at intervals approved by the
agency, the NRC or an Agreement State as specified in the Registration Certificate. A leak test sample is
collected according to the gauge manufacturers and the leak test kit supplier's instructions. The
measurement of the leak test sample is a quantitative analysis requiring that instrumentation used to
analyze the sample be capable of detecting 185 Bq (0.005 microcurie) of radioactivity.

Manufacturers, distributors, consultants, and other organizations may be authorized by VDH, the NRC or
an Agreement State to either perform the entire leak test sequence for other licensees or provide leak test
kits to licensees. In the latter case, the licensee is expected to take the leak test sample according to the
fixed gauge manufacturer's and the kit supplier's instructions and return it to the kit supplier for evaluation
and reporting results.
Leak test samples should be collected at the most accessible area where contamination would accumulate
if the sealed source were leaking. Licensees may also be authorized to conduct the entire leak test
sequence themselves. Appendix M contains information to support a request to perform leak testing and
sample analysis.
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Response from Applicant:

Item 10.8 Leak Test (Check one box)

ED Leak tests will be performed by an organization authorized by VDH, the NRC or an Agreement State to
provide leak testing services to other licensees; or by using a leak test kit supplied by an organization
licensed by VDH, the NRC or an Agreement State to provide leak test kits to other licensees according to
kit suppliers instructions.
License number of organization authorized to perform or analyze leak test (Specify whether VDH, NRC, or

other Agreement State)

Organization Name: License Number:

Note: An alternate organization may be used t perform or analyze leak tests, without amending the license,
provided the organization is specifically authorized by VDH, NRC, or an Agreement State.

OR

D] We will perform our own leak testing and sample analysis. We will follow the model procedures in

Appendix M of VAREG "Guidance for Fixed Gauge Devices."

OR

D1 We will submit alternative procedures. (Procedures are attached)

Note: Requests for authorization to perform leak testing and sample analysis will be reviewed and, if approved,
VDH staff will authorize via a license condition.

References: Draft Regulatory Guide FC 412-4, "Guide for the Preparation of Applications for the Use of
Radioactive Materials in Leak-Testing Services," dated June 1985 is available on the NRC's webpage at
http://www.nrc.gov

Item 10.9 Maintenance

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-630, 12 VAC 5-481-640

Criteria: Licensees must routinely clean and maintain gauges according to the manufacturer's or
distributor's written recommendations and instructions. Individuals performing routine maintenance must
have adequate training and experience. Radiation safety procedures for routine cleaning and maintenance
(e.g., removal of exterior residues from the gauge housing, external lubrication of shutter mechanism,
calibration, and electronic repairs) must consider ALARA and ensure that the gauge functions as designed
and source integrity is not compromised.

Non-routine maintenance or repair (beyond routine cleaning, lubrication, calibration, and electronic
repairs) means any maintenance or repair that involves or potentially affects components, including
electronics, related to the radiological safety of the gauge (e.g., the source, source holder, source
drive mechanism, shutter, shutter control or shielding) and any other activities during which.
personnel could receive radiation doses exceeding the agency limits. I
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Non-routine repair or maintenance must be performed by the fixed gauge manufacturer or distributor or a
person specifically authorized by VDH, the NRC or an Agreement State. Licensees need to perform
routine maintenance to ensure proper operation of the fixed gauge. For non-routine maintenance, most
licensees rely on the gauge manufacturer, distributor or other service companies. Information to support
requests for specific authorization to perform non-routine maintenance or repair is addressed in
Appendix N.

Discussion: The agency permits fixed gauge licensees to perform routine maintenance of the gauges
provided that they follow the gauge manufacturer's or distributor's written recommendations and
instructions. Generally, before any maintenance or repair work is done, licensees need to determine (and
assure themselves of the adequacy of) the following:

" The tasks to be performed
" The protocol or procedures to be followed
" The radiation safety procedures including possible need for compensatory measures (e.g., steps

taken to compensate for lack of or reduced shielding)
" ALARA considerations
" Training and experience of personnel performing the work
" The qualification of parts, components, other materials to be used in the gauge
" The tests (to be performed before the gauge is returned to routine use) to ensure that it functions as

designed.

Although manufacturers or distributors may use different terms, "routine maintenance" includes, but is not
limited to, cleaning, lubrication, calibration, and electronic repairs. Routine maintenance does not include
any activities that involve:

" Components, including electronics, related to the radiological safety of the gauge (e.g., the source,
source holder, source drive mechanism, shutter, shutter control or shielding)

* Installation, relocation, or alignment of the gauge
" Initial radiation surveys
• Replacement and disposal of sealed sources
* Removal of a gauge from service
" A potential for any portion of the body to come into contact with the primary radiation beam
* Any other activity during which personnel could receive radiation doses exceeding the VDH limits

Mounting a gauge is unpacking or uncrating the gauge, and fastening, hanging, or affixing the gauge into
position before using. Mounting does not include electrical connection, activation, or operation of the
gauge. Installing a gauge includes mounting, electrical connection, activation, and first use of the device.
Specific agency, NRC or Agreement State authorization is required to install a gauge. However, a licensee
may initially mount a gauge, without specific agency, NRC or Agreement State authorization, if the
gauge's SSD Certificate explicitly permits it and under the following guidelines:

" The gauge must be mounted according to written instructions provided by the manufacturer or
distributor

* The gauge must be mounted in a location compatible with the "Conditions of Normal Use" and
"Limitations and/or Other Considerations of Use" in the certificate of registration issued by the
NRC or an Agreement State

" The on-off mechanism (shutter) must be locked in the off position, if applicable, or the source
must be otherwise fully shielded
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The gauge must be received in good condition (package was not damaged)
The gauge must not require any modification to fit in the proposed location.

The source must remain fully shielded and the gauge may not be used until it is installed and made
operational by a person specifically licensed by VDH, the NRC or an Agreement State to perform such
operations.

A condition in the VDH license will state that operations such as installation, initial radiation survey,
repair, and maintenance of components related to the radiological safety of the gauge, gauge relocation,
replacement, and disposal of sealed sources, alignment, or removal of a gauge from service shall be
performed only by the manufacturer, distributor or other persons specifically licensed by VDH, the NRC
or an Agreement State to perform such services. Most licensees do not perform non-routine operations.
Rather, these licensees rely upon persons specifically licensed by VDH, the NRC or an Agreement State
who have the specialized equipment and technical expertise needed to perform these activities. Applicants
seeking authorization to perform non-routine operations must submit specific procedures for review. See
Appendix N for more information.

p

Response from Applicant:

Item 10.9 Maintenance (Check one box for Routine Cleaning and Lubrication and one for Non-Routine Maintenance)

ROUTINE CLEANING AND LUBRICATION:

D] We will implement and maintain procedures for routine maintenance of our gauges according to each
manufacturer's recommendations and instructions.

OR
D] Alternative procedures are attached.

NON-ROUTINE MAINTENANCE:

D We will utilize the manufacturer or another person specifically licensed to perform non-routine
maintenance or repair operations that require the removal of the source from the device.

OR
D We have provided the information listed in Appendix N of VAREG "Guidance for Fixed Gauge

Devices" to support a request to perform this work "in house." (Procedure Attached)

Note:
Alternative procedures for performing routine maintenance will be evaluated using the criteria listed above.
Information requested in Appendix N will be reviewed on a case-by-case basis; if approved, the license
will contain a condition authorizing the licensee to perform non-routine operations.

Item 10.10: Fixed Gauge Disposal and Transfer

Rule: 12 VAC 5-481-100; 12 VAC 5-481-490; 12 VAC 5-481-560; 12 VAC 5-481-570; 12 VAC 5-481-
2980; 12 VAC 5-481-3100.

Criteria: Licensed materials must be disposed of in accordance with VDH requirements by transfer to an
authorized recipient. Appropriate records must be maintained.
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Discussion: When disposing of fixed gauges, licensees must transfer them to an authorized recipient.
Authorized recipients are the original manufacturer or distributor of the device, a commercial firm
licensed by VDH, the NRC or an Agreement State to accept radioactive waste from other persons, or
another specific licensee authorized to possess the radioactive material (i.e., its license specifically
authorizes the same radionuclide, form, and use).

Before transferring radioactive material, a licensee must verify that the recipient is properly authorized to
receive it using one of the methods described in 12 VAC 5-481-560. In addition, all packages containing
radioactive sources must be prepared and shipped in accordance with the VDH and DOT regulations.
Records of the transfer must be maintained as required by 12 VAC 5-481-100 and 12 VAC 5-481-570.

Response from Applicant:

Item 10.10 Fixed Gauge Disposal and Transfer

FD We will return the gauge to the manufacturer for disposal or transfer the device to a specific licensee
authorized to receive radioactive material.

Because of the difficulties and costs associated with disposal of sealed sources, applicants should preplan
the disposal. Applicants may want to consider contractual arrangements with the source supplier as part of
a purchase agreement. Significant problems can arise from improper gauge transfer or failure to dispose of
gauges in a proper and timely manner. See Information Notice 86-31, "Unauthorized Transfer and Loss of
Control of Industrial Nuclear Gauges," dated May 5, 1986, and IN 88-02, "Lost or Stolen Gauges," dated
February 2, 1988.

References: IN 86-31, " Unauthorized Transfer and Loss of Control of Industrial Nuclear Gauges," dated May 5,
1986 and IN 88-02, "Lost or Stolen Gauges," dated February 2, 1988 are available at the NRC's webpage
http://www.nrc.gov.

Item 10.11 Transportation

Rule: 12 VAC 5-481-3000; 12 VAC 5-481-3010; 12 VAC 5-481-3020; 12 VAC 5-481-3060; 12 VAC
5-481-3070; 12 VAC 5-481-3090; 12 VAC 5-481-3100; 12 VAC 5-481-2980.

Criteria: Applicants must either:

* Arrange for transportation of a gauge by the manufacturer, distributor or other person specifically
licensed to transport gauges by VDH, the NRC or Agreement State.

OR
* Develop, implement, and maintain safety procedures for off-site transport of radioactive material

to ensure compliance with DOT regulations.

Discussion: Some fixed gauge licensees have the manufacturer, distributor or other person specifically
licensed to transport gauges by VDH, the NRC or Agreement State arrange for preparing and shipping
licensed material. If licensees decide to transport their own gauges, they are responsible for compliance
with DOT regulations which require, in part, specific labeling and surveying of the package before
shipping. To appropriately survey the package the surveyor must use instruments that can measure
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radiation exposure rates around the package and detect contamination on the package. Appendix 0 lists
major DOT regulations and provides an example of a shipping paper. During an inspection, the agency
uses the provisions of 12 VAC 5-481-2980 to examine and enforce transportation requirements applicable
to gauge licensees.

Response from Applicant:

Item 10.11 Transportation

No response is needed from applicants during the licensing process; this issue will be reviewed during
inspection.

References: "A Review of Department of Transportation Regplations for Transportation of Radioactive Materials
(1998 revision)" can be obtained by calling DOT's Office of Hazardous Material Initiatives and Training at (202)
366-4425.

Item 10.12 Fixed Gauges Used at Temporary Job Sites

Rule: 12 VAC 5-481-1540

Criteria: Each applicant requesting authorization to perform work with fixed gauges at temporary job
sites should do the following:

Develop, implement, maintain, and distribute operating and emergency procedures containing the
following elements:

* Instructions for transporting radioactive material to ensure compliance with DOT regulations
* Instructions for using gauges at temporary job sites and performing routine maintenance according

to the manufacturer's or distributor's recommendations and instructions
* Instructions for maintaining security during storage and transportation
" Instructions to keep gauges under control and immediate surveillance or secured to prevent

unauthorized use or access.
" Steps to take to keep radiation exposures ALARA
* Steps to maintain accountability during use
" Steps to control access to a potentially damaged gauge
" Steps to take, and who to contact, when a gauge has been lost or damaged (e.g., local officials,

RSO, etc.)
• If gauges are to be installed at temporary job sites, the operating and emergency procedures should

contain instructions on using personal dosimetry and survey instruments and conducting surveys
" Provide copies of operating and emergency procedures to all gauge users and at each job site.

Discussion: A temporary job site is a location where work with licensed materials is conducted for a
limited period of time. Temporary job sites are not specifically listed on a license. A gauge user may be
dispatched to work at several temporary job sites in one day. A location is not considered a temporary job
site if it is used to store and dispatch radioactive material. The agency considers such a location to be a
field office. Licensees must apply for and receive a license amendment specifically listing each field
office location. Licensee personnel implement emergency procedures when a traffic accident results in a
damaged gauge and potentially elevated exposure levels.
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There are two categories of fixed gauges used at temporary job sites: Gauges that are permanently
mounted to vehicles or trailers, and gauges that are transported to plants or refineries and temporarily
installed on process equipment to conduct short-term QA/QC studies.

Applicants must develop, implement, and maintain safety procedures for off-site transport of radioactive
material to ensure compliance with DOT regulations. During an inspection, the agency will use the
provisions of 12 VAC 5-481-2980 to examine and enforce transportation requirements applicable to fixed
gauge licensees. Appendix 0 lists major DOT regulations and provides examples of shipping documents,
placards, and labels.

When working at a temporary job site, licensees generally have to follow the rules and procedures of the
organization that owns or controls the site. Thus, licensees may not be able restrict access to areas in the
same manner that they could at their own facilities. Furthermore, non-licensee personnel may not be
familiar with fixed gauges or radioactive material. Therefore, to avoid lost or stolen gauges and to prevent
unnecessary radiation exposures to members of the public, licensees must keep gauges under constant
surveillance, or secured against unauthorized use or removal.

While installing gauges, personnel could receive radiation doses exceeding VDH limits if proper radiation
safety principles are not followed. Licensee personnel performing installations should be assigned and
wear personal dosimetry and use a survey meter to monitor radiological conditions.

After installing a gauge at a temporary job site, a radiation survey should be conducted to ensure that dose
rates in unrestricted areas will not exceed 0.02 mSv (2 mrem) in any one hour or I mSv (100 mrem) in a
year. If surveys indicate that a member of the public (e.g., client personnel) could receive a dose
exceeding these limits, licensees would need to adopt additional security measures to prevent public
access such as maintaining constant surveillance or erecting physical barriers.

Response from Applicant:

Item 10.12 Fixed Gauges Used at Temporary Job Sites (Check one box)

[] We will submit procedures for the use of fixed gauges at temporary job sites (Procedures attached)
OR

0 No temporary job sites used.

Item 11: License Fees

On VDH Form, 'Application for Radioactive Material License Authorizing the Use of Sealed Sources in
Fixed Gauge Devices' enter the fee category and the amount. Refer to 12 VAC 5-490 for fee category
and application fees. Enclose fee with the application.

Response from Applicant:

SPECIFIC LICENSE FEE
Item 11 License Fees (Refer to 12 VAC 5-490)

Category Application Fee Enclosed:
Category E] Yes D] No Amount Enclosed $
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Item 12: Certification

Individuals acting in a private capacity are required to sign and date VDH form, 'Application for
Radioactive Material License Authorizing the Use of Sealed Sources in Fixed Gauge Devices'. Otherwise,
senior representatives of the corporation or legal entity filing the application should sign and date VDH
Form, 'Application for Radioactive Material License Authorizing the Use of Sealed Sources in Fixed
Gauge Devices'. Representatives signing an application must be authorized to make binding
commitments and sign official documents on behalf of the applicant. As discussed previously in
"Management Responsibility," signing the application acknowledges management's commitment and
responsibilities for the radiation protection program. The agency will return all unsigned applications for
proper signature.

Note:
" It is a violation of 12 VAC 5-481-30 to make a willful false statement or representation on applications or

correspondence.
* When the application references commitments, those items become part of the licensing conditions and

regulatory requirements.

Response from Applicant:

Item 12

I hereby certify that this application was prepared in conformance with 12 VAC 5-481, 'Virginia Radiation
Protection Regulations' and that all information contained herein, including any supplements attached hereto, is
true and correct to the best of my knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed

Print Name and Title of above signatory
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Appendix A:

VDH form,
'Application for Radioactive Material License Authorizing

the Use of Sealed Sources in Fixed Gauge Devices'
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APPLICATION FOR RADIOACTIVE MATERIAL LICENSE
AUTHORIZING THE USE OF SEALED SOURCES IN FIXED GAUGE DEVICES

Virginia Department of Health is requesting disclosure of information. Failure to provide any information may result in denial or delay of a radioactive
material license.

Instructions - Complete all items if this is an initial application or an application for renewal of a license. Refer to VAREG - Guidance for Fixed Gauge Devices.". Use
supplementary sheets where necessary. Retain one copy and submit original of the entire application to the Commonwealth of Virginia, Department of Health (VDH), 109
Governor Street, Post Office Box 2448, Richmond, VA 23218.

APPLICATION TYPE

Item 1. Type Of Application (Check one box)

D] New License [] Renewal License Number: __ Amendment License Number:

CONTACT INFORMATION

Item 2. Name And Mailing Address Of Applicant: Item 3. Person To Contact Regarding Application:

Applicant's Telephone Number (Include Area Code): Contact's Telephone Number (Include Area Code):

LOCATION OF RADIOACTIVE MATERIAL

Item 4. Address(es) Where Radioactive Material Will Be Used Or Possessed (Do not use Post Office Box)
Address Telephone Number (Include Area Code)

Address Telephone Number (Include Area Code)

Address Telephone Number (Include Area Code)

RADIATION SAFETY OFFICER

Item 5. Radiation Safety Officer (RSO) (Check one box and attach evidence of training and experience)

Name: Telephone Number (Include area code):

M Before obtaining radioactive material, the proposed RSO will have successfully completed one of the training courses described in Criteria in the
section titled "Radiation Safety Officer" in VAREG 'Guidance For Fixed Gauge Devices'. Before being named as the RSO, future RSOs will
have successfully completed one of the training courses described in Criteria in the section titled 'Radiation Safety Officer" in VAREG "Guidance
For Fixed Gauge Devices'.

Or

E Alternative information demonstrating that the proposed RSO is qualified by training and experience is attached. Before being named as the RSO,
future RSOs will have successfully completed one of the training courses described in Criteria in the section titled 'Radiation Safety Officer' in
VAREG "Guidance For Fixed Gauge Devices'.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF
RADIOACTIVE MATERIAL IN SEALED SOURCES IN FIXED GAUGE DEVICES Page 2 of 4

AUTHORIZED USERS
Item 6. Training For Individuals Working In Or Frequenting Restricted Areas (Check one box)

F-1 Before using radioactive material, authorized users will have successfully completed one of the training courses described in Criteria in the
section titled "Training for Individuals Working In or Frequenting Restricted Areas" in VAREG "Guidance For Fixed Gauge Devices."

NOTE: If using in-house training program, submit copies of course content, sample course examination, and course instructor

qualifications.

Or

[ Documentation of the training and experience for the proposed gauge user(s) is/are attached.

RADIOACTIVE MATERIALS
Item 7. Radioactive Material (Attach additional pages if necessary)

Element And Mass Number [ Cobalt-60 Z Krypton-85 LI Americium-241

El Cesium-137 El Strontium-90 El Ra-226

[ Other Isotope (Please specify)

Item 8. Chemical And Physical Form
List name of Sealed Source Manufacturer or Distributor and List Name of Device Manufacturer or Distributor and Model Number
Model Number

Maximum Quantity (Not to exceed either the maximum activity per Sealed Source And Device Registration Sheet Number
source or device as specified in the Sealed Source and Device Registration
Certificate)

Intended use

FACILITIES AND EQUIPMENT
Item 9. Facilities And Equipment (Check boxes and attach diagram)

El Diagrams of radioactive material area(s) of use are attached.
AND

El The fixed gauge is secured to prevent unauthorized removal or access and these security features will not impact the safety or integrity of the
source or device.

RADIATION SAFETY PROGRAM
Item 10 Radiation Safety Program

Item 10.1 Audit Program

The applicant is not required to, and should not, submit its audit program to the VDH for review during the Licensing phase. This matter will be
examined during an inspection.

Item 10.2 Termination Of Activities

No response is required from the applicant during the application process. Refer to section titled "Termination of Activities" in
VAREG "Guidance for Fixed Gauge Devices" for further information.
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APPLICATION FOR A RADIOACTIVE MATERIALS LICENSE AUTHORIZING THE Page 3 of 4
USE OF RADIOACTIVE MATERIAL IN SEALED SOURCES IN FLXED GAUGE DEVICES
Item 10.3 Survey Instruments And Instrument Calibration (Check all that apply)

E] We will have access to a survey meter that meets the Criteria in the section titled "Survey Instruments" in VAREG "Guidance for Fixed Gauge
Devices." (Description attached)

Or

E We will possess a survey meter that meets the Criteria in the section titled "Survey Instruments" in VAREG "Guidance for Fixed Gauge
Devices."

AND ONE OF THE FOLLOWING

MI Each survey meter will be calibrated by an organization licensed by VDH, the NRC or an Agreement State to perform survey meter
calibrations.

Or

E] We will implement the model survey meter calibration program published in Appendix I in VAREG "Guidance for Fixed Gauge Devices."
Or

LI We will submit alternative calibration procedures for VDH review. (Procedures are attached)

Item 10.4 Material Receipt And Accountability (Check one box)

LI Physical inventories will be conducted at intervals not to exceed 6 months, to account for all sealed sources and devices received and possessed
under the license.

Or

j] We will submit a description of the frequency and procedures for ensuring that no gauge has been lost, stolen or misplaced. (Procedures are
attached)

Item 10.5 Occupational Dose (Check one box)

El We will maintain, for inspection by VDH, documentation demonstrating that unmonitored individuals are not likely to receive, in one year, a
radiation dose in excess of 10 percent of the allowable limits in 12 VAC 5-481-640.

Or

LI We will provide dosimetry processed and evaluated by a NVLAP-approved processor that is exchanged at a frequency recommended by the
processor.

Item 10.6 Public Dose

No response is required, in this license application, however the licensee's evaluation of public dose will be examined during an inspection.

Item 10.7 Operating And Emergency Procedures (Check one box)

[ We will implement and maintain the operating and emergency procedures in Appendix L of VAREG "Guidance for Fixed Gauge Devices" and
provide copies of these procedures to all gauge users.

Or
E] We will develop, implement and maintain operating and emergency procedures that will meet criteria in the section titled "Operating and

Emergency Procedures" in VAREG " Guidance for Fixed Gauge Devices." (Procedures are attached)
Item 10.8 Leak Test (Check one box)

El Leak tests will be performed by an organization authorized by VDH, the NRC or an Agreement State to provide leak testing services to other
licensees; or by using a leak test kit supplied by an organization licensed by VDH, the NRC or an Agreement State to provide leak test kits to other
licensees according to kit suppliers' instructions.

List the name and license number of organization authorized to perform or analyze leak test (Specify whether
VDH, NRC, or other Agreement State):

Organization Name License Number

Note: An alternate organization may be used to perform or analyze leak test, without amending the license, provided the organization is.
specifically authorized by VDH, NRC or an Agreement State.

Or

LI We will perform our own leak testing and sample analysis. We will follow the model procedures in Appendix M of VAREG "Guidance for Fixed
Gauge Devices."

Or

LI We will submit alternative procedures. (Procedures are attached)
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF Page 4 of 4
RADIOACTIVE MATERIAL IN SEALED SOURCES IN FIXED GAUGE DEVICES
Item 10.9 Maintenance (Check one box for routine cleaning and lubrication and one for non-routine maintenance)

ROUTINE CLEANING AND LUBRICATION:

E We will implement and maintain procedures for routine maintenance of our gauges according to each manufacturer's recommendations and
instructions.

Or
[ Alternative procedures are attached.

NON-ROUTINE MAINTENANCE:

[ We will utilize the manufacturer or another person specifically licensed to perform non-routine maintenance or repair operations that require the
removal of the source from the device. Radiation surveys required by 12 VAC 5-481-750 will be performed by a person specifically authorized by
VDH, the NRC or an Agreement State.

Or

[] We have provided the information listed in Appendix N of VAREG "Guidance for Fixed Gauge Devices" to support a request to perform this
work "in house." (Procedures are attached)

Item 10.10 Fixed Gauge Disposal And Transfer (Check one box)

El We will return the gauge to the manufacturer for disposal or transfer the device to a specific licensee authorized to receive radioactive material.

Item 10.11 Transportation

No response is needed from applicants during the licensing process; this issue will be reviewed during inspection.

Item 10.12 Fixed Gauges used at Temporary Job Sites (Check one box)

[] We will submit procedures for the use of fixed gauges at temporary job sites. (Procedures are attached)

Or
LI No temporary job sites used.

SPECIFIC LICENSE FEE
Item 11. License Fees (Refer to Virginia Administration Code 12 VAC 5-481-490
Category: License fee enclosed

El Yes El No Amount Enclosed

CERTIFICATION (To be signed by an individual authorized to make binding commitments on behalf of the
applicant.)

Item 12

I hereby certify that this application was prepared in conformance with Virginia Administrative Code, Chapter 481 "Radiation Protection Regulations"
and that all information contained herein, including any supplements attached hereto, is true and correct to the best of my knowledge and belief.

SIGNATURE - Applicant or Authorized Individual Date signed

Print Name and Title of above signatory

51



Appendix B:

Certificate of Disposition of Materials
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Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

CERTIFICATE OF DISPOSITION OF MATERIALS

Completion of this form is required to complete termination of a Radioactive Material License as outlined in 12 VAC 5-481-500. Failure to
provide information will result in this request for termination of a specific license not being processed.

Instructions - Complete all items. Retain one copy and submit original of the entire application to the Commonwealth of Virginia, Department of
Health (VDH), 109 Governor Street, Post Office Box 2448, Richmond, VA 23218.

CONTACT INFORMATION

Item 1 Name and Mailing Address of Applicant: Item 2 Virginia Radioactive Material License Number

Item 3 Contact Person - Name

Contact Person - Telephone Number (Include area code)
( ) x

TERMINATION AND DISPOSITION INFORMATION
The following information is provided in accordance with s. 12 VAC 5-481-500 "Expiration and Termination of Licenses." (Check
all that apply)

E] Item 4 All use of radioactive material authorized under the above referenced license has been terminated.

D] Item 5 Radioactive contamination has been removed to the levels outlined in 12 VAC 5-481-1160. B & C.

D] Item 6 All radioactive material previously procured and/or possessed under the authorization granted by the
above referenced license has been disposed of as follows. (Check all that apply)

rD Transferred to: Name Address

Who is(are) authorized to possess such material under Licensed Number:

Issued by (Licensing Agency):

0] Decayed, surveyed and disposed of as non-radioactive waste.

0] No radioactive material has ever been procured and/or possessed by the licensee under the
authorization granted by the above referenced license.

0 Other (Attach additional pages)

E-- Item 7 Attached are radiation surveys or equivalent as specified in 12 VAC 5-481-3340 A. Specify the survey
instrument(s) used and certify that each instrument is properly calibrated as required in 12 VAC 5-481-1240
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DPH 45007 (03/04) Page 2 of 2

El Item 8 Records required to be maintained for the license termination requested are available at the following
locations:

Name:

Address:

Contact Person Telephone Number: (x
(Include area code)

Additional remarks (Attach additional pages if necessary.)

CERTIFICATION (To be completed by an individual authorized to make binding commitments on behalf of the applicant.)

Item 10.

The undersigned, on behalf of the licensee, hereby certifies that licensable quantities of radioactive material under the
jurisdiction of the Commonwealth of Virginia, Department of Health are not possessed by the licensee. It is therefore
requested that the above referenced radioactive material license be terminated.

SIGNATURE - Applicant or Authorized Individual Date signed

Print Name and Title of above signatory
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Appendix C:

Information Needed for Transfer of Control Application
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Information Needed for Transfer of Control Application

Definitions:

Control: Control of a license is in the hands of the person or persons who are empowered to decide when
and how that license will be used. That control is to be found in the person or persons who, because of
ownership or authority explicitly delegated by the owners, possess the power to determine corporate
policy and thus the direction of the activities under the license.

Transferee: A transferee is an entity that proposes to purchase or otherwise gain control of an VDH-
licensed operation.

Transferor: A transferor is an VDH licensee selling or otherwise giving up control of a licensed
operation.

Licensees must provide full information and obtain prior written consent from VDH before transferring
control of the license. Provide the following information concerning changes of control by the applicant
(transferor and/or transferee, as appropriate). If any items are not applicable, so state.

1. Provide a complete description of the transaction (transfer of stocks or assets, or merger). Indicate
whether the name has changed and include the new name. Include the name and telephone number of a
licensee contact who VDH may contact if more information is needed.

2. Describe any changes in personnel or duties that relate to the licensed program. Include training and
experience for new personnel.

3. Describe any changes in the organization, location, facilities, equipment or procedures that relate to the
licensed program.

4. Describe the status of the surveillance program (surveys, wipe tests, quality control) at the present time
and the expected status at the time that control is to be transferred.

5. Confirm that all records concerning the safe and effective decommissioning of the facility will be
transferred to the transferee or to VDH, as appropriate. These records include documentation of surveys of
ambient radiation levels and fixed and/or removable contamination, including methods and sensitivity.

6. Confirm that the transferee will abide by all constraints, conditions, requirements and commitments of
the transferor or that the transferee will submit a complete description of the proposed licensed program.

References: The information above is derived from Information Notice 89-25, Revision 1, "Unauthorized Transfer
of Ownership or Control of Licensed Activities," which is available at the NRC's webpage at http://www.nrc.gov.
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Appendix D:

Reserved
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Appendix E

Model Delegation of Authority (RSO)
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Memo to: Radiation Safety Officer

From: Chief Executive Officer

Subject: Delegation of Authority

You, , have been appointed Radiation Safety Officer and are

responsible for ensuring the safe use of radiation. You are responsible for managing the radiation

protection program; identifying radiation protection problems; initiating, recommending, or providing

corrective actions; verifying implementation of corrective actions; stopping unsafe activities; and ensuring

compliance with the rule. You are hereby delegated the authority necessary to meet those responsibilities,

including prohibiting the use of radioactive material by employees who do not meet the necessary

requirements and shutting down operations where justified by radiation safety. You are required to notify

management if staff do not cooperate and do not address radiation safety issues. In addition, you are free

to raise issues with the Virginia Department of Health, Radioactive Materials Program at anytime. It is

estimated that you will spend __ hours per week conducting radiation protection activities.

Signature of Management Representative

I accept the above responsibilities,

Signature of Radiation Safety Officer

cc: Affected department heads.
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Appendix F:

Duties and Responsibilities of the Radiation Safety Officer
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Duties and Responsibilities of the Radiation Safety Officer

The RSO's duties and responsibilities include ensuring radiological safety and compliance with both VDH
regulations and the conditions of the license. The RSO's duties and responsibilities include ensuring the
following:

" Activities involving licensed material that the RSO considers unsafe are stopped

" Radiation exposures are ALARA

*.Development, maintenance, distribution, and implementation of up-to-date operating and
emergency procedures

* Individuals that use fixed gauges are properly trained

* Possession, installation, relocation, use, storage, routine maintenance and non-routine operations
of fixed gauges are consistent with the limitations in the license, the SSD Registration
Certificate(s), manufacturer's or distributor's recommendations and instructions

Safety consequences of non-routine operations are analyzed before conducting any such activities
that have not been previously analyzed

Non-routine operations are performed by the manufacturer, distributor or person specifically
authorized by VDH, the NRC or an Agreement State

Prospective evaluations are performed demonstrating that unmonitored individuals are not likely
to receive, in one year, a radiation dose in excess of 10% of the allowable limits or personnel
monitoring devices are provided

Personnel monitoring devices, if required, are used and exchanged at the proper intervals, and
records of the results of such monitoring are maintained

Documentation is maintained to demonstrate, by measurement or calculation, that the TEDE to the
individual member of the public likely to receive the highest dose from the licensed operation does
not exceed the annual limit in 12 VAC 5-481-720.

" Fixed gauges are properly secured

0 Notification of proper authorities of incidents such as damage to or malfunction of fixed gauges,
fire, loss, or theft

" Investigation of unusual occurrences involving the fixed gauge (e.g., malfunctions or damage),
identification of cause(s), implement of appropriate and timely corrective action(s)

* Radiation safety program audits are performed at intervals not to exceed 12 months and should
include development, implementation, and documentation of timely corrective actions

• Radioactive material is transported according to all applicable DOT requirements
" Radioactive material is disposed of properly

" Appropriate records are maintained

" An up-to-date license is maintained and amendment and renewal requests are submitted in a timely
manner

" Posting of documents required by 12 VAC 5-481-860 (license documents, operating procedures,
VDH form, "Notice to Employees").
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Appendix G:

Criteria for Acceptable Training for Authorized Users and
Radiation Safety Officers
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Criteria for Acceptable Training for Authorized Users and Radiation Safety
Officers

Course Content
Classroom training may be in the form of lecture, videotape, or self-study emphasizing practical subjects
important to safe use of the gauge:

Radiation Safety:
" Radiation vs. contamination
" Internal vs. external exposure
" Biological effects of radiation
" Types and relative hazards of radioactive material possessed
" ALARA concept
* Use of time, distance, and shielding to minimize exposure
" Location of sealed source within the gauge

Regulatory Requirements:
* Applicable regulations
* License conditions, amendments, renewals
" Locations of use and storage of radioactive materials
" Material control and accountability
" Annual audit of radiation safety program
" Transfer and disposal
" Recordkeeping
" Prior events involving fixed gauges
" Handling incidents
* Recognizing and ensuring that radiation warning signs are visible and legible
* Licensing and inspection by VDH
* Need for complete and accurate information
* Employee protection
" Deliberate misconduct

Practical Explanation of the Theory and Operation for Each Gauge Possessed by the
Licensee:

" Operating and emergency procedures
" Routine vs. non-Routine maintenance
" Lock-out procedures

On-the-job training must be done under the supervision of an Authorized User or
Radiation Safety Officer:

* Supervised Hands-on Experience Performing:
* Operating procedures
* Test runs of emergency procedures
* Routine maintenance
* Lock-out procedures
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Training Assessment

Management will ensure that proposed Authorized Users are qualified to work independently with each
type of gauge with which they may work. Management will ensure that proposed Radiation Safety
Officer's are qualified to work independently with and are knowledgeable of the radiation safety aspects
of all types of gauges to be possessed by the applicant. This may be demonstrated by written or oral
examination or by observation.

Course Instructor Qualifications
Instructor should have:

* Bachelor's degree in a physical or life science or engineering
0 Successful completion of a fixed gauge manufacturer's or distributor's course for users (or

equivalent)
* Successful completion of an 8 hour radiation safety course; and
* 8 hours hands-on experience with fixed gauges

OR
0 Successful completion of a fixed gauge manufacturer's or distributor's course for users (or

equivalent)
* Successful completion of 40 hour radiation safety course; and
0 30 hours of hands-on experience with fixed gauges.

OR
* The applicant may submit a description of alternative training and experience for the course

instructor.

Note: Additional training is required for thoseapplicants intending to perform non-routine operations such as
installation, initial radiation survey, repair, and maintenance of components related to the radiological safety of the
gauge, gauge relocation, replacement, and disposal of sealed sources, alignment, or removal of a gauge from
service. See Appendix N - "Non-Routine Operations."
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Appendix H:

Suggested Fixed Gauge Audit Checklist
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Suggested Fixed Gauge Audit Checklist

Note: All areas indicated in audit notes may not be applicable to every license and may not need to be addressed
during each audit.

Licensee's name: License No.:

Date of this Audit: Date of Last Audit:

Auditor Signature: Date:

Management Signature: Date:

Audit History

A. Last audit of this location conducted on (date)_
B. Were previous audits conducted at intervals not to exceed 12 months? (12 VAC 5-481-630)
C. Were records of previous audits maintained? (12 VAC 5-481-990)
D. Were any deficiencies identified during last two audits or two years, whichever is longer?
E. Were corrective actions taken? (Look for repeated deficiencies)

Organization and Scope of Program

A. If the mailing address or places of use changed, was the license amended?
B. If ownership changed or bankruptcy filed, was the agency's prior consent obtained or was the

agency notified?
C. Radiation Safety Officer:

1. If the RSO was changed, was license amended?
2. Does new RSO meet VDH requirements?
3. Is RSO fulfilling his or her duties?
4. To whom does the RSO report?

D. If the designated contact person for the agency changed, was the agency notified?
E. Sealed Sources and Devices

1. Does the license authorize all of VDH's regulated radionuclides contained in gauges?
2. Are the gauges as described in the Sealed Source and Device (SSD) Registration Certificate?
3. Have copies of (or access to) SSD Certificates?
4. Have manufacturers' or distributor's manuals for operation and maintenance?
5. Are the actual uses of gauges consistent with the authorized uses listed on the license?
6. Are the locations of the gauges compatible with the "Conditions of Normal Use" and

"Limitations and/or Other Considerations of Use" on the SSD Registration Certificates?

Training and Instructions to Workers

A. Were all workers who are likely to exceed or exceed I mSv (100 mrem) in a year instructed per 12
VAC 5-481-2270? Annual training provided, as needed 12 VAC 5-481-2270? Records
maintained?

B. Did each Authorized User (AU) receive training and instruction given at the time of gauge
installation or equivalent training and instruction before using gauges?

C. Are training records maintaining for each AU?
D. Did individuals who perform non-routine operations receive training before performing these

operations?
E. Did interviews with AUs reveal that they know the emergency procedures?
F. Did this audit include observations of AUs using the gauge?
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G. Did this audit include observations of workers performing routine cleaning and lubrication on the
gauge?

H. HAZMAT training provided, if required? 49 CFR 172.700; 172.701; 172.702; 172.703; 172.704

Radiation Survey Instruments

A. If the licensee is required to possess a survey meter, does it meet the agency's criteria?
(12 VAC 5-481-750)
B. Are calibration records maintained? (12 VAC 5-481-1000)

Gauge Inventory

A. Is a record kept showing the receipt of each gauge? (12 VAC 5-481-100, 12 VAC 5-481-570)
B. Are all gauges physically inventoried every six months?
C. Are records of inventory results with appropriate information maintained?

Personnel Radiation Protection

A. Are ALARA considerations incorporated into the radiation protection program? (12 VAC 5-481-
630)

B. Were prospective evaluations performed showing that unmonitored individuals receive less than or
equal to 10% of the limit? (12 VAC 5-481-640)

C. Did unmonitored individuals' activities change during the year which could put the over 10% of
the limit?

D. If yes to C. above, was a new evaluation performed?
E. Is external dosimetry required (individuals likely to receive >10% of limit)? And is dosimetry

provided to those individuals?
I. Is the dosimetry supplier NVLAP approved? (12 VAC 5-481-750)
2. Are the dosimeters exchanged at the appropriate frequency (for example monthly for film

badges)?
3. Are dosimetry reports reviewed by the RSO when they are received?
4. Are the records VDH forms or equivalent? (12 VAC 5-481-1080)

a. VDH form, "Cumulative Occupational Exposure History" completed?
b. VDH form, "Occupational Exposure Record for a Monitoring Period" completed?

5. Declared pregnant worker/embryo/fetus
a. If a worker declared her pregnancy, did licensee comply with 12 VAC 5-481-710?
b. Were records kept of embryo/fetus dose 12 VAC 5-481-1040?

F. Are records of exposures, surveys, monitoring, and evaluations maintained? (12 VAC 5-481, Part
IV, Article 12)

Public Dose

A. Is public access to gauges controlled in a manner to keep doses below lmSv (100 mrem) in a year?
(12 VAC 5-481-730)

B. Has a survey or evaluation been performed per 12 VAC 5-481-750? Have there been any
additions or changes to the storage, security, or use of surrounding areas that would necessitate a
new survey or evaluation?

C. Do unrestricted area radiation levels exceed 0.02mSv (2mrem) in any one hour? (12 VAC 5-481-
730)

D. Is gauge access controlled in a manner that would prevent unauthorized use or removal? (12 VAC
5-481-840)
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E. Records maintained? (12 VAC 5-481-1050)

Operating and Emergency Procedures

A. Have operating and emergency procedures been developed?
B. Do they contain the required elements?
C. Dose each individual working with the gauges have a current copy of the operating and emergency

procedures (including lock-out procedures and emergency telephone numbers)?
D. Is a lock-out warning sign posted at each entryway to an area where it is possible to be exposed to

the beam?
E. Did any emergencies occur?

1. If so, were they handled properly?
2. Were appropriate corrective actions taken?
3. Was agency notification or reporting required? (12 VAC 5-481-1090, 12 VAC 5-481-1100, 12

VAC 5-481-1110, 12 VAC 5-481-1150)

Leak Tests

A. Was each sealed source leak tested every 6 months or at other prescribed intervals?
B. Was the leak test performed according to the license?
C. Are records of results retained with the appropriate information included?
D. Were any sources found leaking and if yes, was the agency notified?

Maintenance of Gauges

A. Are manufacturer's or distributor's procedures followed for routine cleaning and lubrication of
gauge?

B. Was each on-off mechanism tested for proper operation every 6 months or at other prescribed
intervals?

C. Are repair and maintenance of components related to the radiological safety of the gauge
performed by the manufacturer, distributor or person specifically authorized by VDH, the NRC or
an Agreement State and according to license requirements (e.g., extent of work, procedures,
dosimetry, survey instrument, compliance with 12 VAC 5-481-640 limits)?

D. Are labels, signs, and postings identifying gauges containing radioactive material, radiation areas,
and lock-out procedures/warnings clean and legible?

Transportation
(Note: This section will not apply if you have not transported gauges during the period covered by this audit.)

A. DOT-7A or other authorized package used? (49 CFR 173.415; 173.416(b))
B. Package performance test records on file if licensee performs shipment?
C. Special form sources documentation? (49 CFR 173.476(a))
D. Package has two labels (ex. Yellow-II) with TI, Nuclide, Activity, and Hazard Class?

(49 CFR 172.403; 173.441)
E. Package properly marked? (49 CFR 172.301; 172.304; 172.310; 172.324)
F. Package closed and sealed during transport? (49 CFR 173.475(f))
G. Shipping papers prepared and used? (49 CFR 172.200(a))
H. Shipping papers contain proper entries? {Shipping name, Hazard Class, Identification Number

(UN Number), Total Quantity, Package Type, Nuclide, RQ, Radioactive Material, Physical and
Chemical Form, Activity (SI units required), category of label, TI, Shipper's Name, Certification
and Signature, Emergency Response Phone Number, Cargo Aircraft Only (if applicable)}
(49 CFR 172.200; 172.201; 172.202; 172.203; 172.204; 172.604)
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I. Shipping papers within drivers reach and readily accessible during transport? (49 CFR
177.817(e))

J. Package secured against movement? (49 CFR 177.834)
K. Placards on vehicle, if needed? (49 CFR 172.504)
L. Proper overpacks, if needed? (49 CFR 173.25)
M. Any incidents reported to DOT or the agency? (49 CFR 171.15; 171.16)

Auditor's Independent Survey Measurements (if made)

A. Describe the type, location, and results of measurements. Does any radiation level exceed
regulatory limits 12 VAC 5-481-720

Notification and Reports

A. Was any radioactive material lost or stolen? Were reports made? (12 VAC 5-481-1090)
B. Did any reportable incidents occur? Were reports made? (12 VAC 5-481-1100, 12 VAC 5-481-

1110, 12 VAC 5-481-1150)
C. Did any overexposures or high radiation levels occur? Reported? (12 VAC 5-481-1100, 12 VAC

5-481-1110)
D. If any events (as described in items a through c above) did occur, what was the root cause? Were

corrective actions appropriate?
E. Is the management/RSO/shift foreman licensee aware of the telephone number for the agency?

(During business hours: (804) 864-8150 or 24 hour emergency number (804) 674-2400 or (800)
468-8992. Identify the emergency as radiological).

Posting and Labeling

A. VDH form "Notice to Workers" posted? (12 VAC 5-481-2260)
B. The VDH rule, license documents posted or a notice posted? (12 VAC 5-481-2260)
C. Other postings and labelings? (12 VAC 5-481-860, 12 VAC 5-481-880, 12 VAC 5-481-2260)

Record Keeping for Decommissioning

A. Records kept of information important to decommissioning? (12 VAC 5-481-450)
B. Records include all information outlined in 12 VAC 5-481-450 C 8?

Bulletins and Information Notices

A. VDH bulletins, Information Notices, NRC Information Notices, NMSS Newsletters, received?
B. Appropriate training and action taken in response?

Special License Conditions or Issues

A. Did auditor review special license conditions or other issues (e.g., non-routine operations)?

Deficiencies Identified in Audit; Corrective Actions

A. Summarize problems/deficiencies identified during audit.
B. If problems/deficiencies identified in this audit, describe corrective actions planned or taken. Are

corrective actions planned or taken at ALL licensed locations (not just location audited)? Include
date(s) when corrective actions are implemented.

C. Provide any other recommendations for improvement.
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Evaluation of Other Factors

A. Senior licensee management is appropriately involved with the radiation protection program
and/or RSO oversight?

B. RSO has sufficient time to perform his or her radiation safety duties?
C. Licensee has sufficient staff to support the radiation protection program?
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Appendix I:

Model Survey Instrument Calibration Program
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Model Survey Instrument Calibration Program

Training

Before independently calibrating survey instruments, an individual should complete both classroom and
on-the-job training as follows:

* Classroom training may be in the form of lecture, videbtape, or self-study and will cover the
following subject areas:

* Principles and practices of radiation protection
* Radioactivity measurements, monitoring techniques, and the use of instruments
* Mathematics and calculations basic to using and measuring radioactivity
* Biological effects of radiation.

" On-the-job training will be considered complete if the individual has:
* Observed authorized personnel performing survey instrument calibration; and
* Conducted survey meter calibrations under the supervision, and in the physical presence of

an individual already authorized to perform calibrations.

Facilities and Equipment

* To reduce doses received by individuals-not calibrating instruments, calibrations will be conducted
in an isolated area of the facility or at times when no one else is present

" Individuals conducting calibrations will wear assigned dosimetry
* Individuals conducting calibrations will use a calibrated and operable survey instrument to ensure

that unexpected changes in exposure rates are identified and corrected.

Model Procedure for Calibrating Survey Instruments

" A radioactive sealed source(s) will be used for calibrating survey instruments, and this source will:
* Approximate a point source
* Have its apparent source activity or the exposure rate at a given distance traceable by

documented measurements to a standard certified to be within ± 5% accuracy by National
Institutes of Standards and Technology (NIST)

* Contain a radionuclide which emits radiation of identical or similar type and energy as the
sealed sources that the instrument will measure

* Be strong enough to emit a radiation field that is representative of the field being emitted
by the gauge. For calibration of instruments intended to measuregamma radiation, the
exposure rate should be at least 30 mR/hour (7.7 microcoulomb/kilogram per hour) at 100
cm [e.g., 3.1 gigabecquerels (85 millicuries) of Cs-137 or 780 megabecquerels (21
millicuries) of Co-60].

* Inverse square and radioactive decay laws must be used to correct changes in exposure rate due to
changes in distance or source decay.

* A record must be made of each survey meter calibration.
" A single point on a survey meter scale may be considered satisfactorily calibrated if the indicated

exposure rate differs from the calculated exposure rate by less than ±20%.
" There are three kinds of scales frequently used on radiation survey meters. They are calibrated

either as described in ANSI N323A-l 996, "American National Standard Radiation Protection
Instrumentation Test and Calibration - Portable Survey Instruments," or as follows:

* Meters on which the user selects a linear scale must be calibrated at not fewer that two
points on each scale. The points will be at approximately 1/3 and 2/3 of the decade.
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" Meters that have a multidecade logarithmic scale must be calibrated at one point (at the
least) on each decade and not fewer than two points on one of the decades. Those points
will be approximately 1/3 and 2/3 of the decade.

" Meters that have an automatically ranging digital display device for indicating exposure
rates must be calibrated at one point (at the least) on each decade and at no fewer than two
points on one of the decades. Those points should be at approximately 1/3 and 2/3 of the
decade.

" Readings above 200 mR/hour (50 microcoulomb/kilogram per hour) need not be calibrated.
However, higher scales should be checked for operation and approximately correct response.

* Survey meter calibration reports will indicate the procedure used and the results of the calibration.
The reports will include:

* The owner or user of the instrument
* A description of the instrument that includes the manufacturer's name, model number,

serial number, and type of detector
* A description of the calibration source, including the exposure rate at a specified distance

on a specified date, and the calibration procedure
* For each calibration point, the calculated exposure rate, the indicated exposure rate, the

deduced correction factor (the calculated exposure rate divided by the indicated exposure
rate), and the scale selected on the instrument

* The exposure reading indicated with the instrument in the "battery check" mode (if
available on the instrument)

* For instruments with external detectors, the angle between the radiation flux field and the
detector (i.e., parallel or perpendicular)

* For instruments withinternal detectors, the angle between radiation flux field and a
specified surface of the instrument

* For detectors with removable shielding, an indication whether the shielding was in place or
removed during the calibration procedure

* The exposure rate from a check source, if used
* The signature of the individual who performed the calibration and the date on which the

calibration was performed.

* The following information will be attached to the instrument as a calibration sticker or tag:
* The source that was used to calibrate the instrument
* The proper deflection in the battery check mode (unless this is clearly indicated on the

instrument)
* For each scale or decade not calibrated, an indication that the scale or decade was checked

only for function but not calibrated
* The date of calibration and the next calibration due date
* The apparent exposure rate from the check source, if used.

References: Detailed information about survey instrument calibration may be obtained by referring to ANSI
N323A- 1996, "American National Standard Radiation Protection Instrumentation Test and Calibration -Portable
Survey Instruments." Copies may be ordered electronically at <http://www.ansi.org> or by writing to ANSI, 1430
Broadway, New York, NY 10018. NRC RG FC 413-4, "Guide for the Preparation of Applications for Licenses for
the Use of Radioactive Materials in Calibrating Radiation Survey and Monitoring Instruments," dated June 1985.
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Appendix J:

Guidance for Demonstrating that Unmonitored Individuals
Are Not Likely to Exceed 10 Percent of the Allowable

Limits
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Guidance for Demonstrating That Unmonitored Individuals Are Not Likely to
Exceed 10 Percent of the Allowable Limits

Dosimetry is required for individuals likely to receive, in 1 year from sources external to the body, a dose
in excess of 10% of the applicable regulatory limits in 12 VAC 5-481-640. To demonstrate that dosimetry
is not required, a licensee needs to perform a prospective evaluation to demonstrate that its workers are
not likely to exceed 10% of the applicable annual limits.

The most common way that individuals might exceed 10% of the applicable limits is by performing
frequent routine maintenance on the gauge. However, for most gauges even these activities result in the
individual receiving minimal doses. Before allowing workers to perform these tasks, a licensee will need
to evaluate the doses which its workers might receive to assess whether dosimetry is required; this is a
prospective evaluation.

Example

One gauge manufacturer has estimated the. doses to the extremities and whole body of a person replacing
the assay plate on one of its series of gauges. Each gauge in the series is authorized to contain up to 7.4
gigabecquerels (200 millicuries) of Cs- 137. The manufacturer based its estimate on observations of
individuals performing the recommended procedure according to good radiation safety practices. The
manufacturer had the following types of information:

" Time needed to perform the entire procedure (e.g., 15 minutes)
• Expected dose rate received by the whole body of the individual, associated with the shielded

source and determined using measured or manufacturer-determined data (e.g., 0.02 mSv/hr [2
mrem/hr] at 46 cm [ 18.1 in] from the shield)

" Time the hands were exposed to the shielded source (e.g., 6 min)
" Expected dose rate received by the extremities of the individual, associated with the shielded

source and determined using measured or manufacturer-determined data on contact with the shield
(e.g., 0.15 mSv/hr [15 mrem/hr])

From this information, the manufacturer estimated that the individual performing each routine cleaning
and lubrication could receive the following:

0 Less than 0.005 mSv (0.5 mrem) TEDE (whole body) and
* 0.015 mSv (1.5 mrem) to the hands.

The applicable TEDE (whole body) limit is 50 mSv (5 rems) per year and 10% of that value is 5 mSv
(500 millirems) per year. If one of these procedures delivers 0.005 mSv (0.5 mrem), then an individual
could perform 1,000 of these procedures each year and remain within 10% of the applicable limit.
The applicable shallow-dose equivalent (SDE) (extremities) is 500 mSv (50 rems) per year and 10% of
that value is 50 mSv (5 rems or 5000 millirems) per year. If one of these procedures delivers 0.015 mSv
(1.5 mrem), then an individual could perform 3,333 of these procedures each year and remain within 10%
of the applicable limit.

Based on the above specific situation, no dosimetry is required if a worker performs fewer than 1,000
routine maintenance procedures per year.
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Guidance to Licensees

Licensees who wish to demonstrate that they are not required to provide dosimetry to their workers need
to perform prospective evaluations similar to that shown in the example above. The expected dose rates,
times, and distances used in the above example may not be appropriate to individual licensee situations. In
their evaluations, licensees need to use information appropriate to the type(s) of gauge(s) they intend to
use; this information is generally available from the gauge manufacturer or the SSD Registration
Certificate maintained by the NRC and Agreement States. Table 3 may be helpful in performing a
prospective evaluation.

Licensees should review evaluations periodically and revise them as needed. Licensees need to check
assumptions used in their evaluations to ensure that they continue to be up-to-date and accurate. For
example, if workers become lax in following good radiation safety practices, perform the task more
slowly than estimated, work with new gauges containing sources of different activities or radionuclides, or
use modified procedures, the licensee would need to conduct a new evaluation.

Table 6 Dosimetry Evaluation

Dosimetry Evaluation for 1 Model Gauge

A. Time needed to perform the entire routine
maintenance procedure, minutes/60 hour

B. Expected whole body dose rate received by
the individual, determined using exposure
rates measured.on contact with the gauge
while the sealed source is in the shielded
position. __________mrem/hr.

C. Time the hands were exposed to the shielded
source. minutes/60 hour

D. Expected extremity dosexrate received by.::the::::
individual, determined using measured or I
manufacturer-provided data .for the shielded:
source at the typical distance from the hands
to the shielded: source. _______....._"""_... mrem/hr.

Formula: ( _# hours in Row A) x ( mrem/hr in Row B) = (_mrem per routine
procedure) x ( # of routine maintenance procedures each year) = mrem* Whole Body Dose

Formula:.(. hours in Row C) x (_ mrem/hr in Row D)= ( .mrem per routine
procedure) x _#. of routine maintenance procedures each year) = mrem:**.Extreniity Dose

* Expected whole Body Dose Less Than 500 mrem requires no dosimetry
** Expected Extremity Dose Less Than 5000mrem requires no dosimetry
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Appendix K:

Guidance for Demonstrating That Individual Members of
the Public Will Not Receive Doses Exceeding the Allowable

Limits
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Guidance for Demonstrating That Individual Members of the Public Will Not
Receive Doses Exceeding the Allowable Limits

Licensees must ensure that:

1. The radiation dose received by individual members of the public does not exceed I
millisievert (1 mSv) [100 millirems (100 mrem)] in one calendar year resulting from the
licensee's possession and/or use of radioactive materials.

...Members o-f the publi-cinclude persons wholive, worikor may be near locations where fixed
gauges are used or stored and employees whose assigned duties do not include the use of
radioactive materials and who work in the vicinity where gauges are used or stored.

2. The radiation dose in unrestricted areas does not exceed 0.02 mSv (2 mrem) in any one hour.

Unrestricted areas may include offices, shops, laboratories, a nearby walkway, an area near the
gauge that requires frequent maintenance, areas outside buildings, and nonradioactive equipment
storage areas. The licensee does not control access to these areas for purposes of controlling

exposure to radiation or radioactive materials. However, the licensee may control access to these
areas for other reasons such as security.

Licensees must show compliance with both 1 and 2 above. Calculations or a combination of calculations
and measurements (e.g., using an environmental TLD) are often used to prove compliance.

Calculation Method

For ease of use by most fixed gauge licensees, the examples in this appendix use conventional units. The
conversions to SI units are as follows: 1 ft = 0.305 m; 1 mrem = 0.01 mSv.

The calculation method takes a tiered approach, going through a three-part process starting with a worst
case situation and moving toward more realistic situations. It makes the following simplifications:

* each gauge is a point source;
• typical radiation levels encountered when the source is in the shielded position are taken from

either the Sealed Source & Device (SSD) Registration Certificate or the manufacturer's literature;
and

" No credit is taken for any shielding found between the gauges and the unrestricted areas.

Part 1 of the calculation method is simple but conservative. It assumes that an affected member of the
public is present 24 hours a day and uses only the inverse square law to determine if the distance between
the gauge and the affected member of the public is sufficient to show compliance with the public dose
limits. Part 2 considers not only distance, but also the time that the affected member of the public is
actually in the area under consideration. Part 3 considers distance and the portion of time that both the
gauge and the affected member of the public are present. Using this approach, licensees make only those
calculations that are needed to demonstrate compliance. In many cases licensees will need to use the
calculation method through Part 1 or Part 2. The results of these calculations typically result in higher
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radiation levels than would exist at typical facilities, but provide a method for estimating conservative
doses which could be received.

Example 1.

To better understand the calculation method, we will look at ABC Bottling, Inc., a fixed gauge licensee.
Yesterday, while on a walk-through during product changeover, the company's president noted that three
new gauges will be very close to a bottling control panel where a quality control supervisor, a worker who
does not work with fixed gauges, works. The company's president asked Joe, the Radiation Safety Officer
(RSO), to determine if the company is complying with the VDH rule.

Joe measures the distances from each gauge to the bottling control panel and looks up in the
manufacturer's literature the radiation levels individuals would encounter for each gauge. Figure 1 is Joe's
sketch of the areas in question, and Table 4 summarizes the information Joe has on each gauge.

I &Jl

Figure 1. Diagram of Bottling Line and Fixed Gauges.

Table 6. Information Known about Each Gauge

Description of Known Gauge:1 .. Gauge 2 Gauge 3.

Information: .

Where gauge is located Gauge on bottling line Gauge on main feed line Gauge on tank

Dose rate in mrem/hr 2 mrem/hr at 1ft .8mrem/hr at 1 ft 2 mrem/hr at 3 ft
encountered at specified
distance from the gauge
(from manufacturers
literature) ..

Distance in ft to bottling 8 ft 12 ft 15 ft
~ontrol panel

. . ...... ..... ... ....... .... .......... ... ...
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Example 1: Part 1

Joe's first thought is that the distance between the gauges and the bottling control panel may be sufficient
to show compliance with 12 VAC 5-481-640. So, taking a worst case approach, he assumes: 1) the
gauges are constantly present (i.e., 24 hr/d), 2) all three gauges are on (i.e., shutters are open), and 3) a
quality control (QC) supervisor, a worker who does not work with the fixed gauges, is constantly sitting at
the control panel (i.e., 24 hr/d). Joe proceeds to calculate the dose the QC supervisor might receive hourly
and yearly from each gauge as shown in Tables 5, 6, and 7 below.

Table 7. Calculation Method, Part 1: Hourly and Annual Dose Received from Gauge 1

Gauge 1: •~~ . . ." .. . . ... . .''.

Step No. Description ... .. ."Input Data r Results

1 Dose received in an hour at known distance from gauge 2 2
(e.g., from manufacturer's data), in mrem/hr

2 Square of the distance (ft) at which the Step I rate was (1) 1

measured, in square feet...:.

3 Square of the distance (ft) from the gauge to the bottling (8)2 64
control panel in an unrestricted area, in square feet

4 Multiply the results of Step 1 by the results of Step 2 ( 2 x 1 = 2
this is. an intermediate result) ____....___...._______-

5 Divide the result of Step 4 by the result of Step 3 to 2/64 0.031
calculate the dose received by the worker at the bottling
control panel, HOURLY DOSE RECEIVED FROM
GAUGE 1, in mrem in an hour

.6 Multiply the result of Step 5 by 24 br/d x 365 d/yr 0.031 x 24 x 356 0.031 x 8760.= 272::
MAXIMUMANNUAL DOSE RECEIVED FROM.
GAUGE 1, in mrem in a year. - .... ....
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Table 8. Calculation Method, Part 1: Hourly and Annual Dose Received from Gauge 2

Step No. Descrip tion n ata Results

1 Dose received in an hour at known distance from gauge 8 8
(e.g., from manufacturer's data), in mrem/hr ________

2' Square of the distance (ft) at which the Step 1Iaf Was (1)21

.......... measured, in square feet ' ' ,.-. .,. ... .•

3 Square of the distance (ft) from the gauge to the bottling (12)2 144
control panel in an unrestricted area, in square feet

4. Multiply the results of Step 1 by the results of Step 2 ( 2:x 1 2
Sthis is.an intermediate resu) ..:::::

5 Divide the result of Step 4 by the result of Step 3 to 8/144 0.56
calculate the dose received by the worker at the bottling
control panel, HOURLY DOSE RECEIVED FROM
GAUGE 2, in mrem in an hour

" Sua1tiply the resultofStep 5 b: 24 hr/d x 365 d/yateas 0.056 x24x 365 0.056 x 8760)= 49"
MAXIMUM ANNUAL DOSE RECEIVED FROM,
GAUGE 2, in mrem inca year.: insquarefeet

= . : ::: ? . . ' • . :. " : . :£.. " ... ':.. .. . .. • . ' ,
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Table 9. Calculation Method, Part 1: Hourly and Annual Dose Received from Gauge 3

Gauge 31
Step No. Description Input Data

I Dose received in an hour at known distance from gauge 2
(e.g., from manufacturer's data), in mrem/hr

2 Square of the distance (ft). at which the Step 1 rate was (3) 2
measured, in square feet.'

3 Square of the distance (ft) from the gauge to the bottling
control panel in an unrestricted area, in square feet

4 Multiply the results of Step 1 by the results of Step 2 (
this is an intermediate result) .

2 x 9 = 18

5 Divide the result of Step 4 by the result of Step 3 to 18/225 = 0.08
calculate the dose received by the worker at the bottling
control panel, HOURLY DOSE RECEIVED FROM
GAUGE 3, in mrem in an hour

6...: Multiply the result of Step5 by 24 hr/d x 365 d/yr= 0.08 x 24 x 365 0.08 x.8760 701
MAXIMUM ANNUAL DOSE RECEIVED FROM.
GAUGE 3, in mrem in a year.

To determine the total hourly and total annual dose received, Joe adds the pertinent data from the
preceding tables.

Table 10. Calculation Method, Part 1: Total Hourly and Annual Dose Received from Gauges 1, 2,
and 3

=. . _ --------

Step No. Description., Gauge 1 Gauge 2 Gauge 3 Sum

7 TOTAL HOURLY DOSE 0.031 0.056 0.08 0.031 + 0.056
RECEIVED from Step 5 of Tables 5, + 0.08 = 0.167
6, and 7, in mrem in an hour

8' TOTAL ANNUAL DOSE
RECEIVED from Step .6 of Tables 5,
6, and 7, in mremin ayear., ........

272 491 701 272+491 +
701 = 1464

Note: The Sum in Step 7 demonstrates compliance with the 2 mrem in any one hour limit. Reevaluate if
assumptions change. If the Sum in Step 8 exceeds 100 mremryr, proceed to Part 2 of the calculation method.
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At this point, Joe is pleased to see that the total dose that an individual could receive in any one hour is
only 0.167 mrem, but notes that an individual could receive a dose of 1,464 mrem in a year, much higher
than the 100 mrem limit.

Example 1: Part 2

Joe reviews his assumptions and recognizes that the QC supervisor is not at the bottling control panel 24
hr/d. He decides to make a realistic estimate of the number of hours the QC supervisor would be present at
the bottling cpntrol panel, keeping his other assumptions constant (i.e., the gauges are constantly present
(i.e., 24 hr/d), all three gauges remain on (i.e., shutter is open). He then recalculates the annual dose
received.

Table 11. Calculation Method, Part 2: Annual Dose Received from Gauges 1, 2, and 3 .-
i . . .. . . ... ; : : , : T T. :' 5 ': : i T " " . , • • ' . . ... .... .... i .. ..... ....

Step NO. N Description I Results

9 A. Average number of hours per day that individual 5
spends in area of concern (e.g., worker present at
bottling control panel 5 hr/day; the remainder of the
day the worker is away from the area performing
other duties that are not in the vicinity of gauges)

B. Average number of days per week in area (e.g., 3
worker is part time and works 3 days/week)

C. Average number of weeks per year in area (e.g., 52
worker works all year)

10 Multiply the results of Step 9.A. by. the results ofStep 5x3x52 780
9.B. byjtheqresults of Step 9.C. = AVERAGE NUMBER
OF HOURS IN AREA OF CONCERN PER YEAR _________

11 Multiply the sum in Step 7 by the results of Step 10 = 0.167 x 780 130
ANNUAL DOSE RECEIVED FROM GAUGES
CONSIDERING REALISTIC ESTIMATE OF TIME

,SPENT IN AREA OF CONCERN, in mrem in a year

Note: If Step 11 exceeds 100 mrem in a year, proceed to Part 3 of the calculation method.

Although Joe is pleased to note that the calculated annual dose received is significantly lower, he realizes
it still exceeds the 100 mrem in a year limit.

Example 1, Part 3

Again Joe reviews his assumptions and recognizes that Gauge 3 will only be used on the process line
during product changeovers and Gauge 2 has different radiation levels depending on whether the gauge is
in the "on" or "off' position (i.e., shutter is open or closed). As he examines the situation, he realizes he
must consider each gauge individually.
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Table 12. Calculation Method, Part 3: Summary of Information

INFORMATION ON GAUGES:

* Gauge 1: operates continuously (24 hrs/day) on the bottling line.
* Gauge 2: operates (in the "on" position) while the tank is being filled, approximately 1 hour during the

time the worker is present. When the pipe is not filling the tank, the gauge is in the "off' position. While in
the "off' position, the radiation level around the gauge drops to 2 mrem/hr at 1 fi, one-fourth of the radiation
level as when the gauge is in the "on" position.

* Gauge 3: is only used on the process line during product changeovers, 4 weeks per year. While affixed, it
operates continuously (24 hrs/day).

INFORMATION FROM EXAMPLE 1, PART 2, ON WHEN THE WORKER IS PRESENT AT THE
BOTTLING CONTROL PANEL:

0

0

0

5 hours per day
3 days per week
52 weeks per year

Table 13. Calculation Method, Part 3: Annual Dose Received from Gauges 1, 2, and 3

Step No. Description. Gauge 1 Gauge 2 Gauge2 Gauge3

12 Average number of hours per 5 1 4 5
day gauge operates when worker
is present at the bottling control
panel

1J3 Average numbr -of days. per 3 3ý
week gauge operates when
worker:is:present at.the.bottling
controlpanel •..... .. ... . ... " "_"' ""_."._" "

14 Average number of weeks per 52 52 52 4
year gauge operates when
worker is present at the bottling
control panel

• 2.2_ _ _ _ _ _ _ _ _ _ _ _ __._ _ __.__._• " . .. ..... . . . . . . . . . .. - S'• " _ _" _ _ _.. . .... . ... .... .._ _.... ... ... . ...... .... ." .. ........... -'-"12 2 -,':. J . • , ..................... .. .
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Step.No. Description Gauge 1 T Gauge 2 Gauge 2 Gauge 3.'
......... :...... .. :..•.•... .: "•': ' ':<: " " : " ... . .:.•. " • "•" O n " ""O ff""

15 Multiply the results of Stepl2 5x3x52= 1 x3x52= 4x3x52= 5x3x4=60
by the results of Step 13 by the 780 156 624
results of Step 14 = TOTAL
HOURS EACH GAUGE
OPERATED PER YEAR
WHILE WORKER IS
PRESENT AT BOTTLING
CONTROL PANEL

16 MultiplytheresultsofStep 15 -780 x0.031 = 156x0.056 624x 60x 0.08
by the results of Step 7 (for 124 =8.7 (0.056/4) = 4.8 in mrem
Gauge.2 in the'"off' position,.. 8.7 :in a year
the radiation level drops to 1:/4. ,
so divide-the results of Ste :7 by
4) =ANNUAL DOSE
RECEIVED FROM EACH
• GAUGE, in mrem in a year .. .. "....."."...""."_" '_'"""". ",'_..._ . •"""__ "..

17 Sum the results of Step 16 for 24 + 8.7 + 4.8 46.2
each gauge = TOTAL
ANNUAL DOSE RECEIVED
CONSIDERING REALISTIC
ESTIMATE OF TIME SPENT
IN AREA OF CONCERN
AND TIME GAUGE
OPERATES, in mrem in a

y e a r..... ...... ........ .... •: • •, , .. : .................. ... .

Note: If the result in Step 17 is greater than 100 mrem/yr, the licensee must take corrective actions.

Joe is pleased that the result in Step 17 shows compliance with the 100 mrem/yr limit. Had the result in
Step 17 been higher than 100 mrem/yr, then Joe could have done one or more of the following:

" Consider whether the assumptions used to determine occupancy and the time each gauge operates
are accurate, revise the assumptions as needed, and recalculate using the new assumptions

" Calculate the effect of any shielding located between the gauges and the bottling control panel --
such calculation is beyond the scope of this Appendix

* Take corrective action (e.g., add shielding, move the bottling control panel) and perform new
calculations to demonstrate compliance

* Train the QC supervisor as required by 12 VAC 5-481-2260.

Note that in the example, Joe evaluated the unrestricted area at the bottling control panel. Licensees also
need to make similar evaluations for other unrestricted areas and to keep in mind the ALARA principle,
taking reasonable steps to keep radiation dose received below regulatory requirements. In addition,
licensees need to be alert to changes in situations (e.g., adding a gauge to the process line, changing the
QC supervisor's schedule, or changing the estimate of the portion of time spent at the bottling control
panel) and to perform additional evaluations, as needed.
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RECORD KEEP[NG: 12 VAC 5-481-1050 requires licensees to maintain records demonstrating Ili compliance with the dose limits for individual members of the public.

Combination Measurement - Calculation Method

This method, which allows the licensee to take credit for shielding between the gauge and the area in
question, begins by measuring radiation levels in the areas, as opposed to using manufacturer-supplied
rates at a specified distance from each gauge. These measurements must be made with calibrated survey
meters sufficiently sensitive to measure background levels of radiation. A maximum dose of I mSv (100
mrem). received by an individual over a period of 2080 hours (i.e., a work year of 40 hr/wk for 52 wk/yr)
is equal to less than 0.5 microsievert (0.05 mrem) per hour.

This rate is well below the minimum sensitivity of most commonly available G-M surveyD instruments. Ii
Instruments. used to make measurements for calculations must be sufficiently sensitive. An instrument
equipped with a scintillation-type detector (e.g., NaI(Tl)) or a micro-R meter used in making very low
gamma radiation measurements should be adequate.

Licensees may also choose to use environmental TLDs. TLDs used for personnel monitoring (e.g., LiF)
may not have sufficient sensitivity for this purpose. Generally, the minimum reportable dose received is
0.1 mSv (10 mrem). Suppose a TLD monitors dose received and is changed once a month. If the
measurements are at the minimum reportable level, the annual dose received could have been about 1.2
mSv (120 mrem), a value in excess of the 1 mSv/yr (100 rem/yr) limit. If licensees use TLDs to evaluate
compliance with the public dose limits, they should consult with their TLD supplier and choose more
sensitive TLDs, such as those containing CaF2 that are used for environmental monitoring. This direct
measurement method would provide a definitive measurement of actual radiation levels in unrestricted
areas without any restrictive assumptions. Records of these measurements can then be evaluated to ensure
that rates in unrestricted areas do not exceed the I mSv/yr (100 mrem/yr) limit.

Example 2

As in Example 1, Joe is the RSO for ABC Bottling, Inc., a fixed gauge licensee. The company has three
gauges located near a bottling control panel which is operated by a worker who does not work with the
fixed gauges. See Figure 1 and Table 4 for information. Joe wants to see if the company complies with
the public dose limits at the bottling control panel.

Joe placed an environmental TLD badge at the bottling control panel for 30 days. The TLD processor sent
Joe a report indicating the TLD received 100 mrem.
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Table 14. Combination Measurement - Calculation Method
•~~ ~ ~ ~ ~~~ .. .: i ..:i ' ::: ... ....... .. ' :: i:7 : ... ...

Step No. . Description . Input Data and Results

:P art 1 ... ." • .. ..

I Dose received by TLD, in mrem 100

.2 Total hours. TLD exposed . ... 24hr/d x 30 d/mo= 720

3 Divide the results of Step I by the results of Step 2 to 0.14
determine HOURLY DOSE RECEIVED, in mrem in an hour

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

4 Multiply the.resul.tsfStep3by365 d/yrx 24 hr/d 8760 365 x 24 x 0.14 8760 x 0.14
hours in one year =.MAXIMUM ANNUAL DOSE 1226.
RECEIVED FROM GAUGES, in mrem in a year ..• ......... • .. ..

Note: For the conditions described above, Step 3 indicates that the dose received in any one hour is less than the 2
mrem in any one hour limit. However, if there are any changes, then the licensee would need to reevaluate the
potential doses which could be received in any one hour. Step 4 indicates that the annual dose received would be
much greater than the 100mrem in a year allowed by the regulations.

Part 2

At this point Joe can adjust for a realistic estimate of the time the worker spends at the bottling control panel as he
did in Part 2 of Example 1.

. '.)."... . ... .. • . • . ...... . ..

Part 3

If the results of Joe's evaluation in Part 2 show that the annual dose received in a year exceeds 100 orem, then he
can make adjustments for realistic estimates of the time spent in the area of concern as in Part 3 of Example 1.
(Recall that the TLD measurement was made while all the gauges were operating; i,e., 24 hr/d for the 30 days that
the TLD was in place.)
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Appendix L:

Operating and Emergency Procedures
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Operating and Emergency Procedures

Operating Procedures:

* If personnel dosimetry is provided:
" Always wear your assigned thermoluminescent dosimeter (TLD), film badge or optically

simulated luminescent dosimeter (OSL) when using the gauge.
" Never wear another person's TLD, film badge or OSL.
" Never store your TLD, film badge -or OSL near the gauge.

• Use the gauge according to the manufacturer's or distributors instructions and recommendations.
Perform routine cleaning and maintenance according to the manufacturer's or distributor's
instructions and recommendations.

* Test each gauge for the proper operation of the on-off mechanism (shutter) and indicator, if any, at
intervals not to exceed 6 months or as specified in the SSD certificate.

* Do not touch the unshielded source with your fingers, hands, or any part of your body.
* Do not place hands, fingers, feet, or other body parts in the radiation field from an unshielded

source.
" Post a radiation warning sign at each entryway to an area where it is possible to be exposed to the

beam.
* Prevent employees from entering the radiation beam during maintenance, repairs, or work in, on,

or around the bin, tank, or hopper on which the device is mounted by developing lock-out
procedures. These procedures should specify who will be responsible for ensuring that the lock-out
procedures are followed.

" Prevent unauthorized access, removal, or use of the gauge.
" After making changes affecting the gauge (e.g., changing the location of gauges, removing

shielding, adding gauges, changing the occupancy of adjacent areas), reevaluate compliance with
public dose limits and ensure proper security of gauges.

* Conduct a physical inventory every 6 months to account for all sealed sources and devices.

Emergency Procedures:

If the gauge becomes damaged or if any other emergency or unusual situation arises:
* Stop use of the gauge.
* Immediately secure the area and keep people away from the gauge until the situation is

assessed and radiation levels are known. However, perform first aid for any injured
individuals and remove. them from the area only when medically safe to do so.

* If any equipment is involved, isolate the equipment until it is determined there is no
contamination present.

* Gauge users and other potentially contaminated individuals should not leave the scene until
emergency assistance arrives.

* Notify the persons in the order listed below of the situation:
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NAME WORK PHONE NUMBER HOME PHONE NUMBER

* Follow the directions provided by the person contacted above.

RSO and Licensee Management:

Arrange for a radiation survey to be conducted as soon as possible by a knowledgeable person
using appropriate radiation detection instrumentation. This person could be a licensee employee
using a survey meter, a local emergency responder, or a consultant. To accurately assess the
radiation danger, it is essential that the person performing the survey be competent in the use of
the survey meter.

w :Make necessary notifications to local authorities as well as the agency as required. Appendix P
contains typical agency incident notifications required for fixed gauge licensees. (Even if not
required to do so, you may report ANY incident to the agency by calling (804) 864-8150 during
business hours and (804) 674-2400 or (800) 468-8992, which is staffed 24 hours a day and accepts
collect calls. Identify emergency as radiological.) VDH notification is required when gauges
containing licensed material are lost or stolen and when gauges are damaged or involved in
incidents that result in doses in excess of 12 VAC 5-481-1110 limits. Reporting requirements are
found in 12 VAC 5-481-1110.

Note: Fill in with (and update, as needed) the names and telephone numbers of appropriate personnel (e.g., the
RSO, AUs, or other knowledgeable licensee staff, licensee's consultant, gauge manufacturer, distributor or
representative, fire department, or other emergency response organization, as appropriate, and the agency) to be
contacted in case of emergency.

ICopies of operating and emergency procedures must be posted at each location of use or if
posting procedures is not practicable, a notice that briefly describes the procedures and states p
where they may be examined may be posted instead.

Copihesrofoperating m a.n.deexamernc, may .P eduresnshold. be.po.idd.t all gae us..Jý-cpe foertn n mrency proc€eduress-ho•uld be-provided toall gauge. users. .... ... i.......
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Appendix M:

Model Leak Test Program
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Model Leak Test Program

Training

Before allowing an individual to perform leak testing, the RSO will ensure that he or she has sufficient
classroom and on-the-job training to show competency in performing leak tests independently.
Classroom training may be in the form of lecture, videotape, or self-study and will cover the following
subject areas:

* Principles and practices of radiation protection
* Radioactivity measurements, monitoring techniques, and the use of instruments
" Mathematics and calculations basic to the use and measurement of radioactivity
" Biological effects of radiation.

Appropriate on-the-job-training consists of:

* Observing authorized personnel collecting and analyzing leak test samples
* Collecting and analyzing leak test samples under the supervision and in the physical presence of

an individual authorized to perform leak tests.

Facilities and Equipment

* To ensure achieving the required sensitivity of measurements, leak tests will be analyzed in a low-
background area.

* Individuals conducting leak tests will use a calibrated and operable survey instrument to check
leak test samples for gross contamination before they are analyzed.

* A NaI(T1) well counter system with a single or multichannel analyzer or an equivalent detector
will be used to count samples from gauges containing gamma-emitters (e.g., Cs-137, Co-60).

" A liquid scintillation or gas-flow proportional counting system or equivalent detector will be used
to count samples from gauges containing beta-emitters (e.g., Sr-90) or alpha emitters (e.g., Am-
241).

Frequency for Conducting Leak Tests of Sealed Sources

* Leak tests will be conducted at the frequency specified in the respective SSD Registration
Certificate.

Procedure for Performing Leak Testing and Analysis

* For each source to be tested, list identifying information such as gauge serial number,
radionuclide, activity.

• If available, use a survey meter to monitor exposure.
• Prepare a separate wipe sample (e.g., cotton swab or filter paper) for each source.
* Number each wipe to correlate with identifying information for each sotirce.
• Wipe the most accessible area where contamination would accumulate if the sealed source were

leaking.
* Select an instrument that is sensitive enough to detect 185 Bq (0.005 microcurie) of the

radionuclide contained in the gauge.
* Using the selected instrument count and record background count rate.
* Check the instrument's counting efficiency using standard source of the same radionuclide as the

source being tested or one with similar energy characteristics. Accuracy of standards should be
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within ± 5% of the stated value and traceable to a primary radiation standard such as those
maintained by the National Institutes of Standards and Technology (NIST).

* Calculate efficiency.

For example:

cpm from std) - (cpm from bkg)] = efficiency in cpm/Bq
activity of std in Bq

cpm = counts per minute
std = standard
bkg = background

Bq = Becquerel

* Count each wipe sample; determine net count rate.
* For each sample, calculate and record estimated activity in Bq (or microcuries).

For example:

cpm from wipe sample) - (cpm from bkg)] = Bq on wipe sample
efficiency in cpm/Bq

" Sign and date the list of sources, data and calculations. Retain records for 3 years.
* If the wipe test activity is 185 Bq (0.005 microcurie) or greater, notify the RSO, so that the source

can be withdrawn from use and disposed of properly. Also notify the agency.

Reference: See the NRC webpage at http://www.nrc.jov to obtain a copy of Draft RG FC 412-4, "Guide for the
Preparation of Applications for Licenses for the Use of Radioactive Materials in Leak-Testing Services," dated June
1985.
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Information Needed to Support Applicant's Request to
Perform Non-Routine Operations
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Information Needed to Support Applicant's Request to Perform Non-
Routine Operations

Applicants should review the section in this document on "Maintenance," which discusses, in general,
licensee responsibilities before any maintenance or repair is performed.

Non-routine operations include installation of the gauge, initial radiation survey, repair or maintenance
involving or potentially affecting components, including electronics, related to the radiological safety of
the gauge (e.g., the source, source holder, source drive mechanism, shutter, shutter control, or shielding),
gauge relocation, replacement, and disposal of sealed sources, alignment, removal of a gauge from
service, and any other activities during which personnel could receive radiation doses exceeding VDH
limits.

Any non-manufacturer/non-distributor supplied replacement components or parts, or the use of materials
(e.g., lubricants) other than those specified or recommended by the manufacturer or distributor need to be
evaluated to ensure that they do not degrade the engineering safety analysis performed and accepted as
part of the device registration. Licensees also need to ensure that, after maintenance or repair is
completed, the gauge is tested and functions as designed, before the unit is returned to routine use.

If non-routine operations are not performed properly with attention to good radiation safety principles, the
gauge may not operate as designed and personnel performing these tasks could receive radiation doses
exceeding VDH limits. Radionuclides and activities in fixed gauges vary widely. For illustrative purposes
in less than one minute, an unshielded cesium-I137 source with an activity of 100 millicuries can deliver
0.05 Sv (5 reins) to a worker's hands or fingers (i.e., extremities), assuming the extremities are I
centimeter from the source. However, gauges can contain sources of even higher activities with
correspondingly higher dose rates. The threshold for extremity monitoring is 0.05 Sv (5 reins) per year.

Thus, applicants wishing to perform non-routine operations must use personnel with special training and
follow appropriate procedures consistent with the manufacturer's or distributors instructions and
recommendations that address radiation safety concerns (e.g., use of radiation survey meter, shielded
container for the source, and personnel dosimetry (if required)). Accordingly, provide the following
information:

Describe the types of work, maintenance, cleaning, repair that involve:

" Installation, relocation, or alignment of the gauge
" Components, including electronics, related to the radiological safety of the gauge (e.g., the source,

source holder, source drive mechanism, shutter, shutter control, or shielding)
" Replacement and disposal of sealed sources
* Removal of a gauge from service
* A potential for any portion of the body to come into contact with the primary radiation

beam; or
* Any other activity during which personnel could receive radiation doses exceeding VDH limits.

The principal reason for obtaining this information is to assist in the evaluation of the qualifications of
individuals who will conduct the work and the radiation safety procedures they will follow.
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A licensee may initially mount a gauge, without specific VDH, the NRC or Agreement State
authorization, if the gauge's SSD Certificate explicitly permits mounting of gauges by users and
under the following conditions:

* The gauge must be mounted according to written instructions provided by the manufacturer
or distributor;

* The gauge must be mounted in a location compatible with the "Conditions of Normal Use"
and "Limitations and/or Other Considerations of Use" in the certificate of registration issued
by NRC or an Agreement State;

* The on-off mechanism (shutter) must be locked in the off position, if applicable, or the
source must be otherwise fully shielded;

* The gauge must be received in good condition (package was not damaged); and
* The gauge must not require any modification to fit in the proposed location.

Mounting does not include electrical connection, activation, or operation of the gauge. The source
must remain fully shielded and the gauge may not be used until it is installed and made operational
by a person specifically licensed by VDH, the NRC or an Agreement State to perform such
operations.

" Identify who will perform non-routine operations and their training and experience. Acceptable
training would include manufacturer's or distributor's courses for non-routine operations or
equivalent.

" Submit procedures for non-routine operations. These procedures should ensure the following:
• doses to personnel and members of the public are within regulatory limits and ALARA

(e.g., use of shielded containers or shielding);
" the source is secured against unauthorized removal or access or under constant

surveillance;
* appropriate labels and signs are used;
* manufacturer's or distributor's instructions and recommendations are followed;
* any non-manufacturer/non-distributor supplied replacement components or parts, or the use

of materials (e.g., lubricants) other than those specified or recommended by the
manufacturer or distributor are evaluated to ensure that they do not degrade the engineering
safety analysis performed and accepted as part of the device registration; and

* before being returned to routine use, the gauge is tested to verify that it functions as
designed and source integrity is not compromised.

* Confirm that individuals performing non-routine operations on gauges will wear both
whole body and extremity monitoring devices or perform a prospective evaluation
demonstrating that unmonitored individuals performing non-routine operations are not
likely to receive, in one year, a radiation dose in excess of 10% of the allowable limits.

* Verify possession of at least one survey instrument that meets the criteria in "Radiation Safety
Program - Instruments" in VAREG, ' Guidance for Fixed Gauge Devices."

" Describe steps to be taken to ensure that radiation levels in areas where non-routine operations will
take place do not exceed 12 VAC 5-481-640 limits. For example, applicants can do the following:

* commit to performing surveys with a survey instrument (as described above);
* specify where and when surveys will be conducted during non-routine operations; and
* commit to maintaining, for 3 years from the date of the survey, records of the survey (e.g.,

who performed the survey, date of the survey, instrument used, measured radiation levels
correlated to location of those measurements), as required by 12 VAC 5-481-1000.
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Major DOT Regulations; Sample Shipping Documents,
Placards and Labels
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Major DOT Regulations; Sample Shipping Documents, Placards and
Labels

The major areas in the DOT regulations that are most relevant for transportation of typical fixed gauges
that are shipped as Type A quantities are as follows:

" Hazardous Materials Table, 49 CFR 172.101, Appendix A, list of hazardous substances and
reportable quantities (RQ), Table 2: radionuclides

* Shipping Papers 49 CFR 172.200, 172.201, 172.202, 172.203, 172.204: general entries,
description, additional description requirements, shipper's certification

* Package Markings 49 CFR 172.300, 172.301, 172.303, 172.304, 172.310, 172.324: General
marking requirements for non-bulk packagings, prohibited marking, marking requirements,
radioactive material, hazardous substances in non-bulk packaging

" Package Labeling 49 CFR 172.400, 172.401, 172.403, 172.406, 172.407, 172.436, 172.438,
172.440: General labeling requirements, prohibited labeling, radioactive materials, placement of
labels, specifications for radioactive labels

" Placarding of Vehicles 49 CFR 172.500, 172.502, 172.504, 172.506, 172.516, 172.519, 172.556:
Applicability, prohibited and permissive placarding, general placarding requirements, providing
and affixing placards: highway, visibility and display of placards, specifications for
RADIOACTIVE placards

" Emergency Response Information, Subpart G, 49 CFR 172.600, 172.602, 172.604: Applicability
and general requirements, emergency response information, emergency response telephone
number

• Training, Subpart H, 49 CFR 172.702, 172.704: Applicability and responsibility for training and
testing, training requirements

" Radiation Protection Program for Shippers and Carriers, Subpart 1, 49 CFR 172.801, 172.803,
172.805: Applicability of the radiation protection program, radiation protection program,
recordkeeping, and notifications

" Shippers - General Requirements for Shipments and Packaging, Subpart 1, 49 CFR 173.403,
173.410, 173.412, 173.415, 173.431, 173.433, 173.435, 173.441, 173.443, 173.448, 173.475,
173.476: Definitions, general design requirements, additional design requirements for Type A
packages, authorized Type A packages, activity limits for Type A packages, requirements for
determining Al and A2, table of Al and A2 values for radionuclides, radiation level limitations,
contamination control, general transportation requirements, quality control requirements prior to
each shipment, approval of special form radioactive materials

" Carriage by Public Highway - General Information and Regulations, Subpart A, 49 CFR 177.816,
177.817, 177.834(a), 177.842: Driver training, shipping paper, general requirements (secured
against movement), Class 7 (radioactive) material.

Note: Type B shipping packages transport quantities of radionuclides greater than Type A allowable quantities.
Requirements for Type B packages are in 12 VAC 5-481-3000.
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99



VDH Incident Notifications

Table 15. Tyical VDH Incident Notifications Required for Fixed Gauge Licensees

'Event Telephone , Written Report.,: Regulatory Requirement
"_______________... ____" __ "oNotification

Theft or loss of material Immediate 30 days 12 VAC 5-481-1090

Whole body dose greater than Imnmediate 30 days 12 VAC 5-481-1100
0.25 Sv (25 reins)

Extremity dose greater than 2.5 Immediate 30 days 12 VAC 5-481-1100
Sv (250 rems)

Whole body dose greater than 24 hours 30 days 12 VAC 5-481-1100
0.05 Sv (5 rems) in 24 hours

Extremity dose greater that 0.5 24 hours 30 days 12 VAC 5-481-1100
Sv (50 rems) in 24 hours

Whole body dose greater than None 30 days 12 VAC 5-481-1100
0.05 Sv (5 rems)

Dose to individual member of None 30 days 12 VAC 5-481-1100
the public greater than 1 mSv
(100 mrems)

Filing petition for bankruptcy None Immediately after filing 12 VAC 5-481-490 E &F
petition

Expiration of License None 60 days 12 VAC 5-481-500

Decision to permanently cease None 60 days 12 VAC 5-481-500 D
1 licensed activities at entire site

Decision to permanently cease None 60 days 12 VAC 5-481-500 D
licensed activities in any
separate building or outdoor
area that is unsuitable for
release for unrestricted use

No principal activities None 60 days 12 VAC 5-481-500 D
conducted for 24 months at the
entire site
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Event j Telephone'. , Writteni.Report-, Regulatory Requirement
Notiflication

No principle activities None 60 days 12 VAC 5-481-500 D
* conducted for 24 months in
any separate building or
outdoor area that is unsuitable
for release for unrestricted
used

Event that prevents immediate Immediate 30 days 12 VAC 5-481-1110
protective actions necessary to
avoid exposure to radioactive
materials that could exceed
regulatory limits

Equipment is disabled or fails 24 hours 30 days 12 VAC 5-481-1110
to function as designed when
required to prevent radiation
exposure in excess of
regulatory limits

Unplanned fire or explosion 24 hours 30 days 12 VAC 5-481-1110

that affects the integrity of any

licensed material or device,
container, or equipment with
licensed material

Note: Telephone notifications shall be made to the agency at (804) 864-8150 during business hours, (804) 674-
2400 or (800) 468-8992, which is staffed 24 hours/day. Identify the emergency as radiological.
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EXECUTIVE SUMMARY

Virginia Regulatory Guides (VAREGS) are issued to describe and make available to the

applicant or licensee, acceptable methods of implementing specific parts of 12 VAC 5-481

'Virginia Radiation Protection Regulations,' to delineate techniques used by staff in

evaluating past specific problems or postulated accidents, and to provide guidance to applicants,

registrants, or licensees. VAREGS are not substitutes for 12 VAC 5-481 'Virginia Radiation

Protection Regulations'; therefore, compliance with them is not required. Methods and

solutions different from those set forth in this guide will be acceptable if they provide a basis for

the Virginia Department of Health (VDH), Radioactive Materials Program, to determine if a

radiation protection program meets the current rule and protects public health and safety.

Comments and suggestions for improvements in this VAREG are encouraged at all times and it

will be revised, as appropriate, to accommodate comments and to reflect new information or

experience. Comments should be sent to: Virginia Department of Health, Radioactive

Materials Program, 109 Governor Street, Room 730, Richmond, VA 23219.

Request for single copies of this guide (which may be reproduced) can be made in writing to:

Virginia Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730,

Richmond, VA 23219. This guide is also available on our website:

http://www.vdh.virginia.gov/rad/RHP-Index.asp.

This VAREG 'Guidance for Self-shielded Irradiators' has been developed to streamline the

application process for a Self-shielded Irradiator License. A copy of the VDH form,

'Application for Radioactive Material License Authorizing the Use of Self-shielded Irradiators'

is located in Appendix A of this guide.

Appendix C through Q provides examples, models, procedures and additional information that

can be used when completing the application.

It typically takes 60-90 days for a license to be processed and issued if the application is

complete. When submitting the application be sure to include the appropriate application fee

listed in 12 VAC 5-490.
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In summary, the applicant will need to do the following to submit an application for a Self-

shielded Irradiator license:

" Use this regulatory guide to prepare the VDH form, 'Application for Radioactive Material

License Authorizing the Use of Self-shielded Irradiators' (Appendix A).

* Complete the VDH form, 'Application for Radioactive Material License Authorizing the Use

of Self-shielded Irradiators' (Appendix A). See 'Contents of Application' of the guide for

additional information.

* Include any additional attachments.

All supplemental pages should be on 8 ½" x 11" paper.

Please identify all attachments with the applicant's name and license number (if a

renewal).

* Avoid submitting proprietary information unless it is absolutely necessary.

" Submit an original signed application along with attachments (if any).

" Submit the application fee (for new licenses only).

" Retain one copy of the licensee application and attachments (if any) for your future

reference. You will need this information because the license will require that radioactive

material be possessed and used in accordance with statements, representation, and procedures

provided in the application and supporting documentation.

If you have any questions about the application process please contact this office at (804) 864-

8150.
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ABBREVIATIONS

ALARA as low as is reasonably achievable
ALI annual limit on intake
ANSI American National Standards Institute
AU authorized user
bkg background
Bq Becquerel
CaF2 calcium fluoride
cc centimeter cubed
CDE committed dose equivalent
CEDE committed effective dose equivalent
CFR Code of Federal Regulations
Ci Curie
CD-ROM compact disc-read only memory
C/kg coulomb/kilogram
cm 2  centimeter squared
Co-60 cobalt-60
cpm counts per minute
Cs-137 cesium-137
d Day
DOE United States Department of Energy
DOT United States Department of Transportation
dpm disintegrations per minute
EDE effective dose equivalent
FDA United States Food and Drug Administration
ft Foot
GBq Gigabecquerel
G-M Geiger-Mueller
GPO Government Printing Office
hr Hour
IN Information Notice
IP Inspection Procedure
kg kilogram
LiF lithium fluoride
m meter
MBq megabecquerel
mCi millicurie
MeV million electron volt
mGy milligray
mo Month
MOU memorandum of understanding
mR milliroentgen
mrem millirem
mSv millisievert
NCRP National Council on Radiation Protection and Measurements
NIST National Institute of Standards and Technology
NMSS Office of Nuclear Material Safety and Safeguards
NRC United States Nuclear Regulatory Commission
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NTIS National Technical Information Service
NVLAP National Voluntary Laboratory Accreditation Program
OSL optically stimulated luminescence dosimeters
OSP Office of State Programs
P&GD Policy and Guidance Directive
QA quality assurance
R roentgen
Rev. revision
RG Regulatory Guide
RQ reportable quantities
RSO radiation safety officer
SDE shallow-dose equivalent
Sr-90 strontium-90
SFPO Spent Fuel Project Office
SI International System of Units (abbreviated SI from the French Le Systeme

Internationale d'Unites)
SSD sealed source and device
SSDR Sealed Source and Device Registration
std Standard
Sv Sievert
TAR technical assistance request
TBq Terabecquerel
TEDE total effective dose equivalent
TI transportation index
TLD thermoluminescent dosimeters
URL uniform resource locator
U. S. C. United States Code
USDA United States Department of Agriculture
VAREG Virginia Regulatory Guidance
VDH Virginia Department of Health
wk Week
yr Year

1tCi microcurie
% percent
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PURPOSE OF GUIDE

This document provides guidance to an applicant preparing a license application for Self-

Shielded Irradiator License. It also provides guidance on VDH's criteria for evaluating a Self-

Shielded Irradiator license application.

Note: Irradiators subject to the requirements of 12 VAC 5-481 'Virginia Radiation Protection Regulations'
Part VII, 'Radiation Safety Requirements for Irradiators' are not discussed in this guide.

This VAREG is not intended to address the research and development or the commercial aspects

of manufacturing, distribution, and service of self-shielded irradiators and their associated

sources.

Within this document, the phrases or terms, "self-shielded irradiator," "self-contained

irradiators," or "irradiators" are used interchangeably.

Irradiators are used for a variety of purposes in research, industry, and other fields resulting in

different types for specific uses. Typical uses are:

* Irradiating blood or blood products

" Sterilizing or reducing microbes in medical and pharmaceutical supplies

• Preserving foodstuffs

* Studying radiation effects

" Synthesizing and modifying chemicals and polymers

" Eradicating insects through sterile male release programs

* Calibrating thermoluminescent dosimeters (TLDs).

The American National Standards Institute (ANSI) has developed and published safety standards

for gamma irradiators. In determining basic safety requirements, ANSI divided all gamma

irradiators into four general categories. This report deals with the type of irradiator discussed in

ANSI Standard N433.1, "Safe Design and Use of Self-Contained, Dry Source Storage Gamma

Irradiators (Categoty I)".

Note: Copies of this standard may be ordered electronically at http://www.ansi.org or by writing to ANSI,
1430 Broadway, New York, NY 10018. Copies are also available from the National Technical Information
Service (NTIS), 5285 Port Royal Road, Springfield, VA 22161 (1-800-533-6847).
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This guide also uses the same definition of a self-shielded irradiator as the ANSI definition for a

Category I irradiator: "[a]n irradiator in which the sealed source(s) is completely contained in a

diy container constructed of solid materials, the sealed source(s) is shielded at all times, and

human access to the sealed source(s) and the volume(s) undergoing irradiation is not physically

possible in its designed configuration."

Depending on the design, the radiation source within the irradiator may be in a fixed position or

may be movable. In the latter case, interlocks are used to ensure that the source does not move

into a position that, during normal use of the irradiators, may cause a radiation hazard to any

individual. Bypassingor failure of an interlock could cause persons to be exposed to high levels

of radiation.

Self-shielded irradiators typically contain several hundred to several thousand terabecquerels

(TBq) (or curies (Ci)) of cesium-137 (Cs-137) or cobalt-60 (Co-60) and range in weight from

several hundred to several thousand kilograms (kg) (or pounds). Other irradiators contain

megabecquerel (MBq) (or millicurie (mCi)) quantities of strontium-90 (Sr-90), a beta emitter,

and are used primarily for thermoluminescent dosimeter (TLD) calibration.

This guide identifies the information needed to complete VDH form, 'Application for a

Radioactive Material License Authorizing the Use of Self-shielded Irradiators.' (Appendix A).

The format for each item in this guide is as follows:

" Rule - references 12 VAC 5-481 'Virginia Radiation Protection Regulations'

requirements applicable to the item;

" Criteria - outlines the criteria used to judge the adequacy of the applicant's response;

* Discussion - provides additional information on the topic sufficient to meet the needs of

most readers; and

I Response from Applicant - shows the appropriate item on the application and provides:

response(s), offers the option of an alternative response, or indicates that no response is

needed on that topic.
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The information submitted in the application must be sufficient to demonstrate that proposed

equipment, facilities, personnel, and procedures are adequate to protect the health and safety of

the citizens of the Commonwealth of Virginia in accordance with agency guidelines.

Submission of incomplete or inadequate information will result in delays in the approval process

for the license. Additional information will be requested when necessary to ensure that an

adequate radiation safety program has been established. Such requests for additional information

will delay completion of the application's review and may be avoided by a thorough study of the

rule and these instructions prior to submitting the application.

12 VAC 5-481 'Virginia Radiation Protection Regulations' requires the applicant and/or

licensee to develop, document, and implement procedures that will ensure compliance with the

rule. The appendices describe radiation protection procedures. Each applicant should read the

rule and procedures carefully and then decide if the procedure addresses specific radiation

protection program needs at the applicant's facility. Applicants may adopt a procedure included

in this VAREG or they may develop their own procedures to comply with the applicable rule.

In this guide, "dose" or "radiation dose" means absorbed dose, dose equivalent, effective dose

equivalent, committed dose equivalent, committed effective dose equivalent, or total effective

dose equivalent (TEDE). These terms are defined in 12 VAC 5-481-10. Rem and Sievert (Sv),

its SI equivalent (I rem = 0.01 Sv), are used to describe units of radiation exposure or dose.

These units are used because 12 VAC 5-481, 'Virginia Radiation Protection Regulations',

Part IV 'Standards for Protection Against Radiation' sets dose limits in terms of rem, not rad

or roentgen. A useful rule of thumb is an exposure of I roentgen is equivalent to an absorbed

dose of 1 rad and dose equivalent of I rem.

This VAREG provides the latest guidance and is modeled on the Nuclear Regulatory

Commission's (NRC) NUREG 1556, Volume 5. The VAREG shows the requirements in terms

of the 12 VAC 5-481 and provides a user-friendly format to assist with the preparation of a Self-

Shielded Irradiator license application.
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LICENSES

Applicants should study this document, related guidance, and all applicable regulations carefully

before completing the VDH Form 'Application for a Radioactive Material License Authorizing

the Use of Self-shielded Irradiators'. VDH expects licensees to provide requested information

on specific aspects of their proposed radiation protection program in attachments to the

application. When necessary, VDH may ask the applicant for additional information to gain

reasonable assurance that an adequate radiation protection program has been established.

After a license is issued, the licensee must conduct its program in accordance with the following:

0 Statements, representations, and procedures contained in the application and in

correspondence with VDH;

0 Terms and conditions of the license; and

* 12 VAC 5-481 'Virginia Radiation Protection Regulations'.
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THE 'AS LOW AS IS REASONABLY ACHIEVABLE

(ALARA)' CONCEPT

12 VAC 5-481-630, Radiation protection programs, states that "each licensee shall develop,

document, and implement a radiation protection program commensurate with the scope and

extent of licensed activities" and "the licensee shall use, to the extent practical, procedures and

engineering controls based upon sound radiation protection principles to achieve occupational

doses and doses to members of the public that are...ALARA." This section also requires that

licensees review the content of the radiation protection program and its implementation annually.

Information directly related to radiation protection standards in 12 VAC 5-481 'Virginia

Radiation Protection Regulations', Part IV 'Standards for Protection Against Radiation',

is contained in:

* NRC's NUREG-1736, 'Consolidated Guidance: 10 CFR Part 20 - Standards for Protection

Against Radiation.'

Applicants should consider the ALARA philosophy detailed in these reports when developing

plans to work with licensed radioactive materials.
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WHO REGULATES AT FACILITIES IN THE

COMMONWEALTH OF VIRGINIA?

In the special situation of work at federally controlled sites in the Commonwealth of Virginia, it

is necessary to know the jurisdictional status of the land to determine whether Nuclear

Regulatory Commission (NRC) or VDH has regulatory authority. The NRC has regulatory

authority over land determined to be under "exclusive federal jurisdiction," while VDH has

jurisdiction over non-exclusive federal jurisdiction land (see Table 1). Applicants and licensees

are responsible for finding out, in advance, the jurisdictional status of the specific areas where

they plan to conduct licensed operations. VDH recommends that applicants and licensees ask

their local contacts for the federal agency controlling the site (e.g., contract officer, base

environmental health officer, district office staff) to help determine the jurisdictional status of the

land and to provide the information in writing, so that licensees can comply with NRC or VDH

regulatory requirements, as appropriate. The following table lists examples of regulatory

authority.

Table 1: Who Regulates the Activity?

Applicant and Proposed Location of Work Regulatory Agency

Federal agency regardless of location (except that Department of

Energy [DOE] and, under most circumstances, its prime contractors NRC

are exempt from licensing [10 CFR 30.12])

Non-federal entity in non-Agreement State, U.S. territory, or
NRC

possession

Non-federal entity in VA at non-federally controlled site VDH

Non-federal entity in VA at federally-controlled site not subject to VDH
exclusive Federal jurisdiction

Non-federal entity in VA at federally-controlled site subject to
NRCexclusive federal jurisdiction
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A current list of Agreement States States (States that have entered into agreements with the NRC

that give them the authority to license and inspect radioactive material used or possessed within

their borders), including names, addresses, and telephone numbers of responsible officials are

maintained by the NRC Office of Federal and State Materials and Environmental Management

Programs and is available on their website: http://nrc-stp.ornl..Pov/.
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MANAGEMENT RESPONSIBILITY

VDH endorses the philosophy that effective radiation protection program management is vital to

safe operations that comply with VDH regulatory requirements.

"Management" refers to the chief executive officer or other individual having the authority to
manage, direct, or administer the licensee's activities or that person's delegate or delegates.

To ensure adequate management involvement, a management representative (i.e., chief executive

officer or delegate) must sign the submitted application acknowledging management's

commitments to and responsibility for all the following:

* Radiation protection, security, and control of radioactive materials, and compliance

with rule;

* Knowledge about the contents of the license and application;

* Compliance with current VDH and United States Department of Transportation

(DOT) regulations and the licensee's operating and emergency procedures;

* Provision of adequate resources (including space, equipment, personnel, time and, if

needed, contractors) to the radiation protection program to ensure that public, and

workers are protected from radiation hazards;

* Appointment of a qualified individual who has agreed in writing to work as the RSO;

Management may delegate individuals (i.e., an RSO or other designated individual) to submit

amendment requests to VDH. A correspondence delegation letter must be completed, signed by

management and submitted to VDH. A sample letter has been included in Appendix C.
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APPLICABLE RULE

It is the applicant's or licensee's responsibility to obtain, read and follow 12 VAC 5-481

'Virginia Radiation Protection Regulations'.

The following parts of 12 VAC 5-481 'Virginia Radiation Protection Regulations' contain

requirements applicable to Self-shielded Irradiators licensees:

* Part 1:

" Part III:

* Part IV:

" Part X:

" Part XIII:

"General Provisions"

"Licensing of Radioactive Material"

"Standards for Protection from Radiation"

"Notices, Instructions and Reports to Workers; Inspections."

"Transportation of Radioactive Material"

Request for single copies of the above documents (which may be reproduced) can be made in

writing to: Virginia Department of Health, Radioactive Materials Program, 109 Governor Street,

Room 730, Richmond, VA 23219 or, for an electronic copy, go to our web site at:

http://www.vdh.virginia..gov/rad/RH P-Index. asp.
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HOW TO FILE

Applicants for a materials license should do the following.'

* Be sure to use the current guidance from VDH in preparing an application.

" Complete VDH form, 'Application for Radioactive Material License Authorizing the Use of

Self-shielded Irradiators' (Appendix A).

" For each separate sheet, other than submitted with the application, identify and key it to the

item number on the application, or the topic to which it refers.

* Submit all documents on 8 '/2 x 11 inch paper.

" Avoid submitting proprietary information unless it is absolutely necessary.

" Submit an original, signed application.

* Retain one copy of the license application for your future reference.

Deviations from the suggested wording of responses as shown in this VAREG or submission of
alternative procedures will require a more detailed review.

Note: Personal employee information (i.e., home address, home telephone number, Social Security
Number, date of birth, and radiation dose information) should not be submitted unless specifically
requested by VDH.
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WHERE TO FILE

Applicants wishing to possess or use radioactive material in Commonwealth of Virginia are

subject to the requirements of 12 VAC 5-481 'Virginia Radiation Protection Regulations' and

must file a license application with:

Virginia Department of Health
Radioactive Materials Program
109 Governor Street, Room 730

Richmond, Virginia 23219
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LICENSE FEES

The appropriate fee must accompany each application or license amendment request. Refer to 12

VAC 5-490 to determine the amount of the fee. VDH will not issue the new license prior to fee

receipt. Once the technical review has begun, no fees will be refunded. Application fees will be

charged regardless of VDH's disposition of an application or the withdrawal of an application.

Licensees are also subject to annual fees; refer to 12 VAC 5-490.

Direct all questions about VDH's fees or completion of Item 11 of VDH form, 'Application for

Radioactive Material License Authorizing the Use of Self-shielded Irradiators' (Appendix A) to:

Virginia Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730,

Richmond, Virginia 23219 or (804) 864-8150.
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CONTENTS OF APPLICATION

Item 1: Type of Application

On the application check the appropriate box and list the license number for renewals and
amendments.

Response from Applicant:

'Item 1 Type Of Application (Check one box)

El New License F1 Renewal License Number _________

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

Item 2: Name and Mailing Address of Applicant

List the legal name of the applicant's corporation or other legal entity with direct control over use
of the radioactive material; a division or department within a legal entity may not be a licensee.
An individual may be designated as the applicant only if the individual is acting in a private
capacity and the use of the radioactive material is not connected with employment in a
corporation or other legal entity. Provide the mailing address where correspondence should be
sent. A Post Office box number is an acceptable mailing address.

Notify the agency of changes in mailing address.

Response from Applicant:

Item 2 Name And Mailing Address Of Applicant:

Applicant's Telephone Number (Include area code):

;• .=..::a::..:,i,,• ,• ,•,• 4•r • .;•: • ..... ..... ... •. • : ,:,.,•i ; .• " " .......

Note: The agency must be notified before control of the license is transferred or when bankruptcy
proceedings have been initiated. See below for more details. NRC Information Notice (IN) 97-30,
"Control of Licensed Material during Reorganizations, Employee-Management Disagreements, and
Financial Crises," dated June 3, 1997, discusses the potential for the security and control of licensed
material to be compromised during periods of organizational instability.

References: Information Notices (IN) are available at NRC's web site, http://www.nrc.gov.
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Timely Notification of Transfer of Control

Rule: 12 VAC 5-481-330, 12 VAC 5-481-490 B

Criteria: Licensees must provide full information and obtain the VDH's prior written consent
before transferring control of the license, or, as some licensees call it, "transferring the license."

Discussion: Transferring control may be the result of mergers, buyouts, or majority stock
transfers, Although it is not the VDH's intent to interfere with the business decisions of
licensees, it is necessary for licensees to obtain prior agency written consent before the
transaction is finalized. This is to ensure the following:

" Radioactive materials are possessed, used, or controlled only by persons who have valid
VDH, NRC, or another Agreement State licenses;

" Materials are properly handled and secured;
" Persons using these materials are competent and committed to implementing appropriate

radiological controls;
* A clear chain of custody is established to identify who is responsible for final disposition

of records and licensed material;
" Public health and safety are not compromised by the use of such materials.

Notification of Bankruptcy Proceedings

Rule: 12 VAC 5-481-490 E & F

Criteria: Immediately following filing of voluntary or involuntary petition for bankruptcy for or
against a licensee, the licensee must notify VDH, in writing, identifying the bankruptcy court in
which the petition was filed and the date of filing.

Discussion: Even though a licensee may have filed for bankruptcy, the licensee remains
responsible for all regulatory requirements. VDH needs to know when licensees are in
bankruptcy proceedings in order to determine whether all licensed materials are accounted for
and adequately controlled and whether there are any public health and safety concerns (e.g.,
contaminated facility). VDH shares the results of its determinations with other involved entities
(e.g., trustee) so that health and safety issues can be resolved before bankruptcy actions are
completed.

Item 3: Person to Be Contacted Regarding Application

Criteria: Identify the individual who can answer questions about the application and include his
or her telephone number.

Discussion: This is typically the proposed RSO, unless the applicant has named a different
person as the contact. The agency will contact this individual if there are questions about the
application.
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Notify the agency if the contact person or his or her telephone number changes so that the
agency can contact the applicant or licensee in the future with questions, concerns, or
information. This notice is for "information only" and does not require a license amendment or a
fee.

Response from Applicant:

Item 3 Person To Contact Regarding Application:

Contact's Telephone Number (Include area code):

Item 4: Address(es) Where Licensed Material Will Be Used or Possessed

Rule: 12 VAC 5-481-450, 12 VAC 5-481-490 C

Criteria: Applicants must provide a specific address for each location where radioactive
material will be used, stored, or dispatched.

Discussion: Specify the street address, city, and state or other descriptive address (e.g., on
Highway 17, 5 miles east of the intersection of Highway 17 and State Route 165, Anytown, VA)
for each facility. The descriptive address should be sufficient to allow a VDH inspector to find
the facility location. A Post Office Box address is not acceptable.

A VDH approved license amendment is required before locating an irradiator at an address not
already listed on the license or at a new room location, whether that irradiator is an additional
unit or a relocation of an existing unit.

Being granted a VDH license does not relieve a licensee from complying with other applicable
Federal, State, or local regulations (e.g., local zoning requirements; a local ordinance requiring
registration of a radiation-producing device).
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Response from Applicant:

Item 4 Addresses Where Licensed Material Will Be Used or Possessed (Do not use Post Office Box):
Address Telephone Number (Include area code)

Address Telephone Number (Include area code)

Address Telephone Number (Include area code)

Note: As discussed later under "Financial Assurance and Record Keeping for Decommissioning,"
licensees do need to maintain permanent records on where licensed material was used or stored while the
license was in force. This is important for making future determinations about the release of these
locations for unrestricted use (e.g., before the license is terminated). For self-shielded irradiator licensees,
acceptable records are sketches or written descriptions of the specific locations where each irradiator is
used or stored and any information relevant to damaged devices or leaking radioactive sources.

Item 5: Radiation Safety Officer (RSO)

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-630

Criteria: RSOs must have adequate training and experience. Successful completion of training
as described in Appendix G is evidence of adequate training and experience.

Discussion: The person responsible for the radiation protection program is called the Radiation
Safety Officer (RSO). The RSO needs independent authority to stop operations that he or she
considers unsafe. He or she must have sufficient time and commitment from management to
fulfill certain duties and responsibilities to ensure that radioactive materials are used in a safe
manner. Typical RSO duties are-provided in Table 2 and described in Appendix H. The agency
requires the name of the RSO on the license to ensure that licensee management has always
identified a responsible, qualified person and that the named individual knows of his or her
designation as RSO.
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Table 2. RSO Duties and Authorities
..Radiation Safety Officer

Duties and Authorities
1. Establish and oversee all operating, emergency, and ALARA procedures and review

them regularly.
2. Oversee all material disposal for compliance with VDH/DOT rules.

3. Ensure required inventories, leak tests, etc are conducted and the records are recorded
and maintained.

4. Ensure irradiator security is maintained.

5. Operations are conducted safely and corrective actions are implemented, when
necessary, including terminating operations.

6. Make certain all required routine maintenance is performed and operations and
equipment are used properly.

7. Perform annual audit and notify appropriate parties if any item is found to be not in
compliance with VDH rule.

Above all, the RSO is the key to maintaining the radiation safety of the operations to
the workers, the public, and the environment.

Response from Applicant:

.... .~~~~~ ~~~ ., . . ....... ... ....7 . .......

Item 5. Radiation Safety Officer (RSO) (Check one box and attach evidence of training and experience)

Name: Telephone Number (Include area code):_

E] Before obtaining radioactive material, the proposed RSO will have successfully completed training as described in Appendix
G of VAREG 'Guidance For Self-shielded Irradiators'. Before being named as the RSO, future RSOs will have successfully
completed training as described in Appendix G of VAREG 'Guidance For Self-shielded Irradiators.'

OR

LI Alternative infonnation demonstrating that the proposed RSO is qualified by training and experience is attached. Before being
named as the RSO, future RSOs will have successfully completed training as described in Appendix G of VAREG 'Guidance
For Self-shielded Irradiators.'

Item 6: Authorized Users

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-2260, 12 VAC 5-481-2270, 12 VAC 5-481-2310

Criteria: Authorized users (AUs) must have adequate training and experience. Successful
completion of training as described in Appendix G is evidence of adequate training and
experience.

Discussion: An AU is a person whose training and experience meet VDH criteria, who is named
either explicitly or implicitly on the license, and who uses or directly supervises the use of
licensed material. AUs must ensure the proper use, security, and routine maintenance of self-
shielded irradiators containing licensed material. They must have appropriate training to provide
reasonable assurance that they will use the irradiator safely, maintain security of and access to
the irradiator, and respond appropriately to accidents and malfunctions.
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An AU is considered to be supervising the use of licensed material when he or she directs
personnel in operations involving the material. Although the AU may delegate specific tasks to
supervised users (e.g., maintaining records), he or she is still responsible for safe use of licensed
material.

Response from Applicant:

Item 6 Authorized Users (Check one box)

SE Before using radioactive material, authorized users will have received training as described in Appendix G in

VAREG 'Guidance for Self-shielded Irradiators.'

OR

E A description of the training and experience for proposed authorized users is attached.

Item 6.1: Training for Individuals Working in or Frequenting Restricted
Areas (Instructions to Occupationally Exposed Workers and Ancillary
Personnel)

Rule: 12 VAC 5-481-10, 12 VAC 5-481-450, 12 VAC 5-481-630, 12 VAC 5-481-840, 12 VAC
5-481-2260, 12 VAC 5-481-2270, 12 VAC 5-481-2280, 12 VAC 5-481-2310 C

Criteria: Individuals working with, as well as in the vicinity of, a self-shielded irradiator must
have adequate training and experience. For those individuals who are not AUs yet work in the
vicinity of a self-shielded irradiator and, in the course of employment, are likely to receive in a
year an occupational dose of radiation over I millisievert (mSv) (100 millirem (mrem)), the
licensee must provide training as required by 12 VAC 5-481-2270. The extent of this training
must be commensurate with potential radiological health protection problems present in the work
place.

Discussion: Individuals, other than AUs (e.g., biomedical engineers), may perform routine
maintenance on irradiators. However, they must be trained in radiation safety and in the
irradiator manufacturers' operating procedures, or they must work under the supervision and in
the direct physical presence of someone who has this training.

Some licensees may have specific individuals trained to perform installations, relocations, non-
routine maintenance, or repairs. Authorizations for these functions are separate from those for an
AU or an individual who performs routine maintenance and will be specifically stated in a
license condition. Appendix I contains training for individuals who will conduct non-routine
maintenance.

A licensee may recognize that some individuals (e.g., housekeeping staff), although not likely to
receive doses over 1 mSv (100 mrem), should receive training to ensure adequate security and
control of licensed material. Licensees may provide these individuals with training
commensurate with their involvement with licensed material. For example, housekeeping staff
may receive training on the nature and location of the irradiator and the meaning of the radiation
symbol, and instructions not to touch the irradiator and to remain out of the room if the irradiator
door is open.
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Item 7: Radioactive Material

Sealed Radioactive Material

Rule: 12 VAC 5-481-440, 12 VAC 5-481-450

Criteria: Applicants must provide the manufacturer's (or distributor's) name and model number
for each requested sealed source and device. Licensees will be authorized to possess and use only
those sealed sources and devices specifically approved or registered by NRC or another
Agreement State.

Discussion: NRC or other Agreement States perform a safety evaluation of self-shielded
irradiators before authorizing a manufacturer (or distributor) to distribute the irradiators to
specific licensees. The safety evaluation is documented. in a Sealed Source and Device (SSD)
Registration Certificate. Before the formalization of the SSD registration process, some older
irradiators may have been specifically approved on a license. Licensees can continue to use those
units specifically listed on their licenses. Applicants must provide the manufacturer's (or
distributor's) name and model number for each requested sealed source and device so that the
agency can verify that they have been evaluated in an SSD Registration Certificate or
specifically approved on a license.

As explained in an "Urgent Notice" with an enclosed Order, both dated July 3, 1984 (see
Appendix E), an NRC licensee identified a malfunction that could have resulted in a radiation
overexposure. The malfunction involved an interlock mechanism that would have failed to
prevent a shielded door from being opened after the source had moved out of the shielded
position. The Order, which remains in effect, modifies licenses that authorize J. L. Shepherd
Mark I or Model 81-22 irradiators. Applicants wishing to use either of these models must comply
with the Order's requirements.

Consult with the proposed manufacturer (or distributor) to ensure that requested sources and
devices are compatible and conform to the sealed source and device designations registered with
the NRC or other Agreement States. Licensees may not make any changes to the sealed source,
device, or source/device combination that would alter the description or specifications from
those indicated in the respective registration certificates, without obtaining the agency's prior
permission in a license amendment. Such changes may necessitate a custom registration review;
increasing the time needed to process a licensing action.

SSD Registration Certificates contain sections on "Conditions of Normal Use" and "Limitation
and Other Considerations of Use." These sections may include limitations derived from
conditions imposed by the manufacturer (or distributor), by particular conditions of use that
would reduce radiation safety of the device, or by circumstances unique to the sealed source or
device. For example, working life of the device or appropriate temperature and other
environmental conditions may be specified. Except as specifically approved by VDH, licensees
are required to use irradiators according to their respective SSD Registration Certificates.
Applicants should obtain a copy of the certificate and review it with the manufacturer,
distributor, or with the agency, to ensure that they understand and comply with the requirements
of the SSD.

Note: If necessary and manufacturer cannot supply the certificate, SSD registration certificates are also
available by calling the agency at (804) 864-8150.
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Purpose(s) for Which Licensed Material Will Be Used

Rule: 12 VAC 5-481-440, 12 VAC 5-481-450, 12 VAC 5-481-490 C

Criteria: Proposed activity is authorized by 12 VAC 5-481 'Virginia Radiation Protection
Regulations', and irradiators will be used only for the purposes for which they were designed
and according to the manufacturer's (or distributor's) recommendations and instructions for use
as specified in an approved SSD Registration Certificate. Uses other than those already listed
must not compromise the integrity of the source or source shielding or other components of the
device critical to radiation safety.

Discussion: Allowed uses normally include irradiation of blood, insects, animals, biological
samples, and inanimate objects. Usually prohibited are irradiation of flammable and explosive
materials which may harm the shielding or the sealed source containment, or other materials
(e.g., unsealed containers of acids or corrosive liquids) which may interfere with the safe
operation of the device. Irradiation of food for commercial distribution to the public is subject to
regulations of the Food and Drug Administration (FDA) and the U.S. Department of Agriculture
(USDA) and will not be discussed in this document.

Requests to irradiate items not listed or prohibited in the SSD Registration Certificate will be
reviewed on a case-by-case basis. Applicants need to submit enough information to demonstrate
that irradiation of the proposed items will not compromise the integrity of the source or source
shielding, or other components critical to radiation safety of the device. Contact the agency for
additional case-specific guidance. Being granted a VDH license does not relieve a licensee from
complying with other applicable Federal, State, or local regulations (e.g., FDA and USDA
regulations about irradiation of food for commercial distribution).

Response from Applicant
.. . . . . .. . . .. . . . . . . . .. ... .. . . . . .. .. . . . .. ... . . . . . . ... .. . . . . . . .. I..ii.II I.l r I I I I I I I I I I q I I I

Item 7 Radioactive Material (Attach additional pages if necessary)
ELEMENT AND MASS NUMBER CHEMICAL AND PHYSICAL FORM
El Cobalt- Q] Strontium-90
60 El Other Isotope (please specify): SEALED SOURCE
El
Cesium-137

SEALED SOURCE MANUFACTURER OR DEVICE MANUFACTURER OR DISTRIBUTOR AND MODEL
DISTRIBUTOR AND MODEL NUMBER NUMBER

MAXIMUM QUANTITY (Not to exceed either the INTENDED USE:
maximum activity per source or device as specified in the
Sealed Source and Device Registration Certificate)

Note: For more information about the SSD registration process, see the current version of NUREG -
1556, Vol. 3, "Consolidated Guidance About Materials Licenses: Applications for Sealed Source and
Device Evaluation and Registration." It can be accessed at NRC's web site, http://www.nrc.gov.
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Item 7.1 Financial Assurance and Recordkeeping for Decommissioning

Rule: 12 VAC 5-481-100, 12 VAC 5-481-450 C, 12 VAC 5-481-490, 12 VAC 5-481-500, 12
VAC 5-481-560, 12 VAC 5-481-570, 12 VAC 5-481-1160

Criteria: Self-shielded irradiator licensees authorized to possess sealed sources containing
radioactive material in excess of the limits specified in 12 VAC 5-481-450 C must-provide
evidence of financial assurance for decommissioning.

Even if no financial assurance is required, licensees are required to maintain, in an identified
location, decommissioning records related to structures and equipment where irradiators are used
or stored and to leaking sources. Pursuant to 12 VAC 5-481-450 C, licensees must transfer these
records important to decommissioning to either of the following:

" The new licensee, before licensed activities are transferred or assigned according to
12 VAC 5-481-450 C 10.

* The agency before the license is terminated.

Discussion: The requirements for financial assurance are specific to the types and quantities of
radioactive material authorized on a license. Most self-shielded irradiator applicants and
licensees do not need to take any action to comply with the financial assurance requirements
because their total inventory of licensed material does not exceed the limits in 12 VAC 5-481-
450 C. The limits for typical self-shielded irradiator sealed sources are shown in Table 3.
Applicants requesting more than one radionuclide need to use the sum of the ratios method to
determine whether financial assurance is needed. See Appendix F for additional information.

Table 3. Minimum Inventory Quantity Requiring Financial Assurance

Radionuclide Atvt
Gigabecquerel (GBq) Curie (Ci)

Cs-137 3 .7 x 106 100,000

Co-60 3.7 x 105 10,000

Sr-90 3.7 x 104 1,000
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Applicants and licensees wanting to possess self-shielded irradiators or irradiators and other
licensed materials exceeding the limits in 12 VAC 5-481-450 C must submit evidence of
financial assurance or a decommissioning funding plan (12 VAC 5-481-450 C 6). NRC Reg
Guide 3.66, "Standard Format and Content of Financial Assurance Mechanisms Required for
Decommissioning Under 10 CFR Parts 30, 40, 70, and 72," dated June 1990, contains approved
wording for each mechanism authorized by the regulation to guarantee or secure funds except for
the Statement of Intent for government licensees. See Appendix F for the recommended
wording for a Statement of Intent.

VDH will authorize possession exceeding the limits shown in Table 3, without requiring
decommissioning financial assurance, for the purpose of normal source exchange for no more
than 30 days.

12 VAC 5-481-450 C also requires that licensees maintain records important to
decommissioning in an identified location. All self-shielded irradiator licensees need to maintain
records of structures and equipment where each irradiator was used or stored. As-built drawings
with modifications of structures and equipment shown as appropriate fulfill this requirement. If
drawings are not available, licensees shall substitute appropriate records (e.g., a sketch of the
room or building, or a description of the area) concerning the specific areas and locations. If no
records exist regarding structure and equipment where self-shielded irradiators were used or
stored, licensees shall make all reasonable efforts to create such records based upon historical
information (e.g., employee recollections). In addition, if self-shielded irradiator licensees have
experienced unusual occurrences (e.g., leaking sources, other incidents that involve spread of
contamination), they also need to maintain records about contamination that remains after
cleanup or that may have spread to inaccessible areas.

For self-shielded irradiator licensees whose sources have never leaked, acceptable records important
to decommissioning are sketches or written descriptions of the specific locations where each
irradiator was used or stored.

Requirements for Disposition of Records Important to Decommissioning
" Before licensed activities are transferred or assigned according to 12 VAC 5-481-450 C 10,

transfer to the new licensee

" Before the license is terminated, transfer records to the agency.

References: To obtain copies of RG 3.66 and P&GD FC 90-2 (Rev. 1), "Standard Review Plan for
Evaluating Compliance with Decommissioning Requirements, "dated April 30, 1991 are available at
NRC's web site, http://www.nrc.gov, under "Electronic Reading Room."
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Item 8: Facilities and Equipment

Rule: 12 VAC 5-481-450, 12 VAC 5-481-630, 12 VAC 5-481-640, 12 VAC 5-481-720, 12
VAC 5-481-840, 12 VAC 5-481-850, 12 VAC 5-481-860

Criteria: Facilities and equipment must be adequate to protect health and minimize danger to
life or property.

Discussion: Self-shielded irradiators incorporate many engineering features to protect
individuals from unnecessary radiation exposure. These devices are usually designed for use in a
laboratory environment (i.e., inside a building protected from the weather and without wide
variations of temperature and humidity). For information to help applicants determine the
location of irradiators, see the sections on the SSD Registration Certificate entitled, "Conditions
of Normal Use" and "Limitations and/or Other Considerations of Use."

For example, if a proposed location for a self-shielded irradiator is not within the conditions of
normal use or the limitations of use, the applicant will need to provide adequate justification. In
addition, the applicant will need to take compensatory measures (e.g., increased surveillance and
maintenance) to ensure that the irradiator operates as designed and provides the intended level of
protection. IN 96-3 5, "Failure of Safety Systems on Self-Shielded Irradiators Because of
Inadequate Maintenance and Training," dated June 11, 1996, discusses an incident resulting
from irradiator failure in which the lack of a climate-controlled environment (i.e., loading dock)
may have accelerated the degradation of internal components leading to a failed interlock and
excessive dose received by an irradiator operator.

Self-shielded irradiators vary in weight from several hundred to several thousand kilograms
(pounds). Before installing an irradiator, licensees need to evaluate whether the floor in the
proposed location can support the irradiator. Often licensees locate self-shielded irradiators on a
ground floor. Some smaller and lighter irradiators require additional security, measures to prevent
unauthorized removal (e.g., locked in a room, bolted to the floor). For more information see Item
9.6 'Operating and Emergency Procedures' and Item 9.5 'Public Dose.'

The fire-resistant properties of most irradiators should provide adequate radioactive material
containment and shielding integrity in most situations; however, additional protection is
desirable for some situations. For example, the room housing the irradiator should be equipped
with an automatically operated fire detection and control system (sprinkler, chemical, or gas). As
an alternative, the self-shielded irradiator should be located under conditions (e.g., ground floor
location in fire-resistant building with little combustible material) and other controls (e.g.,
coordination with and training of firefighting personnel) that ensure a low level of radiation risk
attributable to fires.

The applicant should identify the self-shielded irradiator location by room number and should
submit drawings of the location within the facility.

Provide the following on the facility diagrams:
" Drawings should be to scale, and indicate the scale used;
" Location, room numbers, and principal use of each room or area where radioactive

material is used or stored;
" Location, room numbers, and principal use of each adjacent room (e.g., office, file, toilet,

closet, hallway), including areas above, beside, and below; and,
• If multiple locations of storage, indicate address on diagram.
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Response from Applicant:

Item 8 Facilities And Equipment (Check all that apply)

El Diagrams of radioactive material area(s) of use are attached.

AND EITHER

E We will ensure that each area where a self-shielded irradiator is located corresponds to the 'Conditions of Normal Use' and
'Limitations and/or Other Considerations of Use' on the applicable irradiator's Sealed Source and Device Registration Certificate;
the floor beneath the self-shielded irradiator is secured to prevent unauthorized access or removal; and each area where a self
shielded irradiator is located is equipped with an automatically operated fire detection and control system (sprinkler, chemical, or
gas) or the location of the area and other controls ensure a low-level radiation risk attributable to fires.

OR

E] We will submit alternative information; be sure to include justification for placing an irradiator in an area that does not correspond
to the"Conditions of Normal Use' and the 'Limitations and/or Other Considerations of Use.'

References: INs are available at NRC's web site, http://www.nrc.gov.

Item 9: Radiation Safety Program

Item 9.1: Audit Program

Rule: 12 VAC 5-481-630, 12 VAC 5-481-980, 12 VAC 5-481-990

Criteria: Licensees must review the content and implementation of their radiation protection
programs annually to ensure the following:

" Compliance with VDH and DOT regulations (as applicable), and the terms and
conditions of the license;

* Occupational doses and doses to members of the public are as low as is reasonably
achievable (ALARA) (12 VAC 5-481-630); and

* Records of audits and other reviews of program content are maintained for 3 years.

Discussion: Appendix J contains a suggested audit program that is specific to the use of self-
shielded irradiators and is acceptable to the agency. All areas indicated in Appendix J may not
be applicable to every licensee and may not need to be addressed during each audit. For example,
licensees do not need to address areas that do not apply to their activities or activities which have
not occurred since the last audit. Generally, audits are conducted at least once every 12 months.

The agency's emphasis in inspections is to perform actual observations of work in progress. As a
part of their audit programs, applicants should consider performing unannounced audits of
irradiator users to determine if, for example, operating and emergency procedures are available
and are being followed.

It is essential that once identified, problems be corrected comprehensively and in a timely
manner; IN 96-28, "Suggested Guidance Relating to Development and Implementation of
Corrective Action," dated May 1, 1996, provides guidance on this subject. The agency will
review the licensee's audit results and determine if corrective actions are thorough, timely, and
sufficient to prevent recurrence. If violations are identified by the licensee and these steps are
taken, the agency can exercise discretion and may elect not to cite a violation. The agency's goal
is to encourage prompt identification and comprehensive correction of violations and
deficiencies.
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Licensees must maintain records of audits and other reviews of program content and
implementation for 3 years from the date of the record. The agency will find that audit records
containing the following information to be acceptable: date of audit, name of person(s) who
conducted audit, persons contacted by the auditor(s), areas audited, audit findings, corrective
actions, and follow-up.

Response from Applicant:I.Item 9.1 Audit Program
The applicant is not required to, and should not, submit its audit program to the agency for review. This matter will be
examined during inspection.

References: The documents referenced above are available electronically at NRC's web site,
http://www.nrc.gov.

Item 9.2 Radiation Monitoring Instruments

Rule: 12 VAC 5-481-450 A, 12 VAC 5-481-750, 12 VAC 5-481-1000

Criteria: Licensees must possess, or have access to, radiation monitoring instruments that are
necessary to protect health and minimize danger to life or property. Instruments used for
quantitative radiation measurements must be calibrated at intervals not to exceed 12 months for
the radiation measured.

Discussion: All licensees possessing self-shielded irradiators should have, or have access to,
calibrated radiation detection instruments to determine radiation levels in areas adjacent to the
irradiator. Usually, it is not necessary for a licensee to havea survey meter solely for use during
irradiator operations, since it is not expected that a survey be performed each time a sample is
irradiated. In these cases it is acceptable for the meter to be available on short notice in the event
of an accident or malfunction that could reduce the shielding of the. sealed source(s). Surveys
may be required to verify source integrity and to ensure that dose rates in unrestricted areas and
public and occupational doses are within regulatory limits.

As explained in an "Urgent Notice" with an enclosed Order, both dated July 3, 1984 (see
Appendix E), an NRC licensee identified a malfunction that could have resulted in a radiation
overexposure. The malfunction involved an interlock mechanism that would have failed to
prevent a shielded door from being opened after the source had moved out of the shielded
position. The Order, which remains in effect, modifies licenses which authorize J. L. Shepherd
Mark I or Model 81-22 irradiators and requires licensee to provide either a calibrated and
operable radiation survey meter or room monitor for use with either of these irradiators.
Although not required for all licensees possessing moving-source irradiators, it would be prudent
for these licensees to use either a calibrated survey meter or room monitor to ensure that the
sources are in the shielded position whenever a sample is not undergoing irradiation.

The agency requires that survey meter calibrations be performed by the instrument manufacturer
or a person specifically authorized by VDH, the NRC or another Agreement State, unless the
applicant specifically requests this authorization. Applicants seeking authorization to perform
survey meter calibrations must follow the survey instrument calibration program in Appendix K
or submit alternative procedures for review.

32



Response from Applicant:

Item 9.2 Radiation Monitoring Instruments (Check one box)

[- We will use instruments that meet the radiation monitoring instrument specifications published in Appendix K of VAREG
"Guidance for Self-shielded Irradiators." Additionally, each survey meter will have been calibrated by the manufacturer or other
person authorized by VDH, the NRC or another Agreement State to perform survey meter calibrations no more than 12 months before
the date the meter is used.

OR

jJ We will use instruments that meet the radiation monitoring instrument specifications published in Appendix K of VAREG
* "Guidance for Self-shielded Irradiators." Additionally, we will implement the model survey meter calibration program published in

Appendix K of VAREG "Guidance for Self-shielded Irradiators" and we ensure that each survey meter will have been calibrated
no more than 12 months before the date the meter is used.

OR

* We will have access to survey equipment and/or procedures for ensuring that interlocks function, as required, to return
moving self-shielded irradiator sources to the shielded position and/or determining source shielding integrity after an incident
involving the self-shielded irradiator.

Notes:
* Licenses authorizing J. L. Shepherd Mark I or Model 81-22 irradiators will be conditioned to

require compliance with the terms of the Order in Appendix E. Applicants requesting these
irradiators must ensure that their radiation detection instruments meet these requirements.

* Applicants who plan to perform non-routine maintenance that will affect safety-critical
components (e.g., sealed source, radiation shielding, source movement control or mechanism,
interlocks) will need to possess and use appropriate, calibrated radiation survey meters. Refer to
the section on Item 9.8 Maintenance, Appendix I, and Appendix K for more information.

* Required calibration records must be retained for a minimum of 3 years.

Item 9.3: Material Receipt and Accountability

Rule: 12 VAC 5-481-100, 12 VAC 5-481-450 C, 12 VAC 5-481-480 B, 12 VAC 5-481-490, 12
VAC 5-481-560, 12 VAC 5-481-570, 12 VAC 5-481-740, 12 VAC 5-481-840, 12 VAC 5-481-
1010, 12 VAC 5-481-1090, 12 VAC 5-481-1150, 12 VAC 5-481-3100

Criteria: Licensees must do the following:

" Maintain accountability for self-shielded irradiators by conducting physical inventories at
intervals not to exceed 6 months (or as justified by the applicant) to account for all sealed
sources.

* Maintain records of receipt, transfer, and disposal of self-shielded irradiators.

Discussion: While loss, theft, or misplacement of most self-shielded irradiators is unlikely
because of their size and weight, accountability for licensed materials must be ensured. Many
licensees record use of self-shielded irradiators in a logbook. Licensees are also required to
conduct leak tests of irradiator sealed source(s) at the frequency specified in the SSD
Registration Certificate. Since both of these activities require that an individual approach the
irradiator, records of use and leak tests may be used as part of an accountability program. For
more information, see Item 9.6 Operating and Emergency Procedures and Item 9.7 Leak
Tests in this guide. However, since some irradiators may not be in use or are used rarely, the
agency expects licensees to physically approach and account for all sealed sources at least every
6 months.

33



'Cradle to Grave' accountability refers to maintaining the radioactive material from the moment
it becomes a part of your organization through performing the physical inventories (ensuring the
material's location, etc) until it leaves your organization (through transfer, return to
manufacturer/distributor, or disposal to properly licensed facility).

Receipt, transfer, and disposal records must be maintained for the times specified in Table 4.
Typically, these records contain the following types of information:

* Radionuclide and activity (in units of becquerels or curies) of radioactive material in each
sealed source

0 Manufacturer's (or distributor's) name, model number, and serial number (if appropriate)
of each device containing radioactive material

* Location of each sealed source and device
* For materials transferred or disposed of, the date of the transfer or disposal, name and

license number of the recipient, description of the affected radioactive material (e.g.,
radionuclide, activity, manufacturer's (or distributor's) name and model number, serial
number).

Information on locations where irradiators are used or stored are records important to
decommissioning and required by 12 VAC 5-481-450 C.

Table 4. Record Maintenance

Type of Record How Long Record Must be Maintained

For as long as the material is possessed until 3 years after transfer or
Receipt disposal
Transfer For 3 years after transfer
Disposal Until VDH terminates the license
Important todecomm in ig to Until the site is released for unrestricted usedecommissioning*

* See the Item 7.1, Financial Assurance and Recordkeeping for decommissioning.

Response from Applicant:

Item9.3 Material Receipt And Accountability (Checkonebox)

El Physical inventories will be conducted at intervals not to exceed 6 months, to account for all sealed sources and devices received
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Item 9.4: Occupational Dose

Rule: 12 VAC 5-481-630, 12 VAC 5-481-640, 12 VAC 5-481-700, 12 VAC 5-481-710, 12
VAC 5-481-750, 12 VAC 5-481-760, 12 VAC 5-481-1040, 12 VAC 5-481-1130, 12 VAC 5-
481-1140

Criteria: Applicants must do either of the following:

* Perform a prospective evaluation demonstrating that unmonitored individuals are not
likely to receive, in one year, a radiation dose in excess of 10% of the allowable limits as
shown in Table 5.

OR
* Provide dosimetry as follows:

Personnel dosimeters which are processed and evaluated by a National Voluntary
Laboratory Accreditation Program (NVLAP) approved processor and are exchanged at
a frequency recommended by the processor; or

- Direct or indirect reading pocket ionization chambers that:
" Are assigned to a single individual whose accumulated dose is read, recorded, and

the chamber recharged, as appropriate, before the chamber is assigned to another
individual

" Have a range of 0 to at least 2 mSv (200 mrem)
" Are checked at intervals not to exceed one year for correct response to radiation
" Read within ±20% of the true radiation exposure
" Are used under a program that prescribes action to evaluate the individual's dose

Table 5. Occupational Dose Limits for Adults.

Occupational Dose Limits for Adults (12 VA C 5-481-640)

Body Location Dose (Annual)

Total Effective Dose Equivalent 0.05 Sv (5 Rem)
(Dose to Whole Body)

Dose to the skin and extremities* 0.5 Sv (50 Rem)

Dose to lens of the eyes 0.15 Sv (15 Rem)

*Extremities includes the arms below the elbows and the legs below the knees

Discussion: Under conditions of r'outine use and maintenance, the typical self-shielded irradiator
user does not require a personnel monitoring device (dosimetry). However, individuals who
perform non-routine maintenance do require personnel monitoring devices. Appendix L
provides guidance on performing a prospective evaluation demonstrating that self-shielded
irradiator users are not likely to exceed 10% of the applicable limits and thus, are not required to
have personnel dosimetry.

When personnel monitoring is needed, most licensees use either film badges, OSLs or other
approved similar devices that are supplied by a NVLAP-approved processor. The exchange

35



frequency for film badges is usually monthly due to technical concerns about film fading. The
exchange frequency for OSLs is usually quarterly. Applicants should verify that the processor is
NVLAP-approved. Consult with the NVLAP-approved processor for its recommendations for
exchange frequency and proper use.

Some licensees use self-reading dosimeters in lieu of processed dosimetry. This is acceptable if
the criteria above are met. See ANSI N322, "Inspection and Test Specifications for Direct and
Indirect Reading Quartz Fiber Pocket Dosimeters," for more information.

Response from Applicant:

Item 9.4 Occupational Dose (Check one box)

[] We will maintain, for inspection by the agency, documentation demonstrating that unmonitored individuals are not likely to receive, in

one year, a radiation dose in excess of 10 percent of the allowable limits in 12 VAC 5-481-640.

OR

[ We will provide dosimetry processed and evaluated by a NVLAP-approved processor that is exchanged at a frequency
recommended by the processor.

Note: Some licensees choose to provide personnel dosimetry to their workers for reasons other than
compliance with VDH requirements (e.g., to respond to worker requests).

References: National Institute of Standards and Technology (NIST) Publication 810, "National
Voluntary Laboratory Accreditation Program Directory," is published annually and is available
electronically at http://ts.nist.gov/nvlap . NIST Publication 810 can be purchased from GPO, whose URL
is http://www.gpo.gov. ANSI N322 may be ordered electronically at http://www.ansi.org or by writing to:
ANSI, 1430 Broadway, New York, NY 10018.

Item 9.5: Public Dose

Rule: 12 VAC 5-481-10, 12 VAC 5-481-630, 12 VAC 5-481-720, 12 VAC 5-481-730, 12 VAC
5-481-840, 12 VAC 5-481-1050

Criteria: Licensees must do the following:
* Ensure that licensed self-shielded irradiators will be used, transported, and stored in such

a way that members of the public will not receive more than I mSv (100 mrem) in one
year, and the dose in any unrestricted area will not exceed 0.02 mSv (2 mrem) in any one
hour, from licensed operations.

" Control and maintain constant surveillance over self-shielded irradiators that are not in
storage and secure stored self-shielded irradiators from unauthorized access, removal, or
use.

Discussion: Public dose is defined in 12 VAC 5-481-10 as "the dose received by a member of
the public from exposure to sources of radiation released by a licensee or registrant, or to any
other source of radiation under the control of a licensee or registrant. "Public dose excludes
doses received from background radiation and from medical procedures. Whether the dose to an
individual is an occupational dose or a public dose depends on the individual's assigned duties. It
does not depend on the area (restricted, controlled, or unrestricted) the individual is in when the
dose is received.
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In the case of self-shielded irradiators, members of the public include persons who work or may
be near locations where self-shielded irradiators are used or stored and employees whose
assigned duties do not include the use of licensed materials and who work in the vicinity where
irradiators are used or stored.

Irradiators should be located away from occupied areas and secured to prevent unauthorized use
or removal. Security procedures described in Item 8 Facilities and Equipment and Item 9.6
Operating and Emergency Procedures should be effective in limiting the exposure to the
public during use or storage. Public dose is controlled, in part, by ensuring that irradiators are
secure (e.g., located in a locked area) to prevent unauthorized access or use. Most self-shielded
irradiators are massive [i.e., hundreds of kilograms (pounds) and the size of file cabinets], thus
not likely to be easily removed from their intended location.

Smaller units, however, such as those used to calibrate TLDs, are more easily moved and should
be located in a locked area or bolted in place. Irradiator use is usually restricted by controlling
access to the keys needed to operate the irradiator and/or to keys to the locked irradiator area.
Only authorized users should have access to these keys.

Public dose is also affected by the choice of storage and use locations and conditions. Since a
self-shielded irradiator presents a radiation field, it must be located so that the radiation level in
an unrestricted area (e.g., an office or the exterior surface of an outside wall) does not exceed I
mSv (100 mrem) in a year or 0.02 mSv (2 inrem) in any one hour. Use the concepts of time,
distance, and shielding when choosing storage and use locations. Decreasing the time spent near
an irradiator, increasing the distance from the irradiator, and using shielding (i.e., brick, concrete,
lead, or other solid walls) will reduce the radiation exposure.

Licensees can determine the radiation levels adjacent to the irradiator location either by
calculations or a combination of direct measurements and calculations using some or all of the
following: typical known radiation levels provided by the irradiator manufacturer (or distributor),
the inverse square law to evaluate the effect of distance on radiation levels, occupancy factor to
account for the actual presence of the member of the public, and limits on the use of self-shielded
irradiator(s). See Appendix M for an example.

If, after making an initial evaluation, a licensee changes the conditions used for the evaluation
(e.g., changes the location of irradiators, changes the type or frequency of irradiator use, adds
self-shielded irradiators, changes the occupancy of adjacent areas), then the licensee must
perform a new evaluation to ensure that the public dose limits are not exceeded and take
corrective action, as needed.

During agency inspections, licensees must be able to provide documentation demonstrating, by
measurement or calculation, that the TEDE to the individual likely to receive the highest dose
from the licensed operation does not exceed the annual limit for members of the public. See
Appendix M for examples of methods to demonstrate compliance.

Response from Applicant:

Item 9.5 Public Dose .

No response is required, in this license application, however the licensee's evaluation of public dose will be examined during an inspection.l x.. . _:. _ : • .. .... . ..... ... ......... .. ... . . ...-. --- . .._ .....-..-...-..: - • ., . . ;:::.., :. : _ : _: :. _ • " : • • z :u, -.:_ .. .,• . : : - : - 7 " - - : : _• . : : _
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Item 9.6: Operating and Emergency Procedures

Rule: 12 VAC 5-481-450, 12 VAC 5-481-480, 12 VAC 5-481-630, 12 VAC 5-481-840, 12
VAC 5-481-1090, 12 VAC 5-481-1100, 12 VAC 5-481-1110, 12 VAC 5-481-1150, 12 VAC 5-
481-2260

Criteria: Before using an irradiator, licensees must do the following:

Develop, implement, and maintain model-specific operating and emergency procedures
containing the following elements:

- An analysis of each type of material to be placed in the irradiator to ensure that it is
compatible with the irradiator's design or to detenrine if any special safety
procedures are needed

- Instructions for using the self-shielded irradiator and performing routine maintenance,
according to the manufacturer's (or distributor's) written recommendations and
instructions

- Instructions for maintaining security to prevent unauthorized use, access, or removal
of self-shielded irradiators and the associated sealed sources

- Steps to take to keep radiation exposures ALARA
- Steps to maintain accountability
- Steps to control access to malfunctioning or damaged irradiator
- Steps to take, and whom to contact (e.g., RSO, local officials), when an irradiator

malfunctions or has been damaged.
AND

" Provide copies of operating and emergency procedures to all users.
" Maintain a current copy of operating and emergency procedures at each irradiator's

control panel (or, if this is not practicable, post a notice describing the procedures and
stating where they may be examined).

Discussion: When used as designed, properly functioning self-shielded irradiators pose little
radiation safety risk. However, improper maintenance, irradiating material incompatible with an
irradiator's design, or operating an irradiator in an environment other than that recommended by
the manufacturer (or distributor), could lead to damage or malfunction of an irradiator and
elevated exposure rates in the irradiator's immediate vicinity. Operating and emergency
procedures should be developed to minimize these risks, while keeping radiation exposures
ALARA. These procedures must be model-specific to account for potentially significant
differences in irradiator design and construction that lead to manufacturers (or distributors)
providing different instructions and recommendations for operating and maintaining irradiators.

Sources contained in many self-shielded irradiators are designed to deliver significant doses in
short periods of time. Although self-shielded irradiators are safe when used correctly,
unauthorized access to the irradiator or the irradiator's sources by untrained individuals could
leadto a life-threatening situation. Therefore, operating procedures will also need to address
access control and accountability. Many licensees achieve access control by permitting only AUs
or the RSO to have access to the keys for the irradiator and/or the irradiator area. Accountability
of an operating irradiator may be ensured by using a logbook to record irradiator use,
maintenance, service calls, and sealed source leak tests. Each activity requires an individual to
interact in some way with the irradiator and thereby verify its presence. For sources contained in
irradiators that are not actively used, licensees would need to find other methods to maintain
accountability, such as conducting inventories.
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Licensees must post current copies of the operating procedures applicable to licensed activities
(e.g., at the irradiator control panel). If posting of a document is not practicable, the licensee may
post a notice which describes the document and states where it may be examined.

Emergency procedures should be developed to address.a spectrum of incidents (e.g., interlock
failure, flood, earthquake). Emergency response procedures should contain the following:

" Leave the irradiator room to reduce radiation exposure
* Control access (e.g., lock door)
" Contact the individual responsible for the irradiator program for further instructions and

to initiate emergency response actions. Telephone numbers should be posted or easily
accessible and should include the responsible individual, the irradiator manufacturer,
distributor, or its representative, fire department, emergency response organizations, and
the agency

VDH Emergency Response Telephone Numbers:
(804) 864-8150 during office hours and

(804) 674-2400 or (800) 468-8992 for 24-hr emergency response

* Survey areas outside the irradiator room to determine whether further restriction of the
area is necessary to ensure that no one can enter the area if the radiation level exceeds
0.02 mSv (2 mrem) per hour

" As appropriate, require timely reporting to the agency according to 12 VAC 5-481-1090,
12 VAC 5-481-1100, 12 VAC 5-481-1110, 12 VAC 5-481-1150.

The agency must be notified when a self-shielded irradiator is lost, stolen, or other conditions occur.
The RSO must be proactive in evaluating whether agency notification is required. Refer to
Appendix N and the regulations (12 VAC 5-481-1090, 12 VAC 5-481-1100, 12 VAC 5-481-1110,
12 VAC 5-481-1150) for a description of when and where notifications are required.

Appendix 0 provides information for applicants to consider when developing their procedures
for self-shielded irradiators.

Response from Applicant:

Item 9.6 Operating And Emergency Procedures (Check one box)

RI We will develop, implement, maintain and distribute operating procedures that will meet the Criteria in the section titled

'Operating and Emergency Procedures' in VAREG "Guidance for Self-shielded Irradiators." (Procedures are attached)

OR

E] We will submit alternative procedures. (Procedures are attached)

Note:
* Licenses authorizing J. L. Shepherd Mark I or Model 81-22 irradiators will be conditioned to

require compliance with the terms of the Order in Appendix E. Applicants requesting these
irradiators must ensure that their operating and emergency procedures address these requirements.

" Before using a new model irradiator, licensees need to revise operating and emergency
procedures to include procedures specific to the new irradiator.
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Item 9.7: Leak Tests

Rule: 12 VAC 5-481-180, 12 VAC 5-481-740, 12 VAC 5-481-1010, 12 VAC 5-481-1150

Criteria: The agency requires testing to determine whether there is any radioactive leakage from
the source in the self-shielded irradiator. Records of test results must be maintained for five
years.

Discussion: Licensees will perform leak tests at six-month intervals or as approved in the SSD
Registration Certificate. The measurement of the leak-test sample is a quantitative analysis
requiring that instrumentation used to analyze the sample is capable of detecting 185 Bq (0.005
microcurie) of radioactivity.

Manufacturers, consultants, and other organizations may be authorized by VDH, the NRC or
another Agreement State to either perform the entire leak test sequence for other licensees or
provide leak test kits to licensees. In the latter case, the licensee is expected to take the leak test
sample according to the self-shielded irradiator manufacturer's (or distributor's) and the kit
supplier's instructions and return it to the kit supplier for evaluation and reporting results. Leak
test samples should be collected at the most accessible area where contamination would
accumulate, if the sealed source were leaking. Licensees may also be authorized to conduct the
entire leak test sequence themselves.

Response from Applicant:

Item 9.7 Leak Tests (Check one box)

E] Leak tests will be performed by an organization authorized by VDH, the NRC or another Agreement State to provide leak testing
services to other licensees; or by using a leak test kit supplied by an organization licensed by VDH, the NRC or another Agreement
State to provide leak test kits to other licensees according to kit supplier's instructions.

List Name and License number of organization authorized to perform or analyze leak test (Specify whether VDH, NRC, or another
Agreement State)

Organization Name License Number

Note: An alternate organization may be used to perform or analyze leak test, without amending the license, provided the
organization is specifically authorized by VDH, NRC, or another Agreement State.

OR

El We will perform leak testing and sample analysis and will follow the model procedures in Appendix P of VAREG
"Guidance for Self-shielded Irradiators." (Procedures are attached)

OR

E] We will submit alternative procedures. (Procedures are attached)

Note:
" Alternative responses will be reviewed using the criteria listed above.
" If a self-shielded irradiator is added to an existing license, that license might already authorize the

licensee to perform the entire leak test sequence. In this case, the licensee may perform the leak
testing on the irradiator according to the procedures previously approved on its license.

References: See Section 8.10.8 and Appendix 0 of NRC NUREG 1556 Vol. 18 "Program Specitic
Guidance about Service Provider Licenses, "and is available electronically at NRC's web site,
http://www.nrc.gov.
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Item 9.8: Maintenance

Rule: 12 VAC 5-481-450, 12 VAC 5-481-480, 12 VAC 5-481-490, 12 VAC 5-481-630, 12
VAC 5-481-640

Criteria: Licensees must routinely maintain self-shielded irradiators according to the
manufacturer's (or distributor's) written recommendations and instructions. For self-shielded
irradiators, radiation safety procedures for routine maintenance must consider ALARA and
ensure that the irradiator functions as designed and source integrity is not compromised.

In this guide, "non-routine maintenance" means any repair, removal, replacement, or alteration
involving: electrical and mechanical systems that control source or shielding movement, the
irradiator's shielding or sealed source, safety interlocks, any component that may affect safe
operation of the irradiator, or any other activities during which personnel could receive radiation
doses exceeding VDH limits.

Non-routine maintenance must be performed by the self-shielded irradiator manufacturer (or
distributor) or a person specifically authorized by VDH, the NRC or another Agreement State.
Requests for specific authorization to perform non-routine maintenance (see Appendix I) must
demonstrate that personnel performing the work do the following:

* Have adequate training and experience
" Use equipment and procedures that ensure compliance with regulatory requirements, and

consider ALARA
" Ensure that the self-shielded irradiator functions as designed and that source integrity is

not compromised.

Discussion: NRC IN 96-3 5, "Failure of Safety Systems on Self-Shielded Irradiators because of
Inadequate Maintenance and Training, " dated June 11, 1996, emphasizes the importance of
proper maintenance and describes two incidents in which safety interlocks on self-shielded
irradiators failed to prevent inadvertent exposure. Generally, before any maintenance or repair
work is done, licensees need to determine (and assure themselves of the adequacy of) the
following:

" The tasks to be performed
" The protocol or procedures to be followed
" The radiation safety procedures including possible need for compensatory measures (e.g.,

steps taken to compensate for lack of or reduced shielding).
* ALARA considerations
" Training and experience of personnel performing the work
" The qualification of parts, components, other materials to be used in the irradiator
• The tests (to be performed before the irradiator is returned to routine use) to ensure that it

functions as designed.

The agency permits self-shielded irradiator licensees to perform routine maintenance of the
irradiator provided they follow the self-shielded irradiator manufacturer's (or distributor's)
written recommendations and instructions. Although manufacturers (or distributors) may use
different terms, "routine maintenance" includes, but is not limited to, cleaning, lubrication,
changing batteries, relays or fuses. Routine maintenance does not include any activities that
involve the source, source drive mechanism, or removing the shielding or source and any other
activities during which personnel could receive radiation doses exceeding VDH limits.
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The VDH license will require that non-routine maintenance (as defined above) be performed
only by the manufacturer (or distributor) or other persons specifically licensed by VDH, the
NRC or another Agreement State to perform such services. Most licensees do not perform non-
routine maintenance because they must have specialized equipment and technical expertise to
perform these activities. Applicants seeking authorization to perform non-routine maintenance
must submit specific procedures for review. See Appendix I for more information.

Response from Applicant:

Item 9.8 Maintenance (Check one box for Routine Cleaning and Lubrication and one for Non-Routine Maintenance)

ROUTINE CLEANING AND LUBRICATION:

C3 We will implement and maintain procedures for routine maintenance of our self-shielded irradiators according to each
manufacturer's (or distributor's) written recommendations and instructions.

OR

El Alternative procedures are attached.

NON-ROUTINE MAINTENANCE:

El We will have the self-shielded irradiator manufacturer (or distributor) or other person authorized by VDH, the NRC or another

Agreement State perform the non-routine maintenance.

OR

El We will provide procedures that address the information listed in Appendix I of VAREG "Guidance for Self-shielded Irradiators"
supporting a request for authorization to perform this work. (Procedures attached)

Note: Information requested in Appendix I will be reviewed on a case-by-case basis; if approved, the
license will contain a condition authorizing the licensee to perform non-routine maintenance.

References: INs are available electronically at NRC's web site, http://www.nrc.gov.

Item 9.9: Transportation

Rule: 12 VAC 5-481-100, 12 VAC 5-481-630, 12 VAC 5-481-560, 12 VAC 5-481-570, 12
VAC 5-481-840, 12 VAC 5-481-2980, 12 VAC 5-481-3000, 12 VAC 5-481-3010, 12 VAC 5-
481-3020, 12 VAC 5-481-3060, 12 VAC 5-481-3070, 12 VAC 5-481-3100, 12 VAC 5-481-
3110, 12 VAC 5-481-3130, 49 CFR 171; 49 CFR 172; 49 CFR 173; 49 CFR 174; 49 CFR
175; 49 CFR 176; 49 CFR 177; 49 CFR 178

Criteria: Applicants must develop, implement, and maintain safety programs for transport of
radioactive material to ensure compliance with VDH and DOT regulations.
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Discussion: Most irradiator licensees chose to transfer possession of radioactive materials to an
irradiator manufacturer, distributor, or service licensee licensed with VDH, the NRC or another
Agreement State who then acts as the shipper. The manufacturer, distributor, or service licensee
is subject to the provisions of 12 VAC 5-481-3000 or 12 VAC 5-481-3010, as appropriate. They
are responsible for proper packaging of the radioactive materials and compliance with VDH and
DOT regulations. Licensees who do this must ensure that the manufacturer, distributor, or
service licensee:

* Is authorized to possess the irradiator at temporary job sites (e.g., at the irradiator
location)

" Actually takes possession of the irradiator under its license
* Uses an approved Type B package
* Is registered with NRC as a user of the Type B package
" Has a VDH, NRC or another Agreement State approved QA plan.

For each shipment, it must be clear who possesses the licensed material and is responsible for
proper packaging of the radioactive materials and compliance with VDH and DOT regulations.

The general license in 12 VAC 5-481-3000 provides the authorization used by most licensees to
transport, or offer for transport, packages of radioactive material and specifies certain conditions.
Most self-shielded irradiators contain quantities of radioactive material that require using a Type
B package. Before offering a Type B package for shipment, the licensee needs to be registered as
a user of the package and have an NRC-approved quality assurance (QA) plan, two of the
requirements under the 12 VAC 5-481-3000 general license. For information about QA plans,
see Rev. 1 of NRC RG 7.10, "Establishing Quality Assurance Programs for Packaging Used in
the Transport of Radioactive Material, " dated June 1986. For further information about
registering as a user of a package, contact NRC's Spent Fuel Project Office (SFPO) by calling
NRC's toll-free number 800-368-5642 and asking for extension 415-8500. For information about
associated fees, contact NRC's OCFO by calling NRC's toll-free number 800-368-5642 and
asking for extension 415-7554.

During an inspection, the agency uses the provisions of 12 VAC 5-481-2980 to examine and
enforce various DOT requirements applicable to irradiator licensees. Part 1 of Appendix Q lists
major DOT regulations and Part 2 contains a sample bill of lading.

Before the adoption of the requirements of 10 CFR Part 71 in 1966, self-shielded irradiators could
be transported without being evaluated under the hypothetical accident conditions that are now
incorporated in 10 CFR 71. Because pre-1966 irradiators are not certified shipping packages,
transporting them may require transferring the sealed source from the irradiator to a certified Type
B. package or using a certified package for the irradiator containing the sealed sources. Only if
these options are not viable will VDH consider a licensee's request for an exemption for a one-time
shipment according to 12 VAC 5-481-90 A. Exemption requests should contain the information
described in Part 3 of Appendix Q. In addition to d VDH exemption, the licensee may also need a
DOT exemption; contact DOT's Office of Hazardous Materials Technology at 202-366-4545 for
additional information.
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Response from Applicant:

Item 9.9 Transportation

El We choose to transfer possession of radioactive material to an irradiator manufacturer, distributor, or service licensee with a VDH,
NRC or another Agreement State license who then acts as the shipper.

OR
F1 Before offering a Type B package for shipment we will be registered with the NRC as user of the package and obtain VDH

approval of our QA program.

References: "A Review of Department of Transportation Regulations for Transportation of Radioactive
Materials (1998 revision)" can be obtained be calling DOT's Office of Hazardous Material Initiatives and
Training at (202) 366-4425 or at the following website, http://hazmat.dot.gov/. NRC Regulatory Guides
are available electronically at NRC's web site, http://www.nrc.gov.

Item 9.10: Minimization of Contamination

Rule: 12 VAC 5-481-450, 12 VAC 5-481-500, 12 VAC 5-481-630, 12 VAC 5-481-740, 12
VAC 5-481-1150, 12 VAC 5-481-1160

Criteria: Applicants for new licenses must describe how facility design and procedures for
operation will minimize, to the extent practicable, contamination of the facility and the
environment, facilitate eventual decommissioning, and minimize, to the extent practicable, the
generation of radioactive waste.

Discussion: All applicants for new licenses need to consider the importance of designing and
operating their facilities to minimize the amount of radioactive contamination generated at the
site during its operating lifetime and to minimize the generation of radioactive waste during
decontamination. Irradiator applicants usually do not need to address these issues as a separate
item since they are included in responses to other items of the application.

Sealed sources and devices that are approved by the NRC or other Agreement States and located
and used according to their SSD Registration Certificates usually pose little risk of
contamination. Leak tests performed as specified in the SSD Registration Certificate should
identify defective sources. Leaking sources must be immediately withdrawn from use and
decontaminated, repaired, or disposed of according to VDH requirements. These steps minimize
the spread of contamination and reduce radioactive waste associated with decontamination
efforts, Other efforts to minimize radioactive waste do not apply to programs using only sealed
sources and devices that have hot leaked.

Note: The agency will consider that the above criteria has been met if the applicant's responses meet the
criteria in the following items: Item 7 'Radioactive Material'; Item 9.6 'Operating and Emergency
Procedures'; Item 9.7 'Leak Test'; Item 10 'Self-Shielded Irradiator Disposal and Transfer.'
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Item 10: Disposal, Transfer and License Termination

Item 10.1: Disposal and Transfer

Rule: 12 VAC 5-481-100, 12 VAC 5-481-560, 12 VAC 5-481-570, 12 VAC 5-481-910, 12
VAC 5-481-2980

Criteria: Licensed materials must be disposed of according to VDH requirements by transfer to
an authorized recipient. Appropriate records must be maintained.

Discussion: When disposing of self-shielded irradiators, licensees must transfer them to an
authorized recipient. Authorized recipients are the original manufacturer (or distributor) of the
irradiator, a commercial firm licensed by VDH, the NRC or another Agreement State to accept
radioactive waste from other persons, or another specific licensee authorized to possess the
licensed material (i.e., its license specifically authorizes the same radionuclide, form, and use).

Before transferring radioactive material, a licensee must verify that the recipient is properly
authorized to receive it using one of the methods described in 12 VAC 5-481-560. In addition,
all packages containing radioactive sources must be prepared and shipped according to VDH and
DOT regulations. Records of the transfer must be maintained as required by 12 VAC 5-481-100
and 12 VAC 5-481-570.

Licensees should promptly dispose of unused irradiators to minimize potential problems of access
by unauthorized individuals, use for inappropriate purposes, or improper disposal.

Response from Applicant:

1 Item 10.1 Disposal And Transfer (Check Box)

We will return the source to the manufacturer for disposal or transfer the device to a specific licensee authorized to receiveradioactive material.,

Note: Because of the difficulties and costs associated with disposal of sealed sources, applicants should
preplan the disposal. Applicants may want to consider contractual arrangements with the source supplier
as part of a purchase agreement.

Item 10.2: Termination of Activities

Rule: 12 VAC 5-481-100, 12 VAC 5-481-450, 12 VAC 5-481-490, 12 VAC 5-481-500, 12
VAC 5-481-510, 12 VAC 5-481-570, 12 VAC 5-481-1160

Criteria: The licensee must do the following:

" Notify the agency, in writing, within 30 days of the decision to permanently discontinue all
activities involving materials authorized under the license.

" Notify the agency, in writing, within 60 days of:
- The expiration of its license
- A decision to permanently cease licensed activities at the entire site (regardless of

contamination levels)
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A decision to permanently cease licensed activities in any separate building or
outdoor area, if they contain residual radioactivity making them unsuitable for release
according to VDH requirements

- No principal activities having been conducted at the entire site under the license for a
period of 24 months

- No principal activities having been conducted for a period of 24 months in any
separate building or outdoor area, if they contain residual radioactivity making them
unsuitable for release according to VDH requirements.

" Submit a decommissioning plan, if required by 12 VAC 5-481-500.
* Conduct decommissioning, as required by 12 VAC 5-481-500 and 12 VAC 5-481-1160.
" Submit, to the agency, a completed VDH form, 'Certificate of Disposition of Materials' (or

equivalent information) and a demonstration that the premises are suitable for release for
unrestricted use (e.g., results of final survey).

* Before a license is terminated, send the records important to decommissioning to the agency.
If licensed activities are transferred or assigned in accordance with 12 VAC 5-481-490 B,
transfer records important to decommissioning to the new licensee.

Discussion: As noted in several instances discussed in "Criteria," before a licensee can decide
whether it must notify the agency, the licensee must determine whether residual radioactivity is
present and if so, whether the levels make the building or outdoor area unsuitable for release
according to VDH requirements. A licensee's determination that a facility is not contaminated is
subject to verification by agency inspection.

For guidance on the disposition of licensed material, see the Item 10. Self-Shielded Irradiator
Disposal or Transfer. For guidance on decommissioning records, see Item 7.1 Financial
Assurance and Record Keeping for Decommissioning.

Response from Applicant:
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R Item 10.2 Termination Of Activities (Check box)

W7 We will notify the agency, in writing, within 30 days of the decision to permanently cease radioactive material use per 12 VAC 5-481-500 A. 'l

Reference: See Appendix B for VDH form, 'Certificate of Disposition of Materials.'

Item 11: License Fees

Rule: 12 VAC 5-490

Criteria: On VDH form, 'Application for Radioactive Material Authorizing the Use of Self-
shielded Irradiator Devices', enter the fee category and the amount. Enclose fee with the
application.

Response from Applicant:

Itm 11 License Fees (Refer to 12 VAC 5-490.)

Cateory:Application fee enclosed (for new applications):
.[ Yes El No Amount Enclosed ___________
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Item 12: Certification

Criteria: Individuals acting in a private capacity are required to sign and date VDH form,
'Application for Radioactive Material Authorizing the Use of Self-shielded Irradiator Devices'.
Otherwise, senior representatives of the corporation or legal entity filing the application should
sign and date VDH form. Representatives signing an application must be authorized to
make binding commitments and sign official documents on behalf of the applicant. As
discussed previously in "Management Responsibility," signing the application acknowledges
management's commitment and responsibilities for the radiation protection program. The
agency will return all unsigned applications for proper signature.

Note:
* It is a violation of 12 VAC 5-481-30, to make a willful false statement or representation on

applications or correspondence.
* When the application references commitments, those items become part of the licensing

conditions and regulatory requirements.

Response from Applicant:

Item 12

I hereby certify that this application was prepared in conformance with 12 VAC 5-481, 'Virginia Radiation Protection Regulations'
and that all information contained herein, including any supplements attached hereto, is true and correct to the best of my knowledge
and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed:

Print Name and Title of above signatory
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Appendix A

VDH Form,
'Application for Radioactive Material

License Authorizing the Use of Self-shielded
Irradiators'
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Virginia Department of Health M i /;
Radioactive Materials Program
(804) 864-8150

APPLICATION FOR RADIOACTIVE MATERIAL LICENSE
AUTHORIZING THE USE OF SELF-SHIELDED IRRADIATORS

The Virginia Department of Health (VDH) is requesting disclosure of information for the purpose of obtaining a radioactive material license. Failure to
provide any information may result in denial or delay of a radioactive material license.

Instructions - Complete all items if this is an initial application or an application for renewal of a license. Refer to VAR-EG "Guidance for Self-shielded
Irradiators." Use supplementary sheets where necessary. Retain one copyand submit original of the entire application to: Virginia Department of Health,
Radioactive Materials Prozram, 109 Governor Street, Room 730, Richmond, VA 23219.

APPLICATION TYPE

Item 1 Type Of Application (Check one box)

El New License [3 Renewal License Number

CONTACT INFORMATION

Item 2 Name And Mailing Address Of Applicant: Item 3 Person To Contact Regarding Application:

Applicant's Telephone Number (Include area code): Contact's Telephone Number (Include area code):

LOCATION OF RADIOACTIVE MATERIAL

Item 4 Address(es) Where Licensed Material Will Be Used or Possessed (Do not use Post Office Box):
Address Telephone Number (Include area code)

Address Telephone Number (Include area code)

Address Telephone Number (Include area code)

RADIATION SAFETY OFFICER

Item 5. Radiation Safety Officer (RSO) (Check one box and attach evidence of training and experience)

Name: Telephone Number (Include area code):

F1 Before obtaining radioactive material, the proposed RSO will have successfully completed training as described in Appendix G of VAREG 'Guidance
for Self-shielded Irradiators'.. Before being named as the RSO, future RSOs will have successfully completed training as described in Appendix G of
VAREG 'Guidance for Self-shielded Irradiators'

OR

F1 Alternative information demonstrating that the proposed RSO is qualified by training and experience is attached. Before being named as the RSO,
future RSOs will have successfully completed training as described in Appendix G of VAREG 'Guidance for Self-shielded Irradiators'.
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APPLICATION FOR A RADIOACTIVE MATEIAL LICENSE AUTHORIZING THE USE OF SELF-SHIELDED IRRADIATORS Page 2 of 4

AUTHORIZED USERS

Item 6 Authorized Users (Check one box)

[ Before using radioactive material, authorized users will have received training as described in Appendix G in VAREG 'Guidance for
Self-shielded Irradiators.'

OR

El A description of the training and experience for proposed authorized users is attached.

RADIOACTIVE MATERIAL

Item 7 Radioactive Material (Attach additional pages if necessary)
ELEMENT AND MASS NUMBER CHEMICAL AND PHYSICAL FORM

F1 Cobalt-60 F] Strontium-90 SEALED SOURCE
D Cesium-137 ii Other Isotope (please specify):

SEALED SOURCE MANUFACTURER OR DISTRIBUTOR AND DEVICE MANUFACTURER OR DISTRIBUTOR AND MODEL
MODEL NUMBER: NUMBER.-

MAXIMUM QUANTITY (Not to exceed either the maximum activity per INTENDED USE
source or device as specified in the Sealed Source and Device
Registration Certificate)

FACILITIES AND EQUIPMENT

Item 8 Facilities And Equipment (Check all that apply)

El Diagrams of radioactive material area(s) of use are attached.

AND EITHER

C] We will ensure that each area where a self-shielded irradiator is located corresponds to the 'Conditions of Normal Use' and
'Limitations and/or Other Considerations of Use' on the applicable irradiator's Sealed Source and Device Registration Certificate;
the floor beneath the self-shielded irradiator is secured to prevent unauthorized access or removal; and each area where a self
shielded irradiator is located is equipped with an automatically operated fire detection and control system (sprinkler, chemical, or
gas) or the location of the area and other controls ensure a low-level radiation risk attributable to fires.

OR

El We will submit alternative information; be sure to include justification for placing an irradiator in an area that does not correspond
to the 'Conditions of Normal Use' and the 'Limitations and/or Other Considerations of Use.'

APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF SELF-SHIELDED IRRADIATORS Page 3 of 4

RADIATION SAFETY PROGRAM

Item 9 Radiation Safety Program

Item 9.1 Audit Program
The applicant is not required to, and should not, submit its audit program to the agency for review. This matter will be examined during
inspection.
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Item 9.2 Radiation Monitoring Instruments (Check one box)
El We will use instruments that meet the radiation monitoring instrument specifications published in Appendix K of VAREG 'Guidance for Self-

shielded Irradiators'. Additionally, each survey meter will have been calibrated by the manufacturer or other person authorized by VDH, the NRC
or another Agreement State to perform survey meter calibrations no more than 12 months before the date the meter is used.

OR

D We will use instruments that meet the radiation monitoring instrument specifications published in Appendix K of VAREG 'Guidance
for Self-shielded Irradiators'. Additionally, we will implement the model survey meter calibration program published in Appendix K
of VAREG 'Guidance for Self-shielded Irradiators' and we ensure that each survey meter will have been calibrated no more than 12
months before the date the meter is used.

OR

E We will have access to survey equipment and/or procedures for ensuring that interlocks function, as required, to return moving self-shielded
irradiator sources to the shielded position and/or determining source shielding integrity after an incident involving the self-shielded irradiator.

Item 9.3 Material Receipt And Accountability (Check box)

F1 Physical inventories will be conducted at intervals not to exceed 6 months, to account for all sealed sources and devices received and possessed
under the license.

Item 9.4 Occupational Dose (Check one box)

El We will maintain, for inspection by the agency, documentation demonstrating that unmonitored individuals are not likely to receive, in one year, a
radiation dose in excess of 10 percent of the allowable limits in 12 VAC 5-481-640.

OR

fl We will provide dosimetry processed and evaluated by a NVLAP-approved processor that is exchanged at a frequency recommended by the
processor.

Item 9.5 Public Dose
No response is required, in this license application, however the licensee's evaluation of public dose will be examined during an inspection.

Item 9.6 Operating And Emergency Procedures (Check one box)

LI We will develop, implement, maintain and distribute operating procedures that will meet the Criteria in the section titled 'Operating and Emergency
Procedures' in VAREG 'Guidance for Self-shielded Irradiators'. (Procedures are attached)

.OR

LI We will submit alternative procedures. (Procedures are attached)

Item 9.7 Leak Tests (Check one box)

Li Leak tests will be performed by an organization authorized by VDH, the NRC or another Agreement State to provide leak testing services to other
licensees; or by using a leak test kit supplied by an organization licensed by VDH, the NRC or another Agreement State to provide leak test kits to
other licensees according to kit supplier's instructions.

List Name and License number of organization authorized to perform or analyze leak test (Specify whether VDH, NRC, or another Agreement
State).

Organization Name License Number

Note: An alternate organization may be used to perform or analyze leak test, without amending the license, provided the organization is specifically
authorized by VDH, NRC, or another Agreement State.

OR

LI We will perform leak testing and sample analysis and will follow the model procedures in Appendix P of VAREG 'Guidance for Self-shielded
Irradiators'. (Procedures are attached)

OR

DI We will submit alternative procedures. (Procedures are attached)

APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF SELF-SHIELDED IRRADIATORS Page 4 of 4
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Item 9.8 Maintenance (Check one box for Routine Cleaning and Lubrication and one for Non-Routine Maintenance)

ROUTINE CLEANING AND LUBRICATION:

E] We will implement and maintain procedures for routine maintenance of our self-shielded irradiators according to each manufacturer's (or
distributor's) written recommendations and instructions.

OR

El Alternative procedures are attached.

NON-ROUTINE MAINTENANCE:

[] We will have the self-shielded irradiator manufacturer (or distributor) or other person authorized by VDH, the NRC or another Agreement State

perform the non-routine maintenance.

OR

E] We will provide procedures that address the information listed in Appendix I of VAREG 'Guidance for Self-shielded Irradiators' supporting a
request for authorization to perform this work. (Procedures attached)

Item 9.9 Transportation (Check one box)

El We choose to transfer possession of radioactive material to an irradiator manufacturer, distributor or service licensee with a VDH, NRC or another
Agreement State license who then acts as the shipper.

OR

El Before offering a Type B package for shipment we will be registered with the NRC as user of the package and obtain VDH approval of our QA
program.

DISPOSAL, TRANSFER AND LICENSE TERMINATION

Item 10 Disposal, Transfer and License Termination

Item 10.1 Disposal And Transfer (Check Box)

El We will return the source to the manufacturer for disposal or transfer the device to a specific licensee authorized to receive radioactive material.

Item 10.2 Termination Of Activities (Check box)

Ml We will notify the agency, in writing, within 30 days of the decision to permanently cease radioactive material use per 12 VAC 5-481-500 A.

SPECIFIC LICENSE FEE

Item 11 License Fees (Refer to 12 VAC 5-490.)
Category: Application fee enclosed (for new applications):

E] Yes E] No Amount Enclosed

CERTIFICATION (To be signed by an individual authorized to make binding commitments on behalf of the applicant.)

Item 12

I hereby certify that this application was prepared in confornance with 12 VAC 5-481, 'Virginia Radiation Protection Regulations' and that all
information contained herein, including any supplements attached hereto, is true and correct to the best of my knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed:

Print Name and Title of above signatory
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Appendix B

VDH Form,
'Certificate of Disposition of Materials'

53
G



Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

CERTIFICATE OF DISPOSITION OF MATERIALS

Completion of this form is required to complete termination of a Radioactive Material License as outlined in 12 VAC 5-481-500. Failure to provide
information will result in this request for termination of a specific license not being processed.

Instructions: Complete all items. Retain one copy and submit original to: Virginia Department of Health, Radioactive Materials Program, 109
Governor Street, Room 730, Richmond, VA 23219.

CONTACT INFORMATION

Item 1 Name and Mailing Address of Applicant: Item 2 Virginia Radioactive Material License Number

Item 3 Contact Person - Name

Contact Person - Telephone Number (Include area code)
( ) - x

TERMINATION AND DISPOSITION INFORMATION

The following information is provided in accordance with 12 VAC 5-481-500. (Check all that apply)

Item 4 All use of radioactive material authorized under the above referenced license has been tenninated.LI
Item 5 Radioactive contamination has been removed to the levels outlined in 12 VAC 5-481-1160 B.LI

Item 6 All radioactive material previously procured and/or possessed under the authorization granted by the above referenced license has
[] been disposed of as follows. (Check all that apply)

LI Transferred to: Name Address

Who is (are) authorized to possess such material under Licensed Number:

Issued by (Licensing Agency):

LI Decayed, surveyed and disposed of as non-radioactive waste.

LI No radioactive material has ever been procured and/or possessed by the licensee under the authorization granted by the above

referenced license.

LI Other (Attach additional pages)

Item 7 Attached are radiation surveys or equivalent as specified in 12 VAC 5-481-500 L. Specify the survey instrument(s) used and
LI certify that each instrument is properly calibrated as required in 12 VAC 5-481-500 K.
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Page 2 of 2

F1 Item 8 Records required to be maintained for the license termination requested are available at the following location(s):

Name:

Address:
Contact Person Telephone Number: (x

(Include area code)

Additional remarks (Attach additional pages if necessary.)

CERTIFICATION (To be completed by an individual authorized to make binding commitments on behalf of the applicant.)

Item 10.

The undersigned, on behalf of the licensee, hereby certifies that licensable quantities of radioactive material Under the jurisdiction of the
Virginia Department of Health are not possessed by the licensee. It is therefore requested that the above referenced radioactive material
license be terminated.

SIGNATURE - Applicant or Authorized Individual Date signed

Print Name and Title of above signatory
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SAMPLE CORRESPONDENCE DELEGATION LETTER

[date]

Virginia Department of Health
Radioactive Materials Program
109 Governor .Street, Room 730
Richmond, VA 23219

To Radioactive Material Program Director:

As Uob title] of [name of licensee], I have delegated authority for all matters pertaining to our
Radioactive Material License to [name of designee]. [Name of designee] has management approval
to sign and submit amendment requests to the Virginia Department of Health on behalf of [name of
licensee]. I understand that license renewals must still be signed by a representative of upper
management.

[This document must be signed by a management representative who has independent authority to
reassign job duties and/or provide finances, if necessary, to support an effective radiation safety
program.]

Signature Title Date

Print Name
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Information Needed for Transfer of Control

Licensees must provide full information and obtain the agency's prior written consent before
transferring control of the license. Provide the following information concerning changes of control
by the applicant (transferor and/or transferee, as appropriate). If any items are not applicable, so
state.

Control: Control of a license is in the hands of the person or persons who are empowered to decide
when and how that license will be used. That control is to be found in the person or persons who,
because of ownership or authority explicitly delegated by the owners, possess the power to
determine corporate policy and thus the direction of the activities under the license.

Transferee: A transferee is an entity that proposes to purchase or otherwise gain control of a VDH
licensed operation.

Transferor: A transferor is a VDH licensee selling or otherwise giving up control of a licensed
operation.

1. Provide a complete description of the transaction (transfer of stocks or assets, or merger).
Indicate whether the name has changed and include the new name. Include the name and telephone
number of a licensee contact who the agency may contact if more information is needed.

2. Describe any changes in personnel or duties that relate to the licensed program. Include training
and experience for new personnel.

3. Describe any changes in the organization, location, facilities, equipment or procedures that relate
to the licensed program.

4. Describe the status of the surveillance program (surveys, wipe tests, quality control) at the
present time and the expected status at the time that control is to be transferred.

5. Confirm that all records concerning the safe and effective decommissioning of the facility will be
transferred to the transferee or to the agency, as appropriate. These records include documentation
of surveys of ambient radiation levels and fixed and/or removable contamination, including
methods and sensitivity.

6. Confirm that the transferee will abide by all constraints, conditions, requirements and
commitments of the transferor or that the transferee will submit a complete description of the
proposed licensed program.
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J. L. Shepherd Order

JULY 3, 1984
UNITED STATES

NUCLEAR REGULATORY COMMISSION
URGENT NOTICE

TO ALL LICENSEES WHO POSSESS J. L. SHEPHERD IRRADIATORS

An NRC licensee recently identified a malfunction in the lock mechanism of its J. L. Shepherd self-
shielded irradiator which could have resulted in a radiation overexposure. Although no
overexposure appears to have occurred, the potential hazard warrants immediate preventive action.
Therefore, we have prepared the enclosed Order which requires the use of radiation survey
equipment when the irradiators are being used.

If you possess a J. L. Shepherd Mark I or Model 81-22 self-shielded irradiator, do not use it unless
you provide appropriate radiation monitoring as specified in the Order. If you do not currently
possess the appropriate equipment, you must obtain it before you resume use of your irradiator.
Also, you should report any problems to your nearest NRC regional office immediately. Do not
attempt to repair an irradiator, or allow anyone else to attempt repairs, unless specific authorization
for repair of the irradiator which you possess is provided in an NRC license.

We suggest that you review who has access to your irradiator, and establish strict controls to assure
that no untrained personnel have access. Trained persons who continue to use the irradiator should
conduct careful radiation surveys as specified in the Order. Irradiator doors should be opened
slowly, to minimize any accidental exposure and to avoid "blanking out" of instruments due to high
exposure rates. Any unusual meter reading should be taken as evidence of a problem.

We are including in this mailing certain licensees about which we are uncertain whether they
possess J. L. Shepherd irradiators. If you do not possess a J. L. Shepherd irradiator, please disregard
this notice.

Because this Order is effective immediately, it is important that you notify your radiation safety
personnel immediately, and retain this Order with your license records. Questions and comments
may be directed to your nearest NRC regional office.

Sincerely,
Richard E. Cunningham, Director
Division of Fuel Cycle and Material Safety
Enclosure: Order Modifying License
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS
WASHINGTON, D. C. 20555

ORDER MODIFYING CERTAIN LICENSES (EFFECTIVE IMMEDIATELY)

I

Recently, the Nuclear Regulatory Commission (NRC) staff was notified by a licensee of the failure
of a locking mechanism on a self-shielded irradiator which could have resulted in a radiation
overexposure. ("Self-shielded" irradiators are designed so that the radioactive source remains in a
shielded position at all times, both during storage and during irradiations. Therefore, the irradiators
need not be placed in a shielded room.)

The irradiator is a J. L. Shepherd Mark I, containing about 6,000 curies of cesium 137. The unit is
operated as follows: (1) With the source in its shielded storage position, the shielded door is opened,
(2) materials to be irradiated are placed inside the irradiator chamber, (3) the shielded door is
closed, (4) the radioactive source is raised into the irradiation chamber, (5) after. irradiation is
complete, the source is lowered, and (6) the door is opened for removal of irradiated materials.

The shielded door is interlocked so that it should not open when the radioactive source is in the
irradiation chamber. However, in the case reported to NRC, the lock mechanism failed. In such a
situation, an operator who opens the shielded door with the source raised could be subjected to
substantial radiation exposure. The J. L. Shepherd Model 81-22 irradiator employs an interlock
similar to the Mark I.

The NRC staff has examined the irradiator in question and confirmed the defect. Furthermore, a
New York City inspector checking a J. L. Shepherd Mark I irradiator in New. York reported a
malfunctioning interlock system. NRC and the Agreement States are studying the problem further
to assess its generic implications.

Based on the foregoing, I have concluded that the possibility of failure of locking mechanisms
and/or mechanical timers on J. L. Shepherd Mark I and Model 81-22 irradiators represents a
potential radiation hazard warranting immediate preventive action pending further investigation. I
have determined, therefore, that the public health, safety, and interest require that the restrictions on
the use of such irradiators as prescribed in Section II of this Order should be made immediately
effective.
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II

Accordingly, pursuant to Sections 81, 116 I, 162 o, and 182 of the Atomic Energy Act of 1954, as
amended, and 10 CFR Parts 2 and 30 of the Commission's regulations, IT IS HEREBY ORDERED,
EFFECTIVE IMMEDIATELY, THAT:

Each license that authorizes possession of byproduct material in a J. L. Shepherd Mark I or Model
81-22 self-shielded irradiator is hereby amended to add the following conditions:

1. The J. L. Shepherd irradiator shall not be used unless the licensee provides a calibrated and
operable radiation survey meter or room monitor for use with the irradiator.

2. The irradiator door shall not be opened until the operator has checked visual indicators to verify
that the source has returned to its safe storage position.

3. Each room monitor (a) shall be operable at all times when the irradiator is in use, (b) shall
activate a visible and audible alarm when radiation levels exceed 2 millirems per hour, (c) shall be
located to detect any radiation escaping from the irradiator door, and (d) shall be located so that it is
visible to the irradiator user when he is next to the irradiator.

4. If a room monitor is not installed, a survey meter shall be used (a) to determine the radiation level
at the irradiator door when the door is closed, and (b) to check for any increase in radiation levels
each time the irradiator door is opened. In conducting such checks, operators shall position
themselves so as to minimize exposure to any radiation escaping from the open door.

5. If abnormal radiation levels or any malfunction of the irradiator are detected at any time, the
licensee shall stop use of the irradiator and immediately notify the appropriate NRC regional office
by telephone.

6. The licensee shall not attempt repair or authorize others to attempt repair of the irradiator except
as specifically authorized in a license issued by NRC.

III

Any affected licensee may request a hearing on this Order. A request for a hearing shall be
submitted within twenty (20) days of the date of this Order to Mr. R. E. Cunningham, Director,
Division of Fuel Cycle and Material Safety, U. S. Nuclear Regulatory Commission, Washington, D.
C. 20555, with a copy to the Executive Legal Director, U. S. Nuclear Regulatory Commission,
Washington, D. C. 20555. ANY REQUEST FOR A HEARING SHALL NOT STAY THE
IMMEDIATE EFFECTIVENESS OF THIS ORDER.
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IV

If a hearing is requested, the Commission will issue an Order designating the time and place of any
such hearing. If a hearing is held the issue to be considered at such a hearing will be: Whether, on
the basis of the matters set forth in Section 1 and II of this Order, this Order should be sustained.

FOR THE NUCLEAR REGULATORY COMMISSION

Richard E. Cunningham, Director
Division of Fuel Cycle and Material Safety

Office of Nuclear Material Safety and Safeguards

Dated at Bethesda, Maryland this 3rd day of July, 1984
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Guidance on Financial Assurance

Determining Need for Financial Assurance

If the only radioactive materials possessed are sealed sources in self-shielded irradiators, use Table
6 to determine if financial assurance is required.

Table 6. Worksheet for Determining Need for Financial Assurance for Self-Shielded Irradiators

Step No. Description Cobalt-60 Cesium-137 Strontium-90

I Activity possessed, in Curies*

2 Activity requiring financial assurance, in
Curies 10,000 100,000 1,000

3 Divide data in Step 1 by data in Step 2 =

FRACTION

4 Add the fractions determined in Step 3

*For ease of use by most irradiator licensees, this table uses only conventional units. The conversion to SI units is: I Ci = 37
GBq.

If the sum of the fractions is greater than or equal to 1, the applicant will need to submit
certification of financial assurance or a decommissioning funding plan (12 VAC 5-481-450 C).
NRC RG 3.66,(4) "Standard Format and Content of Financial Assurance Mechanisms Required for
Decommissioning Under 10 CFR Parts 30, 40, 70, and 72; " dated June 1990, provides sample
documents for financial mechanisms. The recommended wording for a Statement of Intent for
government licensees is shown below.

Note: NRC RG 3.66 is available electronically at NRC's web site, http://www.nrcjtov.
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Suggested Wording for a Statement of Intent for a
Government Licensee

[DATE]

TO: Virginia Department of Health
Radioactive Materials Program
109 Governor Street, Room 730
Richmond, VA 23219

STATEMENT OF INTENT

As [Title] of [Licensee Name], I exercise express authority and responsibility to approve funding for
decommissioning activities associated with operations authorized by Virginia Department of Health
Material License No. [License Number]. This authority is established by [Name of Document(s)
Governing Control of Funds]. Within this authority, I intend to have funds made available when
necessary in an amount up to [Dollar Amount] to decommission [Description of Facilities]. I intend
to request and obtain these funds sufficiently in advance of decommissioning to prevent delay of
required activities.

A copy of [Name of Documents] is attached as evidence that I am authorized to represent [Licensee
Name] in this transaction.

[SIGNATURE]

[NAME]

[TITLE]

Attachment: As stated

67



Appendix G

Training Program for Authorized Users and
Radiation Safety Officers

68



Training Program for Authorized Users and Radiation Safety
Officers

Course Content

Training may be in the form of lecture, videotape, hands-on, or self-study, and emphasizes practical
subjects important to the safe use of the self-shielded irradiator:

" Radiation Safety
- Radiation vs. contamination
- Internal vs. external exposure
- Biological effects of radiation
- Types and relative hazards of radioactive material possessed
- ALARA concept
- Use of time, distance, and shielding to minimize exposure
- Use of radiation detection instruments.

* Regulatory Requirements
- Locations of use and storage of radioactive materials
- Material control and accountability
- Annual audit of radiation safety program
- License conditions, amendments, renewals
- Transfer and disposal
- Recordkeeping
- Handling incidents
- Licensing and inspection by regulatory agency
- Need for complete and accurate information
- Employee protection
- Deliberate misconduct.

* Practical Explanation of the Theory and Operation for Each Irradiator Possessed by the Licensee
- Routine vs. non-routine maintenance
- Operating and emergency procedures
- Prior events involving self-shielded irradiators.

Instructor's Qualifications

The individual preparing and conducting training is qualified as Radiation Safety Officer (RSO) or
Authorized User (AU) on a self-shielded irradiator license before giving training.

Training Assessment

Management will ensure that potential RSOs and AUs are qualified to work independently with
each type of the licensee's irradiators. This may be demonstrated by written or oral examination or
by observation.
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Typical Duties and Responsibilities of the Radiation Safety
Officer

The RSO's duties and responsibilities include ensuring radiological safety and compliance with
VDH and DOT regulations and the conditions of the license; see Table 2. Typically, these duties
and responsibilities include ensuring the following:

" Activities involving licensed material that the RSO considers unsafe are stopped

" Radiation exposures are ALARA

* Posting of required documents, or a notice where the following documents can be found:

Required by 12 VAC 5-481-2260:
12 VAC 5-481 'Virginia Radiation Protection Regulations' Part IV 'Standards for
Protection from Radiation' and Part X 'Notices, Instructions and Reports to
Workers; Inspections.'; license documents; operating procedures; VDH form, 'Notice
to Employees'

" Development, distribution, implementation, and maintenance of up-to-date operating and
emergency procedures

* Possession, installation, relocation, use, storage, repair, and maintenance of self-shielded
irradiators are consistent with the limitations in the license, the SSD Registration Certificate(s),
and manufacturer's written recommendations and instructions

* Safety consequences are analyzed before conducting any activities involving repair, use,
maintenance, installation, or relocation, which were never previously analyzed

" Individuals installing, relocating, using, maintaining, or repairing self-shielded irradiators are
trained and authorized (as described in the license application)

* Prospective evaluations are performed demonstrating that individuals are not likely to receive,
in one year, a radiation dose in excess of 10% of the allowable limits or personnel monitoring
devices are provided

* When necessary, personnel monitoring devices are used and exchanged at the proper intervals,

and records of the results of such monitoring are maintained

" Self-shielded irradiators are properly secured

" Documentation is maintained to demonstrate, by measurement or calculation, that the TEDE to
the individual member of the public likely to receive the highest dose from the licensed
operation does not exceed the annual limit in 12 VAC 5-481-720.
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" Proper authorities are notified of incidents such as damage to or malfunction of self-shielded
irradiators, fire, or theft

* Unusual occurrences involving the self-shielded irradiators (e.g., malfunctions or damage) are
investigated, cause(s) and appropriate corrective action(s) are identified, and timely corrective
action(s) are taken

" Radiation safety program audits are performed at least annually and documented

* When the licensee identifies violations of 12 VAC 5-481 'Virginia Radiation Protection
Regulations' or license conditions or program weaknesses, the licensee develops, implements,
and documents corrective actions

" Licensed material is transported in accordance with all applicable DOT requirements

" Licensed material is disposed of properly

" Appropriate records are maintained

" Up-to-date license is maintained and amendment and renewal requests are submitted in a timely
manner
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Information Needed to Support Applicant's Request to
Perform Non-routine Maintenance

Review Item 9,8 'Maintenance' which discusses, in general, licensee responsibilities before any
maintenance or repair is performed.

Non-routine maintenance includes repairs, removal, replacement, or alterations involving:
" Electrical and mechanical systems and components that control source or shielding movement
* Self-shielded irradiator's shielding or sealed source(s)
" Safety interlocks
" Any other component which may affect safety operation of the device
" Any other activities during which personnel could receive radiation doses exceeding VDH

limits

If this maintenance or repair is not performed properly with attention to radiation safety principles,
the self-shielded irradiator may not operate as designed and personnel performing these tasks could
receive radiation doses exceeding VDH limits. Non-routine maintenance should be performed only
by qualified and specifically authorized individuals. Self-shielded irradiator licensees should
conduct these operations only after their procedures have been evaluated and specifically approved
by license condition. Also, any non-manufacturer- (non-distributor-) supplied replacement
components or the use of materials (e.g., lubricants) other than those specified or recommended by
the manufacturer (or distributor) needs to be evaluated to ensure that they do not degrade the
engineering safety analysis performed and accepted as part of the device registration. Licensees also
need to ensure that, after maintenance or repair is completed, the irradiator is tested and functions as
designed, before the unit is returned to routine use.

Accordingly, applicants wishing to perform non-routine maintenance must provide the following
information, as appropriate:

" Describe the types of non-routine maintenance to be performed. The principal reason for
obtaining this information is to assist in the evaluation of the qualifications of individuals who
will conduct the work and the radiation safety procedures they will follow.

" Identify who will perform non-routine maintenance, their training and experience, and why they
are competent to perform non-routine maintenance. Adequate training and experience includes
the following:

- Previous experience in non-routine maintenance and radiation safety training
- Vender maintenance certification
- Technician(s) using pre-planned procedures with direct health physics supervision
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Submit procedures for non-routine maintenance. These procedures should ensure the following:
- Doses to personnel and members of the public are within regulatory limits and ALARA
- The source is secured against unauthorized access or removal
- Appropriate labels and signs are used
- Manufacturer's (distributor's) written instructions and recommendations are followed
- Any non-manufacturer (non-distributor) supplied replacement components or the use of

materials (e.g., lubricants) other then those specified or recommended by the
manufacturer (or distributor) are evaluated to ensure that they do not degrade the
engineering safety analysis performed and accepted as part of the device registration

- Before being returned to routine use, the self-shielded irradiator is tested to verify that it
functions as designed and source integrity is not compromised.

* Confirm that individuals performing non-routine maintenance on irradiators will always wear
both whole body and extremity monitoring devices

Verify possession of at least one instrument that meets the description for survey meters used
with moving-source irradiators in "Radiation Monitoring Instrument Specifications" section
of Appendix K.

Describe steps to be taken to ensure that radiation levels in areas where non-routine
maintenance will take place do not exceed 12 VAC 5-481-720 limits. For example, applicants
can do the following:

- Commit to performing surveys with a survey instrument (as described above);
- Specify where and when surveys will be conducted during non-routine maintenance; and
- Commit to maintaining, for 3 years for the date of the survey, records of the survey (e.g.,

who performed the survey, date of the survey, instrument used, measured radiation
levels correlated to location of those measurements), as required by 12 VAC 5-481-
1000.
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Self-Shielded Irradiator Audit Checklist

76



Self-Shielded Irradiator Audit Checklist

Note: All areas indicated in audit notes may not be applicable to every license and may not need to be
addressed during each audit. For example, licensees do not need to address areas which do not apply to the
licensee's activities and activities which have not occurred since the last audit need not be reviewed at the
next audit.

Date of This Audit Date of Last Audit

Next Audit

Auditor: Date
(Signature)

Management Review Date
(Signature)

Audit History

A. Were previous audits conducted annually? [12 VAC 5-481-630]

B. Where records of previous audits maintained? [12 VAC 5-481-990]

C. Were any deficiencies identified during last two audits or two years, whichever is longer?

D. Were corrective actions taken? (Look for repeated deficiencies).

Organization and Scope of Program

A. Radiation Safety Officer

1. If the RSO was changed, was license amended?

2. Does new RSO meet VDH training requirements?

3. Is RSO fulfilling his/her duties?

4. To whom does RSO report?
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B. Licensed Material

1. Does the license authorize all of the VDH-regulated radioactive material contained in self-
shielded irradiators?

2. Does the total amount of radioactive material possessed require financial assurance?
[12 VAC 5-481-450 C]

C. Are the self-shielded irradiators as described in the Sealed Source and Device (SSD)
Registration Certificate? Have copies of(or access to) SSD Certificates? Have manufacturer's
(or distributor's) manuals for operation and maintenance?

D. Are the actual uses of self-shielded irradiators consistent with the authorized uses listed on the
license?

E. If the mailing address or places of use changed, was the license amended?

F. If control of license transferred or bankruptcy filed, was agency prior consent obtained or
notification made, respectively?

Training and Instructions to Workers

A. Were all workers who are likely to exceed 1 mSv (100 mrem) in a year instructed per 12 VAC
5-481-2270? Was refresher training provided, as needed [12 VAC 5-481-2270]?

B. Did each authorized user and person independently performing routine or non-routine
maintenance attend license-required training before working with self-shielded irradiators?

C. Are training records maintained for each individual?

D. Did interviews with workers reveal that they know the emergency procedures and repair,
maintenance, and relocation limitations?

E. Did this audit include observations of operators using the self-shielded irradiators? Performing
routine or other authorized maintenance?

F. Did the audit identify any operator error in reporting maintenance and repair or operation issues
to the RSO for review before starting work?
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Radiation Survey Instruments

A. Describe the survey instruments possessed:

1. Do they meet the agency's criteria?

2. Are they appropriate for the source type(s)?

3. Are they checked for function before use?

4. If they are used with moving-source irradiators or during non-routine maintenance, are they
calibrated as required? [12 VAC 5-481-750]

B. If the licensee does not possess a survey meter, are specific plans made to have one available?

Location: Location/Operation verified:

C. Are calibration records, if required, maintained? [12 VAC 5-481-1000]

D. For J. L. Shepherd Mark I or Model 81-22 irradiator, check for compliance with license
condition

Self-shielded Irradiator Inventory and Location

A. Is a record kept showing the receipt of each self-shielded irradiator? [12 VAC 5-481-100, 12
VAC 5-481-570]

B. Has the location(s) changed since the last audit?

Personnel Radiation Protection

A. Are ALARA considerations incorporated into the radiation protection program? [12 VAC 5-
481-630]

B. Were prospective evaluations performed showing that unmonitored users receive < 10% of
limit? [12 VAC 5-481-760]

C. Did unmonitored users' activities change during the year which could put them over 10% of
limit?

D. If yes to C above, was a new evaluation performed?
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E. Is external dosimetry required (users received >10% of limit)? Is dosimetry provided to users?

1. If processed dosimetry:

a. Is the dosimetry supplier NVLAP-approved? [12 VAC 5-481-750]

b. Are dosimetry reports reviewed by the RSO when they are received?

2. If self-reading dosimeters:

a. Have a range of zero to at least 2 mSv (200 mrem)?

b. Are checked at periods not to exceed one year for correct response to radiation?

c. Are read within + 20% of the true radiation exposure?

d. Are used under a program that prescribes action to evaluate the individual's dose?

F. Are the dosimeters exchanged or read at the license required frequency?

G. Are the records agency forms or equivalent? [12 VAC 5-481-1000, 12 VAC 5-481-1040]

1. VDH Form, 'Occupational Exposure Record per Monitoring Period' completed?

H. Declared pregnant worker/embryo/fetus

1. If a worker declared her pregnancy, did licensee comply with 12 VAC 5-481-710?

2. Were records kept of embryo/fetus dose per 12 VAC 5-481-1040?

I. Are records of exposures, surveys, monitoring, and evaluations maintained?
[12 VAC 5-481-990, 1000, 12 VAC 5-481-1020, 12 VAC 5-481-1030, 12 VAC 5-481-1040, 12
VAC 5-481-1050]

Public Dose

A. Are self-shielded irradiators located and used in a manner to keep doses below 1 mSv (100
mrem) in a year? [12 VAC 5-481-720]

B. Has a survey or evaluation been performed per 12 VAC 5-481-730?

C. Have there been any additions or changes to the storage, security, or use of surrounding areas
that would necessitate a new survey or evaluation?
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D. Do unrestricted area radiation levels exceed 0.02 mSv (2 mrem) in any one hour?
[12 VAC 5-481-720]

E. Are self-shielded irradiators being used or stored in a manner that would prevent unauthorized
access or removal? [12 VAC 5-481-840]

F. Records maintained? [12 VAC 5-481-1000, 12 VAC 5-481-1050]

Operating and Emergency Procedures

A. Have operating and emergency procedures been developed?

B. Do they contain the required element?

C. Does each operator have a current copy of the operating and emergency procedures? Maintain
copy at each irradiator's control panel or post notice indicating where to obtain copy?

D. Did any emergencies occur?

1. If so, were they handled properly by operator?

2. Were appropriate corrective actions taken?

3. Was agency notification or reporting required? [12 VAC 5-481-1090,12 VAC 5-481-1100,
12 VAC 5-481-1110, 12 VAC 5-481-1150]

E. For J. L. Shepherd Mark I or Model 81-22 irradiator, check for compliance with license
condition

F. Were operating or emergency procedures changed since last audit? If so, before new procedures
were implemented:

1. Did licensee management and the RSO approve?

2. Did affected staff receive training?

3. Are the changes consistent with license conditions? Licensee commitments?

4. Do the changes degrade safety?
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Leak Tests

A. Was each sealed source leak tested every 6 months (or at other license prescribed intervals)?

B. Was the leak test performed as described in correspondence with the agency and according to
the license?

C. Are records of results retained with the appropriate information included?

D. Were any sources found leaking and if yes, was the agency notified?

Maintenance of Self-shielded Irradiators

A. Are manufacturer's (or distributor's) written procedures followed for routine (not safety critical)
cleaning and lubrication and mechanical/electrical maintenance and repair of self-shielded
irradiators?

B. Was non-routine maintenance performed?

C. If yes, was it performed according to license requirements (e.g., extent of work, individuals
performing the work, procedures, dosimetry, survey instrument, compliance with dose limits)?

D. Since the last audit, did operator(s) report a need for non-routine maintenance and repair to the
RSO before requesting or conducting the work?

Transportation

A. Were self-shielded irradiator(s) or sources shipped since the last audit?

B. If so, was 12 VAC 5-481 'Virginia Radiation Protection Regulations' Part XIII
'Transportation of Radioactive Material' requirements followed?

1. DOT-Type A or Type B packages used?[12 VAC 5-481, 'Virginia Radiation Protection
Regulations' Part XIII; 49 CFR 173.415; 49 CFR 173.416(b)] If Type B, NRC Certificate
of Compliance granted before shipment or shipper is registered as a user of the Type B
package? VDH-approved QA program?

2. Package performance test records on file? [49 CFR 173.415]

3. Special form sources documentation? [49 CFR 173.476(a)]

4. Package has 2 labels (ex. Yellow-IL) with TI, Nuclide, Activity, and Hazard Class?
[49 CFR 172.403; 49 CFR 173.441]
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5. Package properly marked? [49 CFR 172.301; 49 CFR 172.304; 49 CFR 172.310; 49 CFR
172.324]

6. Package closed and sealed during transport? [49 CFR 173.475(0]

7. Shipping papers prepared, used, and maintained? [49 CFR 172.200(a)]

8. Shipping papers contain proper entries? {Shipping name, Hazard Class, Identification
Number (UN Number), Total Quantity, Package Type, Nuclide, RQ, Radioactive Material,
Physical and Chemical Form, Activity (SI units required), Category of Label, TI, Shipper's
Name, Certification and Signature, Emergency Response Phone Number, Cargo Aircraft
Only (If applicable)} [49 CFR 172.200; 49 CFR 172.201; 49 CFR 172.202; 49 CFR
172.203; 49 CFR 172.204; 49 CFR 172.604]

9. Secured against movement? [49 CFR 177.834]

10. Placarded on vehicle, if needed? [49 CFR 172.504]

11. Proper overpacks, if used? [49 CFR 173.25]

12. Any incidents reported to DOT? [49 CFR 171.15; 49 CFR 171.16]

13. Irradiators manufactured before 1966

a. Where any shipped?

b. Were VDH and DOT exemptions, if needed, received in advance?

Auditor's Independent Survey Measurements (If Made)

A. Describe the type, location, and results of measurements.

B. Do any radiation levels exceed regulatory limits?
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Notifications and Reports

A. Was any radioactive material lost or stolen? Were reports made?
[12 VAC 5-481-1090]

B. Did any reportable incidents occur? Were reports made? [12 VAC 5-481-1090, 12 VAC 5-
481-1100, 12 VAC 5-481-1110, 12 VAC 5-481-1150]

C. Did any overexposures and high radiation levels occur? Reported?
[12 VAC 5-481-1100, 12 VAC 5-481-1110]

D. If any events (as described in 1 through 3 above) did occur, what was root cause? Were
corrective actions appropriate?

E. Is the licensee aware of 24-hr VDH emergency telephone number [(804) 674-2400 or (800)
468-8992]?

Posting and Labeling

A. VDH form, 'Notice to Employees' posted? [12 VAC 5-481-2260 C]

B. 12 VAC 5-481 'Virginia Radiation Protection Regulations', license documents posted or a
notice posted? [12 VAC 5-481-2260 A]

C. Other posting and labeling? [12 VAC 5-481-860, 12 VAC 5-481-880]

Record Keeping for Decommissioning

A. Records kept of information important to decommissioning? [12 VAC 5-481-450 C]

B. Records include all information outlined in 12 VAC 5-481-450 C 8?

Bulletins and Information Notices

A. Agency Bulletins and/or Information Notices received?

B. Appropriate training and action taken in response?
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Special License Conditions or Issues

A. Did auditor review any special license conditions?

B. Did auditor review any other issues (e.g., non-routine maintenance)?

Deficiencies Identified in Audit; Corrective Actions

A. Summarize problems/deficiencies identified during audit.

B. If problems/deficiencies identified in this audit, describe corrective actions planned or taken.
Include date(s) when corrective actions are implemented.

C. Provide any other recommendations for improvement.

Evaluation of Other factors

A. Senior licensee management is appropriately involved with the radiation protection program
and/or Radiation Safety Officer (RSO) oversight?

B. RSO has sufficient time to perform his/her radiation safety duties?

C. Licensee has sufficient staff to support the radiation protection program?
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Appendix K

Radiation Monitoring. Instrument
Specifications and Survey Instrument

Calibration Program
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Instrument(s) used with moving-source gamma irradiators must meet the following criteria:

" The instrument is a survey meter capable of detecting gamma radiation of more than 5 x 10-5
coulombs/kilogram (C/kg) (or up to several hundred milliroentgens (mR)) per hour which is:
- In the licensee's possession
- Checked with a source of radiation at the beginning of each day of use to ensure that it will

respond consistently to radiation
- Calibrated with a source of radiation annually and after any servicing or repair (other than a

simple battery exchange), ensure that exposure rates indicated by the meter do not vary from
the actual exposure rates by more than + 20%. Calibrations must be performed by the
instrument manufacturer or a person specifically authorized by VDH, the NRC, or another
Agreement State.

OR

" The instrument is a room monitor which:
- Is in the licensee's possession
- Is checked with a source of radiation at the beginning of each day of use to ensure that it will

respond accurately to radiation and alarm at 0.02 mSv (2 mrem) per hour
- Activates a visible and audible alarm when radiation levels exceed 0.02 mSv (2 mrem) per

hour
- Is positioned so it will detect any radiation escaping from the irradiator door yet still be

visible to the irradiator operator when using the irradiator.

Instrument(s) used with fixed-source gamma irradiators (or beta irradiators) are:

* A survey meter capable of detecting gamma radiation (or beta radiation, as appropriate)

" In the licensee's possession or readily accessible in the event of an accident or malfunction
which could reduce the shielding for the sealed source(s)

• Checked with a source of radiation at the beginning of each day of use to ensure that it will
respond consistently to radiation

* Calibrated with a source of radiation annually and after any servicing or repair (other than a
simple battery exchange), to ensure that exposure rates indicated by the meter do not vary from
the actual exposure rates by more than + 20%. Calibrations must be performed by the
instrument manufacturer or a person specifically authorized by VDH, the NRC or another
Agreement State.
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Survey Instrument Calibration. Program

Training

Before allowing an individual to perform survey instrument calibrations, the RSO will ensure that
the individual has sufficient classroom and on-the-job training to show competency in performing
independent survey instrument calibrations.

Classroom training may be in the form of lecture, videotape, or self-study and will cover the
following subject areas:

" Principles and practices of radiation protection

* Radioactivity measurements, monitoring techniques, and using instruments

" Mathematics and calculations basic to using and measuring radioactivity

" Biological effects of radiation.

Appropriate on-the-job training consists of:

" Observing authorized personnel performing survey instrument calibration

" Conducting survey meter calibrations under the supervision and in the physical presence of an
individual authorized to perform calibrations.

Facilities and Equipment

* To reduce doses received by individuals not calibrating instruments, calibrations will be
conducted in an isolated are of the facility or at times when no one else is present

" Individuals conducting calibrations will wear assigned dosimetry

* Individuals conducting calibrations will use a calibrated and operable survey instrument to
ensure that unexpected changes in exposure rates are identified and corrected.
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Procedures for Calibrating Survey Instruments for Gamma Detection

* A radioactive sealed source(s) used for calibrating survey instruments will:
- Approximate a point source
- Have its apparent source activity or the exposure rate at a given distance traceable by

documented measurements to a standard certified to be within + 5% accuracy by NIST
- Approximately the same photon energy (Cs- 137, Co-60) as the environment in which the

calibrated device will by employed
- Be strong enough to give an exposure rate of at least 7.7 x 10-6 C/kg/hr (or 30 mR/hr) at

100 cm [e.g., 3.1 GBq (85 mCi of Cs-137) or 7.8 x 102 MBq (21 mCi) of Co-60].

" The inverse square and radioactive decay laws must be used to correct changes in exposure rate
due to changes in distance or source decay.

* A record must be made of each survey meter calibration and retained for 3 years after each
record is made (12 VAC 5-481-1000)

" A single point on a survey meter scale may be considered satisfactorily calibrated if the
indicated exposure rate differs from the calculated exposure rate by less than + 20%

* The three kinds of scales frequently used on radiation survey meters are calibrated either as
described in ANSI N323A- 1996, "American National Standard Radiation Protection
Instrumentation Test and Calibration- Portable Survey Instruments, " or as follows:
- Meters on which the user selects a linear scale must be calibrated at not fewer than two

points on each scale; The points will be at approximately 1/3 and 2/3 of the decade.
- Meters that have a multidecade logarithmic scale must be calibrated at one point (at the

least) on each decade and not fewer than two points on one of the decades. Those points
will be approximately 1/3 and 2/3 of the decade

- Meters that have an automatically ranging digital display device for indicating exposure
rates must be calibrated at one point (at the least) on each decade and at no fewer than two
points on one of the decades. Those points will be approximately 1/3 and 2/3 of the decade.

" Readings above 2.58 x 1 0 4 C/kg/hr (1000 mR/hr) need not be calibrated. However, such scales
should be checked for operation and approximately correct response.

" Survey meter calibration reports will indicate the procedure used and the data obtained. The
description of the calibration will include:
- The owner or user of the instrument
- A description of the instrument including the manufacturer's name, model number, serial

number, and type of detector
- A description of the calibration source, including the exposure rate at a specified distance on

a specified date, and the calibration procedure
- For each calibration point, the calculated exposure rate, the indicated exposure rate, the

deduced correction factor (the calculated exposure rate divided by the indicated exposure
rate), and the scale selected on the instrument
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- The exposure reading indicated with the instrument in the "battery check" mode (if available
on the instrument)

- For instruments with external detectors, the angle between the radiation flux field and the
detector (i.e., parallel or perpendicular)

- For instruments with internal detectors, the angel between radiation flux field and a
specified surface of the instrument

- For detectors with removable shielding, an indication whether the shielding was in place or
• removed during the calibration procedure

- The exposure rate from a check source, if used
- The person's name who performed the calibration and date it was performed

The following information will be attached to the instrument as a calibration sticker or tag:
- The source that was used to calibrate the instrument
- The proper deflection in the battery check mode (unless this is clearly indicated on the

instrument)
- For each scale or decade not calibrated, an indication that the scale or decade was checked

on for function but not calibrated
- The date of calibration and the next calibration due date
- The apparent exposure rate from the check source, if used.

References: Detailed information about survey instrument calibration may be obtained by referring to ANSI
N323A-1 996, "American National Standard Radiation Protection Instrumentation Test and Calibration -
Portable Survey hIstruments. "Copies may be ordered electronically at http://www.ansi.org or by writing to:
ANSI, 1430 Broadway, New York, NY 10018.

See Section 8.10.2 and Appendix J of NRC NUREG 1556 Vol. 18 "Program Specific Guidance about
Service Provider Licenses, "and is available electronically at NRC's web site, http://www.nrc.gov.
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Appendix L

Guidance for Demonstrating That
Unmonitored Individuals Are Not Likely to
Exceed 10 Percent of the Allowable Limits
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Dosimetry is required for individuals likely to receive, in 1 year from sources external to the body, a
dose in excess of 10% of the applicable regulatory limits in 12 VAC 5-481-640, 12 VAC 5-481-
700, 12 VAC 5-481-710. To demonstrate that dosimetry is not required, a licensee needs to perform
a prospective evaluation to demonstrate that its workers are not likely to exceed 10% of the
applicable annual limits.

The most common way that individuals might exceed 10% of the applicable limits is by performing
frequent routine maintenance on the irradiator. However, for most new irradiators even these
activities result in the individual's receiving minimal doses. Before allowing workers to perform
these tasks, a licensee will need to evaluate the doses which its workers might receive to assess
whether dosimetry is required; this is a prospective evaluation.

Example

The following is an example of an estimate of the dose received by the extremities and whole body
of a person performing routine maintenance (cleaning and lubrication) on a self-shielded irradiator
rotating drawer drive chain. The estimate is based on observations of individuals performing the
recommended procedure according to good radiation safety practices. The manufacturer can
provide the following types of information:

" Time needed to perform the entire procedure (e.g., 20 min)
* Extremity dose rate received by an individual, associated with the shielded source (e.g., 0.02

mSv/hr [2 mrem/hr] at contact with the shield)
* Time the hands were exposed to the shielded source (e.g., 3 min)
" Whole body dose rate received by an individual, associated with the shielded source (e.g.,

0.01 mSv/hr [1 mrem/hr] at contact with the shield)
" Time the whole body is exposed to the shielded source (e.g., 20 min)

From this information, an estimate of the doses that the individual performing this procedure could
receive is as follows:

* 0.001 mSv [0.1 mrem] to the hands
0 Less than 0.0033 mSv [0.33 mrem] TEDE (whole body).

The applicable TEDE (whole body) limit is 50 mSv (5 rems) per year and 10% of that value is 5
mSv (500 mrems) per year. If one of these procedures delivers 0.0033 mSv (0.33 mrem), then an
individual could perform 1,515 of these procedures each year and remain within 10% of the
applicable limit.

The applicable shallow-dose equivalent (SDE) (extremities) is 500 mSv (50 rems) per year and 10%
of that value is 50 mSv (5 rems or 5000 inrems) per year. If one of these procedures delivers 0.001
mSv (0.1 mrem), then an individual could perform 50,000 of these procedures each year and remain
within 10% of the applicable limit.

Based on the above specific situation, no dosimetry is required if a worker performs fewer than
1,515 routine maintenance procedures per year.
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Guidance to Licensees

Licensees who wish to demonstrate that they are not required to provide dosimetry to their workers
need to perform prospective evaluations similar to that shown in the example above. The expected
dose rates, times, and distances used in the above example may not be appropriate to individual
licensee situations. In their evaluations, licensees need to use information appropriate to the type(s)
of self-shielded irradiator(s) they intend to use; this information is generally available from the
irradiator manufacturer (or distributor) or the SSD Registration Certificate maintained by VDH, the
NRC and other Agreement States.

Table 7 may be helpful in performing a prospective evaluation. (5)

Note: For ease of use by most irradiator licensees, this table uses conventional units. The conversion to SI
units is: I mrem = 0.01 mSv.

Licensees should review evaluations periodically and revise them as needed. Licensees need to
check assumptions used in their evaluations to ensure that they continue to be up-to-date and
accurate. For example, if workers become lax in following good radiation safety practices, perform
the task more slowly than estimated, work with new irradiators containing sources of different
activities or radionuclides, or use modified procedures, the licensee would need to conduct a new
evaluation.
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Table 7. Dosimetry Evaluation

Dosimetr• Evaluation for: Model: Self-Shielded Irradiator'

A. Time needed to perform the entire routine maintenance /_--_hour
procedure. (minutes/60)

B. Expected whole body dose rate..received by the individual', _mrem/hr
determined using exposure. rates measured of contact with
the irradiator while the sealed source is in the shielded
position.

C. Time the hands were exposed to the unshielded source. __ hour
(minutes/60)

D. Expected extremity dose rate received by the individual, mrem/hr
determined using exposure rates measured at the typical

.:distance that the handswould be from the sealed source.
.... _•_... during the routine maintenance procedure.

Formula: # hours in Row A) x mrem/hr in Row B) = mrem per routine

procedure) x (_ # of routine maintenance procedure each year) = mrem * Whole Body Dose

Formula: ( f # hours inRow C)x ( m.e"/h e in Row D)= mrem per routine
procedure) x #...of routinermaintefnance procedures each year) = mrem *"*Extremity Dose
• Expected Whole Body Doses less than 500 mriem requires no dosimetry
** Expected Extremity Doses less than 5000 mriem requires no dosimetry
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Appendix M

Guidance for Demonstrating That Individual
Members of the Public Will Not Receive Doses

Exceeding the Allowable Limits
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Licensees must ensure that:

* The radiation dose received by individual members of the public does not exceed 1 mSv
(100 mrem) in one calendar year resulting from the licensee's possession and/or use of
licensed materials.

Members of the public include persons who live, work, or may be near locations where self-
shielded irradiator devices are used or stored and employees whose assigned duties do not include
the use of licensed materials and who work in the vicinity where irradiators are used or stored.

• The radiation dose inunrestricted areas does not exceed 0.02 mSv (2 mrem) in any one
hour.

Typical unrestricted areas may include offices, shops, laboratories, areas outside buildings,
property, and non-radioactive equipment storage areas. The licensee does not control access to these
areas for purposes of controlling exposure to radiation or radioactive materials. However, the
licensee may control access to these areas for other reasons such as security.

Licensees must show compliance with both portions of the regulation. For areas around self-
shielded irradiator facilities, calculations or a combination of calculations and measurements (e.g.,
using an environmental OSL) are often used to prove compliance.

Calculation Method

The calculation method takes a tiered approach, going through a three-part process starting with a
worst case situation and moving toward more realistic situations. It makes the following
simplifications: (1) each irradiatoris a point source; (2) typical radiation levels encountered when
the source is in the shielded position are taken from either the SSD Registration Certificate, ANSI
N433.1, (7) [Note: Copies may be ordered electronically at http://www.ansi.org or by writing to ANSI,
1430 Broadway, New York, NY 10018. Copies are also available from the NTIS, 5285 Port Royal Road,
Springfield, VA 22161 1-800-553-6847. ] "Safe Design and Use of Self-Contained, Dry Source Storage
Gamma Irradiator (Category I), " or the manufacturer's (or distributor's) literature; and (3) no credit
is taken for any shielding found between the irradiator and the unrestricted areas.

Part 1 of the calculation method is simple but conservative. It assumes that an affected member of
the public is present 24 hours a day and uses only the inverse square law to determine if the distance
between the irradiator and the affected member of the public is sufficient to show compliance with
the public dose limits. Part 2 considers not only distance, but also the time that the affected member
of the public is actually in the area under consideration. Part 3 considers the distance, the portion of
time and dose rate while the sample is in transit, the portion of time and dose rate while the sample
is not in transit, and the portion of time that the affected member of the public is present. Using this
approach, licensees make only those calculations that are needed to demonstrate compliance. In
many cases licensees will need to use the calculation method through Part 1 or Part 2. The results
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of these calculations typically result in higher radiation levels than would exist at typical facilities,
but provide a conservative method for estimating doses which could be received.

Example 1

To better understand the calculation method, we will examine Bugs-Away, Inc., a self-shielded
irradiator licensee. Yesterday, the company's president noted that the new irradiator area is close to
his secretary's desk and he asked Joe, the Radiation Safety Officer (RSO), to determine if the
company is complying with 12 VAC 5-481-720.

The secretary's desk is near the wall separating the reception area from the designated, locked self-
shielded irradiator room where the company has located its irradiator. Joe measures the distance
from the self-shielded irradiator to the wall and assumes that the irradiator would have the
maximum dose rate allowed under ANSI N433. 1: 10 mrem per hour at one meter. This is the
maximum dose rate permitted while the sample is in transit (i.e., moving into or out of the
irradiation position). Joe uses this information to determine the dose rate in mrem/hr at a specified
distance from the irradiator determined to be 10 mrem/hr at 1 meter (3.28 ft). He also determines
that the secretary's chair is 15 feet from the irradiator.

Example 1: Part 1

Joe's first thought is that the distance between the irradiator and the secretary's chair may be
sufficient to show compliance with the regulation in 12 VAC 5-481-720. So, taking a worst case
approach, he assumes: 1) the self-shielded irradiator is constantly present (i.e., 24 hr/d) with the
samples constantly in transit, and 2) the secretary is constantly sitting in the desk chair (i.e., 24
hr/d). Joe proceeds to calculate the dose she might receive hourly and yearly from the self-shielded
irradiator as shown in Table 8 below.
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Table 8. Calculation Method, Part 1: Hourly and Annual Dose Received from Self-Shielded
Irradiator

Step~0 ND•escription Input Data'Result

1 Dose received in an hour at known distance 10 10
from irradiator (e.g., from ANSI N433.1), in
mrem/hr

2 Square of thedistance (ft) at which the Step 1 (3.28)2 10.8.
rate was measured, in ft2

3 Square of the distance (fi) from the irradiator (15.0)2 225
to the secretary's desk in an unrestricted area
in ft

2

4 Multiply the results of Step 1 by the results of 10 x 10. 8: 108
• Step.2. (this is an intermediate result) (rounded to 110)

5 Divide the results of Step 4 by the result of 110/125 0.48
Step 3 to calculate the dose received by an
individual at the secretary's desk, HOURLY
DOSE RECEIVED FROM SELF-
SHIELED IRRADIATOR, in mrem in an
hour

6. Multiply the result of Step 5 by 24 hr/d x 366 0.48 x 24 x 366 4200
(leap year).d/yr = MAXIMUM ANNUAL
DOSE RECEIVED FROM SELF-
SHIELDED IRRADIATOR, in mrem in a

_____' __ _ • y ear....:_:. . . .. ... ... : . . ..:._ . _•

Note: The result in Step 5 demonstrates compliance with the 2 mrem in any one hour limit, Reevaluate if assumption
change. If the result in Step 6 exceeds 100 mrem/yr, proceed to Part 2 of the calculational method.

At this point, Joe is pleased to see that the total dose that an individual could receive in any one
hour is only 0.48 mrem, but notes that an individual could receive a dose of 4,200 mrem in a year,
much higher than the 100 mrem limit.

Example 1: Part 2

Joe reviews his assumptions and recognizes that the secretary is not at the desk 24 hr/d. He decides
to make a realistic estimate of the number of hours the secretary sits in the chair at the desk, keeping
his other assumptions constant (i.e., the self-shielded irradiator is constantly present (i.e., 24 hr/d)
with the samples constantly in transit). He then recalculates the annual dose received.
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Table 9. Calculation Method, Part 2: Annual Dose Received from Self-Shielded Irradiator

Step No. Description ........ Result
7 A. Average number of hours per day that individual spends 5.0

in area of concern (e.g., secretary sits at desk 5 hr/d; the
remainder of the day the secretary is away from the desk
area copying, filing, etc.)

B. Average number of days per week in area (e.g., 3.0
secretary is part time and works 3 d/wk)

C. Average number of weeks per year in area (e.g., 52
secretary works all year)

8 Multiplythe results.of Step TA by the results of Step 7.B. 5.0 x 3.0 x 52 =780.

by the results of Step 7.C..= AVERAGE NUMBER OF
HOURS IN AREA OF CONCERN PER YEAR

9 Multiply the results in Step 5 by the results of Step 8 0.48 x 780 = 370
ANNUAL DOSE RECEIVED FROM IRRADIATOR
CONSIDERING REALISTIC ESTICMATE OF TIME
SPENT IN AREA OF CONCERN, in mrem in a year

Note: If Step 9 exceeds 100 mrem in a year, proceed to Part 3 of the calculational method.

Although Joe is pleased to note that the calculated annual dose received is significantly lower, he
realizes it still exceeds the 100 mrem in a year limit.

Example 1: Part 3

Again Joe reviews his assumptions and recognizes that the irradiator is not constantly in use nor is
the sample continuously in transit during an irradiation cycle when the secretary is seated at the
desk. As he examines the situation, he realizes he must take these factors into account.

First, he realizes that the while the irradiator is in transit, the dose rate at 3.28 feet is 10; however,
when it is idle or when a sample is irradiated, the dose rate at 3.28 feet is reduced to 2 mrem/hr.
The maximum number of irradiations per hour is 5 with a 3 minute maximum irradiation time. The
time the sample is in transit per irradiation cycle is also 0.2 minutes. Referring to previous
information, he takes into account that the secretary's chair is 15 feet away from the irradiator and
the secretary is present for 780 hours per year.
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Table 10. Calculation Method, Part 3: Annual Dose Received from Irradiator

Step No. Description :Result

18 [60 minus the input from Step 13 multiplied by (the input rom 0.73
Step 14 plus the input from Step 15) divided by 60 = [60. - 5.0 x
(3.0 + 0.20)] / 60. = [60. - 16.]/ 60 = FRACTION OF TME THE
IRRIADIATOR IS IDLE

19 (The input from Step 13 multiplied by the input from Step 15) 0.017
divided by 60 = (5.0 x 0.20) / 60 = 1/60 = FRACTION OF TIME
THE SAMPLE IS IN TRANSIT

20 1.0 minus the result from Step 18 minus the result from Step 19 = 0.253
1 - 0.73 - 0.017 = FRACTION OF TIME THE IRRADIATOR
IS IN USE

21 (The input from Step 10 multiplied by the result from Step 18) 2.136
plus (the input from Step 11 multiplied by the result from Step 19)
plus (the input from Step 12 multiplied by the result from Step 20)
= (2.0 x 0.73) + (10. X 0.017) + (2.0 x 0.253) = 1.46 + 0..17 +
0.506 = AVERAGE DOSE RATE ENCOUNTERED AT 3.28
FEET FROM THE IRRIADIATOR, in mrem in an hour

.... ..... .. ......... ,..

Step No. ..Description Result.

22 The result from Step 21 multiplied by (3.28 squared divided by the 0.10
input from Step 16 squared) = 2.136 x (3.282 / 152 ) = 2.136 x
(10.8/225) = AVERAGE DOSE RATE ENCOUNTERED BY
THE SECRETARY, in mrem per hour

23 The result from Step 22 multiplied by the input from Step 17 = 78.
780 x 0.10 = ANNUAL DOSE RECEIVED FROM
IRRADIATOR CONSIDERING REALISTIC ESTIMATES FOR
TIME SPENT IN AREA OF CONCERN, DOSE RATES, AND
IRRADIATOR USAGE, in mrem in a year

Note: If the result in Step 23 is greater than 100 mrem/yr, the licensee must take corrective actions

Joe is glad to see that the results in Step 23 show compliance with the 100 mrem in a year limit.
Had the result in Step 23 been higher than 100 mrem in a year, then Joe could have done one or
more of the following:

" Consider whether the assumptions used to determine occupancy are accurate, revise the
assumptions as needed, and recalculate using the new assumptions

" Calculate the effect of any shielding located between the irradiator area and the secretarial
workstation -- such calculation is beyond the scope of this Appendix [Note: National Council
on Radiation Protection and Measurements (NCRP) Report No. 49, "Structural Shielding Design
and Evaluation for Medical Use of X Rays and Gamma Rays of Energies Up to 10 Me V," contains
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helpful information. It is available from NCRP, 7910 Woodmont Avenue, Suite 800, Bethesda,
Maryland 20814. NCRP's telephone numbers are: (301) 657-2652 or 1-800-229-2652. ]

" Take corrective action (e.g., move irradiator within the use area, move the use area, move
the secretarial workstation) and perform new calculations to demonstrate compliance

" Designate the area outside the use area as a restricted area and the secretary as an
occupationally exposed individual. This would require controlling access to the area for
purposes of radiation protection and training the secretary.

Note that in the example, Joe evaluated the unrestricted area outside only one wall of the irradiator
area. Licensees also need to make similar evaluations for other unrestricted areas and to keep in
mind the ALARA principle, taking reasonable steps to keep radiation dose received below
regulatory requirements. In addition, licensees need to be alert to changes in situations (e.g., moving
the self-shielded irradiator closer to the secretarial workstation, adding a second irradiator, changing
the secretary to a full-time worker, or changing the estimate of the portion of time spent at the desk)
and to perform additional evaluations, as needed.

RECORDKEEPING: 12 VAC 5-481-1050 requires licensees to maintain records demonstrating
compliance with the dose limits for individual members of the public.

Combination Measurement-Calculation Method

This method, which allows the licensee to take credit for shielding between the irradiator and the
area in question, begins by measuring radiation levels in the areas, as opposed to using ANSI-
N433.1 or manufacturer- (or distributor-) supplied rates at a specified distance from each irradiator.
These measurements must be made with calibrated survey meters sufficiently sensitive to measure
background levels of radiation. However, licensees must exercise caution when making these
measurements, and they must use currently calibrated radiation survey instruments. A maximum
dose of 1 mSv (100 mrem) received by an individual over a period of 2080 hours (i.e., a "work
year" of 40 hr/wk for 52 wk/yr) is equal to less than 0.5 microsievert (0.05 mrem) per hour.

This rate is well below the minimum sensitivity of most commonly available G-M survey
instruments.

Instruments used to make measurements for calculations must be sufficiently sensitive. An
instrument equipped with a scintillation-type detector (e.g., NaI(Tl)) or a micro-R meter used in
making very low gamma radiation measurements should be adequate.

Licensees may also choose to use environmental OSLs (see note) in unrestricted areas next to the
irradiator area for monitoring. This direct measurement method would provide a definitive
measurement of actual radiation levels in unrestricted areas without any restrictive assumptions.
Records of these measurements can then be evaluated to ensure that rates in unrestricted areas do
not exceed the 1 mSv/yr (100 mrem/yr) limit.
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Note: TLDs used for personnel monitoring (e.g., LiF) may not have sufficient sensitivity for this purpose.
Generally, the minimum reportable dose received is 0.1 mSv (10 mnrem). Suppose a TLD monitors dose
received and is changed once a month. If the measurements are at the minimum reportable level, the annual
dose received could have been about 1.2 mSv (120 mrem), a value in excess of the I mSv/yr (100 mrern/yr)
limit. If licensees use TLDs to evaluate compliance with the public dose limits, they should consult with their
TLD supplier and choose more sensitive TLDs, such as those containing CaF2 that are used for
environmental monitoring.

Example 2

As in Example 1, Joe is the RSO for Bugs-Away, Inc., a self-shielded irradiator licensee. The
company has one irradiator in a designated, locked area that adjoins an unrestricted area where a
secretarial workstation is located. Refer to previous Example 1 for additional information. Joe
wants to see if the company complies with the public dose limits at the secretarial station.

Joe placed an environmental TLD badge in the secretarial work space for 30 days. The TLD
processor sent Joe a report indicating the TLD received 100 mrem.
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Table 11. Combination Measurement-Calculation Method

..Step No Description Input Data and Results.

Part 1

1 Dose received by TLD, in mrem 100

2 Total hours TLD exposed 24 hr/d x 30 d/mo =720

3 Divide the results of Step 1 by the results of Step 2 100/720 = 0.14
HOURLY DOSE RECEIVED, in mrem in an hour

4 Multiply the results of Step 3 by 366 d/yr [leap year] x 366 x 24 x 0.14 = 8784 x
24 hr/d = 8784 hours in one year " MAXIMUM 0.14 =1230
ANNUAL DOSE RECEIVED FROM
IRRADIATOR, in mrem in a year

Note: For the conditions: described above, Step. 3. indicates that the dose received in any one hour is
less than the 2 mrem in any one hour limit. However, if there are any changes, then the licensee
would nieed to reevaluate the potential doses which could be received~in any one hour. Step 4
indicates that the annual dose received would be much greater than the 100 mrem in a year allOwed
by the regulations

Part 2

At this point Joe:can adjust for a realistic estimate of the time the secretary spends in the area as he
did in Part 2 of Example 1:.

Part 3

If the results of Joe's evaluation. in Part 2 show that the annual dose received in a year exceeds 100
mrem, then he may haveto consider moving the self-shielded irradiator or the secretary's desk, or
adding shielding to the wall.
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Appendix N

Typical Agency Incident Notifications
Required for Self-Shielded Irradiator

Licensees
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Table 12. Typical VDH Incident Notifications Required for Self-Shielded Irradiator Licensees

EVent Telephone Written Rule Requirement
SNotification Report

Theft or lost of material Immediate 30 days 12 VAC 5-481-1090

Whole body dose greater than 0.25 Sv Immediate 30 days 12 VAC 5-481-1100
(25 rems)

Extremity dose greater than 2.5 Sv Immediate 30 days 12 VAC 5-481-1100
(25 rems)

Whole. body dose greater. than 0.05 Sv 24 hours 30 days. 12 VAC 5-481-1100.
(5 rems) in 24 hours

Extremity dose greater than 0.5 Sv 24 hours 30 days 12 VAC 5-481-1100
(50 rems) in 24 hours

Whole body dose greater than 0.05 Sv None .30 days 12 VAC 5-481-1110
(5 rems)

Dose to individual member of public None 30 days 12 VAC 5-481-1110
greater than 1 mSv (100 mrem)

Filing petition for bankruptcy under 1 None Immediately
U.S.C. after filing 12 VAC 5-481-490 E & F

petition

Expiration of license None 60 days 12 VAC 5-481-500 D

Decision to permanently.cease license None 30 days 12 .VAC 5-481-500 D
*activities at:entire site

Decision to permanently cease licensed None 60 days
activities in any separate building or 12 VAC 5-481-500 D
outdoor area that is unsuitable for
release for unrestricted use.

No principal activities conducted for 24 None 60 days .12 VAC 5-481-500 D
months at the entire site

No principal activities conducted for 24
months in any separate building or
outdoor area that is unsuitable for
release

None 60 days
12 VAC 5-481-500 D
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Event Telephone Written Rule Requirement
Notification Report

Event that prevents immediate Immediate 30 days .12 VAC 5-481-1100,
protective actions necessary to avoid, 12 VAC 5-481-1110
exposure to radioactive materials that
could exceed regulatory limits

Equipment is disabled or fails to 24 hours 30 days 12 VAC 5-481-1110
function as designed when required to
prevent radiation exposure in excess of
regulatory limits

Unplanned fire or explosion that affects
the integrity of any. licensed material or
device, container, or equipment with
licensed material

24 hours 30 days 12 VAC 5-481-1110

Note: Telephone notifications shall be made to the agency at (804) 864-8150 (during office hours) or (804)
674-2400 (24-hour emergency number) if an emergency. Identify emergency as radiological.
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Appendix 0

Information for Applicants to Consider When
Developing Operating and Emergency

Procedures for Self-Shielded Irradiators
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Elements of Operating Procedures Applicable to All Types of Self-Shielded
Irradiators

* Analyze each type of material to be placed in the irradiator to ensure that it is comparable with
the irradiator's design or to determine whether special procedures in addition to those given by
the manufacturer (or distributor) are required to ensure the safe operation of the irradiator.

" Prepare model-specific instructions for routine inspections, test procedures, and maintenance to
ensure that all interlocks, devices, and components critical to the safe operation of the irradiator
are functioning properly. (Prohibited actions such as changing the safety control system or
removing the source should be stated.)

* Develop methods to maintain accountability (e.g., logbook to record irradiator use) and to
ensure that only authorized persons will use or have access to the irradiator (e.g., control access
to the irradiator's keys or control access to the area where the irradiator is located).

" Define steps to take to keep radiation exposures ALARA

" For each model irradiator, define step-by-step procedures on how to operate the irradiator and
how to perform routine maintenance. Information may be extracted from the manufacturer's (or
distributor's) manual.

Specific Operating Procedures Applicable to Moving-Source Irradiators

* The irradiator should not be used unless the licensee provides a calibrated and operable
radiation survey meter or a room monitor for use with the irradiator.

" The irradiator door should not be opened until the operator has checked visual indicators to
verify that the source has returned to its safe storage position.

* Each room monitor should:
- Be operable al all times when the irradiator is in use
- Activate a visible and audible alarm when radiation levels exceed 0.02 mSv (2 mrem) per

hour
- Be located to detect any radiation escaping from the irradiator door
- Be located so that it is visible to the irradiator user when next to the irradiator

" If a room monitor is not installed, a survey meter should be used to:
- Determine the radiation level at the irradiator door when the door is closed
- Check for any increase in radiation levels each time the irradiator door is opened. In

conducting such checks, operators should position themselves to minimize exposure to any
radiation escaping from the open door.
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- If abnormal radiation levels or any malfunction of the irradiator are detected at any time, the
licensee should stop using the irradiator, restrict access to the area housing the irradiator,
immediately notify the RSO, and determine if a report to the agency is required.

- The licensee should not attempt to repair or authorize others to attempt to repair the
irradiator except as specifically authorized in a license issued by VDH.

Elements of Emergency Procedures Applicable to All types of Self-Shielded

Irradiators

" Leave the irradiator area (to reduce radiation exposure).

" Control access to. the area (e.g., lock door).

" Contact responsible individuals (e.g., names, phone numbers of RSO, irradiator manufacturer
(or distributor), emergency response organizations such as fire department, agency).

" Take additional steps, dependent on the specific situations (e.g., surveys).

" As appropriate, require timely reporting to the agency

Changes to Operating and Emergency Procedures Without a License
Amendment

Licensees may change their operating and emergency procedures without amending their license if:
" The changes are reviewed and approved by licensee management and the RSO

" Affected licensee staff are trained in the procedures before they are implemented

• The changes are consistent with applicable license conditions and the procedures or
commitments submitted in the license application

" The changes do not degrade the safety of the program.

Copies of operating and emergency procedures should be provided to all users. Post a current copy
at each irradiator's control panel. If.posting the operating procedures is not practicable, post a
notice describing the document(s) and where it may be examined.
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Appendix P

Leak Test Program
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Training
Before allowing an individual to perform leak testing, the RSO will ensure that he or she has
sufficient classroom and on-the-job training to show competency in performing leak tests
independently.

Classroom training may be in the form of lecture, videotape, hands-on, or self-study and will cover
the following subject areas:

* Principles and practices of radiation protection

" Radioactivity measurements, monitoring techniques, and using instruments

* Mathematics and calculations basic to using and measuring radioactivity

* Biological effects of radiation.

Appropriate on-the-job-training consists of:
* Observing authorized personnel collecting and analyzing leak test samples.

Collecting and analyzing leak test samples under the supervision and in the physical
presence of an individual authorized to perform leak tests.

Facilities and Equipment

* To ensure achieving the required sensitivity of measurements, leak tests will be analyzed in
a low-background area.

* Individuals conducting leak tests will use a calibrated and operable survey instrument to
check leak test samples for gross contamination before they are analyzed. If the sensitivity
of the counting system is unknown, the minimum detectable activity (MDA) needs to be
determined. The MDA may be determined using the following formula:

2.71 ' 4.65 (B.xt)
MDA = H Mnimmum Detactable Activit£×E

where:
MDA = activity level in disintegrations per minute
BR = background rate in counts per minute
t = counting time in minutes
E = detector efficiency in counts per disintegrations

For example:
BR = 200 counts per minute
E = 0.1 counts per disintegration (10% efficient)
t = 2 minutes
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MDA 2.71 - 4.651(200x 2) = 2.71- t4.654-(400)
2x0.1 0.2

2.71t4.65 (20) _ 2.71t9 11.71

0.2 0.2 0.2

59_iinter!tiOnS

minute

1 disintegration
bcqueres (B) second

59 disintegrations minute
minutes 60 seconds

" A NaI(T1) well counter system with a single or multi-channel analyzer will be used to count
samples from irradiators containing gamma-emitters (e.g., Cs-137, Co-60).

* A liquid scintillation or gas-flow proportional counting system will be used to count samples
from irradiators containing beta-emitters (e.g., Sr-90).

Frequency for Conducting Leak Tests of Sealed Sources

* Leak tests will be conducted at the frequency specified in the respective SSD Registration
Certificate.

Procedure for Performing Leak Testing and Analysis

" For each source to be tested, list identifying information such as self-shielded irradiator
serial number, radionuclide, activity.

" If available, use a survey meter to monitor exposure.

* Prepare a separate wipe sample (e.g., cotton swab or filter paper) for each source.

" Number each wipe to correlate with identifying information for each source.

" Wipe the most accessible area where contamination would accumulate if the sealed source
were leaking.
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* Select an instrument that is sensitive enough to detect 185 Bq (0.005 microcurie) of the
radionuclide in the irradiator.

" Using the selected instrument, count and record background count rate.

" Check the instrument's counting efficiency using a standard source of the same radionuclide
as the source being tested or one with similar energy characteristics. Accuracy of standards
should be within ±5% of the stated value and traceable to primary radiation standards such
as those maintained by NIST.

* Calculate efficiency.
For example: r(cpm from std) - (cpm from bkg)] = efficiency in cpm/bq

Activity of std in Bq
Where:

cpm = counts per minute
std = standard
bkg = background
Bq= Becqueral

* Count each wipe sample; determine net count rate

" For each sample, calculate and record estimated activity in Bq (or microcuries).
For example: r(cpm from wipe sample) - (cpm from bkg)1 = Bq on wipe sample

Efficiency in cpm/Bq

* Sign and date the list of sources, date and calculations. Retain records for 3 years
(12 VAC 5-481-1010).

* If the wipe test activity is 185 Bq (0.005 microcurie) or greater, notify the RSO, so that the
source can be withdrawn from use and disposed of properly. Also notify the agency.

Reference: See Section 8.10.8 and Appendix 0 of NRC NUREG 1556 Vol. 18 "Program Specific
Guidance about Service Provider Licenses, "and is available electronically at NRC's web site,
http://www.nrc.gov.
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Appendix Q

Transportation
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Part 1 Major DOT Regulations

The major areas in the DOT regulations that are most relevant for transportation of typical self-
shielded irradiators that are shipped as Type A or Type B quantities are as follows:

" Table of Hazardous Materials and Special Provisions 49 CFR 172.101, and App. A, Table
2: Hazardous materials table, list of hazardous substances and reportable quantities

* Shipping Papers 49 CFR 172.200-204: general entries, description, additional description
requirements, shipper's certification

" Package Markings 49 CFR 172.300, 49 CFR 172.301, 49 CFR 172.303, 49 CFR 172.304,
49 CFR 172.310, 49 CFR 172.324: General marking requirements for non-bulk packagings,
prohibited marking, marking requirements, radioactive material, hazardous substances in
non-bulk packaging

" Package Labeling 49 CFR 172.400, 49 CFR 172.401, 49 CFR 172.403, 49 CFR 172.406,
49 CFR 172.407, 49 CFR 172.436, 49 CFR 172.438, 49 CFR 172.440: General labeling
requirements, prohibited labeling, radioactive materials, placement of labels, specifications

for radioactive labels
• Placarding of Vehicles 49 CFR 172.500, 49 CFR 172.502, 49 CFR 172.504, 49 CFR

172.506, 49 CFR 172.516, 49 CFR 172.519, 49 CFR 172.556: Applicability, prohibited
and permissive placarding, general placarding requirements, providing and affixing
placards: highway, visibility and display of placards, RADIOACTIVE placard

" Emergency Response Information, Subpart G, 49 CFR 172.600, 49 CFR 172.602, 49 CFR
172.604: Applicability and general requirements, emergency response information,
emergency response telephone number

* Training, Subpart H, 49 CFR 172.702, 49 CFR 172.704: Applicability and responsibility
for training and testing, training requirements

" Radiation Protection Program for Shippers and Carriers, Subpart I, 49 CFR 172.800, etc.
* Shippers - General Requirements for Shipments and Packaging, Subpart I, 49 CFR 173.403,

49 CFR 173.410, 49 CFR 173.411, 49 CFR 173.412, 49 CFR 173.413, 49 CFR 173.415,
49 CFR 173.416, 49 CFR 173.433, 49 CFR 173.435, 49 CFR 173.441, 49 CFR 173.471,
49 CFR 173.475, 49 CFR 173.476: Definitions, general design requirements, industrial
packages, additional design requirements for Type A packages, requirements for Type B
packages, authorized Type A packages, authorized Type B packages (including package
certification requirements), requirement for determining A I and A2 ... , table of A I and A2
values for radionuclides, radiation level limit, requirements for U.S. NRC-approved
packages (Type B), quality control requirements prior to each shipment..., approval of
special form radioactive materials

" Carriage by Public Highway, 49 CFR 177.816, 49 CFR 177.817, 49 CFR 177.834(a), 49
CFR 177.842: Driver training, shipping paper, general requirements (secured against
movement), Class 7 (radioactive) material.
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Part 2 Sample Bill of Lading
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Part 3. Irradiators Built Before 1966

Before the adoption of the requirements of 10 CFR Part 71 in 1966, irradiators could be transported
without being evaluated under the hypothetical accident conditions now incorporated in 10 CFR
Part 71. Unlike most post- 1966 irradiators, pre- 1966 irradiations are not certified shipping
packages. Transport of pre-1966 units may require transferring the sealed source from the irradiator
to a Type B package or use of a certified package for the irradiator containing the sealed sources.

VDH will consider a licensee's request for an exemption for a one-time shipment according to 12
VAC 5-481-90 A only if these options are not viable.

An exemption may be granted if the request is authorized by law and will not endanger life or
property or the common defense and security. In this case, an exemption request should
demonstrate the need for the exemption, describe why alternatives considered are not viable, specify
from what requirement(s) an exemption is requested and the period for which the exemption is
requested, and describe steps taken to ensure that the shipment will not endanger life or property or
the common defense and security (e.g., steps to minimize accident risk and to respond to a
transportation accident). Typically, approved requests are for a limited period (e.g., 30 days).

Circumstances vary, but additional information supporting an exemption request may include the
following:

" Manufacturer's (or distributor's) name and model number of the irradiator, the type and
activity of radioactive material to be transported, and brief description of proposed trip
(starting and ending points and approximate distance)

* Engineering drawings of irradiator

" Consideration of the following:
- DOT's hazardous material routing requirements
- Transport during time of low road usage
- Use of good roads and avoidance of residential areas to maximum extent possible
- Accompaniment of shipment by escort knowledgeable in the use of radiation survey

instruments
- Provision of escort with appropriate survey instruments and supplies to permit the

establishment of a radiation exclusion area
- Written procedures to be followed by the escort in an emergency situation.
- Use of exclusive-use vehicle and shoring to limit movement of package during transport
- Notification of state radiological health officials and local fire department of time and

route of shipment.

• Planned date of shipment

Before applying to VDH for its approval, the licensee should contact other states radiological health
organizations within each state through which the shipment will be made to confirm the points of
contact and to discuss the proposed controls for the shipment.
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VDH reserves the right to accompany a shipment of an irradiator.

The agency must review these requests, which are typically requests to amend materials (12 VAC
5-481, 'Virginia Radiation Protection Regulations', Part III 'Licensing of Radioactive
Material') licenses. Licensees should address their requests to:

Virginia Department of Health
Radioactive Materials Program
109 Governor Street, Room 730

Richmond, VA 23219

In addition to a- VDH exemption, the licensee may also need a DOT exemption; contact DOT's
Office of Hazardous Materials Technology at 202-366-4545 for additional information.

The response from the licensee for the exemption must demonstrate that the request is authorized by
law and will protect public health and safety. It must also include the following information:

* Establish that the irradiator was built before 1966.

" Explain why an approved package cannot be used, the alternatives considered, and why
each is not viable.

• Specify from what requirement(s) an exemption is requested arid the period for which
the exemption is requested.

" Describe procedures, controls, and other actions to be taken to ensure that the shipment
will not endanger life or property or the common defense and security.

Reference: The names, addresses, and telephone numbers for officials in Agreement and Non-Agreement
States are available on the NRC's 'Federal and State Material and Environmental Management' web page at
http://www.nrc-stp.oml.gov/. As an alternative, contact VDH at (804) 864-8150, during office hours.
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Hazard Communications for Class 7 (Radioactive) Materials
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.EXECUTIVE SUMMARY

Virginia Regulatory Guides (VAREGS) are issued to describe and make available to the applicant or

licensee, acceptable methods of implementing specific parts of 12 VAC 5-481 'Virginia Radiation

Protection Regulations', to delineate techniques used by the staff in evaluating past specific

problems or postulated accidents, and to provide guidance to applicants, licensees, or registrants.

VAREGS are not substitutes for 12 VAC 5-481 'Virginia Radiation Protection Regulations';

therefore, compliance with them is not required. Methods and solutions different from those set forth

in this guide will be acceptable if they provide a basis for the Virginia Department of Health (VDH),

Radioactive Materials Program, to determine if a radiation protection program meets the current rule

and protects health and safety.

Comments and suggestions for improvements in this VAREG are encouraged at all times and it will

be revised, as appropriate, to accommodate comments and to reflect new information or experience.

Comments should be sent to: Virginia Department of Health, Radioactive Materials Program,

109 Governor Street, Room 730, Richmond, VA 23219.

Requests for single copies of this guide (which may be reproduced) can be made in writing to:

Virginia Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730,

Richmond, VA 23219. This guide is also available on our website:

http://www.vdh.virginia.gov/rad/RHP-Index.asp.

This VAREG, 'Guidance for 12 VAC 5-481 Part XII Irradiators' has been developed to streamline

the application process for an Irradiator License. A copy of the VDH form, 'Application for A

Radioactive Material License Authorizing the Use of 12 VAC 5-481 Part XII Irradiators' is located

in Appendix A of this guide.

Appendix D through T provide examples, models and additional information that can be used when

completing the application.
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It typically takes 60-90 days for a license to be processed and issued if the application is complete.

When submitting the application be sure to include the appropriate application fee listed in 12 VAC

5-490.

In summary, the applicant will need to do the following to submit an application for a Specific

license:

" Use this regulatory guide to prepare the VDH form, 'Application for A Radioactive Material

License Authorizing the Use of 12 VAC 5-481 Part XII Irradiators' (Appendix A).

" Complete VDH Form, 'Application for A Radioactive Material License Authorizing the Use

of 12 VAC 5-481 Part XII Irradiators' (Appendix A). See 'Contents of Application' of the

guide for additional information.

" Include any additional attachments.

All supplemental pages should be submitted on 8 '/2" x 11" paper.

Please identify all attachments with the applicant's name and license number (if a

renewal).

" Avoid submitting proprietary information unless it is absolutely necessary.

* Submit an original signed application along with attachments (if any).

" Submit the application fee (for new licenses only).

" Retain one copy of the license application and attachments (if any) for your future reference.

You will need this information because the license will require that radioactive material be

possessed and used in accordance with statements, representation, and procedures provided in

the application and supporting documentation.

If you have any questions about the application process please contact this office at (804) 864-8150.
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ABBREVIATIONS

ACI American Concrete Institute
ALARA as low as is reasonably achievable
ALI annual limit on intake
ANSI American National Standards Institute
bkg background
Bq Becquerel
BPR Business Process Redesign
BSR Bulk Shielding Reactor
C Celsius
CaF2 Calcium Fluoride
CFR Code of Federal Regulations
C/Kg Coulomb per Kilogram
Ci Curie
cc centimeter cubed
cm centimeter
cm 2  centimeter squared
Co-60 Cobalt-60
cpm counts per minute
Cs-137 Cesium-137
d day
DOE United States Department of Energy
DOT United States Department of Transportation
dpm disintegrations per minute
F Fehrenheit
ft foot
GM Geiger-Mueller
GPO Government Printing Office
hr hour
IN Information Notice
IP Inspection Procedure
Kg Kilogram
LiF Lithium Fluoride
m meter
MC Manual Chapter
mCi millicurie
min minute
mR milliroentgen
mrem millirem
mSv millisievert
MOU Memorandum of Understanding
Nal (TI) Sodium Iodide (Thallium-activated)
NCRP National Council on Radiation Protection and Measurements
NFPA National Fire Protection Association
NIST National Institute of Standards and Technology
NLTNIF National Low-Temperature Neutron Irradiation Facility
NMSS Office of Nuclear Material Safety and Safeguards
NRC United States Nuclear Regulatory Commission
NVLAP National Voluntary Laboratory Accreditation Program
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OCFO Office of the Chief Financial Officer
OCR Optical Character Reader
OMB Office of Management and Budget
ORNL Oak Ridge National Laboratory
OSHA Occupational Safety and Health Administration
OSL optically stimulated luminescence dosimeters
OSP Office of State Programs
P&GD Policy and Guidance Directive
RG Regulatory Guide
RQ Reportable Quantities
RSO Radiation Safety Officer

International System of Units (abbreviated SI from the French Le Syst~me
Internationale d'Unites)

SSD Sealed Source and Device
SSDR Sealed Source and Device Registration
std standard
Sv Sievert
TAR Technical Assistance Request
TEDE total effective dose equivalent
TI Transportation Index
TLD thermoluminescent dosimeters
URL Uniform Resource Locator
VDH Virginia Department of Health, Radioactive Materials Program
wk week
yr year
ptCi microcurie
% percent
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PURPOSE OF GUIDE

This document provides guidance to an. applicant in preparing a license application for a Irradiators license. It

also provides guidance on VDH's criteria for evaluating an Irradiator license application. It is not intended to

address the commercial aspects of manufacturing, distribution, and servicing of Irradiators and their

associated sources.

This guide addresses the variety of radiation safety issues associated with Irradiators, of various

designs, whose dose rates exceed 5 Gray (500 rads) per hour at one meter from the radioactive sealed

sources in air or in water, as applicable to the irradiator's design. Because of differences in design,

manufacturers provide appropriate written instructions and recommendations for proper operation and

maintenance.

Table 1: Categories and Types of 12 VAC 5-481 Part XII Irradiators

Irradiator Type Panoramic Panoramic Panoramic Pool Underwater
dry-source- wet-source-

storage storage

Sources stored in pool
and removed to irradiate VV V
package/product

Sources stored in pool
and package/product V
lowered into pool to be
irradiated

Dry source storage and
in-air itTadiation of V V
package/product

Teletherapy unit
converted to non-human VV
use
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This guide describes the information needed to complete VDH Form, "Application for A Radioactive

Material License Authorizing the Use of 12 VAC 5-481 Part XII Irradiators' (Appendix A) for use of

sealed sources in Irradiators.

The format for each item number in this guide is as follows:

" Rule - references the requirements of 12 VAC 5-481 'Virginia Radiation Protection

Regulations' applicable to the item;

" Criteria - outlines the criteria used to judge the adequacy of the applicant's response;

" Discussion - provides additional information on the topic sufficient to meet the needs of most

readers; and

" Response from Applicant - shows the appropriate item on the application and provides:

response(s), offers the option of an alternative response, or indicates that no response is needed on

that topic.

The information submitted in the application must be sufficient to demonstrate that proposed

equipment, facilities, personnel, and procedures are adequate to protect the health and safety of the

citizens of the Commonwealth of Virginia in accordance with agency guidelines. Submission of

incomplete or inadequate information will result in delays in the approval process for the license.

Additional information will be requested when necessary to ensure that an adequate radiation safety

program has been established. Such requests for additional information will delay completion of the

application's review and may be avoided by a thorough study of the rule and these instructions prior

to submitting the application.

12 VAC 5-481 'Virginia Radiation Protection Regulations' requires the applicant and/or licensee

to develop, document, and implement procedures that will ensure compliance with the rule. The

appendices describe radiation protection procedures. Each applicant should read the rule and

procedures carefully and then decide if the procedure addresses specific radiation protection program

needs at the applicant's facility. Applicants may adopt a procedure included in this VAREG or they

may develop their own procedures to comply with the applicable rule.

In this guide, "dose" or "radiation dose" means absorbed dose, dose equivalent, effective dose

equivalent, committed dose equivalent, committed effective dose equivalent, or total effective dose
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equivalent (TEDE). These terms are defined in the 12 VAC 5-481-10. Rem and Sievert (Sv), its SI

equivalent (1 rem = 0.01 Sv), are used to describe units of radiation exposure or dose. These units are

used because 12 VAC 5-481 'Radiation Protection Regulations', Part IV 'Standards for

Protection Against Radiation', sets dose limits in terms of rem, not rad or roentgen.

Furthermore, radioactive materials commonly used in medicine emit beta and photon radiation, for

which the quality factor is 1; a useful rule of thumb is an exposure of 1 roentgen is equivalent to an

absorbed dose of 1 rad and dose equivalent of I rem.

This VAREG provides the latest guidance and is modeled on the Nuclear Regulatory Commission's

(NRC) NUREG 1556, Volume 6. The VAREG shows the requirements in terms of 12 VAC 5-481

and provides a user-friendly format to assist with thepreparation of an Irradiator license application.
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LICENSES

Applicants should study this document, related guidance, and all applicable regulations carefully

before completing the VDH form, 'Application for A Radioactive Material License Authorizing the

Use of 12 VAC 5-481 Part XII Irradiators'. VDH expects licensees to provide requested

information on specific aspects of their proposed radiation protection program in attachments to the

application. When necessary, VDH may ask the applicant for additional information to gain

reasonable assurance that an adequate radiation protection program has been established.

After a license is issued, the licensee must conduct its program in accordance with the following:

* Statements, representations, and procedures contained in the application and in

correspondence with VDH;

* Terms and conditions of the license; and

* 12 VAC 5-481 'Virginia Radiation Protection Regulations'.
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THE 'AS LOW AS IS REASONABLY ACHIEVABLE
(ALARA)' CONCEPT

12 VAC 5-481-630, Radiation protection programs, states that "each licensee shall develop,

document, and implement a radiation protection program commensurate with the scope and extent of

licensed activities" and "the licensee shall use, to the extent practical, procedures and engineering

controls based upon sound radiation protection principles to achieve occupational doses and doses to

members of the public that are.. ALARA. "This section also requires that licensees review the content

of the radiation protection program and its implementation annually.

Information directly related to radiation protection standards in 12 VAC 5-481 'Virginia Radiation

Protection Regulations', Part IV 'Standards for Protection Against Radiation', is contained in:

* NRC's NUREG-1736, 'Consolidated Guidance: 10 CFR Part 20 - Standards for Protection

Against Radiation.'

Applicants should consider the ALARA philosophy detailed in these reports when developing plans

to work with licensed radioactive materials.
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WHO REGULATES FACILITIES IN THE
COMMONWEALTH OF VIRGINIA?

In the special situation of work at federally controlled sites in the Commonwealth of Virginia, it is

necessary to know the jurisdictional status of the land to determine whether the Nuclear Regulatory

Commission (NRC) or VDH has regulatory authority. The NRC has regulatory authority over land

determined to be under "exclusive federal jurisdiction," while VDH has jurisdiction over non-

exclusive federal jurisdiction land (see Table 2). Applicants and licensees are responsible for finding

out, in advance, the jurisdictional status of the specific areas where they plan to conduct licensed

operations. VDH recommends that.applicants and licensees ask their local contacts for the federal

agency controlling the site (e.g., contract officer, base environmental health officer, district office

staff) to help determine the jurisdictional status of the land and to provide the information in writing,

so that licensees can comply with VDH or NRC regulatory requirements, as appropriate. The

following table lists examples of regulatory authority.

Table 2: Who Regulates Facilities in the Commonwealth of Virginia?

Applicant and Proposed Location of Work Regulatory Agency

Federal agency regardless of location (except that Department of Energy

[DOE] and, under most circumstances, its prime contractors are exempt NRC

from licensing [10 CFR 30.12])

Non-federal entity in non-Agreement State, U.S. territory, or possession NRC

Non-federal entity in Virginia at non-federally controlled site VDH

Non-federal entity in Virginia at federally-controlled site not subject to VDH

exclusive federal jurisdiction

Non-federal entity in Virginia at federally-controlled site subject to NRC

exclusive federal jurisdiction

A current list of Agreement States (States that have entered into agreements with the NRC that give

them the authority to license and inspect radioactive material used or possessed within their borders),

including names, addresses, and telephone numbers of responsible officials are maintained by the
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NRC Office of Federal and State Materials and Environmental Management Programs and is

available on their website: http://nrc-stp.orml.gov/.

MANAGEMENT RESPONSIBILITY

VDH endorses the philosophy that effective radiation protection program management is vital to safe

operations that comply with VDH regulatory requirements.

"Management" refers to the chief executive officer or other individual having the authority to
manage, direct, or administer the licensee's activities or that person's delegate or delegates.

To ensure adequate management involvement, a management representative (i.e., chief executive

officer or delegate) must sign the submitted application acknowledging management's commitments

to and responsibility for the following:

* Radiation protection, security, and control of radioactive materials, and compliance with

rule;

* Knowledge about the contents of the license application;

* Compliance with current VDH and United States Department of Transportation (DOT)

regulations and the licensee's operating and emergency procedures;

* Provision of adequate resources (including space, equipment, personnel, time, and, if

needed, contractors) to the radiation protection program to ensure that the public, and

workers are protected from radiation hazards;

* Appointment of a qualified individual who has agreed in writing to work as the RSO;

Management may delegate individuals (i.e., an RSO or other designated individual) to submit

amendment requests to VDH. A correspondence delegation letter must be completed, signed by

management and submitted to VDH. A sample letter has been included in Appendix C.
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APPLICABLE RULE

It is the applicant's or licensee's responsibility to obtain, read, and follow 12 VAC 5-481 'Virginia

Radiation Protection Regulations'.

The following parts of 12 VAC 5-481 'Virginia Radiation Protection Regulations' contain

requirements applicable to Irradiator licensees:

" Part I
" Part III
" Part IV
• PartX
" Part XII

" Part XIII

"General Provisions"
"Licensing of Radioactive Material"
"Standards for Protection Against Radiation"
"Notices, Instructions and Reports to Workers"
"Licensing and Radiation Safety Requirements for 12 VAC 5-481 Part XII

Irradiators"
"Transportation of Radioactive Material"

Requests for single copies of the above documents (which may be reproduced) can be made in

writing to Virginia Department of Health, Radioactive Materials Program, 109 Governor Street,

Room 730, Richmond, VA 23219 or for an electronic copy go to our web site at:

htt-D://www.vdh.virwinia., ov/rad/RHP-Index.aso.
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HOW TO FILE

Applicants for a materials license should do the following:

* Be sure to use the current guidance from VDH in preparing an application.

" Complete VDH form, 'Application for A Radioactive Material License Authorizing the Use

of 12 VAC 5-481 Part XII Irradiators' (Appendix A).

* For each separate sheet, other than submitted with the application, identify and key it to the

item number on the application, or the topic to which it refers.

* Submit all documents on 8 /2 x 11 inch paper.

* Avoid submitting proprietary information unless it is absolutely necessary.

* Submit an original, signed application.

* Retain one copy of the license application for your future reference.

Deviations from the suggested wording of responses as shown in this VAREG or submission of
alternative procedures will require a more detailed review.

Note: Personal employee information (i.e., home address, home telephone number, Social Security Number,

date of birth, and radiation dose information) should not be submitted unless specifically requested by VDH.
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WHERE TO FILE

Applicants wishing to possess or use radioactive material in the Commonwealth of Virginia are

subject to the requirements of 12 VAC 5-481 'Virginia Radiation Protection Regulations' and

must file a license application with:

Virginia Department of Health
Radioactive Materials Program
190 Governor Street, Room 730

Richmond, Virginia 23219
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LICENSE FEES

The appropriate fee must accompany each application or license amendment request. Refer to 12

VAC 5-490 to determine the amount of the fee. VDH will not issue the new license prior to fee

receipt. Once technical review .has begun, no fees will be refunded. Application fees will be charged

regardless of VDH's disposition of an application or the withdrawal of an application.

Licensees are also subject to annual fees; refer to 12 VAC 5-490.

Direct all questions about VDH's fees or completion of Item 11 of VDH form, 'Application for A

Radioactive Material License Authorizing the Use of 12 VAC 5-481 Part XII Irradiators' (Appendix

A) to: Virginia Department of Health, Radioactive Materials Program, 190 Governor Street, Room

730, Richmond, Virginia 23219 or (804) 864-8150.
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CONTENTS OF AN APPLICATION

Item 1: Type of Application

On the application, check the appropriate box and, if appropriate, note the license number.

Response from Applicant:

Item 1 Type Of Application (Check one box)

0 New License E] Renewal License Number ._ _

Item 2: Name and Mailing Address Of Applicant

List the legal name of the applicant's corporation or other legal entity with direct control over use of
the radioactive material. A division or department within a legal entity may not be a licensee. An
individual may be designated as the applicant only if the individual is acting in a private capacity and
the use of the radioactive material is not connected with employment in a corporation .or other legal
entity. Provide the mailing address where correspondence should be sent. A Post Office box number
is an acceptable mailing address.

Notify the agency of changes in mailing address.iiem ~ ~ ~ .. .2- ;m - ...... .;n•g A di;s • rk p Ta ............. " .. . ..... .......... . . ... . . . ...
Item 2 Name And Mailing Address Of Applicant:

Iii i iApiatsTelephone Number (Include area code):

Response from Applicant:
Note: The agency must be notified in the event of change of ownership or control and bankruptcy proceedings, see below
for details

Timely Notification of Transfer of Control

Rule: 12 VAC 5-481-330; 12 VAC 5-481-450; 12 VAC 5-481-490

Criteria: Licensees must provide full information and obtain the agency's prior written consent
before transferring control of the license, or, as some licensees call it, "transferring the license."

Discussion: Transfer of control may be the result of mergers, buyouts, or majority stock transfers.
Although it is not the agency's intent to interfere with the business decisions of licensees, it is
necessary for licensees to obtain prior agency written consent before the transaction is finalized. This
is to ensure the following:

20



" Radioactive materials are possessed, used, or controlled only by persons who have valid
licenses issued by VDH, NRC, or another Agreement State

* Materials are properly handled and secured
* Persons using these materials are competent and committed to implementing appropriate

radiological controls
* A clear chain of custody is established to identify who is responsible for the disposition of

records and licensed materials
* Public health and safety are not compromised by the use of such materials.

Appendix D identifies the information to be provided about changes of ownership or transfer of
control.

Notification of Bankruptcy Proceedings

Rule: 12 VAC 5-481-490 E & F

Criteria: Immediately following filing of voluntary or involuntary petition for bankruptcy, the
licensee must notify VDH, in writing, identifying the bankruptcy court in which the petition was filed
and the date of filing..

Discussion: Even though a licensee may have filed for bankruptcy, the licensee remains totally
responsible for all regulatory requirements. VDH needs to know when a licensee is in bankruptcy
proceedings in order to ensure the material and facilities are under control, in accountability, and do
not cause any public health and safety concerns. VDH shares its findings with other entities (ie
trustees, etc) so that health and safety issues can be resolved prior to completion of bankruptcy
proceedings.

Item 3: Person to Contact Regarding Application

Criteria: Identify the name and title of the individual who can answer questions about the
application and include his or her telephone number.

Discussion: This is typically the proposed Radiation Safety Officer (RSO) or a knowledgeable
management official, unless the applicant has named a different person as the contact. The agency
will contact this individual if there are questions about the application.

Notify the agency if the contact person or the contact person's telephone number changes so that the agency
can contact the applicant or licensee in the future with questions, concerns, or information. This notice is for
"information only" and does not require a license amendment or a fee.

Response from Applicant:R esp on e fro A p p l ca nt! .... . ..... . .. •-•...... ..... .... . ....... ............ .. ...... ... ..IItem 3 Person To Contact Regarding Application:

Contact's Telephone Number (Include area code):
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Item 4: Address(es) Where Licensed Material Will Be Used Or Possessed

Rule: 12 VAC 5-481-450; 12 VAC 5-481-490; 12 VAC 5-481-2680

Criteria: Applicants must provide a specific address for each location where radioactive material
will be used, stored, or dispatched.

Discussion: Specify the street address, city, and state or other descriptive address (e.g., on Highway
58, 5 miles east of the intersection of Highway 11 and State Route 16, Anytown, VA) for each
facility. The descriptive address should be sufficient to allow a VDH inspector to find the facility
location. A Post Office Box address is not acceptable.

A VDH license does not relieve a licensee from complying with other applicable Federal, State, or
local requirements (e.g., local zoning requirements or local ordinances requiring registration of
radioactive material).

Response from Applicant:
1 Item 4 Address(es) Where Licensed Material Will Be Used or Possessed (Do not use Post Office Box):

Address Telephone Number (Include area code)

Address Telephone Number (Include area code)

Address Telephone Number (Include area code)

I

Note: As discussed later in the section "Financial Assurance and Record Keeping for Decommissioning,"
licensees need to maintain permanent records on where licensed material was used or stored while the license
was in force. This is important for making future determinations about the release of these locations for
unrestricted use (e.g., before the license is terminated). For irradiator licensees, acceptable records are sketches
or written descriptions of the specific locations where licensed material was used or stored and any information
relevant to leaking radioactive sources.

Item 5: Radiation Safety Officer (RSO)

Item 5.1: Radiation Safety Officer (RSO) Training and Experience

Rule: 12 VAC 5-481-450 A; 12 VAC 5-481-2680

Criteria: A Radiation Safety Officer (RSO) must have adequate training and experience. Successful
completion of training as described in Appendix G is evidence of adequate training and experience.

Discussion: The person responsible for the radiation protection program is called the RSO. The
application must include the name and a description of the training and experience of the proposed
RSO. This is to determine whether the individual is qualified to function as the RSO. If the RSO has
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had neither previous formal training in health physics nor certification by the American Board of
Health Physics, the RSO should complete a radiation safety course. Training should include
approximately 40 hours covering the following topics:

" Radioactivity and radioactive decay
" Interactions of radiation with matter
• Biological effects of radiation
* Radiation detection using radiation detection instruments and personnel dosimeters
" Basic radiation protection principles and good safety practices (including time, distance, and

shielding)
* Radiation protection regulations.

The course should include a written test or evaluation of the individual's comprehension of these
topics.

In addition to the above general course, if the RSO was previously an RSO at a similar licensee or
was trained as an irradiator operator but has not had experience working at an irradiator, he or she
should have the equivalent of at least 40 hours in self-study or directed study on information directly
applicable to radiation safety at Irradiators. This should include applicable regulations (12 VAC 5-
481 'Virginia Radiation Protection Regulations', Part IV 'Standards for Protection Against
Radiation' and Part XII 'Licensing and Radiation Safety Requirements for Irradiators') and
reports or studies describing case histories of accidents or problems at Irradiators; see Appendix G.
The license application should list the documents studied or to be studied in the description of the
training of the proposed RSO and should describe how the applicant will evaluate the individual's
comprehension of the information studied.

The RSO should have at least 3 months (full-time equivalent) of experience at the applicant's
irradiator or at another irradiator of a similar type. The 3 months of experience may include
preoperational involvement, such as acceptance testing, while the irradiator is being constructed.
However, to allow flexibility, the agency will determine the adequacy of the RSO's training and
experience on a case-by-case basis, looking at his or her actual qualifications and drawing on the
VDH staff's experience in reviewing such qualifications.

Item 5.2: Radiation Safety Officer (RSO) Responsibilities and Authorities

Rule: 12 VAC 5-481-450 A; 12 VAC 5-481-2680

Criteria: RSOs must be in a position within the licensee's organization to have adequate authority
over radiation safety activities and responsibility for regulatory compliance and protection of public
health and safety.

Discussion: The RSO should have independent authority to stop operations that he or she considers
unsafe and to conduct necessary tests or measurements. The RSO should be relatively independent of
production responsibilities, to the extent practicable, considering the size of the staff at the facility.
The RSO should report directly to the facility manager. He or she must have sufficient time and
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commitment from management to fulfill certain duties and responsibilities to ensure that licensed
materials are used in a safe manner. Typical RSO duties are described in Appendix H. VDH requires
the name of the RSO on the license to ensure that licensee management has always identified a
responsible, qualified person and that the named individual knows of his or her designation as RSO.

Describe the organizational structure for managing the irradiator, specifically the radiation safety
responsibilities and authorities of the RSO and other management personnel who have important
radiation safety responsibilities and authorities. In particular, the application should describe who has
the authority to stop unsafe operations.

Response from Applicant:

Item 5. Radiation Safety Officer (RSO) (Check one box and attach evidence of training and experience)

Name: Telephone Number (Include area code):

E] Before obtaining radioactive material, the proposed RSO will have successfully completed training as described in Appendix G of
VAREG 'Guidance for 12 VAC 5-481 Part XII Irradiators'. Before being named as the RSO, future RSOs will have successfully
completed training as described in Appendix G of VAREG 'Guidance for 12 VAC 5-481 Part XI1 Irradiators'

OR

E] Alternative information demonstrating that the proposed RSO is qualified by training and experience is attached. Before being
named as the RSO, future RSOs will have successfully completed training as described in Appendix G of VAREG 'Guidance for
12 VAC 5-481 Part XII Irradiators'.

AND

Fl Description of organizational structure for managing the irradiator, specifically the radiation safety responsibilities and authorities
of the radiation safety officer and those management personnel who have important radiation safety responsibilities or authorities
has been attached as required by 12 VAC 5-481-2680.

Note: It is important to notify the agency, as soon as possible, of changes in the designation of the
RSO. If the replacement is sudden, the licensee should contact the agency as soon as possible. While the
amendment request is being reviewed by the agency, the proposed RSO may assume the responsibilities of
RSO if the agency is given adequate information to ensure that the proposed individual will meet the required
training.

Item 6: Irradiator Operators and Individuals Who Require Unescorted Access

Item 6.1: Initial Training and Experience For Irradiator Operators

Rule: 12 VAC 5-481-30; 12 VAC 5-481-450; 12 VAC 5-481-2260; 12 VAC 5-481-2270; 12 VAC
5-481-2280; 12 VAC 5-481-2680; 12 VAC 5-481-2730; 12 VAC 5-481-2830

Criteria: Irradiator operators must have adequate training and experience. Successful completion of
one of the following is evidence of adequate training and experience:

0 Irradiator manufacturer's course for operators specific to the irradiator that the applicant
intends to use;

OR
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0 Training course as described in Appendix G.

The training provided to individuals to qualify them to be irradiator operators must include:

" Instruction
" On-the-job or simulator training (i.e., supervised experience)
* Means employed by the applicant to test each individual's understanding of VDH rules and

licensing requirements and the irradiator operating and emergency procedures
* Minimum training and experience of personnel who may provide training.

In addition, instruction must be provided to at least one other individual who will be on site during
operations on how to respond to the independent backup access control alarm and to promptly render
or summon assistance.

Applicants requesting to perform non-routine operations such as loading and unloading sources must
provide additional training. For more information see Appendix I.

Discussion: Irradiator operators have the responsibility to ensure the proper use and security of
Irradiators containing licensed material. Irradiator operators must receive training and instruction, and
be tested before being permitted to operate an irradiator.

Training should be commensurate with the complexity of the irradiator design and potential radiation
hazard (e.g., approximately 40 hours of instruction for pool-type panoramic Irradiators and
approximately 20 to 30 hours of instruction for Underwater Irradiators). Up to 50% of that instruction
may be self-study or reading. The written test should cover the range of topics addressed in the
instruction.

On-the-job training should be supervised by an experienced operator and should last at least I month
full-time. If an approved operator does not operate the irradiator for more than a year, his or her
performance during operation should:

* Be audited for at least I day before he or she is permitted to operate the irradiator
independently; and

* Receive a safety review regarding the irradiator.

The requirements in 12 VAC 5-481-2830 are for an individual to become qualified initially as an
irradiator operator. The safety reviews and evaluation requirements of 12 VAC 5-481-2830, however,
apply to all irradiator operators. Licensees should also conduct safety reviews at intervals not to
exceed 12 months thereafter.

Individuals must be trained in the following subjects to become an irradiator operator:

The fundamentals of radiation safety as they apply to Irradiators
- The goal is to provide the individual with the necessary foundation to perform his or her

task safely and to help the individual worker understand the basis for the safety
requirements and procedures that will be taught.
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" The requirements of 12 VAC 5-481 'Virginia Radiation Protection Regulations', Part IV
'Standards for Protection Against Radiation' and Part XII 'Licensing and Radiation
Safety Requirements for Irradiators'
- The operator is not expected to be an expert on VDH regulations or to be able to

determine whether a given procedure is adequate to meet VDH regulations. Instead,
operators should be instructed on VDH requirements that are directly applicable to their
responsibilities.

" The operation of the licensee's irradiator
- The objective is to help the person understand the operating and emergency procedures,

not to become an engineer.
* Licensee operating and emergency procedures that the individual will be required to perform

- This is the most important part of the training because operating the irradiator safely
depends on following these procedures correctly. The objective is that the operator
correctly performs his or her assigned tasks. The training does not have to include
procedures that the individual will not perform.

* Case histories of accidents and problems involving Irradiators
- The individual should be taught about situations that could lead to problems associated

with irradiator operations. Instruction material on accidents is often difficult to obtain.

NUREG- 1345, "Review of Events at Large Pool-Type Irradiators," provides some relevant
information. Additional training is required for irradiator operators if they will perform non-routine
operations. For more information see Appendix I.

Item 6.2: Annual Safety Reviews and Performance Evaluations for Irradiator

Operators

Rule: 12 VAC 5-481-450; 12 VAC 5-481-2270; 12 VAC 5-481-2830

Criteria: Licensees must conduct safety reviews for irradiator operators annually. Licensees must
also evaluate the safety performance of each irradiator operator annually.

Discussion: Licensees must provide refresher training called a safety review to irradiator operators as
well as evaluate the safety aspects of each irradiator operator's performance (i.e., performance
evaluation).

Annual Safety Reviews

Safety reviews must include, as appropriate, each of the following areas:

" Changes in operating and emergency procedures since the last review
* Changes in VDH regulations and license conditions since the last review
" Reports on recent accidents, mistakes, or problems that have occurred at irradiator facilities
" Relevant results of inspections of operator safety performance
" Relevant results of the facility's inspection and maintenance checks
" A drill to practice an emergency or abnormal event procedure.
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Also, each operator must be given a brief written test on the information covered during the safety
review (12 VAC 5-481-2830).

The duration of safety reviews should be commensurate with the complexity of the irradiator's design
and potential radiation hazard (e.g., approximately 4 hours for panoramic wet-source-storage
Irradiators and 2 hours for dry-source-storage and underwater Irradiators). Safety reviews may be
conducted at intervals not to exceed 12 months or throughout the calendar year on an as-necessary
basis. The "drill" referenced in 12 VAC 5-481-2830 means actually going through a procedure using
the actual equipment in as realistic a manner as practical. For example, for a drill on the response to a
fire alarm it is not necessary that the alarm actually be enunciated if sounding the alarm would be
disruptive. Operators may also correct errors as they occur rather than waiting until the drill is over.
Each operator need not go through the drill, but may watch or critique as another operator does.

Annual Performance Evaluations

The safety performance of each irradiator operator must be evaluated and reviewed at least every
twelve months to ensure that regulations, license conditions, and operating and emergency procedures
are followed. In addition, the results of the evaluation must be discussed with each operator along
with instructions on how to correct any mistakes or deficiencies observed.

Individuals (e.g., the RSO or senior operators) conducting these reviews must have adequate training
and experience to conduct such evaluations.

Item 6.3: Training for Individuals Who Require Unescorted Access

Rule: 12 VAC 5-481-30; 12 VAC 5-481-450; 12 VAC 5-481-2270; 12 VAC 5-481-2280; 12 VAC
5-481-2830; 12 VAC 5-481-2840

Criteria: Individuals who will be permitted unescorted access to the radiation room of the irradiator
or the area around the pool of an Underwater Irradiator, but who have not received the training
required for irradiator operators and the RSO, must be instructed and tested in precautions to avoid
radiation exposure, procedures listed in 12 VAC 5-481-2840 that they must perform or comply with,
and their proper response to alarms.

Discussion: According to 12 VAC 5-481-2270, all individuals who in the course of employment are
likely to receive in a year an occupational dose in excess of 100 mrem (1 mSv) must receive
appropriate instruction on radiation safety. However, in some facilities certain individuals other than
irradiator operators may require unescorted access to the radiation room of an irradiator.
The applicant should identify those individuals (e.g., individuals who perform inspection and
maintenance checks) and train them according to 12 VAC 5-481-2830.

Training may include the subjects described in Appendix G. Individuals should be tested on
procedures which require unescorted access to conduct. Tests may be given orally. Applicants must
develop and implement a program for instructing and testing individuals requiring unescorted access.
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The applicant's program for instructing and testing unescorted individuals (other than irradiator
operators) will be examined during inspections, but should not be submitted in the license
application.

Response from Applicant:

Item 6 Irradiator Operators (Check all that apply)

Before using radioactive material, Irradiator Operators will have successfully completed one of the training courses described
in the Criteria section entitled 'Initial Training and Experience for Irradiator Operators'

E] Irradiator manufacturer's course for operators specific to the irradiator that the applicant intends to use

OR

E] Irradiator Operators have received training as described in Appendix G in VAREG 'Guidance for 12 VAC 5-481 Part XII
Irradiators' and as required by 12 VAC 5-481-2830.

AND

LI The safety performance of each irradiator operator must be evaluated and reviewed at least every twelve months to ensure that
regulations, license conditions, and operating and emergency procedures are followed as required by 12 VAC 5-481-2830.

AND

El Before entering the radiation room of an irradiator or area around the pool of an underwater irradiator, individuals who
require unescorted access will be instructed and tested in precautions to avoid radiation exposure and their proper response to
alarms. Training may include the subjects described in Appendix G in VAREG 'Guidance for 12 VAC 5-481 Part XII
Irradiators.'

OR

E:1 A description of the training and experience for proposed operators and individuals who require unescorted access is attached.

Note: Alternative responses will be evaluated using the criteria listed above.
Reference: NUREG-1345, "Review of Events at Large Pool-Type Irradiators," dated March 1989.

Item 7: Radioactive Material

Item 7.1: Sealed Sources and Devices

Rule: 12 VAC 5-481-440; 12 VAC 5-481-450; 12 VAC 5-481-490; 12 VAC 5-481-740; 12 VAC
5-481-840; 12 VAC 5-481-850; 12 VAC 5-481-860; 12 VAC 5-481-880; 12 VAC 5-481-1150; 12
VAC 5-481-2680; 12 VAC 5-481-2720; 12 VAC 5-481-2810; 12 VAC 5-481-2870; 12 VAC 5-481-
3750

Criteria: For each sealed source requested, applicants must identify the sealed source by
radionuclide, manufacturer (or distributor), and model number. Applicants will be authorized to
possess only those sealed sources specifically approved or registered by NRC or another Agreement
State for use in the requested irradiator. Also, identify any depleted uranium that is used as shielding
material (teletherapy units and other exposure devices may contain depleted uranium).

Discussion: 12 VAC 5-481-440 and 12 VAC 5-481-2720 list criteria for sealed sources used in
Irradiators. Normally, tests used to demonstrate that the criteria can be met are conducted by the
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source manufacturer (or distributor), not the applicant. The manufacturer (or distributor) then applies
to the NRC or another Agreement State for approval for use in Irradiators. The safety evaluation is
documented in a Sealed Source and Device (SSD) Registration Certificate. Therefore, if sealed
sources are approved for use in the requested irradiator by NRC or another Agreement State, the
applicant need only note the manufacturer's (or distributor's) name and model number of the sources
in its license application to demonstrate that the requirements are met.

Before the SSD registration process was formalized, some older sealed sources may not have been
evaluated in this way, but were specifically approved on a license. Licensees can continue to use
sealed sources that are specifically listed on their licenses. If a licensee wishes to install sealed
sources that are not currently listed on the license, the new sources must meet the requirements of 12
VAC 5-481-2720.

Licensees may not make any changes to the sealed sources that would alter the description or
specifications from those indicated in the respective registration certificates without obtaining VDH's
prior permission in a license amendment. A custom registration review may also be required. This
would increase the time needed to process a licensing action.

SSD Registration Certificates contain sections on "Conditions of Normal Use" and "Limitation and
Other Considerations of Use." These sections may include limitations derived from conditions
imposed by the manufacturer or distributor, by particular conditions of use that would reduce
radiation safety of the device, or by circumstances unique to the sealed source or device. For
example, working life of the device or appropriate temperature and other environmental conditions
are specified. Except as specifically approved by VDH, licensees are required to use gauges
according to their respective SSD Registration Certificates. Applicants should obtain a copy of the
certificate and review it with the manufacturer, distributor or with the agency, to ensure that they
understand and comply with the requirements of the SSD.

Item 7.2 Financial Assurance and Record Keeping for Decommissioning

Rule: 12 VAC 5-481-100; 12 VAC 5-481-450 C; 12 VAC 5-481-490 B; 12 VAC 5-481-500; 12
VAC 5-481-560; 12 VAC 5-481-570; 12 VAC 5-481-1160

Criteria: Irradiator licensees authorized to possess sealed sources containing radioactive material in
excess of the limits specified in 12 VAC 5-481-450 C must provide evidence of financial assurance
for decommissioning.

Even if no financial assurance is required, licensees are required to maintain, in an identified location,
decommissioning records related to structures and equipment where licensed materials are used or
stored and to leaking sources. Pursuant to 12 VAC 5-481-450 C 10, licensees must transfer these
records important to decommissioning to either of the following:

" The new licensee before licensed activities are transferred or assigned in accordance with 12
VAC 5-481-490

" VDH before the license is terminated.
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Discussion: The requirements for financial assurance are specific to the types and quantities of
byproduct material authorized on a license. Most irradiator applicants and licensees need to take
action to comply with the financial assurance requirements because their total inventory of licensed
material exceeds the limits in 12 VAC 5-481-450 C.

NRC Regulatory Guide 3.66, "Standard Format and Content of Financial Assurance Mechanisms
Required for Decommissioning Under 10 CFR Parts 30, 40, 70, and 72," dated June 1990, contains
approved wording for each of the mechanisms authorized by the regulation to guarantee or secure
funds except for the Statement of Intent for VDH Licensees. See Appendix E for the recommended
wording for a Statement of Intent.

All irradiator licensees must maintain records important to decommissioning, regardless of whether
they need financial assurance for decommissioning. Licensees are required to maintain records
important to decommissioning in an identified location (i.e., licensees must know the locations of all
documents).

All irradiator licensees need to maintain records of structures and equipment for each irradiator. As-
built drawings with modifications of structures and equipment shown as appropriate fulfill this
requirement. If drawings are not available, licensees may substitute appropriate records (e.g., a sketch
of the room or building or a narrative description of the area) concerning the specific areas and
locations. In addition, if the applicant experiences unusual occurrences (e.g., leaking sources), they
also need to maintain records about contamination that remains after cleanup or that may have spread
to inaccessible areas. For irradiator licensees whose sources have never leaked, sketches or written
descriptions that include the location of each irradiator are considered acceptable records important to
decommissioning.

Item 7.3: Purpose(s) For Which Licensed Material Will Be Used

Rule: 12 VAC 5-481-450; 12 VAC 5-481-2680; 12 VAC 5-481-2920

Criteria: The proposed purpose is authorized by the Atomic Energy Act of 1954, as amended. Sealed
sources that are used in Irradiators should be used only for the purposes for which they were
designed, according to the manufacturer's written recommendations and instructions, as specified in
an approved SSD Registration Certificate, and as authorized on VDH, NRC, or another Agreement
State license.

Discussion: Requests to use sealed sources in Irradiators for purposes not listed in the SSD
Registration Certificate will be reviewed on a case-by-case basis. Examples might include greater
than small quantities of flammable materials with a flash point below 60'C (140'F), irradiation of
explosive material, or cryogenic material (under certain conditions particular irradiated cryogenic
material can explode). If an applicant wants to irradiate greater than small quantities of flammable
materials with a flash point below 60'C (140'F), see Appendix F. In addition, irradiation of
explosives is generally prohibited; however, if an applicant wants to request irradiation of explosives,
see Appendix F.
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Applicants need to submit sufficient information to demonstrate that the proposed use will not
compromise the integrity of the source or source shielding, or other radiation safety critical
components of the device. The agency will evaluate the radiation safety program for each type and
use of sealed sources in each irradiator requested.

Irradiation of food and certain other products intended for commercial distribution to the public are
also subject to the regulations of the Food and Drug Administration (FDA) and U. S. Department of
Agriculture (USDA). Contact these agencies for further information. A VDH licensee must also
comply with applicable FDA or USDA regulations.

Note:
" Allowed uses of Irradiators normally include the irradiation of food or products for human

consumption or research purposes.
* Unusual uses will be evaluated on a case-by-case basis and the authorized use condition will reflect

approved uses.

Response from Applicant:

Item 7 Radioactive Material (Attach additional pages if necessary)
ELEMENT AND MASS NUMBER CHEMICAL AND PHYSICAL FORM

L] Cobalt-60 R Strontium-90
r_ Cesium-37 [] Other Isotope (please specify):

IRRADIATOR MANUFACTURER AND MODEL NUMBER TOTAL AMOUNT (KG)

SEALED SOURCE MANUFACTURER OR DISTRIBUTOR DEVICE MANUFACTURER OR DISTRIBUTOR AND
AND MODEL NUMBER MODEL NUMBER

MAXIMUM ACTIVITY (Not to exceed either the maximum INTENDED USE: (Specific description of use of each type of
activity per source or device as specified in the Sealed Source irradiator requested. A description of purposes and safety
and Device Registration Certificate) analysis to support safe use has been attached)

MAXIMUM ACTIVITY PER SOURCE FOR DRY-SOURCE-
STORAGE

DEPLETED URANIUM (KG) FINANCIAL ASSURANCE (if required, documentation for
financial assurance has been attached)

Note:
" For information on SSD registration certificates, contact the Registration Assistant by calling NRC's

toll free number (800) 368-5642 and th'en asking for extension 415-7217.
" SSD reviews are not required for exposure devices in Irradiators subject to 12 VAC 5-481 'Virginia

Radiation Protection Regulations', Part XII 'Licensing and Radiation Safety Requirements for
Irradiators'. However, for some dry-source-storage Panoramic Irradiators (e.g., teletherapy units
converted to non-human use), a review has been performed at the manufacturer's (or distributor's)
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request and this information may be useful in evaluating an application. If the irradiator has an
exposure device for which a SSD review has been performed, the applicant should state that such a
review has been performed and provide the registered name of the manufacturer (or distributor) and
model number of the device.

Item 8: Facilities and Equipment

Item 8.1: Description of the Facility and Site

Rule: 12 VAC 5-481-450; 12 VAC 5-481-630; 12 VAC 5-481-740; 12 VAC 5-481-840; 12 VAC 5-
481-2680; 12 VAC 5-481-2810; 12 VAC 5-481-2870

Criteria: Facilities and equipment must be adequate to protect public health and safety and to
minimize danger to life or property. The application must include a diagram of the facility that shows
the locations of all required interlocks and radiation monitors.

Discussion: A diagram of the facility must be submitted for review with enough detail designating
the location of required interlocks and radiation monitors to be used at the facility (e.g., blueprints
with interlock and radiation monitor locations identified).

An applicant should provide a schedule for construction activities associated with the irradiator.
This will allow the agency to inspect and ensure construction activities are according to design
requirements as described in 12 VAC 5-481-2810. Diagrams, drawings, sketches, or blueprints of
facilities are needed for a clear understanding of the facility's design and its relationship to adjacent
properties. Show locations of safety-related equipment and features as required in 12 VAC 5-481
'Virginia Radiation Protection Regulations', Part XII 'Licensing and Radiation Safety
Requirements for Irradiators'. Provide a construction schedule for the irradiator.

Minimization Of Contamination

Applicants for new licenses must describe how facility design and procedures for operation will
minimize, to the extent practicable, contamination of the facility and the environment, facilitate
eventual decommissioning, and minimize, to the extent practicable, the generation of radioactive
waste.

All applicants for new licenses need to consider the importance of designing and operating their
facilities so as to minimize the amount of radioactive contamination generated at the site during its
operating lifetime and to minimize the generation of radioactive waste during decontamination.
Irradiator applicants usually do not need to address these issues as a separate item since they are
included in responses to other items of the application.

Sealed sources and devices that are approved by VDH, NRC or another Agreement State and located
and used according to their respective SSD Registration Certificates usually pose little risk of
contamination. Leak tests performed as specified in 12 VAC 5-481-740 and 12 VAC 5-481-2870
should identify defective sources. Leaking sources must be withdrawn from use and decontaminated,
repaired, or disposed of according to VDH requirements. These steps minimize the spread of
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contamination and reduce radioactive waste associated with decontamination efforts. Other efforts to
minimize radioactive waste do not apply to programs using only sealed sources and devices that have
not leaked.

Response from Applicant:

8.1 Description of the Facility and Site

[ Diagrams of radioactive material area(s) of use are attached.

AND EITHER

[ We will ensure that each area where a is located corresponds to the 'Conditions of Normal Use' and 'Limitations and/or Other
Considerations of Use' on the applicable irradiator's Sealed Source and Device Registration Certificate; the floor beneath the
irradiator is secured to prevent unauthorized access or removal; and each area where a irradiator is located is equipped with an
automatically operated fire detection and control system (sprinkler, chemical, or gas) or the location of the area and other controls
ensure a low-level radiation risk attributable to fires.

OR

[ We will submit alternative information; be sure to include justification for placing an irradiator in an area that does not
correspond to the 'Conditions of Normal Use' and the 'Limitations and/or Other Considerations of Use.'

The applicant does not need to provide a response to minimization of contamination under the following condition. VDH will consider
that the above criteria have been met if the applicant's responses meet the criteria for the following sections: "Radioactive Material -
Sealed Sources and Devices," "Facilities and Equipment - Irradiator Pools" (if applicable), "Radiation Safety Program - Operating
Procedures," " Radiation Safety Program - Emergency Procedures," "Radiation Safety Program - Leak Tests," and "Waste
Management - Sealed Source Transfer and Disposal."

Item 8.2: Access Control

Rule: 12 VAC 5-481-450; 12 VAC 5-481-2680; 12 VAC 5-481-2730; 12 VAC 5-481-2770; 12
VAC 5-481-2810; 12 VAC 5-481-2820

Criteria: Irradiator facilities must have access controls to prevent inadvertent entry into the radiation
room, as required by 12 VAC 5-481-2730.

Discussion: This section discusses two categories of Irradiators:

0

0

panoramic Irradiators (dry-source-storage, wet-source storage)
underwater Irradiators.

Panoramic Irradiators

The door or barrier that serves as the primary access control system must have devices that will: 1)
prevent the source from being moved out of its shielded position if the door or barrier were open; and
2) cause the source to return to its shielded position if the door or barrier were opened while the
source was exposed.

Product conveyor systems may serve as barriers as long as they reliably and consistently function as a
barrier. It must not be possible to move the sources out of their shielded position if the door or barrier
is open; opening the door or barrier while the sources are exposed must cause the sources to return
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promptly to their shielded position. The personnel entrance door or barrier must have a lock that is
operated by the same key used to move the sources. The doors and barriers must not prevent any
individual in the radiation room from leaving. The backup access control system must be able to
detect entry while the source is exposed. If entry is detected, the system must: 1) automatically cause
the source to return to its shielded position; and 2) activate audible and visible alarms.

Detection of entry while the sources are exposed must cause the sources to return to their fully
shielded position and must also activate a visible and audible alarm to alert any individual entering
the room to the hazard. The alarm must also alert at least one other individual who is onsite and
prepared to render or summon assistance promptly.

A radiation monitor must be provided to detect the presence of high radiation levels in the radiation
room before personnel entry. The monitor must be integrated with personnel access door locks to
prevent room access when radiation levels are high. Attempted entry while the monitor measures high
radiation levels must activate the alarm described in 12 VAC 5-481-2730. The monitor may be
located in the entrance (normally referred to as the maze) but not in the direct radiation beam (e.g., an
area of the maze that may expose the instrument directly to the irradiator sources when in the
unshielded position).

The requirement in 12 VAC 5-481-2730 for a door or other physical barrier applies to each entrance
of the radiation room, whether intended for personnel or product entrance or exit. A conveyor system
could meet the requirement by providing a clearance large enough for a package, but too small for a
person by using barriers that would require unusual exertion to bypass. A photoelectric system cannot
be considered a physical barrier. The purpose of this requirement is to prevent someone from
carelessly or accidentally entering the radiation room while the sources are exposed.

This section also requires an independent backup access control system to provide a redundant means
of preventing a person from being accidentally exposed to the source. In case of a failure of the
interlocks on the door or barrier combined with a failure to follow operating procedures, the backup
system should warn the person entering the radiation room of the danger and automatically cause the
sources to return to their shielded position. The backup system could use photoelectric cells in an
entrance maze, pressure mats on the floor, or similar means of detection.

The system must also alert another trained person who is onsite and prepared to render or summon
assistance. The mechanism that moves the sources must require a key to actuate it. Actuation of the
mechanism must cause an audible signal to indicate that the sources are leaving the shielded position.
Only one key may be in use at any one time, and only irradiator operators or facility management
may have access to it. The key must be attached to a calibrated portable radiation survey meter by a
chain or cable' In addition, the lock for source control movement must be designed so that the key
may not be removed if the sources are in an unshielded position. Also, the door to the radiation room
must require the same key to open it. This redundant feature will ensure that the sources are in the
shielded position prior to an individual entering the radiation room. It will also ensure that any
individual entering the radiation room will have in his or her possession a calibrated portable
radiation survey instrument for monitoring radiation levels in the radiation room in the event the
sources were not in the shielded position.
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Irradiators can produce ozone in concentrations exceeding those permitted by regulations of the
Occupational Safety and Health Administration (OSHA) at 29 CFR 1910.1000, "Air Contaminants."
Nitrogen oxides can also be produced, although concentrations would not be expected to exceed
OSHA limits. To control these gases, Irradiators with large sources are typically equipped with
ventilation systems to exhaust the gases before personnel entry. OSHA regulates exposure to ozone
and other noxious gases in the workplace, and the U.S. Environmental Protection Agency regulates
emissions offsite. If VDH personnel observe problems with noxious gases at an irradiator during an
inspection, VDH will notify OSHA of the problem.

The radiation room must be equipped with a device integrated with the control system ensuring that
the sources cannot be exposed unless the access door and other interlocks are engaged within a preset
time of activating the control. The irradiator must be equipped with a safety timer that will
automatically generate visible and audible warnings to alert personnel in the radiation room that the
startup sequence has begun and provide sufficient time to leave the area or operate a clearly identified
emergency stop device which will abort the startup sequence. The safety timer must be integrated
with the control system so that the source cannot be exposed unless the startup sequence is complete
within the preset time and the control console indicates that it is safe to expose the source.

For panoramic Irradiators whose construction begins after July 1, 1993, the licensee must verify from
the design and logic diagram that the access control system will meet the requirements of 12 VAC 5-
481-2730. Before loading sources, the licensee must test the completed access control system to
ensure that it functions as designed and that all alarms, controls, and interlocks work properly. For
more information see Appendix J, "Construction Monitoring and Acceptance Testing."

Underwater Irradiators

The pool must be within an area surrounded by a personnel access barrier with an intrusion alarm
when the facility is not operating. Only operators and facility management may have access to keys to
the personnel access barrier. The intrusion alarm must be able to detect unauthorized entry when the
personnel access barrier is locked. Activation of the intrusion alarm must alert an individual (not
necessarily onsite) who is prepared to respond or summon assistance when the alarm is activated.

Response from Applicant:

8.2 Access Control (check boxes)

El For Underwater Irradiators we will submit specific information describing the access control system and how it works that
demonstrates compliance with the requirements of 12 VAC 5-481-2730. Specific drawings or sketches should be submitted, as
appropriate.

AND

LI For Panoramic Irradiators, we will describe the facility alarm systems and describe the lock and key system for controlling
source movement and discuss how it meets the requirements of 12 VAC 5-481-2770.

Item 8.3: Shielding

Rule: 12 VAC 5-481-450; 12 VAC 5-481-2740; 12 VAC 5-481-2810; 12 VAC 5-481-2820
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Criteria: Irradiator shielding must meet the requirements as described in 12 VAC 5-481-2740 and
the requirements of local building codes or other appropriate sources.

Discussion: The radiation dose rate in areas that are normally occupied during operation of a
panoramic irradiator may not exceed 0.02 millisievert (mSv) (2 millirems (mrem)) per hour at any
location 30 centimeters (cm) or more from the wall of the room when the sources are exposed. The
dose rate must be averaged over an area not to exceed 100 square centimeters having no linear
dimension greater than 20 cm. The maximum dose rate of 0.02 mSv (2 mrem) per hour is considered
practical to achieve. Areas where the radiation dose rate exceeds 0.02 mSv (2 mrem) per hour must
be locked, roped off, or posted. These may include areas not normally occupied such as the
equipment access area on the roof of the irradiator.

The radiation dose at 30 cm over the edge of the pool of a pool irradiator may not exceed 0.02 mSv (2
mrem) per hour when the sources are in the fully shielded position. The radiation dose rate at 1 meter
from the shield of a dry-source-storage panoramic irradiator when the source is shielded may not
exceed 0.02 mSv (2 mrem) per hour and at 30 cm from the shield may not exceed 0.2 mSv (20
mrems) per hour.

For Panoramic Irradiators whose construction starts after July 1, 1993:

* If not built in seismic areas, it is acceptable that shielding meet generally accepted building
code requirements for reinforced concrete and design the walls, wall penetrations, and
entranceways to meet the radiation shielding requirements of 12 VAC 5-481-2740.

* If built in seismic areas, the applicant must design the reinforced concrete radiation shields to
retain their integrity in the event of an earthquake by designing to the seismic requirements of
an appropriate source such as American Concrete Institute Standard ACI 318-89, "Building
Code Requirements for Reinforced Concrete," Chapter 21, "Special Provisions for Seismic
Design," or local building codes, if current.

* ANSI Standard 43.10 (last issued 1984) paragraph 8.25 discusses geologic and seismic site
considerations which should be evaluated prior to building a panoramic irradiator.

* The licensee must monitor the construction of the shielding to verify that its construction
meets design specifications and generally accepted building code requirements for reinforced
concrete. See Appendix J, "Construction Monitoring and Acceptance Testing."

• If the irradiator will use more than 2 x 1017 becquerels (Bq) (5 million curies) of activity, the
applicant must evaluate the effects of heating of the shielding walls by the irradiator sources
(e.g., thermal effects on concrete).

Response from Applicant:

8.3 Shielding (check boxes)

For Panoramic Irradiators:

F1 We will describe the shielding to be used and its composition

AND

El We will submit a diagram showing the configuration of shielding including walls and the ceiling and indicate the thickness of
each and penetrations in the shielding
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AND

E] If any accessible areas outside the shield are expected to have a dose rate exceeding 0.02 mSv (2 mrem) per hour, we will identify
the areas and explain how access will be controlled

AND

E] For requests to possess more than 2 x 1017 Bq (5 million curies),.we will submit an evaluation of the effects of heating of the
shielding walls by the irradiator sources

For Underwater Irradiators, no response is required from the applicant in a license application.

For Panoramic Irradiators whose construction will start after July 1, 1993, the applicant should identify building code requirements to
which shielding walls will be built and inspections of the construction that will be performed by local authorities so that the license
reviewer can ensure that they do not adversely impact the VDH requirements.

Note: VDH does not approve irradiator shield designs. Instead, the agency conducts inspections to ensure that
the maximum dose rate outside the completed shield is according to VDH requirements.

Reference: American Concrete Institute Standard ACI 318-89, "Building Code Requirements for Reinforced
Concrete." This standard is also available for purchase from the American Concrete Institute (ACI), P.O. Box
9094, Farmington Hills, Michigan 48333. ACI's telephone number is (248) 848-3700 and its URL is:
http://www.aci-int.org.

Item 8.4: Fire Protection

Rule: 12 VAC 5-481-2750; 12 VAC 5-481-2810; 12 VAC 5-481-2820

Criteria: Panoramic Irradiators must have smoke and heat detectors to detect a fire, to activate
alarms, and to cause the source rack to automatically become fully shielded to meet the requirements
as described in 12 VAC 5-481-2750 and 12 VAC 5-481-2810.

Discussion: The radiation room must have heat and smoke detectors that activate an audible alarm
capable of alerting a person who can summon assistance promptly. The sources must become fully
shielded automatically if a fire is detected.

The radiation room must be equipped with a fire extinguishing system capable of extinguishing a fire
without the entry of personnel into the room. The system for the radiation room must have a shut-off
valve to control flooding into unrestricted areas.

The fire extinguishing system is required because a fire could disable the access control system or
could prevent the sources from being shielded, thereby lowering the margin of safety. The fire
extinguishing system must be operable without entry into the room. During a fire, there would be no
means of assuring that the access control systems and source position indicators or the mechanism
that returns the source to the shielded position had operated properly.

For Panoramic Irradiators whose construction starts after July 1, 1993:

* The applicant must verify that the number, location, and spacing of the smoke and heat
detectors are appropriate to detect fires and that the detectors are protected from mechanical
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and radiation damage. The applicant must verify that the design of the fire extinguishing
system provides the necessary discharge patterns, densities, and low characteristics for
complete coverage of the radiation room and that the system is protected from mechanical and
radiation damage.

0 The licensee must test the ability of the heat and smoke detectors to detect a fire, to activate
alarms, and to cause the source rack to automatically become fully shielded. In addition, the
licensee must test the operability of the fire extinguishing system. It is not required that
licensees turn on extinguishers (i.e., water or chemicals) during tests of the operability of their
fire protection systems. For more information see "Radiation Safety Program - Inspection and
Maintenance Checks" and Appendix J, "Construction Monitoring and Acceptance Testing."

Response from Applicant:

8.4 Fire Protection (check boxes)

For Panoramic Irradiators, describe:

C] The type and location of the heat and smoke detectors to be used to detect a fire in the radiation room

AND

'M The alarms to alert personnel trained to summon assistance
AND

EL How the sources will automatically become fully shielded if a fire is detected

AND

El How the heat and smoke detectors will be tested.

For Underwater Irradiators, no response is required, since the sources are always underwater and not subject to damage by fire.

Item 8.5: Radiation Monitors

Rule: 12 VAC 5-481-450 A; 12 VAC 5-481-2680; 12 VAC 5-481-2730; 12 VAC 5-481-2760; 12
VAC 5-481-2780; 12 VAC 5-481-2810; 12 VAC 5-481-2820; 12 VAC 5-481-2870

Criteria: Irradiator facilities must have radiation monitors to detect radiation levels and sources
as described in 12 VAC 5-481 'Virginia Radiation Protection Regulations', Part XII, 'Licensing
and Radiation Safety Requirements for Irradiators'.

Discussion: This section will only discuss the evaluation of the location of radiation monitors.
For information regarding the calibration, sensitivity, and testing of monitors, see "Radiation
Safety Program - Instruments."

For Irradiators with automatic product conveyor systems:

The irradiator must have a radiation monitor with an audible alarm located to detect loose radioactive
sources that are carried toward the product exit. If the monitor detects a source, an alarm must sound
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and product conveyors must stop automatically. The alarm must be capable of alerting a trained
individual in the facility who is prepared to summon assistance.
For Panoramic Irradiators:

A monitor must be provided to detect the radiation level in the radiation room when the source is
indicated to be in the fully shielded position. The monitor must be integrated with the personnel
access door interlocks, as applicable, to prevent room access when the monitor detects an elevated
radiation level for which the alarm set point is as low as practical but high enough to avoid false
alarms. Room access must also be prevented if the monitor malfunctions or is turned off.

For Underwater Irradiators that are not in a shielded radiation room:

There must be a radiation monitor over the pool to detect abnormal radiation levels. The monitor
must have an audible alarm and a visible indicator at entrances to the personnel access barrier around
the pool. The audible alarm may have a manual shut-off. The alarm must be capable of alerting an
individual who is prepared to respond promptly (e.g., prevent movement of irradiated product out of
pool in the event water is contaminated).

For all Irradiators whose construction begins after July 1, 1993:

" The licensee must ensure that the location and sensitivity of the monitor used to detect sources
carried by the product conveyor system are appropriate.

* The licensee must verify that the product conveyor is designed to stop before a source on it
could cause a radiation overexposure to any person.

For Pool Irradiators whose construction begins after July 1, 1993:

0 If the licensee uses radiation monitors to detect contamination under 12 VAC 5-481-2870, the
licensee must verify that the design of radiation monitoring systems to detect pool
contamination includes sensitive detectors located close to where contamination is likely to
concentrate.

Response from Applicant:

8.5 Radiation Monitors (check boxes)

For all Irradiators whose construction begins after July 1, 1993, the licensee must verify the operability of radiation monitors and
related alarms and interlocks prior to loading sources. For more information see Appendix J, "Construction Monitoring and
Acceptance Testing."

ElWe will describe the location and type of radiation monitors that will be used to meet the requirements of 12 VAC 5-481-2730, 12
VAC 5-481-2760 and 12 VAC 5-481-2870.

AND

ElWe will describe the location and types of alarms and those individuals who are trained to respond to those alarmns. Diagrams and
sketches should be used, as appropriate.

AND

E] We will discuss the alarm set-points or the methods for establishing the alarm set-points.

AND

El For Irradiators whose construction begins after July 1, 1993, we will describe the evaluation performed to meet 12 VAC 5-481-
2810 on detector location and sensitivity and the acceptance testing that will be performed to meet 12 VAC 5-481-2820.
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Underwater Irradiators in which the product moves within an enclosed stationary tube are exempt from the requirements of 12I
VAC 5-481-2760. I

Item 8.6: Irradiator Pools

Rule: 12 VAC 5-481-450 A; 12 VAC 5-481-2730; 12 VAC 5-481-2780; 12 VAC 5-481-2810; 12
VAC 5-481-2820

Criteria: Irradiator facilities with pools must be designed and equipped as described in 12 VAC 5-
481 'Virginia Radiation Protection Regulations', Part XII, 'Licensing and Radiation Safety
Requirements for Irradiators'.

Discussion: For facilities initially licensed after July 1, 1993, VDH requires either a water-tight
stainless steel liner (or a liner metallurgically compatible with other components in the pool) or
construction preventing substantial leakage and a pool surface designed to facilitate decontamination.

The purpose of the requirement is to reduce the likelihood of the pool leaking water that may be
contaminated or used for shielding purposes. In either case, the licensee must have a method to store
the sources safely during repairs of the irradiator pool.

For all licenses initially issued after July 1, 1993, irradiator pools must have no outlets more than 0.5
meter below the normal low water level that could allow water to drain out of the pool. Pipes that
have intakes more than 0.5 meter below the normal low water level and that could act as siphons must
have breakers to prevent siphoning. Irradiator pools must have a means to replenish water that is lost.
The means to replenish the water does not have to be automatic. Irradiator pools must also have a
clearly visible indicator to show if the pool water level is above or below the normal low water level.

For all Pool Irradiators:

" A physical barrier, such as a railing or cover, must be used around or over irradiator pools
during normal operation to prevent personnel from accidentally falling into the pool. The
barrier may be removed during maintenance, inspection, and service operations. Also, this
ensures compatibility with OSHA requirements and ANSI standards.

* Irradiator pools must be equipped with a purification system capable of maintaining the water
during normal operation at a conductivity of 20 microsiemens per centimeter or less and with
enough clarity to allow for inspection of the source and source rack for damage and proper
position. The water purification system is needed to minimize the probability of corrosion of
the sealed sources and the source rack.

* The 0.02 mSv (2 mrem) per hour limit on the dose rates for poles and long-handled tools to be
used in irradiator pools is imposed to prevent radiation streaming. Hollow and low-density
poles and tools can have either vent holes to allow shielding water to enter or sufficient bends
to prevent radiation levels at handling areas of the tools from exceeding 0.02 mSv (2 mrem)
per hour.
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For Panoramic Irradiators whose construction began after July 1, 1993, the licensee must verify that
the pool design ensures its integrity as required by 12 VAC 5-481-2810 and that the design of the
water purification system is adequate. The licensee must also conduct inspections and tests of the
pool and water handling systems to meet the requirements of 12 VAC 5-481-2820. See Appendix J,
"Construction Monitoring and Acceptance Testing."

Response from Applicant:

8.6 Irradiator Pools (check boxes)

For all Pool Irradiators, describe:

El The high and low water-level indicators and their locations
AND

E] The purification system for the pool with an explanation of why it is capable of maintaining pool water conductivity less than 20
microsiemens per centimeter

AND

F-1 The means to replenish pool water
AND

nl The barrier used during normal operation to prevent personnel from falling into the pool

AND

[ How high radiation doses from radiation streaming will be avoided when using long-handled tools or poles (use sketches if
appropriate).

AND

E] If the pool has outlets more than 0.5 meter below the surface that could allow water to drain out of the pool, the means of
preventing inadvertent excessive loss of pool water (in this context outlets do not include transfer tubes between adjacent pools
because the transfer tubes do not provide a means to allow water to drain out of the pools).

For Irradiators licensed after July 1, 1993, describe:

E] The pool liner. If no water-tight stainless steel liner or a liner metallurgically compatible with other components in the pool is
used, explain why the pool has a low likelihood of substantial leakage and how decontamination could be accomplished if
necessary.

Item 8.7: Source Rack

Rule: 12 VAC 5-481-450 A; 12 VAC 5-481-2780; 12 VAC 5-481-2790; 12 VAC 5-481-2810; 12
VAC 5-481-2820

Criteria: Systems must be in place to protect the source rack.

Discussion: An important element in a radiation safety program is providing systems to protect the
source rack and the mechanism that raises and lowers the sources.

For all Irradiators, if the product to be irradiated moves on a product conveyor system, the source
rack and the mechanism that moves the rack must be protected by a barrier or guides to prevent
products and product carriers from hitting or touching the rack or mechanism.
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For Irradiators whose construction begins after July 1, 1993:

" For Pool Irradiators, the licensee must verify that there are no crevices on the source or
between the source and source rack that would promote corrosion on a critical area of the
source (e.g., crevice corrosion, an inaccessible location in or around the sources or rack with
low oxygen concentrations).

* For Panoramic Irradiators, the licensee must determine that source rack drops due to loss of
power will not damage the source rack and that source rack drops due to failure of cables (or
alternate means of support) will not cause loss of integrity of sealed sources. In addition,
licensees should review the potential of sealed sources to become dislodged from the source
rack when dropped as a result of loss of power, failure, of cables, or other alternate means of
support.

" For Panoramic Irradiators, the licensee must review the design of the mechanism that moves
the sources to ensure that the likelihood of a stuck source is low and that, if the rack sticks, a
means exists to free it with minimal risk to personnel.

e For Panoramic Irradiators, the. licensee must test the movement of the source racks for proper
operation prior to source loading; testing must include source rack lowering due to simulated
loss of power.

0 For all Irradiators with product conveyor systems, the licensee must observe and test the
operation of the conveyor system to ensure that the requirements in 12 VAC 5-481-2790 are
met for protection of the source rack and the mechanism that moves the rack; testing must
include tests of any limit switches and interlocks used to protect the source rack and
mechanism that moves the rack from moving product carriers.

See Appendix J, "Construction Monitoring and Acceptance Testing."

Response from Applicant:

8.7 Source Rack (check boxes)

E] We will submit procedures for ensuring source rack protection. If the product moves on a product conveyer system, describe the
source rack protection to be provided to prevent products and product carriers from touching the source rack or mechanism that
moves the rack.

E] We will provide diagrams or sketches of those systems, if appropriate.

Item 8.8: Power Failures

Rule: 12 VAC 5-481-450 A; 12 VAC 5-481-2800; 12 VAC 5-481-2810; 12 VAC 5-481-2820
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Criteria: If electrical power at a panoramic irradiator is lost for longer than 10 seconds, the sources
must automatically return to the shielded position. In addition, the lock on the door of the radiation
room of a panoramic irradiator must not be deactivated by a power failure.

Discussion: Automatic source retraction in case of power loss must be accomplished without offsite
power. The loss of offsite power may occur at irradiator facilities due to means outside the control of
the licensee. In those cases where loss of offsite power occurs, the licensee is responsible for ensuring
that the sources automatically return to the shielded position in accordance with 12 VAC 5-481-2800.
This is normally accomplished by an irradiator design that does not need electrical energy to retract
the sources. In addition, 12 VAC 5-481-2800 requires that the lock on the door of the radiation room
may not be deactivated as the result of a power failure. It also requires that during a power failure, the
licensee must ensure that anyone entering the area of any irradiator where sources are located must
use an operable and calibrated radiation survey meter.

The licensee needs to demonstrate how the source rack would be retracted into the shielded position
in the event of a power outage and what effects the loss of power would be on the lock of the door to
the radiation room that contains the sources. If the locks on the doors did not function as 'designed and
allowed entry into the radiation room, the licensee would need to have procedures in place to ensure
that safety features would prevent an individual from being exposed to the sources if they did not
retract to the shielded position. Backup power is not required as long as loss of power will cause the
source to return to its shielded position (e.g., the source returns to the shielded position due to
gravity).

For Panoramic Irradiators whose construction began after July 1, 1993, the licensee must test the
ability of the source rack to return to its shielded position during a power loss greater than 10
seconds. For more information; see Appendix J, "Construction Monitoring and Acceptance Testing."

Response from Applicant:

8.8 Power Failures (check boxes)

El For Panoramic Irradiators whose construction began after July 1, 1993, we will describe how the sources are automatically

returned to the shielded position if offsite power is lost for longer than 10 seconds.

AND

El For all Panoramic Irradiators, we will describe how loss of power will affect the lock on the doors in the radiation room.

For Underwater Irradiators, no response is required from the applicant in a license application.

Reference: NRC Manual Chapter 2815 titled "Construction and Preoperational Inspection of Panoramic, Wet-
Source-Storage Gamma Irradiators." This standard is also available for purchase from the American Concrete
Institute (ACI), P. 0. Box 9094, Farmington Hills, Michigan 48333. ACI's telephone number is (248) 848-
3700 and its URL is <http://www.aci-int.org>.

Item 9: Radiation Safety Program

Item 9.1: Audit Program
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Rule: 12 VAC 5-481-630; 12 VAC 5-481-990

Criteria: Licensees must review the content and implementation of their radiation protection
programs at least every 12 months to ensure the following:

* Compliance with VDH and DOT regulations (as applicable), and the terms and conditions of
the license;

* Occupational doses and doses to members of the public are ALARA (12 VAC 5-481-630);
and

" Records of audits and other reviews of program content are maintained for 3 years.

Discussion: Applicants must develop and implement an audit program. Appendix K contains a
suggested audit program that is specific to the use of Irradiators and is acceptable to the agency. All
areas indicated in Appendix K may not be applicable to every licensee and all items may not need to
be addressed during each audit. For example, licensees do not need to address areas which do not
apply to their activities, and activities which have not occurred since the last audit need not be
reviewed at the next audit.

Currently the agency's emphasis in inspections is to perform actual observations of work in progress.
As a part of their audit programs, applicants should consider performing unannounced audits of
irradiator operators to determine if, for example, operating and emergency procedures are available
and are being followed.

It is essential that once identified, problems be corrected comprehensively and in a timely manner;
Information Notice (IN) 96-28, "Suggested Guidance Relating to Development and Implementation
of Corrective Action," provides guidance on this subject. The agency will review the licensee's audit
results and determine if corrective actions are thorough, timely, and sufficient to prevent recurrence.
If violations are identified by the licensee and these steps are taken, the agency can exercise
discretion and may elect not to cite a violation. The agency's goal is to encourage prompt
identification and comprehensive correction of violations and deficiencies.

Licensees must maintain records of audits and other reviews of program content and implementation
for 3 years from the date of the record. The agency has found audit records that contain the following
information to be acceptable: date of audit, name of person(s) who conducted audit, persons contacted
by the auditor(s), areas audited, audit findings, corrective actions, and follow-up.

Response from Applicant:

Item 9.1 Audit Program

The applicant is not required to, and should not, submit its audit program to the agency for review. This matter will be examined
during inspection.

Item 9.2: Radiation Monitoring Instruments
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Rule: 12 VAC 5-481-450; 12 VAC 5-481-640; 12 VAC 5-481-720; 12 VAC 5-481-750; 12 VAC 5-
481-1000; 12 VAC 5-481-2680; 12 VAC 5-481-2730; 12 VAC 5-481-2740; 12 VAC 5-481-2750;
12 VAC 5-481-2760; 12 VAC 5-481-2860; 12 VAC 5-48i-2890; 12 VAC 5-481-2930

Criteria: VDH requires specific types of instruments to perform radiation surveys and to monitor
certain activities.

Discussion: Irradiator licensees must have survey instruments and radiation monitors as described in
12 VAC 5-481-750 and 12 VAC 5-481-2760. Irradiator licensees must have a variety of radiation
detection instruments including portable survey instruments as well as fixed radiation monitors.

Survey Instruments

Surveys that are required before and during operation of all types of Irradiators require using survey
instruments which:

" measure the type of radiation expected
* are calibrated:

- at least every 12 months
- using a source of radiation similar to that found in the irradiator
- after any servicing or repair (other than a simple battery exchange)
- to ensure that exposure rates indicated by the meter do not vary from the actual exposure

rates by more than + 20% on each scale
- by the instrument manufacturer or person specifically authorized by the VDH, the NRC or

another Agreement State to calibrate survey instruments
* do not saturate and read zero at high radiation dose rates.

The survey instruments should measure at least 0.05 mR through 200 mR per hour (2 mSv) and be
checked for functionality with a source of radiation at the beginning of each day of use (e.g., with a
check source). Plans to conduct non-routine operations such as installation, initial radiation survey,
repair, and maintenance of components related to the radiological safety of the irradiator, sealed
source relocation, replacement, and disposal of sealed sources, alignment or removal of a sealed
sources from service must include an evaluation of the type of survey instrument to be used because
some of these operations may increase the individual's risk of radiation exposure. These operations
should be carefully monitored with an appropriate survey meter. Furthermore, proper calibration of a
survey meter is important for initial surveys since they can be used as a basis for public dose
estimates. For those licensees requesting authorization to calibrate their own survey instruments,
Appendix L contains calibration procedures acceptable to the agency.

Radiation Monitors

The requirements for use of radiation monitors are described in 12 VAC 5-481-2760 and shown in
Table 3.
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Fixed radiation monitors are used to detect the presence of radiation for various purposes at irradiator
facilities. They are vital to access control systems because they provide electronic signals used to
activate both audible and visual alarms when radiation is present. Monitors that warn individuals of
the presence of high radiation or which are integrated with personnel access door locks to prevent
room access under high radiation conditions should be designed to provide fail-safe operation (i.e., if
the radiation monitor for any reason fails to respond to radiation, the system should provide for a
backup warning system).

For radiation monitors: Describe the type of monitors used to meet the requirements of 12 VAC5-
481-2730, 12 VAC 5-481-2760 and 12 VAC 5-481-2870. (The location of these monitors and alarm
set-points were described in the response to "Facilities and Equipment - Radiation
Monitors.")

Table 3: Requirements for Radiation Monitors

Type of Irradiator Monitor Required Purpose of Monitor Required Checks
Panoramic pooi Gamma sensing Detects presence of high Periodic checks with

integrated with personnel radiation in radiation room radioactive check source to
access locks. Must to prevent room access confirm operability
activate alarm if entry is when radiation levels are
attempted while sensing high
radiation (12 VAC 5-481-
2730)

All pool types (required Gamma sensing of pool Detects a possible leaking Periodic checks with
unless water is checked circulating system. Must sealed source radioactive check source to
daily by analysis of a activate an alarm set-point confirm operability and
sample of pool water) as low as practical when sensitivity.

pool is contaminated. (12
_________________VAC 5-481-2870)

Underwater type not in a Gamma sensing mounted Detects abnormal radiation Periodic checks with
shielded radiation room over the pool. Must have levels radioactive check source to

an audible alarm capable confirm operability and
of alerting an authorized sensitivity
individual. (12 VAC 5-
481-2760)

Any irradiator using a Gamma sensing to detect Must stop conveyor before a Periodic checks with
product conveyor system and stop the product source on the conveyor can radioactive check source to

conveyor if a source is cause a radiation confirm operability. The
present (12 VAC 5-481- overexposure to any person location and sensitivity of the
2760 and 12 VAC 5-481- monitor to detect sources
2810) carried by the product conveyor

must be evaluated

Response from Applicant:

U
Item 9.2 Radiation Monitoring Instruments (Check one box)

El We will use instruments that meet the radiation monitoring instrument specifications published in Appendix K of VAREG
'Guidance for 12 VAC 5-481 Part XII Irradiators'. Additionally, each survey meter will have been calibrated by the
manufacturer or other person authorized by VDH, the NRC or another Agreement State to perform survey meter calibrations no
more than 12 months before the date the meter is used.
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OR

El We will use instruments that meet the radiation monitoring instrument specifications published in Appendix K of VAREG
'Guidance for 12 VAC 5-481 Part XII Irradiators'. Additionally, we will implement the model survey meter calibration program
published in Appendix L of VAREG 'Guidance for 12 VAC 5-481 Part XII Irradiators' and we ensure that each survey meter
will have been calibrated no more than 12 months before the date the meter is used.

OR

[] We will have access to survey equipment and/or procedures for ensuring that interlocks function, as required, to return moving
irradiator sources to the shielded position and/or determining source shielding integrity after an incident involving the irradiator.

Notes:
* Alternative responses will be evaluated using the criteria listed above.
" The VDH license will state that survey meter calibrations will be performed by the instrument

manufacturer or a person specifically authorized by VDH, NRC or another Agreement State to
calibrate instruments, unless the applicant specifically requests this authorization. Applicants seeking
authorization to perform survey meter calibrations must submit additional information for review. See
Appendix L for more information.

" Regardless of whether an applicant is authorized to calibrate survey meters or contracts an authorized
firm to perform calibrations, the licensee must retain calibration records for at least 3 years.

Item 9.3: Material Receipt and Accountability

Rule: 12 VAC 5-481-100; 12 VAC 5-481-450; 12 VAC 5-481-480 B; 12 VAC 5-481-490; 12 VAC
5-481-560; 12 VAC 5-481-570; 12 VAC 5-481-840; 12 VAC 5-481-850; 12 VAC 5-481-900; 12
VAC 5-481-1000; 12 VAC 5-481-1090; 12 VAC 5-481-2680; 12 VAC 5-481-2730; 12 VAC 5-481-
2750; 12 VAC 5-481-2840; 12 VAC 5-481-2930; 12 VAC 5-481-3100

Criteria: Licensees must do the following:

" Develop, maintain, and implement a procedure to account for licensed material.
" Maintain records of receipt, transfer, and disposal of licensed material (i.e., sealed sources).

Discussion: While loss, theft, or misplacement of licensed material at most irradiator facilities is
unlikely because of limited access to sealed sources and the hazards involved with approaching
unshielded sources, accountability for licensed materials must be ensured. Licensed materials must be
tracked from "cradle to grave" in order to ensure accountability and ensure that possession limits
listed on the license are not exceeded.

Licensees must maintain records of receipt, transfer and disposal and implement an accountability
procedure. Because this guide covers various types of Irradiators, it is not possible to prescribe a
specific procedure for material accountability that will apply to every situation. In developing a
licensed material accountability program, the applicant shouldtake into consideration the specific
conditions at its facility. Receipt, transfer, and disposal records must be maintained for the times
specified in 12 VAC 5-481-100, 12 VAC 5-481-570 and 12 VAC 5-481-2930.

Typically, these records contain the following types of information:

0 Radionuclide, activity (in units of becquerels or curies), and date of measurement of
byproduct material in each sealed source
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" Manufacturer's (or distributor's) name, model number, and serial number of each sealed
source containing byproduct material

* Location of each sealed source
* For materials transferred or disposed of, the date of the transfer or disposal, name and license

number of the recipient, description of the affected radioactive material (e.g., radionuclide,
activity, manufacturer's (or distributor's) name and model number, serial number).

'Cradle to Grave' Accountability refers to maintaining the radioactive material from the moment it becomes
a part of your organization (whether through creation there, delivered to company, etc) through performing
the quarterly inventories (ensuring the material's location, etc) until it leaves your organization (through
shipment, disposal on/off site, etc)

Response from Applicant:

Item 9.3 Material Receipt And Accountability (Check box)

E] We will submit a description of procedure(s) for ensuring material accountability.

Item 9.4: Occupational Dose

Rule: 12 VAC 5-481-630; 12 VAC 5-481-640; 12 VAC 5-481-650; 12 VAC 5-481-680; 12 VAC 5-
481-690; 12 VAC 5-481-700; 12 VAC 5-481-710; 12 VAC 5-481-750; 12 VAC 5-481-760; 12
VAC 5-481-990; 12 VAC 5-481-1020; 12 VAC 5-481-1030; 12 VAC 5-481-1040; 12 VAC 5-481-
2850

Criteria: The requirements for occupational dosimetry are shown in Table 4.

Table 4: Occupational Dose Limits For Adults

Occupational Dose Limits for Adults (12 VAC 5-481-640)

Body Location Dose (Annual)

Total Effective Dose Equivalent 0.05 Sv (5 Rem)
(TEDE)

Dose to the skin of the whole body or 0.5 Sv (50 Rem)
any extremity*

Dose to lens of the eyes 0.15 Sv (15 Rem)

*Extremities includes the arms below the elbows and the legs below the knees

* The licensee must maintain, for inspection by the agency, documentation demonstrating that unmonitored individuals are not likely to
receive, in one year, a radiation dose in excess of 10% of the allowable limits.

Discussion: Other individuals who perform certain non-routine operations (e.g., source loading,
unloading, and repositioning; troubleshooting the control console; clearing stuck source racks;
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investigating/remediating removable contamination/leaking sources; (re)installing source cables; and
any other activity during which personnel could receive radiation doses exceeding VDH limits) are
likely to exceed 10% of the limits (see Appendix I). Applicants will also be required to provide
dosimetry (whole body and perhaps extremity monitors) to individuals performing such services.

When personnel monitoring is needed, most licensees use either film badges, TLDs. or optically
stimulated luminescence dosimeters (OSL) that are supplied by a NVLAP-approved processor. The
exchange frequency for film badges is usually monthly due to technical concerns about film fading.
The exchange frequency for OSL is usually quarterly. Applicants should verify that the processor is
NVLAP-approved. Consult the NVLAP-approved processor for its recommendations for exchange
frequency and proper use.

Some workers (e.g., package handlers, shipping personnel, and custodial personnel) may work near
the irradiator but are not likely to exceed 10% of the limits. Refer to Appendix M for guidance for
demonstrating that an unmonitored individual will not exceed 10% of the limits.

Response from Applicant:

Item 9.4 Occupational Dose (Check one box)

El We will maintain, for inspection by the agency, documentation demonstrating that unmonitored individuals are not likely to
receive, in one year, a radiation dose in excess of 10 percent of the allowable limits in 12 VAC 5-481-640.

OR
El We will provide dosimetry processed and evaluated by a NVLAP-approved processor that is exchanged at a frequency

recommended by the processor.

The applicant's occupational dosimetry program required by 12 VAC 5-481 'Virginia Radiation Protection Regulations', Part
IV, 'Standards for Protection Against Radiation and Part XII, 'Licensing and Radiation Safety Requirements for
Irradiators' will be examined during inspection, but should not be submitted in the license application.

Item 9.5: Public Dose

Rule: 12 VAC 5-481-10; 12 VAC 5-481-630; 12 VAC 5-481-720; 12 VAC 5-481-730; 12 VAC 5-
481-840; 12 VAC 5-481-1050; 12 VAC 5-481-2740; 12 VAC 5-481-2980; 12 VAC 5-481-3070

Criteria: Licensees must do the following:

" Ensure that Irradiators and their sealed sources will be used, transported, and stored in such a
way that individual members of the public will not receive more than I millisievert (mSv)
[100 millirem (mrem)] in one year, and the dose in any unrestricted area will not exceed 0.02
mSv (2 mrem) in any one hour, from licensed operations.

" Control and maintain constant surveillance over licensed material that is not in storage and
secure stored licensed material from unauthorized access, removal, or use.
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Discussion: Members of the public include all persons who are not radiation workers. This includes
persons who work or may be near locations where licensed material is used or stored and employees
whose assigned duties do not include the use of licensed materials and who work in the vicinity
where licensed material is used or stored.

Security procedures described in "Facilities and Equipment - Access Control," states irradiator
facilities must have access controls to prevent inadvertent entry into the radiation room, as required
by 12 VAC 5-481-2730, and should be sufficient to limit the exposure to the public during use or
storage. Public dose is controlled, in part, by ensuring that Irradiators are secure (e.g., irradiator is
locked or located in a locked area) to prevent unauthorized access or use. Irradiator use is usually
restricted by controlling access to the keys needed to operate the irradiator and/or to keys to the
locked irradiator area. Only authorized users should have access to these keys.

Public dose is also affected by the choice of storage and use locations and conditions. Since an
irradiator produces a radiation field, it must be located and constructed so that the dose in an
unrestricted area (e.g., an office or the exterior surface of an outside wall) does not exceed 0.02 mSv
(2 mrem) in any one hour and the dose to an individual does not exceed I mSv (100 mrem) in a year.
Use the concepts of time, distance, and shielding when choosing storage and use locations.
Decreasing the time spent near an irradiator, increasing the distance from the irradiator, and using
shielding (i.e., brick, concrete, lead, or other solid walls) will reduce the radiation exposure.
Licensees must determine the radiation levels in unrestricted areas that are normally occupied during
operation of an irradiator.

Table 5: Radiation Dose Limits Specified in 12 VAC 5-481-2740

Irradiator Type Limit Where Measured Source
•__ IPosition

Panoramic 0.02 roSv (2 nrem) per 30 centimeters or more Exposed
hoeu fiom the wall (of the room

where the sources are
exposed) in areas normally
occupied

Pool irradiator (including 0.02 mSv (2 nu'em) per 30 centimeters over the Shielded
panoramic pool irradiators hour edge of the pool irradiator
and underwater
irradiators)

Dry-source-storage 0.02 mnSv (2 mnuem) per 1 meter from the shield of Shielded
panoramic irradiator hour a dry-source-storage

panoramic irradiator

Drv-source-storage 0.2 roSv (20 mnrem) per 5 centimeters from the Shielded
panoramic irradiator hour shield

50



Doses adjacent to the irradiator location can be determined by direct measurements and calculations
using the "inverse square" law to evaluate the effect of distance on radiation levels, and occupancy
factor to account for the actual presence of the member of the public. If, after making an initial
evaluation, a licensee changes the conditions used for the evaluation (e.g., changes the shielding of
the irradiator, increases the source strength, changes the type or frequency of irradiator use, or
changes the occupancy of adjacent areas), then the licensee must perform a new evaluation to ensure
that the public dose limits are not exceeded and take corrective action, as needed.

During agency inspections, licensees must be able to provide documentation demonstrating, by
measurement or a combination of measurement and calculation, that the total effective dose
equivalent to the individual likely to receive the highest dose from the licensed operation does not
exceed the annual limit for members of the public. See Appendix N for examples of methods to
demonstrate compliance.

Response from Applicant:

Item 9.5 Public Dose

No response is required, in this license application, however the licensee's evaluation of public dose will be examined during an
Iinspection.

Item 9.6: Operating and Emergency Procedures

Item 9.6.1: Operating Procedures

Rule: 12 VAC 5-481-630; 12 VAC 5-481-720; 12 VAC 5-481-840; 12 VAC 5-481-1090; 12 VAC
5-481-1100; 12 VAC 5-481-1110; 12 VAC 5-481-1150; 12 VAC 5-481-2260; 12 VAC 5-481-2680;
12 VAC 5-481-2730; 12 VAC 5-481-2770; 12 VAC 5-481-2840; 12 VAC 5-481-2880; 12 VAC 5-
481-2940

Criteria: The applicant must have and follow written operating procedures for items specified in 12
VAC 5-481-2840.

Discussion: Operating procedures must be developed, maintained, and implemented to ensure that
Irradiators are used only as they were designed to be used, and radiation doses received by
occupational workers and members of the public are ALARA. Copies of operating procedures should
be provided to all irradiator operators. In addition, the applicant must post current copies of operating
procedures applicable to licensed activities at each site. If posting of procedures is not practicable, the
licensee may post a notice which describes the documents and states where they may be examined.

Improper operation could lead to the damage or malfunction of an irradiator and potentially lethal
radiation overexposures to individuals. The applicant will provide summaries of the written operating
procedures describing their important radiation safety aspects. The level of detail should be sufficient
to demonstrate that regulatory requirements have been addressed.
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If the radiation room of a Panoramic Irradiator has roof plugs or other movable shielding, it must not
be possible to operate the irradiator unless the shielding is in its proper location. This requirement
may be met by interlocks that prevent operation if shielding is not placed properly or by an operating
procedure requiring inspection of shielding before operating.

Normally, the manufacturer or a person specifically authorized by VDH, NRC or another Agreement
State will perform non-routine operations involving, source loading, unloading and repositioning;
troubleshooting the control console; clearing stuck source racks; investigating/ remediating
removable contamination/leaking sources; (re)installing source cables; and other critical operations
requiring special skills or the potential for radiation overexposures. If these operations are not
performed properly with attention to good radiation safety principles, the irradiator may not operate
as designed and personnel performing the operations could receive potentially lethal exposures. If the
applicant wishes to perform non-routine operations, the information in Appendix I should be
provided.

Repair and Preventive Maintenance

Outlines of maintenance, service, and repair procedures are not required. However, these should be
done according to the manufacturer's written instructions, where applicable, by qualified personnel
using their knowledge, experience, judgment, and skills to respond to each particular situation.

Improper repairs or maintenance not being performed in a timely fashion was identified as a
contributing cause of many of the incidents reviewed in NUREG- 1345, "Review of Events at Large
Pool-Type Irradiators." Therefore, malfunctions and defects found during inspection and maintenance
checks must be repaired without undue delay. It is understood that it may be necessary to obtain a
special part, piece of equipment, or particular skilled labor that may not be readily available.
Licensees are allowed some flexibility in making non-critical repairs. As long as a reasonable effort is
made, the licensee will meet the intent of the requirement. However, some repairs are critical and not
subject to the latitude in 12 VAC 5-481-2880. For example, licensees must make repairs to the access
control system before operating the irradiator to ensure compliance with 12 VAC 5-481-2730.

Preventive maintenance should be performed according to the manufacturer's written instructions. If
manufacturer's written instructions are not available, the applicant should perform a review of the
systems comprising the irradiator in consultation with knowledgeable individuals and determine and
implement an appropriate schedule for preventive maintenance.

Security of Licensed Material

The agency considers security of licensed material extremely important and lack of security is a
significant violation for which licensees may be subject to enforcement action. Although it is
generally difficult to access sealed sources used in most Irradiators, the applicant should develop,
maintain, and implement procedures to prevent unauthorized access, removal, or use of the licensed
material. Also, procedures should require that all areas associated with irradiator operations,
particularly control and interlock systems, be locked and secured against unauthorized access.

Revision of Procedures
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The licensee may revise operating procedures without VDH approval only if all of the following
conditions are met:

" The revisions do not reduce the safety of the facility
* The revisions are consistent with the outline or summary of procedures submitted with the

license application
" The revisions have been reviewed and approved by the RSO
" The users or operators are instructed and tested on the revised procedures before they are put

into use.

Procedure for Identifying and Reporting Defects and Non--Compliance as

Required by 10 CFR Part 21

Rule: 12 VAC 5-481-1100; 12 VAC 5-481-1110; 12 VAC 5-481-2940; 10 CFR Part 21

Criteria: Licensees must notify VDH if defects and failures are found in a basic component that
could create a substantial safety hazard.

Discussion: Equipment defects that could create a substantial safety hazard, or equipment failures
involving VDH-regulated activities must be reported to VDH. For example, a failure of an access
control system such that a person could enter the radiation room during a time when the sources are
exposed in a panoramic irradiator, or a defect in an interlock that prevents the operation of a
panoramic irradiator in the event a roof plug or other movable shielding is not in place. Operating
personnel should be instructed to report any malfunction or defect in irradiator equipment to
management so that management can take appropriate action.
9.6.2: Emergency Procedures

Rule: 12 VAC 5-481-630; 12 VAC 5-481-720; 12 VAC 5-481-740; 12 VAC 5-481-840; 12 VAC 5-
481-1090; 12 VAC 5-481-1100; 12 VAC 5-481-1110; 12 VAC 5-481-1150; 12 VAC 5-481-2260;
12 VAC 5-481-2680; 12 VAC 5-481-2800; 12 VAC 5-481-2840; 12 VAC 5-481-2910; 12 VAC 5-
481-2940; 10 CFR 21.21

Criteria: The licensee must have and follow emergency or abnormal event procedures, appropriate
for items listed in 12 VAC 5-481-2840. Emergency procedures should include notifying the agency
during and after emergencies and abnormal events.

Discussion: Licensees must have and follow emergency or abnormal event procedures, appropriate
for the irradiator type, for:

* Sources stuck in the unshielded position
" Personnel overexposures
" A radiation alarm from the product exit portal monitor or pool monitor
* Detection of leaking sources, pool contamination, or alarm caused by contamination of pool

water (include 12 VAC 5-481-740 and 12 VAC 5-481-2870 requirements)
" A low- or high-water level indicator, an abnormal water loss, or leakage from the source

storage pool
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* A prolonged loss of electrical power (include 12 VAC 5-481-2800 and 12 VAC 5-481-2910
requirements)

* A fire alarm or explosion in the radiation room
* An alarm indicating unauthorized entry into the radiation room, area around pool, or another

alarmed area
* Natural phenomena, including an earthquake, a tornado, flooding, or other phenomena as

appropriate for the geographical location of the facility
* The jamming of automatic conveyor systems.

The applicant should consider other events which may require emergency or abnormal event
procedures (e.g., abnormally high radiation levels indicated by the area radiation monitor, collision
with the source(s) or source rack).

Emergency and abnormal event procedures should include who will be notified of the event, the role
of the RSO, and what records of the event will be kept. The procedures should clearly identify
telephone numbers of the RSO or other individuals who can provide assistance including the
irradiator manufacturer (or distributor) and state and local agencies. The procedures should include
actions to be taken immediately after discovering the emergency or abnormal event.

Emergency procedures should also include notifying the agency when events specified in Appendix
O occur.

The RSO must be proactive in evaluating whether agency notification is required. Refer to
Appendix 0 and the regulations (12 VAC 5-481-100, 12 VAC 5-481-1090, 12 VAC 5-481-1110, 12
VAC 5-481-1150 and 12 VAC 5-481-2940) for descriptions of when and where notifications are
required.

Emergency procedures generally should not include post-emergency corrective actions and repairs,
since there will be time to carefully consider such actions on a case-by-case basis after the situation is
under control. Copies of emergency procedures should be provided to all irradiator operators. In
addition, licensees must post current copies of emergency procedures applicable to licensed activities
at each site. If posting of procedures is not practicable, the licensee may post a notice that describes
the documents and states where they may be examined.

Emergency procedures for personnel overexposures, fire alarms, explosion in the radiation room, and
natural phenomena may involve emergency responders outside the applicant's organization. The
applicant should inform and/or train individuals in these organizations regarding the unique concerns
and hazards associated with emergencies at the irradiator facility. For instance, hospitals should be
informed about the different radiation accidents that could occur at the facility (i.e., overexposure vs.
personnel contamination incident).

The licensee may revise emergency procedures without VDH approval only if all of the following
conditions are met:

* The revisions do not reduce the safety of the facility
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* The revisions are consistent with the outline or summary of proceduressubmitted with the
license application

0

S

The revisions have been reviewed and approved by the RSO
The users or operators are instructed and tested on the revised procedures before they are put
into use.

Provide an outline that specifically states the radiation safety aspects of the written emergency
procedures listed in the "Discussion" section (i.e., those procedures listed in 12 VAC 5-481-2840).

Response from Applicant:

Item 9.6 Operating And Emergency Procedures (Check all that apply)

El We will develop, implement, maintain and distribute operating and emergency procedures that will meet the Criteria in the
section titled 'Operating and Emergency Procedures' in VAREG 'Guidance 12 VAC 5-481 Part XII Irradiators'. (Procedures are
attached)

OR

El We will submit alternative procedures. (Procedures are attached)

AND
El Licensees must have and follow emergency or abnormal event procedures, appropriate for the irradiator type listed in the

'Discussion' section as required by 12 VAC 5-481-2840.

AND

El For routine operations: We will provide an outline that specifically states the radiation safety aspects of the written operating
procedures (i.e., those procedures listed in 12 VAC 5-481-2840). For items where other sections of this guide are referenced, respond to
the applicable section.

Note: Information requested in Appendix I will be reviewed on a case-by-case basis; if approved, the license will contain a condition
authorizing the licensee to perform non-routine operations.

Reference: NUREG-1345, "Review of Events at Large Pool-Type Irradiators," dated March 1989 or IN 83-09: "Safety and Security of
Irradiators," dated March 9, 1983.

Item 9.7: Leak Tests

Rule: 12 VAC 5-481-740; 12 VAC 5-481-1010; 12 VAC 5-481-1150; 12 VAC 5-481-2720; 12
VAC 5-481-2870; 12 VAC 5-481-2930; 12 VAC 5-481-2940

Criteria: VDH requires testing to determine whether there is any radioactive leakage from the
sources in the irradiator. Records of the test results must be maintained.

Discussion:

Dry-Source-Storage Sealed Sources

Each dry-source-storage sealed source must be tested for leakage at 6-month intervals. 12 VAC 5-
481-2870 prohibits sources from being used unless the licensee tests the sources for leaks or has a
certificate from a transferor that leak tests have been performed within 6 months before the transfer.

The measurement of the leak test sample is a quantitative analysis requiring that instrumentation used
to analyze the sample be capable of detecting 200 becquerels (0.005 microcurie) of radioactivity and
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must be performed by a person approved by VDH, NRC or another Agreement State to perform the
test.

Manufacturers, consultants, and other organizations may be authorized by VDH, NRC or another
Agreement State to either perform the entire leak test sequence for other licensees or provide leak test
kits to dry-source-storage licensees. In the latter case, the licensee is expected to take the leak test
sample according to the irradiator manufacturer's (or distributor's) and the kit supplier's instructions
and return it to the kit supplier for evaluation and reporting results. Leak test samples should be
collected at the most accessible area where contamination would accumulate if the sealed source were
leaking. Licensees may also be authorized to conduct the entire leak test sequence themselves.
Appendix P contains a model leak test program.

Pool Irradiators

For pool irradiators, 12 VAC 5-481-2870 prohibits sources from being put into the pool unless the
licensee tests the sources for leaks or has a certificate from a transferor that leak tests have been
performed within 6 months before the transfer. After placing sources in the pool, the water must be
checked for contamination each day the irradiator operates. For pool irradiators, leak testing sources
by wipe-testing is not highly sensitive or effective. The check may be done either by using a radiation
monitor on a pool water circulating system or by analyzing a sample of pool water. If analyzing a
sample of pool water, the results must be available within 24 hours.

Whether the applicant desires to check for contamination by analyzing a pool water sample daily, or
by continuous monitoring, the procedures and sensitivity of the equipment to be used should be
detailed in the application. If collecting a pool sample, use a sensitive detector, such as a sodium
iodide detector, to verify the absence of detectable contamination in the sample. If using the
continuous monitoring method, applicants may use a less sensitive detector such as a GM detector
affixed to a filter/demineralizer where radioactive material would be concentrated.

If the licensee detects a leaking source, the licensee must promptly check personnel, equipment,
facilities, and irradiated products for contamination. If any personnel or product are found to be
contaminated, decontamination must be performed immediately. If a source is found to be leaking,
the licensee must arrange to remove the leaking source from service and have it decontaminated,
repaired, or disposed of by a VDH, NRC or another Agreement State licensee that is authorized to
perform these functions. If the pool is contaminated, the licensee must arrange to clean the pool until
the concentration levels do not exceed the appropriate concentration in 12 VAC 5-481-3690. See 12
VAC 5-481-1100 and 12 VAC 5-481-1150 for reporting requirements. Upon detection of leaking
sources, licensees should consider immediately stopping irradiator operations to minimize spread of
contamination.

Response from the Applicant:

Item 9.7 Leak Tests (Check one box for each type)

For dry-source-storage irradiators: Submit one of the following three alternatives:

Dl Leak tests will be performed at intervals not to exceed 6 months and will be performed by an organization authorized by VDH,
NRC or an Agreement State to either perform the entire leak test sequence for other licensees or provide leak test kits to dry-
source-storage licensee as required by 12 VAC 5 481-2870.
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OR
F] We will perform leak testing and sample analysis and will follow the model procedures in Appendix P of VAREG 'Guidance for

12 VAC 5-481 Part XII Irradiators'. (Procedures are attached)

OR

El We will submit alternative procedures. (Procedures are attached)

For pool irradiators: Submit one of the following three alternatives:

E A description of equipment, procedures, and sensitivity of method that will be used to check for contamination by analysis of a

sample of pool water.

OR

D A description of equipment, procedures, and sensitivity of method that will be used to check for contamination by continuous
monitoring.

Note: Requests for authorization to perform leak testing and sample analysis will be reviewed and, if approved, VDH
staff will authorize via a license condition.

References: Draft Regulatory Guide FC 412-4, "Guide for the Preparation of Applications for the Use of Radioactive
Materials in Leak-Testing Services," dated June 1985.

Item 9.8: Inspection and Maintenance Checks

Rule: 12 VAC 5-481-630; 12 VAC 5-481-2680; 12 VAC 5-481-2730; 12 VAC 5-481-2750; 12
VAC 5-481-2760; 12 VAC 5-481-2770; 12 VAC 5-481-2780; 12 VAC 5-481-2790; 12 VAC 5-481-
2840; 12 VAC 5-481-2870; 12 VAC 5-481-2880; 12 VAC 5-481-2890

Criteria: The applicant must have and follow written procedures for inspection and maintenance
checks for items specified in 12 VAC 5-481-2880.

Discussion: Applicants must periodically make inspection and maintenance checks to ensure proper
operation of the irradiator. The applicant must have and follow procedures for inspection and
maintenance checks. The frequency of checks is not stated in the regulations because it will be site-
specific depending on the design of the facility. However, the frequency of checks must be specified
in the application. In the applicant's description of the procedures, specify the frequency of the
following items:

" Operability of each aspect of the access control system required by 12 VAC 5-481-2730
* Functioning of the source position indicator as required by 12 VAC 5-481-2770
" Operability of the radiation monitor for radioactive contamination in pool water required by

12 VAC 5-481-2870, using a radiation check source, if applicable
" Operability of the over-pool radiation monitor at Underwater Irradiators as required by 12

VAC 5-481-2760
" Operability of the product exit monitor required by 12 VAC 5-481-2760
* Operability of the emergency source return control required by 12 VAC 5-481-2770
" Leak-tightness of systems through which pool water circulates (visual inspection)
* Operability of the heat and smoke detectors and extinguisher system required by 12 VAC 5-

481-2750 (but without turning extinguishers on)
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" Operability of the means of pool water replenishment required by 12 VAC 5-481-2780
* Operability of the indicators of high and low pool-water levels required by 12 VAC 5-481-

2780
" Operability of the intrusion alarm required by 12 VAC 5-481-2730, if applicable
* Functioning and wear of the system, mechanisms, and cables used to raise and lower sources
* Condition of the barrier to prevent products from hitting the sources or source mechanism as

required by 12 VAC 5-481-2790
" Amount of water added to the pool to determine whether the pool is leaking.
" Electrical wiring on required safety systems for radiation damage
* Pool water conductivity measurements as required by 12 VAC 5-481-2890

The applicant should keep in mind that these are the minimum items to be checked based on
requirements in 12 VAC 5-481-2880, and that the licensee should develop and implement procedures
for other necessary checks as appropriate (e.g., as recommended by the manufacturer). For instance,
if applicable, the applicant should have and follow written procedures for inspection and maintenance
checks to ensure that all product positioning system components, product boxes, or carriers continue
to meet design specification and are not likely to cause an irradiator malfunction.

Response from Applicant:

Item 9.8 Inspection and Maintenance Checks (Check one box)

E1 We will implement and maintain procedures for routine inspection and maintenance checks of our Irradiators according to each
manufacturer's (or distributor's) written recommendations and instructions. We will attach a description of inspection and
maintenance checks, including the frequency of the checks listed in the "Discussion" section as required by 12 VAC 5-481-2880.

OR

El Alternative procedures are attached.

Item 9.9: Transportation

Rule: 12 VAC 5-481-100; 12 VAC 5-481-630; 12 VAC 5-481-570; 12 VAC 5-481-2930; 12 VAC
5-481-2970; 12 VAC 5-481-2980; 12 VAC 5-481-3130; 49 CFR Parts 171-178

Criteria: Applicants must develop, implement, and maintain safety programs for transport of
radioactive material to ensure compliance with VDH and DOT regulations.

Discussion: The general license in 12 VAC 5-481-2970 provides the authorization used by most
licensees to transport, or offer for transport, packages of radioactive material and specifies certain
conditions. Transporting licensed materials originating at irradiator facilities normally involves
quantities of radioactive material that require a Type B package. Because of the special requirements
involved in shipping Type B packages, most irradiator licensees have chosen to transfer possession of
radioactive materials to an irradiator manufacturer (or service licensee) with a VDH, NRC or another
Agreement State license who then acts as the shipper. The manufacturer (or service licensee), who is
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subject to the provisions of 12 VAC 5-481-2970, as appropriate, then becomes responsible for proper
packaging of the radioactive materials and compliance with VDH and DOT regulations. Licensees
who do this must ensure that the manufacturer (or service licensee):

* Is authorized to possess the licensed material at temporary job sites (i.e., at the irradiator
location)

* Actually takes possession of the licensed material under its license
" Uses an approved Type B package
* Is registered with VDH as a user of the Type B package
* Has a VDH-approved QA plan.

For each shipment, it must be clear who possesses the licensed material and is responsible for proper
packaging of the radioactive materials and compliance with VDH and DOT regulations. If a licensee
plans to make shipments of licensed materials in Type B packages on its own, the licensee must be
registered as a user of the package and have an VDH-approved quality assurance (QA) plan, two of
the requirements under the 12 VAC 5-481-2970 general license.

For information about QA plans, see Revision I of Regulatory Guide 7.10, "Establishing Quality
Assurance Programs for Packaging Used in the Transport of Radioactive Material," (dated June
1986).

During an inspection, the agency uses the provisions of 12 VAC 5-481-2980 and a "Memorandum of
Understanding with DOT on the Transportation of Radioactive Material" (signed June 6, 1979) to
examine and enforce various DOT requirements applicable to irradiator licensees. Appendix Q lists
major DOT regulations.

Response from Applicant:

Item 9.9 Transportation (Check one box)
F1 We choose to transfer possession of radioactive material to an irradiator manufacturer, distributor or service licensee with a

VDH, NRC or another Agreement State license who then acts as the shipper.

OR

[] Before offering a Type B package for shipment we will be registered with VDH as user of the package and obtain VDH approval
of our QA program.

References: "A Review of Department of Transportation Regulations for Transportation of Radioactive Materials" can be
obtained be calling DOT's Office of Hazardous Material Initiatives and Training at (202) 366-4425. "Memorandum of
Understanding with DOT on the Transportation of Radioactive Material" and the current version of Regulatory Guide
7.10, "Establishing Quality Assurance Programs for Packaging Used in the Transport of Radioactive Material."

Item 10: Disposal, Transfer and License Termination

Item10.1: Sealed Source Disposal and Transfer

Rule: 12 VAC 5-481-100; 12 VAC 5-481-500; 12 VAC 5-481-560; 12 VAC 5-481-570; 12 VAC 5-
481-740; 12 VAC 5-481-910; 12 VAC 5-481-1150; 12 VAC 5-481-2870
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Criteria: Licensed materials must be disposed of according to VDH requirements by transfer to an
authorized recipient. Appropriate records must be maintained.

Discussion: When disposing of sealed sources or contaminated items (caused by leaking sources),
licensees must transfer them to an authorized recipient. Authorized recipients are the original
manufacturer (or distributor) of the sources, a commercial firm licensed by VDH, NRC or another
Agreement State to accept radioactive waste from other persons, or another specific licensee
authorized to possess the licensed material (i.e., its license specifically authorizes the same
radionuclide, form, and use).

If a product of the irradiator that may have been inadvertently contaminated has been shipped, the
licensee must arrange to locate and survey the product for contamination. If contaminated equipment,
facilities, or products are found, the licensee must arrange to have them decontaminated or properly
disposed of by a VDH, NRC or another Agreement State licensee authorized to provide these
services. If the pool is contaminated, the licensee must arrange to clean up the pool until the
contamination levels do not exceed the appropriate concentration in 12 VAC 5-481-3690 (12 VAC 5-
481-2870).

Before transferring radioactive material, a licensee must verify that the recipient is properly
authorized to receive it using one of the methods described in 12 VAC 5-481-560. In addition, all
packages containing radioactive sources must be prepared and shipped according to VDH and DOT
regulations. Records of the transfer must be maintained as required by 12 VAC 5-481-100, 12 VAC
5-481-570 and 12 VAC 5-481-2930.

Because of the difficulties and costs associated with disposal of sealed sources, applicants should
preplan the disposal. Applicants may want to consider contractual arrangements with the source
supplier as part of a purchase agreement. The licensee should establish and include waste disposal
procedures in its radiation safety program.

Response from Applicant:

Item 10.1 Sealed Source Disposal And Transfer ( Check Box)

We will return the source to the manufacturer for disposal or transfer the device to a specific licensee authorized to receive
radioactive material.

Item 10.2: Termination of Activities
Rule: 12 VAC 5-481-100; 12 VAC 5-481-450; 12 VAC 5-481-490; 12 VAC 5-481-500; 12 VAC 5-
481-560; 12 VAC 5-481-570; 12 VAC 5-481-1160

Criteria: The licensee must do the following:

* Notify the agency, in writing, within 60 days of.
The expiration of its license

- A decision to permanently cease licensed activities at the entire site (regardless of
contamination levels)
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- A decision to permanently cease licensed activities in any separate building or outdoor
area, if they contain residual radioactivity making them unsuitable for release according to
VDH requirements

- No principal activities having been conducted at the entire site under the license for a
period of 24 months

- No principal activities having been conducted for a period of 24 months in any separate
building or outdoor area, if they contain residual radioactivity making them unsuitable for
release according to VDH requirements.

* Submit a decommissioning plan, if required by 12 VAC 5-481-500.
• Conduct decommissioning, as required by 12 VAC 5-481-500 and 12 VAC 5-481-1160.
" Submit, to the agency, a completed VDH form, 'Certificate of Disposition of Materials' (or

equivalent information), and a demonstration that the premises are suitable for release for
unrestricted use (e.g., results of final survey).

* Before a license is terminated, send the records important to decommissioning to the agency. If
licensed activities are transferred or assigned in accordance with 12 VAC 5-481-490 B, transfer
records important to decommissioning to the new licensee.

Discussion: The licensee must determine whether residual radioactivity is present and if so, whether
the levels make the building or outdoor area unsuitable for release according to VDH requirements. A
licensee's determination that a facility is not contaminated is subject to verification by agency
inspection.

For guidance on the disposition of licensed material, see the Item 10.1 Sealed Source Disposal and
Transfer. For guidance on decommissioning records, see Item 7.2 Financial Assurance and Record
Keeping for Decommissioning.

Response from Applicant:

I item 10.2 Termination Of Activities (Check box)

E] We will notify the agency, in writing, within 60 days of the decision to permanently cease radioactive material use per 12
VAC 5- 481-500 D.

Item 11: License Fees

On VDH form, 'Application for Radioactive Material License Authorizing the Use of 12 VAC 5-481
Part XII Irradiators', enter the fee category and the amount. Enclose fee with the application.

An application and required fee must be submitted before start of construction (see 12 VAC 5-481-
2690). This will allow regulatory agencies to inspect the construction of the facility as it is being
built.
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Response from Applicant:

SPECIFIC LICENSE FEE

Item 11 License Fees (Refer to 12 VAC 5-490.)
Application fee enclosed (for new applications):

Category: 0] Yes F1 No Amount Enclosed

Item 12: Certification

Individuals acting in a private capacity are required to sign and date VDH form, 'Application for
Radioactive Material License Authorizing the Use of 12 VAC 5-481 Part XII Irradiators'.
Otherwise, senior representatives of the corporation or legal entity filing the application should sign
and date VDH form, 'Application for Radioactive Material License Authorizing the Use of 12 VAC
5-481 Part XII Irradiators'.

Representatives signing an application must be authorized to make binding commitments and sign
official documents on behalf of the applicant. The agency will return all unsigned applications for
proper signature.

Note:
0 It is a violation of 12 VAC 5-481-30 to make a willful false statement or representation on

applications or correspondence.
0 When the application references commitments, those items become part of the licensing conditions

and regulatory requirements.

For converted teletherapy units, Appendix R lists specific sections of the regulations, the rationale
and acceptable alternatives, and the wording of the license condition granting the exemption.

Response from Applicant:

11

CERTIFICATION (To be signed by an individual authorized to make binding commitments on behalf of the
applicant.)
Item 12

I hereby certify that this application was prepared in conformance with 12 VAC 5-481, 'Virginia Radiation Protection
Regulations' and that all information contained herein, including any supplements attached hereto, is true and correct to the best of
my knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed:

Print Name and Title of above signatory
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Appendix A:

VDH Form, 'Application for a Radioactive
Material License Authorizing the Use of 12

VAC 5-481 Part XII Irradiators'
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Virginia Department of Health W
Radioactive Materials Program
(804) 864-8150

APPLICATION FOR RADIOACTIVE MATERIAL LICENSE
AUTHORIZING THE USE OF 12 VAC 5-481 PART XII IRRADIATORS

The Virginia Department of Health (VDH) is requesting disclosure of information for the purpose of obtaining a radioactive material license.
Failure to provide any information may result in denial or delay of a radioactive material license.

Instructions - Complete all items if this is an initial application or an application for renewal of a license. Refer to VAREG "Guidance for 12
VAC 5-481 Part XII Irradiators." Use supplementary sheets where necessary. Retain one copy and submit original of the entire application to:
Virginia Department of Health, Radioactive Materials Program, 109 Governor Street, Room 730, Richmond, VA 23219.

APPLICATION TYPE

Item 1 Type Of Application (Check one box)

El New License El Renewal License Number

CONTACT INFORMATION

Item 2 Name And Mailing Address Of Applicant: Item 3 Person To Contact Regarding Application:

Applicant's Telephone Number (Include area code): Contact's Telephone Number (Include area code):

LOCATION OF RADIOACTIVE MATERIAL

Item 4 Address(es) Where Licensed Material Will Be Used or Possessed (Do not use Post Office Box):
Address Telephone Number (Include area code)

Address Telephone Number (Include area code)

Address Telephone Number (Include area code)

RADIATION SAFETY OFFICER

Item 5. Radiation Safety Officer (RSO) (Check one box and attach evidence of training and experience)

Name:
code):_

Telephone Number (Include area

El Before obtaining radioactive material, the proposed RSO will have successfully completed training as described in Appendix G of VAREG
'Guidance for 12 VAC 5-481 Part XII Irradiators'. Before being named as the RSO, future RSOs will have successfully completed training
as described in Appendix G of VAREG 'Guidance for 12 VAC 5-481 Part XII Irradiators'

OR

El Alternative information demonstrating that the proposed RSO is qualified by training and experience is attached. Before being named as the
RSO, future RSOs will have successfully completed training as described in Appendix G of VAREG 'Guidance for 12 VAC 5-481 Part XII
Irradiators'.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF 12 VAC 5-481, PART XII IRRADIATORS Pg 2 of 7

IRRADIATOR OPERTORS AND INDIVIDUALS WHO REQUIRE UNESCORTED ACCESS

Item 6 Irradiator Operators,(Check all that apply)

El Before using radioactive material, Irradiator Operators will have successfully completed one of the training courses described in the Criteria
section entitled 'Initial Training and Experience for Irradiator Operators'

Il Irradiator manufacturer's course for operators specific to the irradiator that the applicant intends to use

OR

rE1 Irradiator Operators have received training as described in Appendix G in VAREG 'Guidance for 12 VAC 5-481 Part XII Irradiators' and
as required by 12 VAC 5-481-2830.

AND

El The safety performance of each irradiator operator must be evaluated and reviewed at least every twelve months to ensure that regulations,
license conditions, and operating and emergency procedures are followed as required by 12 VAC 5-481-2830.

AND

El Before entering the radiation room of an irradiator or area around the pool of an underwater irradiator, individuals who require unescorted
access will be instructed and tested in precautions to avoid radiation exposure and their proper response to alarms. Training may include the
subjects described in Appendix G in VAREG 'Guidance for 12 VAC 5-481 Part XII Irradiators.'

OR

El A description of the training and experience for proposed operators and individuals who require unescorted access is attached.

RADIOACTIVE MATERIAL

Item 7 Radioactive Material (Attach additional pages if necessary)
ELEMENT AND MASS NUMBER CHEMICAL AND PHYSICAL FORM

El Cobalt-60 El Strontium-90
El Cesium-137 E] Other Isotope (please specify):

IRRADIATOR MANUFACTURE AND MODEL NUMBER TOTAL AMOUNT (KGO

SEALED SOURCE MANUFACTURER OR DISTRIBUTOR AND DEVICE MANUFACTURER OR DISTRIBUTOR AND MODEL
MODEL NUMBER NUMBER

MAXIMUM QUANTITY (Not to exceed either the maximum activity per INTENDED USE: (Specific description of use of each type of
source or device as specified in the Sealed Source and Device irradiator requested. A description of purposes and safety analysis to
Registration Certificate) support safe use has been attached)

MAXIMUM ACTIVITY PER SOURCE FOR DRY-SOURCE
STORAGE
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DEPLETED URANIUM (KG) FINANCIAL ASSURANCE (if required, documentation for
financial assurance has been attached)

APPLICATION FOR A RADIOACTIVE-MATERIAL LICENSE AUTHORIZING THE USE OF 12 VAC 5-481, PART XI! IRRADIATORS Pg 3 of 7

FACILITIES AND EQUIPMENT

Item 8 Facilities And Equipment (Check all that apply)

8.1 Description of the Facility and Site

Z Diagrams of radioactive material area(s) of use are attached.

AND EITHER

jj We will ensure that each area where a is located corresponds to the 'Conditions of Normal Use' and 'Limitations and/or Other
Considerations of Use' on the applicable irradiator's Sealed Source and Device Registration Certificate; the floor beneath the irradiator is
secured to prevent unauthorized access or removal; and each area where a irradiator is located is equipped with an automatically operated
fire detection and control system (sprinkler, chemical, or gas) or the location of the area and other controls ensure a low-level radiation risk
attributable to fires.

OR

E We will submit alternative information; be sure to include justification for placing an irradiator in an area that does not correspond to the
'Conditions of Normal Use' and the 'Limitations and/or Other Considerations of Use.'

The applicant does not need to provide a response to minimization of contamination under the following condition. VDH will consider that the
above criteria have been met if the applicant's responses meet the criteria for the following sections: "Radioactive Material - Sealed Sources and
Devices," "Facilities and Equipment - Irradiator Pools" (if applicable), "Radiation Safety Program - Operating Procedures,"" Radiation Safety
Program - Emergency Procedures," "Radiation Safety Program - Leak Tests," and "Waste Management - Sealed Source Transfer and Disposal."

8.2 Access Control (check boxes)

Li For Underwater Irradiators we will submit specific information describing the access control system and how it works that demonstrates
compliance with the requirements of 12 VAC 5-481-2730. Specific drawings or sketches should be submitted, as appropriate.

AND

LI For Panoramic Irradiators, we will describe the facility alarm systems and describe the lock and key system for controlling source
movement and discuss how it meets the requirements of 12 VAC 5-481-2770.
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8.3 Shielding (check boxes)

For Panoramic Irradiators:

E] We will describe the shielding to be used and its composition
AND

E] We will submit a diagram showing the configuration of shielding including walls and the ceiling and indicate the thickness of each and
penetrations in the shielding

AND

El If any accessible areas outside the shield are expected to have a dose rate exceeding 0.02 mSv (2 mrem) per hour, we will identify the areas
and explain how access will be controlled

AND

El For requests to possess more than 2 x 1017 Bq (5 million curies), we will submit an evaluation of the effects of heating of the shielding walls

by the irradiator sources

For Underwater Irradiators, no response is required from the applicant in a license application.

For Panoramic Irradiators whose construction will start after July 1, 1993, the applicant should identify building code requirements to which
shielding walls will be built and inspections of the construction that will be performed by local authorities so that the license reviewer can ensure
that they do not adversely impact the VDH requirements.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF 12 VAC 5-481, PART XII IRRADIATORS Pg 4 of 7

8.4 Fire Protection (check boxes)

For Panoramic Irradiators, describe:

E] The type and location of the heat and smoke detectors to be used to detect a fire in the radiation room

AND
ElThe alarms to alert personnel trained to summon assistance

AND

ElHow the sources will automatically become fully shielded if a fire is detected
AND

E] How the heat and smoke detectors will be tested.

For underwater Irradiators, no response is required, since the sources are always underwater and not subject to damage by fire.

8.5 Radiation Monitors (check boxes)

For all Irradiators whose construction begins after July 1, 1993, the licensee must verify the operability of radiation monitors and related alarms and
interlocks prior to loading sources. For more information see Appendix J, "Construction Monitoring and Acceptance Testing."

LIWe will describe the location and type of radiation monitors that will be used to meet the requirements of 12 VAC 5-481-2730, 12 VAC 5-481-
2760 and 12 VAC 5-481-2870.

AND

SWe will describe the location and types of alarms and those individuals who are trained to respond to those alanns. Diagrams and sketches
should be used, as appropriate.

AND

ElWe will discuss the alann set-points or the methods for establishing the alann set-points.

AND

F1 For Irradiators whose construction begins after July 1, 1993, we will describe the evaluation performed to meet 12 VAC 5-481-2810 on

detector location and sensitivity and the acceptance testing that will be performed to meet 12 VAC 5-481-2820.

Underwater Irradiators in which the product moves within an enclosed stationary tube are exempt from the requirements of 12 VAC 5-481-2760.
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8.6 Irradiator Pools (check boxes)

For all Pool Irradiators, describe:

El The high and low water-level indicators and their locations

AND

El The purification system for the pool with an explanation of why it is capable of maintaining pool water conductivity less than 20 microsiemens
per centimeter

AND

El The means to replenish pool water
AND

SThe barrier used during normal operation to prevent personnel from falling into the pool

AND

El How high radiation doses from radiation streaming will be avoided when using long-handled tools or poles (use sketches if appropriate).

AND

SIf the pool has outlets more than 0.5 meter below the surface that could allow water to drain out of the pool, the means of preventing
inadvertent excessive loss of pool water (in this context outlets do not include transfer tubes between adjacent pools because the transfer tubes
do not provide a means to allow water to drain out of the pools).

For Irradiators licensed after July 1, 1993, describe:

SThe pool liner. If no water-tight stainless steel liner or a liner metallurgically compatible with other components in the pool is used, explain

why the pool has a low likelihood of substantial leakage and how decontamination could be accomplished if necessary.

APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF 12 VAC 5-481, PART XII IRRADIATORS Pg 5 of 7

8.7 Source Rack (check boxes)

El We will submit procedures for ensuring source rack protection. If the product moves on a product conveyer system, describe the source rack
protection to be provided to prevent products and product carriers from touching the source rack or mechanism that moves the rack.

LIWe will provide diagramns or sketches of those systems, if appropriate.

8.8 Power Failures (check boxes)
MI For Panoramic Irradiators whose construction began after July 1, 1993, we will describe how the sources are automatically returned to the
shielded position if offsite power is lost for longer than 10 seconds.

AND

El For all Panoramic Irradiators, we will describe how loss of power will affect the lock on the doors in the radiation room.

For Underwater Irradiators, no response is required from the applicant in a license application.
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RADIATION SAFETY PROGRAM

Item 9 Radiation Safety Program

Item 9.1 Audit Program
The applicant is not required to, and should not, submit its audit program to the agency for review. This matter will be examined during inspection.

Item 9.2 Radiation Monitoring Instruments (Check one box)

LI We will use instruments that meet the radiation monitoring instrument specifications published in Appendix K of VAREG 'Guidance for 12 VAC
5-481 Part XII Irradiators'. Additionally, each surveymeter will have been calibrated by the manufacturer or other person authorized by VDH,
the NRC or another Agreement State to perform survey meter calibrations no more than 12 months before the date the meter is used.

OR

Ej We will use instruments that meet the radiation monitoring instrument specifications published in Appendix K of VAREG 'Guidance for 12 VAC
5-481 Part XII Irradiators'. Additionally, we will implement the model survey meter calibration program published in Appendix L of VAREG
'Guidance for 12 VAC 5-481 Part XII Irradiators' and we ensure that each survey meter will have been calibrated no more than 12 months before
the date the meter is used.

OR

E] We will have access to survey equipment and/or procedures.for ensuring that interlocks function, as required, to return moving irradiator sources
to the shielded position and/or determining source shielding integrity after an incident involving the irradiator.

Item 9.3 Material Receipt And Accountability (Check box)

R We will submit a description of procedure(s) for ensuring material accountability.

Item 9.4 Occupational Dose (Check one box)

[ We will maintain, for inspection by the agency, documentation demonstrating that unmonitored individuals are not likely to receive, in one year, a
radiation dose in excess of 10 percent of the allowable limits in 12 VAC 5-481-640.

OR

[ We will provide dosimetry processed and evaluated by a NVLAP-approved processor that is exchanged at a frequency recommended by the
processor.

The applicant's occupational dosimetry program required by 12 VAC 5-481 'Virginia Radiation Protection Regulations', Part IV, 'Standards for
Protection Against Radiation and Part XII, 'Licensing and Radiation Safety Requirements for Irradiators' will be examined during inspection,
but should not be submitted in the license application.

Item 9.5 Public Dose

No response is required, in this license application, however the licensee's evaluation of public dose will be examined during an inspection.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF 12 VAC 5-481, PART XII Pg 6
IRRADIATORS of 7
Item 9.6 Operating And Emergency Procedures (Check all that apply)

[] We will develop, implement, maintain and distribute operating and emergency procedures that will meet the Criteria in the section titled
'Operating and Emergency Procedures' in VAREG 'Guidance for 12 VAC 5-481 Part XII Irradiators'. (Procedures are attached)

OR

El We will submit alternative procedures. (Procedures are attached)
AND

MI Licensees must have and follow emergency or abnormal event procedures, appropriate for the irradiator type listed in the 'Discussion' section as

required by 12 VAC 5-481-2840.

AND

El For routine operations: We will provide an outline that specifically state the radiation safety aspects of the written operation procedures (i.e.,
those procedures listed in 12 VAC 5-481-2540). For items where other sections of this guide as referenced, respond to the applicable section.

Item 9.7 Leak Tests (Check one box)

For Dry-Source-Storage Irradiators: Submit one of the following three alternatives:

M Leak tests will be performed at intervals not to exceed 6 months and will be performed by an organization authorized by VDH, NRC or an
Agreement State to either perform the entire leak test sequence for other licensees or provide leak test kits to dry-source-storage licensee as
required by 12 VAC 5 481-2870.

OR

LI We will perform leak testing and sample analysis and will follow the model procedures in Appendix P of VAREG 'Guidance for 12 VAC 5-481
Part XII Irradiators'. (Procedures are attached)

OR

[ We will submit alternative procedures. (Procedures are attached)

For Pool Irradiators: Submit one of the following three alternatives:

LI A description of equipment, procedures, and sensitivity of method that will be used to check for contamination by analysis of a sample of pool
water.

OR

El A description of equipment, procedures, and sensitivity of method that will be used to check for contamination by continuous monitoring.

Item 9.8 Inspection and Maintenance Checks (Check one box)

ROUTINE CLEANING AND LUBRICATION:

MI We will implement and maintain procedures for routine inspection and maintenance checks of our irradiators according to each manufacturer's
(or distributor's) written recommendations and instructions. We will attach a description of inspection and maintenance checks, including the
frequency of the checks listed in the "Discussion" section as required by 12 VAC 5-481-2880.

OR
El Alternative procedures are attached.

Item 9.9 Transportation (Check one box)

D We choose to transfer possession of radioactive material to an irradiator manufacturer, distributor or service licensee with a VDH, NRC or
another Agreement State license who then acts as the shipper.

OR

El Before offering a Type B package for shipment we will be registered with VDH as user of the package and obtain VDH approval of our QA
program.

DISPOSAL, TRANSFER AND LICENSE TERMINATION

Item 10 Disposal, Transfer and License Termination

Item 10.1 Sealed Source Disposal And Transfer ( Check Box)

[ We will return the source to the manufacturer for disposal or transfer the device to a specific licensee authorized to receive radioactive material.

Item 10.2 Termination Of Activities (Check box)

MI We will notify the agency, in writing, within 60 days of the decision to permanently cease radioactive material use per 12 VAC 5-481-500 B.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF 12 VAC 5-481, PART XII IRRADIATORS Page 7 of 7

SPECIFIC LICENSE FEE

Item 11 License Fees (Refer to 12 VAC 5-490.)
Category: Application fee enclosed (for new applications):

E] Yes L1 No Amount Enclosed"

CERTIFICATION (To be signed by an individual authorized to make binding commitments on behalf of the applicant.)

Item 12

I hereby certify that this application was prepared in conformance with 12 VAC 5-481, 'Virginia Radiation Protection Regulations' and that all
information contained herein, including any supplements attached hereto, is true and correct to the best of my knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed:

Print Name and Title of above signatory
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Virginia Department of Health • .'

Radioactive Materials Program
(804) 864-8150

CERTIFICATE OF DISPOSITION OF MATERIALS

Completion of this form is required to complete termination of a Radioactive Material License as outlined in 12 VAC 5-481-500. Failure to provide
information will result in this request for termination of a specific license not being processed.

Instructions: Complete all items. Retain one copy and submit original to: Virginia Department of Health, Radioactive Materials Program, 109
Governor Street, Room 730, Richmond, VA 23219.

CONTACT INFORMATION
Item 1 Name and Mailing Address of Applicant: Item 2 Virginia Radioactive Material License Number

Item 3 Contact Person - Name

Contact Person - Telephone Number (Include area code)
_( ) x

TERMINATION AND DISPOSITION INFORMATION

The following information is provided in accordance with 12 VAC 5-481-500. (Check all that apply)

Item 4 All use of radioactive material authorized .under the above referenced license has been terminated.

Item 5 Radioactive contamination has been removed to the levels outlined in 12 VAC 5-481-1160 B.

Item 6 All radioactive material previously procured and/or possessed under the authorization granted by the above referenced license has
D] been disposed of as follows. (Check all that apply)

D Transferred to: Name Address

Who is (are) authorized to possess such material under Licensed Number:

Issued by (Licensing Agency):

D Decayed, surveyed and disposed of as non-radioactive waste.

No radioactive material has ever been procured and/or possessed by the licensee under the authorization granted by the above

referenced license.

D] Other (Attach additional pages)

Item 7 Attached are radiation surveys or equivalent as specified in 12 VAC 5-481-500 L. Specify the survey instrument(s) used and

R certify that each instrument is properly calibrated as required in 12 VAC 5-481-500 K.
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Page 2 of 2

El Item 8 Records required to be maintained for the license tenruination requested are available at the following location(s):

Name:

Address:
Contact Person Telephone Number: (x

(Include area code)

Additional remarks (Attach additional pages if necessary.)

CERTIFICATION (To be completed by an individual authorized to make binding commitments on behalf of the applicant.)

Item 10.

The undersigned, on behalf of the licensee, hereby certifies that licensable quantities of radioactive material under the jurisdiction of the
Virginia Department of Health are not possessed by the licensee. It is therefore requested that the above referenced radioactive material
license be terminated.

SIGNATURE - Applicant or Authorized Individual Date signed

Print Name and Title of above signatory
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Model Delegation of Authority

Memo
To: Radiation Safety Officer
From: Chief Executive Officer
Subject: Delegation of Authority

You, , have been appointed Radiation Safety Officer and are
responsible for ensuring the safe use of radiation. You are responsible for managing the radiation
protectiori program; identifying radiation protection problems; initiating, recommending, or providing
corrective actions; verifying implementation of corrective actions; stopping unsafe activities; and
ensuring compliance with the rule. You are hereby delegated the authority necessary to meet those
responsibilities, including prohibiting the use of radioactive material by employees who do not meet
the necessary requirements and shutting down operations where justified by radiation safety. You are
required to notify management if staff do not cooperate and do not address radiation safety issues. In
addition, you are free to raise issues with the Virginia Department of Health, Radioactive Materials
Program at anytime. It is estimated that you will spend __ hours per week conducting radiation
protection activities.

Signature of Management Representative

I accept the above responsibilities,

Signature of Radiation Safety Officer

cc: Affected department heads.
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Information Needed for Transfer of Control Application

Licensees must provide full information and obtain the agency's prior written consent before
transferring control of the license. Provide the following information concerning changes of control
by the applicant (transferor and/or transferee, as appropriate). If any items are not applicable, so state.

Control: Control of a license is in the hands of the person or persons who are empowered to decide
when and how that license will be used. That control is to be found in the person or persons who,
because of ownership or authority explicitly delegated by the owners, possess the power to determine
corporate policy and thus the direction of the activities under the license.

Transferee: A transferee is an entity that proposes to purchase or otherwise gain control of a VDH
licensed operation.

Transferor: A transferor is a VDH licensee selling or otherwise giving up control of a licensed
operation.

1. Provide a complete description of the transaction (transfer of stocks or assets, or merger). Indicate
whether the name has changed and include the new name. Include the name and telephone number of
a licensee contact who the agency may contact if more information is needed.

2. Describe any changes in personnel or duties that relate to the licensed program. Include training
and experience for new personnel.

3. Describe any changes in the organization, location, facilities, equipment or procedures that relate to
the licensed program.

4. Describe the status of the surveillance program (surveys, wipe tests, quality control) at the present
time and the expected status at the time that control is to be transferred.

5. Confirm that all records concerning the safe and effective decommissioning of the facility will be
transferred to the transferee or to the agency, as appropriate. These records include documentation of
surveys of ambient radiation levels and fixed and/or removable contamination, including methods and
sensitivity.

6. Confirm that the transferee will abide by all constraints, conditions, requirements and
commitments of the transferor or that the transferee will submit a complete description of the
proposed licensed program.
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Suggested Wording for a Statement of Intent for a VDH
Licensee

[DATE]

TO: Virginia Department of Health
Radioactive Materials Program
109 Governor Street, Room 730
Richmond, VA 23219

STATEMENT OF INTENT

As [Title] of [Licensee Name] I exercise express authority and responsibility to approve funding for
decommissioning activities associated with operations authorized by Virginia Department of Health
Radioactive Material License No. [License No.]. This authority is established by [Name of
Document(s) Governing Control of Funds]. Within this authority, I intend to have funds made
available when necessary in an amount up to [Dollar Amount] to decommission [Description of
Facilities]. I intend to request and obtain these funds sufficiently in advance of decommissioning to
prevent delay of required activities.

A copy of [Name of Documents] is attached as evidence that I am authorized to represent [Licensee
Name] in this transaction.

[SIGNATURE]
[NAME]
[TITLE]
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Irradiation of Explosive Materials or Greater Than Small
Quantities of Flammable Materials

Explosive Materials

Irradiation of explosive materials is prohibited under 12 VAC 5-481 'Virginia Radiation Protection
Regulations', Part XII, 'Licensing and Radiation Safety Requirements for Irradiators' unless
the applicant has received prior written authorization from VDH. If an applicant requests
authorization to irradiate explosive materials, he or she must be able to demonstrate that detonation of
the explosive would not rupture the irradiator sealed sources, injure personnel, damage safety
systems, or cause radiation overexposure of personnel.

Greater Than Small Quantities of Flammable Materials

Prior written authorization from VDH is required by 12 VAC 5-481-2920 before irradiation of more
than small quantities of flammable materials with a flash point below 60'C (140 0 F) in a panoramic
irradiator. As defined in the National Fire Code NFPA 30, "Flammable and
Combustible Liquids Code," published by the National Fire Protection Association, the flash point is
"the minimum temperature at which a liquid gives of vapor in sqfficient concentration toform an
ignitable mixture with air near the surface of the liquid..." According to the NFPA 30 classification
system, Class I and Class II liquids have flash points below 60'C (140'F). The flash points of many
substances are tabulated in National Fire Code NFPA 325M, "Fire Hazard
Properties of Flammable Liquids, Gases, and Volatile Solids." Flash points are also specified on the
Material Safety Data Sheets for industrial chemicals, when applicable. Examples of common
flammable liquids with a flash point below 60'C (140'F) are acetone, benzene, most alcohols, number
two fuel oil, gasoline, kerosene, toluene, turpentine, and any flammable gas. The agency is concerned
about irradiating flammable materials which may cause an explosion. If the flash point of a
flammable liquid is exceeded, the concentration of the vapor in air could exceed the flammable limit
and the potential for an explosion could exist.

VDH considers that compliance with the requirements in 12 VAC 5-481-2720, 12 VAC 5-481-2750,
12 VAC 5-481-2790, 12 VAC 5-481-2810, 12 VAC 5-481-2820 and 12 VAC 5-481-2840 will
provide adequate protection against radiological impacts arising from a fire. With an energetic
explosion, however, applicants should consider the possibility of direct damage to the source
encapsulation or to the source rack preventing it from being lowered to the shielded position.

A "small quantity" of flammable material can be defined as a quantity of flammable material that,
when dispersed evenly throughout the radiation room with no loss to ventilation, would have a
concentration below the lower flammable limit concentration. Although local concentrations could
exceed the average room concentration, the movement of air into and out of the radiation room
provides a margin of safety. In addition, the time required to vaporize all the material also adds to the
margin of safety. Further, small pockets of flammable vapor will contain quantities of energy too
small to provide a force strong enough to significantly damage the irradiator. Given these factors, the
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definition of small quantity is considered to be conservative enough to ensure safe operation of an
irradiator.

Special precautions must be taken when irradiating cryogenic material. The hazard from cryogenic
irradiation occurs when air condenses or freezes (possibly insidiously without detection) on cold
surfaces during irradiation. While the exact details are uncertain, oxygen in the air is converted by the
radiation to ozone. Under certain circumstances (often during a subsequent warm-up), the ozone
decomposes or reacts with other agents explosively. If cryogenic material is to be irradiated the
applicant must submit procedures for ensuring the safe handling of such material.

Example of determining a small quantity of flammable material:

This example considers the irradiation of isopropyl alcohol in a radiation room whose total volume is
100 in 3 . NFPA 325M states that the lower flammable limit for isopropyl alcohol is 2% by volume, the
specific gravity of the liquid is 0.8, and the vapor density relative to that of air is 2.1. The density of
air is 1.293 kg/m3 . The volume of isopropyl alcohol in the room at the lower flammable limit will be
2% of 100 m3 which is equal to 2 in3 . The weight will be 2 m3 x 1.293 kg/i 3 x 2.1 (density relative
to air) = 5.43 kg. With a specific gravity of 0.8, the volume of the liquid isopropyl alcohol would be
6.79 liters. If the liquid mixture were 70% isopropyl alcohol and 30% water, the volume of a small
quantity would be 6.79/0.7 = 9.7 liters. Thus, in a radiation room with a volume of 100 in 3 , a volume
less than 9.7 liters of 70% pure isopropyl alcohol (exposed to the direct radiation beam) can be
considered a small quantity because the flammable limit could not be reached in any significant
volume even if there were no ventilation.

If the applicant irradiates small quantities of flammable material, the licensee's records should
demonstrate that the above criterion for small quantities has been met, including how the licensee
limited the quantity of flammable material in the radiation room at one time.

If the quantity to be exposed to the direct beam at any one time would exceed a small quantity, it is
necessary to consider whether the concentration of flammable vapor in the room air could exceed the
lower flammable limit. If product movement through the irradiator stopped and the radiation sources
could not be returned to the shielded position, the temperature of the irradiated product would rise,
the vapor pressure of the flammable material would increase, and that pressure might cause the
containers to leak and release flammable vapor into the room air. If ventilation were insufficient, the
flammable vapor concentration might exceed the lower flammable limit and a spark could cause the
mixture to explode.

Requests for approval to irradiate more than small quantities of flammable
material:

The applicant must demonstrate that it is unlikely that the concentration of flammable vapor in air in
a significant volume of the room would exceed the lower flammable limit. There are two methods to
do this. The first method is to demonstrate that no single failure would be likely to cause the product
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to become immobilized in the radiation room and prevent the sources from being returned to the
shielded position. Such a situation theoretically might arise if the product carriers became jammed
and pushed into the source rack preventing its return to the shielded position. The second method is to
demonstrate that even if the product became immobilized and the source rack could not be returned to
the shielded position, the ventilation system would prevent the concentration of flammable vapor in a
significant volume of the room air from reaching the lower flammable limit.

If an applicant is applying for authorization to irradiate more than a small quantity of flammable
material, the application should include all of the following information:

" Name of the flammable material that has a flash point below 60TC (140'F) and its flash point
" Its flammable limit as percent by volume in air
" Its specific gravity as a liquid
* Its vapor density relative to that of air
" Maximum quantity to be in the direct radiation beam in the radiation room at any one time
* Description of the packaging for the product.

In addition, the application should:
EITHER

Describe why a single failure is unlikely to cause immobilization of the product being irradiated with
the simultaneous inability to return the sources to the shielded position.

OR

Describe why the ventilation system will prevent the concentration of vapor in air from exceeding the
lower flammable limit in a significant volume of the room if the product is immobilized and the
sources cannot be returned to the shielded position. If this second approach is taken, the applicant
should also provide a procedure to return the source to the shielded position and remove the product
from the radiation room if the ventilation system fails. The procedure should also identify the means
to detect ventilation system failure.

Note: This information was taken from Oak Ridge National Laboratory Report ORNL/M-260, DE87 002877,
"Safety Analysis Report for the National Low-Temperature Neutron Irradiation Facility (NLTNIF) at the
ORNL Bulk Shielding Reactor (BSR)," June 1986.

Note: Copies may be obtained from the National Fire Protection Association, 1 Batterymarch Park,
P. 0. Box 9146, Quincy, MA 02269-9959 (Telephone No. 1-800-344-3555).
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Training for Radiation Safety Officers and Irradiator Operators

Course Content
Instruction may be in the form of lecture, videotape, or self-study emphasizing practical subjects
important to safe use of Irradiators:

" Radiation Safety:

- External radiation vs. radioactive contamination
- Internal vs. external exposure
- Biological effects of radiation (e.g., why large radiation doses must be avoided)
- Units of radiation dose
- Types and relative hazards of radioactive material possessed
- ALARA concept
- Use of time, distance, and shielding to minimize exposure (e.g., how shielding and access

controls prevent large doses)
- Proper use of survey meters and personnel dosimeters.

" Regulatory Requirements:

- Applicable regulations
- VDH dose limits
-- License conditions, amendments, renewals
- Locations of use and storage of radioactive materials
- Material control and accountability
- Annual audit of radiation safety program
- Transfer and disposal
- Record keeping

Case histories of accidents or problems involving Irradiators
- Handling incidents
- Recognizing and ensuring that radiation warning signs are visible and legible
- Licensing and inspection by VDH
- Need for complete and accurate information
- Employee protection
- Deliberate misconduct.

Practical Explanation of the Theory and Operation for Irradiators:

- Basic function of the irradiator
- Radiation safety features of an irradiator
- Operating and emergency procedures which the individual is responsible for performing
- Routine vs. non-routine maintenance
- Lock-out procedures
- How an irradiator is designed to prevent contamination.
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On-the-job or simulator training must be done under the supervision of a qualified irradiator
operator:

" Supervised Hands-on Experience Performing:
- Operating procedures which the individual is responsible for performing
- Test runs of emergency procedures which the individual is responsible for performing
- Routine maintenance
- Lock-out procedures.

* Training for an RSO should include at least 3 months (full-time equivalent) of experience at
the applicant's irradiator or at another irradiator of a similar type. The 3 months of experience
may include preoperational involvement, such as acceptance testing, while the irradiator is
being constructed.

Course Examination

Written examination designed to verify an individual's competency and understanding of the subject
matter (e.g., 25 to 50 question, closed-book written test with 70% as passing grade).
Emphasis on radiation safety of irradiator operations and maintenance, licensee operating and
emergency procedures that the individual will be responsible for performing, and other operations
necessary to safely operate the irradiator without supervision. Review of correct answers to missed
questions with prospective irradiator operators immediately following the scoring of the test.

Training Assessment

Management will ensure that potential RSOs and authorized operators are qualified to work
independently with Irradiators. This must be demonstrated by written examination and by direct
observations.

Course Instructor Qualifications

Instructor should have either:

* Bachelor's degree in a physical or life science or engineering
* Successful completion of an irradiator manufacturer's course for users (or equivalent)
0 Successful completion of an 8 hour radiation safety course and
* 8 hours hands-on experience with Irradiators

OR
0 Successful completion of an irradiator manufacturer's course for users (or equivalent)
0 Successful completion of 40 hour radiation safety course; and
* 30 hours of hands-on experience with Irradiators.

Note:
* Licensees must maintain records of training (12 VAC 5-481-2930).
* Additional training is required for those applicants intending to perform non-routine operations such as

source loading and unloading. See Appendix I, "Non-Routine Operations."
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Typical Duties and Responsibilities of the Radiation Safety
Officer

The RSO's duties and responsibilities include ensuring radiological safety and compliance with both
VDH regulations and the conditions of the license. Typically, the RSO's duties and responsibilities
include:

" Stopping activities that the RSO considers unsafe
* Keeping exposures ALARA
* Developing, maintaining, distributing, and implementing up-to-date operating and emergency

procedures
* Ensuring that individuals associated with irradiator operations are properly trained and

evaluated
" Ensuring that non-routine operations (See Appendix I) for Irradiators are consistent with the

limitations in the license, the Sealed Source and Device Registration Certificate(s), and the
manufacturer's written recommendations and instructions

* Analyzing potential safety consequences of non-routine operations before conducting any
such activities that have not been previously analyzed

" Ensuring non-routine operations are performed by the manufacturer or person specifically
authorized by VDH, NRC or another Agreement State to perform those operations

" Ensuring that personnel monitoring devices are used and exchanged at the proper intervals,
and records of the results of such monitoring are maintained by the licensee

" Maintaining documentation that unmonitored individuals are not likely to receive, in one year,
a radiation dose in excess of 10% of the allowable limits or provide personnel monitoring
devices

" Notifying proper authorities of incidents such as damage to or malfunction of Irradiators, fire,
loss or theft of licensed materials (See also Appendix 0)

" Investigating emergencies and abnormal events involving the Irradiators (e.g., malfunctions or
damage), identifying cause(s), implement appropriate and timely corrective action(s)

* Performing radiation safety program audits at least every 12 months and developing,
implementing, and documenting timely corrective actions

" Ensuring transport of licensed material according to all applicable DOT requirements
" Ensuring proper disposal of licensed material
• Maintaining appropriate records associated with irradiator operations
" Maintaining an up-to-date license and timely submission of amendment and renewal requests
* Ensuring that when the licensee identifies violations of regulations or license conditions or

program weaknesses, corrective actions are developed, implemented, and documented

90



Appendix 1:

Information Needed to Support
Applicant's Request to Perform

Non-Routine Operations

91



Information Needed to Support Applicant's Request to Perform Non-Routine
Operations
Non-routine operations may include the following:

* Source loading, unloading and repositioning
* Troubleshooting the control console
* Clearing stuck source racks
* Investigating/remediating removable contamination/leaking sources
" (Re)installing source cables
" Any other activity during which personnel could receive radiation doses exceeding VDH

limits.

If these operations are not performed properly with attention to radiation safety principles, the
irradiator may not operate as designed and personnel performing these tasks could receive lethal
radiation doses.

Applicants wishing to perform non-routine operations must use personnel with special training and
follow appropriate procedures consistent with the manufacturer's written instructions and
recommendations that address radiation safety concerns (e.g., use of radiation survey meter,
personnel dosimetry). Accordingly, provide the following information:

" Describe which non-routine operations will be performed. The principal reason for obtaining
this information is to assist in the evaluation of the qualifications of individuals who will
conduct the work and the radiation safety procedures they will follow.

" Identify who will perform non-routine operations and their training and experience applicable
to these operations. Acceptable training would include manufacturers' courses for non-routine
operations or equivalent.

" Submit procedures for non-routine operations. These procedures should ensure the following:
- doses to personnel and members of the public are within regulatory limits and ALARA

(e.g., use of shielding and adequate planning when working with unshielded sources)
- manufacturer's written instructions and recommendations are followed
- planned special exposure requirements (12 VAC 5-481-690), if applicable, are met
- operations involving source loading, unloading, and repositioning include recording the

rack position of each source and surveying all empty or loaded source transport containers
for removable contamination to prevent the introduction of radioactive contaminants into
the irradiator.

" Confirm that individuals performing non-routine operations will wear whole body radiation
dosimetry, if appropriate.

" Describe steps to be taken to ensure that radiation levels in areas where non-routine operations
will take place do not exceed 12 VAC 5-481-720 limits. For example, applicants can do the
following:
- commit to performing surveys with a survey instrument;
- specify where and when surveys will be conducted during non-routine operations; and
- commit to maintaining, for 3 years from the date of the survey, records of the survey (e.g.,

who performed the survey, date of the survey, instrument used, measured radiation levels
correlated to location of those measurements), as required by 12 VAC 5-481-1000.
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Construction Monitoring and Acceptance Testing

To ensure that Irradiators and their components are built and installed as designed, 12 VAC 5-481-
2820 requires that, for Irradiators whose construction began after July 1, 1993, licensees conduct
monitoring and acceptance testing before loading sealed sources. Figure 1 illustrates this point and
Table 6 correlates the components to be checked and the types of tests with the type of
irradiator to which the requirement applies.

Figure 1: Construction Monitoring and Acceptance Testing. Before loading sealed sources,
irradiator licensees must ensure that the as-built irradiator meets design criteria.

62-p4..402CL 1QA
120397

Table 6: Construction Monitoring and Acceptance Testing

Irradiator Irradiator Type Licensee Requirements
Elements

Shielding Panoramic Monitor the construction of the shielding to make sure that its
construction meets design specifications and generally
accepted building code requirements for reinforced concrete.

Foundations Panoramic Monitor the construction of the foundations to verify that their
construction meets design specifications.

Pool Integrity Pool Verify that the pool meets design specifications including
requirements in 12 VAC 5-481-2780 and test the integrity of
the pool.
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Water Pool Verify that the water purification system, the conductivity
Handling meter, and the water level indicators operate properly (water
System level controls should be checked, if installed).

Irradiator Irradiator Type Licensee Requirements
Elements

Radiation All Verify the proper operation of the monitor to detect sources
Monitors carried on the product conveyor system and the related alarms

and interlocks required by 12 VAC 5-481-2760.

Pool Verify the proper operation of the radiation monitors and the
related alarm if used meet 12 VAC 5-481-2870.

Underwater Verify the proper operation of the over-the-pool monitor,
alarms, and interlocks required by 12 VAC 5-481-2760.

Source Rack Panoramic Test the movement of the source racks for proper operation
prior to source loading; testing must include source rack
lowering due to simulated loss of power.

Irradiation with Observe and test the operations of the conveyor system to
Product Conveyor ensure that the requirements in 12 VAC 5-481-2790 are met
Systems for protection of the source rack and the mechanism that

moves the rack; testing must include tests of any limit
switches and interlocks used to protect the source rack and
mechanism that moves the rack from moving product carriers.

Access Panoramic Test the completed access control system to ensure that it
Control functions as designed and that all alarms, controls, and

interlocks work properly.

Fire Panoramic Test the ability of the heat and smoke detectors to detect a
Protection fire, to activate alarms, and to cause the source rack to

automatically become fully shielded. The licensee must test
the operability of the fire extinguishing system. It is not
necessary that licensees turn on extinguishers (i.e., water or
chemicals) during tests of the operability of their fire
protection systems.

Source Panoramic Demonstrate that the source racks can be returned to their
Return fully shielded positions without offsite power.

Computer Panoramic, that Verify that the access control system will operate properly if
Systems use a computer offsite power is lost and verify that the computer has security

system to control features that prevent an irradiator operator from commanding
the access control the computer to override the access control system when it is
system required to be operable.

Wiring Panoramic Verify that the electrical wiring and electrical equipment that
were installed meet the design specifications (e.g. radiation-
resistant wiring installed in appropriate locations and
according to code).
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Suggested Audit Checklist for 12 VAC 5-481 Part XII
Irradiators

Note: All areas indicated in audit notes may not be applicable to every license and may not need to be
addressed during each audit. For example, licensees do not need to address areas which do not apply to their
activities and activities which have not occurred since the last audit need not be reviewed at the next audit.

Licensee's name: License No.

Date of This Audit

Date

(Auditor Signature)

Date

(Management Signature)

Audit History

A. Last audit of this location conducted on (date)

B. Were previous audits conducted at intervals not to exceed least every 12 months?
[12 VAC 5-481-630]

C. Were records of previous audits maintained? [12 VAC 5-481-990]

D. Were any deficiencies identified during last two audits or two years, whichever is longer?

E. Were corrective actions taken? (Look for repeated deficiencies).

Organization And Scope of Program

A. If the mailing address or places of use changed, was the license amended?

B. If ownership changed or bankruptcy filed, was VDH prior consent obtained or was VDH notified?

C. Radiation Safety Officer
1. If the RSO was changed, was license amended?
2. Does new RSO meet the licensee's training requirements?
3. Is RSO fulfilling his/her duties?
4. To whom does RSO report?

D. If the designated contact person for the agency changed, was the agen'cy notified?
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E. Sealed Sources and Devices
1. Does the license authorize all of the VDH regulated radionuclides contained in Irradiators?
2. Have copies of (or access to) SSD Certificates?
3. Are the sealed sources, and if applicable, devices in accordance with the description in the

Sealed Source and Device (SSD) Registration Certificates?
4. Have manufacturers' manuals for operation and maintenance?
5. Are the actual uses of the irradiator consistent with the authorized uses listed on the

license?
6. Are the sealed sources used under conditions specified in the "Conditions of Normal Use"

and "Limitations and/or Other Considerations of Use" on the SSD Registration
Certificates?

Training and Instructions to Workers

A. Were all workers who are likely to exceed 1 mSv (100 mrem) in a year instructed per
12 VAC 5-481-2270? Refresher training provided, as needed? Records maintained?

B. Did each individual permitted to operate the irradiator without a supervisor present, receive
instruction according to the license commitments and 12 VAC 5-481-2830 before operating the
irradiator?

C. Are records of training, tests, safety reviews, and annual evaluations maintained for each
authorized irradiator operator? [12 VAC 5-481-2930]

D. Did individuals who perform non-routine operations receive training before performing these
operations?

E. Did interviews reveal that individuals know the emergency procedures?

F. Did this audit include observations of irradiator operations?

G. Do workers know requirements for the following:
1. the radiation safety program
2. annual dose limits
3. VDH Form 4 and 5
4. 10% monitoring threshold
5. dose limits to embryo/fetus and declared pregnant worker
6. grave danger posting?

Radiation Survey Instruments And Radiation Monitors

A. Are all portable survey meters calibrated at least annually to an accuracy of+ 20% for the gamma
energy of the sources in use? [12 VAC 5-481-2860]

B. Are portable survey meters of a type that does not saturate and read zero at high dose rates?
[12 VAC 5-481-2860]

98



C. Are calibration records maintained?

D. Are all operable survey instruments able to detect 0.5 microsievert (0.05 mrem) per hour?

E. Has the licensee evaluated the location and sensitivity of the radiation monitor to detect sources
carried by the product conveyor system for automatic conveyor systems? [12 VAC 5-481-2760]

F. Has the licensee tested the operability and sensitivity of monitor used to detect the presence of
high radiation levels in the radiation room before personnel entry at frequency specified in license
application?

G. Has the licensee tested the operability and sensitivity of monitor used to detect contamination of
pool water due to leaking sources? (Frequency of checks as specified in license application?)

H. For underwater Irradiators not in a shielded radiation room, has the licensee tested the operability
and sensitivity of monitor used to detect abnormal radiation levels? (Frequency of checks as
specified in license application?)

Conductivity Meters

A. Are appropriate operable conductivity meters possessed and used?

B. Are conductivity meters calibrated at least annually? [12 VAC 5-481-750 and 12 VAC 5-481-
2890]

Sealed Source Accountability Program

A. Are records maintained showing the receipt, location, transfer, and disposal of each sealed
source? [12 VAC 5-481-100, 12 VAC 5-481-570 and 12 VAC 5-481-2830]

B. Is material accountability program as described in application being implemented?

Personnel Radiation Protection

A. Are ALARA considerations incorporated into the radiation protection program?

[12 VAC 5-481-630]

B. Is documentation kept showing that unmonitored individuals receive less than 10% of limit?

[12 VAC 5-481-760]

C. Did unmonitored individuals' activities change during the year which could put them over 10% of
limit?

D. If yes to C above, was a new evaluation performed?
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E. Is external dosimetry provided to individuals as required by 12 VAC 5-481-760 and 12 VAC 5-
481-2850 and to individuals likely to receive >10% of limit?

1. Irradiator Operators: Is the dosimetry supplier NVLAP approved? [12 VAC 5-481-750]
2. Are the dosimeters exchanged monthly for film badges and quarterly for OSLs?
3. Are dosimetry reports reviewed by the RSO upon receipt?
4. Are dosimeters provided to persons who enter the radiation room of a panoramic

irradiator? [12 VAC 5-481-2850]
5. Annual checks of accuracy of pocket dosimeters performed? [12 VAC 5-481-2850]
6. Are the records VDH Forms or equivalent? [12 VAC 5-481-1020, 12 VAC 5-481-

1040]
a. VDH Form "Cumulative Occupational Exposure History" completed?
b. VDH Form "Occupational Exposure Record for a Monitoring Period"

completed?
7. Declared pregnant worker/embryo/fetus

a. If a worker declared her pregnancy, did licensee comply with 12 VAC 5-481
710?

b. Were records kept of embryo/fetus dose per 12 VAC 5-481-1040?

F. Are records of exposures, surveys, monitoring, and evaluations maintained [12 VAC 5-481-990,
12 VAC 5-481-1000, 12 VAC 5-481-1040, 12 VAC 5-481-2860]

Public Dose

A. Is public access controlled in a manner to keep doses below 1 mSv (100 mrem) in a year?
112 VAC 5-481-720]

B. Has a survey or evaluation been performed per 12 VAC 5-481-750? Have there been any
additions or changes to the storage, security, or use of surrounding areas that would necessitate a
new survey or evaluation?

C. Do unrestricted area radiation levels exceed 0.02 mSv (2 mrem) in any one hour?
[12 VAC 5-481-720]

D. Is access to sealed sources controlled in a manner that would prevent unauthorized use or
removal? [12 VAC 5-481-840]

E. Records maintained? [12 VAC 5-481-1000, 12 VAC 5-481-1050]

Operating And Emergency Procedures

A. Have operating and emergency procedures been developed? [12 VAC 5-481-2840]

B. Do they contain the required elements?
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C. Does each individual working with the sealed sources have a current copy of the operating and
emergency procedures (including emergency telephone numbers)?

D. Did any emergencies occur?
1. If so, were they handled properly?
2. Were appropriate corrective actions taken?
3. Was VDH notification or reporting required? [12 VAC 5-481-1090, 12 VAC 5-481-

1100, 12 VAC 5-481-1110, 12 VAC 5-481-2940]

Leak Tests

A. Were sealed sources leak tested at prescribed intervals? [12 VAC 5-481-740 and 12 VAC 5-481-
2870]

B. Was the leak test performed according to regulatory requirements? [12 VAC 5-481-740 and 12
VAC 5-

481-28701

C. Are records of results retained with the appropriate information included?

D. Were any sealed sources found leaking and if yes, were appropriate actions taken and was
VDH notified? [12 VAC 5-481-1090, 12 VAC 5-481-1100, 12 VAC 5-481-1110, 12 VAC 5-
481-2870, 12 VAC 5-481-2940]

Inspection and Maintenance Checks

A. Are all procedures for maintenance of the irradiator being followed where applicable?

B. Are all checks to determine proper functioning and wear of the source movement systems
performed at frequencies as specified in the license application?

C. Are labels, signs, and postings clean and legible?

D. Are checks for operability as required by 12 VAC 5-481-2880 (not included in item 4) performed
at frequencies and according to procedures described in license application:

1. Each aspect of the access control system
2. Emergency source return control
3. Heat/smoke detectors, extinguisher system
4. Pool water replacement system high and low water indicators
5. For Underwater Irradiators, was the intrusion alarm tested for operability? (frequency of

checks as specified in license application?

E. Are checks for functioning and condition of equipment performed at required frequencies and
according to procedures described in license application:

1. Assessment of the condition and operability of the source rack protector are performed at
the required frequencies [12 VAC 5-481-2880].
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2. Assessment of water added to the pool to determine if there is pool leakage are
performed at required frequencies as required by 12 VAC 5-481-2880.

3. Assessment of radiation damage to electrical wiring are performed at required
frequencies as required by 12 VAC 5-481-2880.

4. Water conductivity and analysis are performed at required frequencies [12 VAC 5-481-
2890]

5. Confirmation that water circulation system is leak tight. [12 VAC 5-481-2880]
6. Functioning of the source position indicator [12 VAC 5-481-2880]
7. Leak tightness of water circulation system, visual inspection [12 VAC 5-481-2880]

Repair and Preventive Maintenance

A. Are repair and maintenance of components related to the radiological safety of the irradiator
performed by the manufacturer or person specifically authorized by the VDH, NRC or another
Agreement State and according to license requirements (e.g., extent of work, procedures,
dosimetry, survey instrument, compliance with 12 VAC 5-481-720 limits)?

B. Malfunctions and defects found during inspection and maintenance checks are repaired without
undue delay.

Transportation

Note: This section will not apply if you have not transported sealed sources during the period covered by this
audit.

A. Were sources shipped since the last audit?

B. If so, were 12 VAC 5-481 'Virginia Radiation Protection Regulations', Part XIII,
'Transportation of Radioactive Material' requirements followed?

C. DOT-Type A or Type B packages used? [12 VAC 5-481 'Virginia Radiation Protection
Regulations', Part XIII, 'Transportation of Radioactive Material', 49 CFR 173.415, 49 CFR
173.416(b)] If Type B, VDH Certificate of Compliance granted before shipment or shipper is
registered as a user of the Type B package? VDH-approved QA program?

D. Package performance test records on file? [49 CFR 173.415(a)]

E. Special form sources documentation? [49 CFR 173.476(a)]

F. Package has 2 labels (ex. Yellow-Il) with TI, Nuclide, Activity, and Hazard Class?
[49 CFR 172.403, 49 CFR 173.441]

G. Package properly marked? [49 CFR 172.301, 49 CFR 172.304, 49 CFR 172.310,
49 CFR 172.324]
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H. Package closed and sealed during transport? [49 CFR 173.475(t)]

I. Shipping papers prepared, used, and maintained? [49 CFR 172.200(a)]

J. Shipping papers contain proper entries? {Shipping name, Hazard Class, Identification
Number (UN Number), Total Quantity, Package Type, Nuclide, RQ, Radioactive Material,
Physical and Chemical Form, Activity, category of label, TI, Shipper's Name, Certification and
Signature, Emergency Response Phone Number, Cargo Aircraft Only (if applicable)}
[49 CFR 172.200, 49 CFR 172.201, 49 CFR 172.202, 49 CFR 172.203, 49 CFR 172.204,
49 CFR 172.604]

K. Secured against movement? [49 CFR 177. 834]

L. Placarded on vehicle, if needed? [49 CFR 172.504]

M. Proper overpacks, if used? [49 CFR 173.25]

N. Any incidents reported to DOT? [49 CFR 171.15, 49 CFR 171.16]

Auditor's Independent Survey Measurements

A. Describe the type, location, and results of measurements. Does any radiation level exceed
regulatory limits [12 VAC 5-481-750, 12 VAC 5-481-760 and 12 VAC 5-481-2860]?

Notification and Reports
A. Was a telephone report made within 24 hours as described in 12 VAC 5-481-2940 and 12 VAC

5-481-1100, and a written report within 30 days as described in 12 VAC 5-481-1100 of any of the
following:

1. Source stuck in an unshielded position
2. Any fire or explosion in a radiation room
3. Damage to the source rack
4. Failure of the cable or drive mechanism used to move the source racks
5. Inoperability of the access control system
6. Detection of radioactive contamination attributable to licensed radioactive material
7. Structural damage to the pool liner or walls
8. Abnormal water loss or leakage from the source storage pool
9. Pool water conductivity exceeding 100 microsiemens per centimeter.

B. Was any radioactive material lost or stolen? Were reports made? [12 VAC 5-481-1090,
12 VAC 5-481-1100]

C. Did any reportable incidents occur? Were reports made? [12 VAC 5-481-1100]

D. Did any overexposures and high radiation levels occur? Reported? [12 VAC 5-481-1100,
12 VAC 5-481-1110]
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E. If any events (as described in items a through c above) did occur, what was root cause? Were
corrective actions appropriate?

F. Is the management/RSO/shift foreman licensee aware of telephone number for VDH Emergency
Operations Center? [(804)864-8150, after hours (804) 674-2400 & (800) 468-8992 during normal
business hours]

Posting and Labeling

A. VDH Form "Notice to Workers" posted? [12 VAC 5-481-2260]

B. VDH regulations, license documents posted or a notice posted? [12 VAC 5-481-2260]

C. Other posting and labeling?

Record Keeping for Decommissioning

A. Records kept of information important to decommissioning? [12 VAC 5-481-450 C]

B. Records include all information outlined in 12 VAC 5-481-450 C?

Bulletins And Information Notices

A•. VDH and NRC Bulletins, VDH and NRC Information Notices, NMSS Newsletters, received?

B. Appropriate training and action taken in response?

Special License Conditions or Issues

A. Did auditor review special license conditions or other issues (e.g., non-routine operations)?

Deficiencies Identified in Audit; Corrective Actions

A. Summarize problems/deficiencies identified during audit.

B. If problems/deficiencies identified in this audit, describe corrective actions planned or taken.
Are corrective actions planned or taken at ALL licensed locations (not just location audited)?
Include date(s) when corrective actions are implemented.

C. Provide any other recommendations for improvement.
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Evaluation of Other Factors

A. Senior licensee management is appropriately involved with the radiation protection program
and/or Radiation Safety Officer (RSO) oversight?

B. RSO has sufficient time to perform his/her radiation safety duties?

C. Licensee has sufficient staff to support the radiation protection program?
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Appendix L:

Model Survey Instrument Calibration
Program
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Model Survey Instrument Calibration Program

Training

Before calibrating survey instruments independently, the individual should complete both classroom
and on-the-job training as follows:

" Classroom training may be in the form of lecture, videotape, or self-study and will cover the
following subject areas:
- Principles and practices of radiation protection
- Radioactivity measurements, monitoring techniques, and the use of instruments
- Mathematics and calculations basic to using and measuring radioactivity

Biological effects of radiation.
" On-the-job-training will be considered complete if the individual has:

- Observed authorized personnel performing survey instrument calibration, and
- Conducted survey meter calibrations under the supervision, and in the physical presence

of an individual already authorized to perform calibrations.

Facilities and Equipment

" To reduce doses received by individuals not calibrating instruments, calibrations will be
conducted in an isolated area of the facility or at times when no one else is present

" Individuals conducting calibrations will wear assigned dosimetry
" Individuals conducting calibrations will use a calibrated and operable survey instrument to

ensure that unexpected changes in exposure rates are identified and corrected.

Model Procedure for Calibrating Survey Instruments

1. A radioactive sealed source(s) will be used for calibrating survey instruments, and this source
will:
" Approximate a point source
" Have its apparent source activity or the exposure rate at a given distance traceable by

documented measurements to a standard certified to be within ± 5% accuracy by National
Institutes of Standards and Technology (NIST)

" Contain a radionuclide which emits photons of identical or similar energy as the sealed
sources that the instrument will measure

* Be strong enough to give an exposure rate of at least 30 mR/hour (7.7 microcoulomb/
kilogram per hour) at 100 cm [e.g., 3.1 gigabecquerels (85 millicuries) of Cs-137 or 780
megabecquerels (21 millicuries) of Co-60].

2. Inverse square and radioactive decay laws must be used-to correct changes in exposure rate due to
changes in distance or source decay.

3. A record must be made of each survey meter calibration.
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4. A single point on a survey meter scale may be considered satisfactorily calibrated if the indicated
exposure rate differs from the calculated exposure rate by less than ±20%.

5. There are three kinds of scales frequently used on radiation survey meters. They are calibrated as
follows:
* Meters on which the user selects a linear scale must be calibrated at not fewer that two points

on each scale. The points will be at approximately 1/3 and 2/3 of the decade.
" Meters that have a multidecade logarithmic scale must be calibrated at one point (at the least)

on each decade and not fewer than two points on one of the decades. Those points will be
approximately 1/3 and 2/3 of the decade.

" Meters that have an automatically ranging digital display device for indicating exposure rates
must be calibrated at one point (at the least) on each decade and at no fewer than two points
on one of the decades. Those points should be at approximately 1/3 and 2/3 of the decade.

6. Readings above 200 mR/hour (50 microcoulomb/kilogram per hour) need not be calibrated.
However, higher scales should be checked for operation and approximately correct response.

7. Survey meter calibration reports will indicate the procedure used and the results of the calibration.
The reports will include:
" The owner or user of the instrument
" A description of the instrument that includes the manufacturer's name, model number, serial

number, and type of detector
" A description of the calibration source, including the exposure rate at a specified distance on a

specified date, and the calibration procedure
* For each calibration point, the calculated exposure rate, the indicated exposure rate, the

deduced correction factor (the calculated exposure rate divided by the indicated exposure
rate), and the scale selected on the instrument

* The exposure reading indicated with the instrument in the "battery check" mode (if available
on the instrument)

* For instruments with external detectors, the angle between the radiation flux field and the
detector (i.e., parallel or perpendicular)

* For instruments with internal detectors, the angle between radiation flux field and a specified
surface of the instrument

* For detectors with removable shielding, an indication whether the shielding was in place or
removed during the calibration procedure

" The exposure rate from a check source, if used
* The signature of the individual who performed the calibration and the date on which the

calibration was performed.

8. The following information will be attached to the instrument as a calibration sticker or tag:
" The source that was used to calibrate the instrument
* The proper deflection in the battery check mode (unless this is clearly indicated on the

instrument)
" For each scale or decade not calibrated, an indication that the scale or decade was checked

only for function but not calibrated
* The date of calibration and the next calibration due date
* The apparent exposure rate from the check source, if used.
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References: Detailed information about survey instrument calibration may be obtained by referring to ANSI
N323-1978, "Radiation Protection Instrumentation Test and Calibration." Copies may be obtained from the
American National Standards Institute, 1430 Broadway, New York, NY 10018 or ordered electronically at the
following address: <http://www.ansi.org>. Draft Regulatory Guide FC 413-4, "Guide for the Preparation of
Applications for Licenses for the Use of Radioactive Materials in Calibrating Radiation Survey and
Monitoring Instruments," dated June 1985.
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Appendix M:

Guidance for Demonstrating that
Unmonitored Individuals are Not Likely

to Exceed 10 Percent of the Allowable
Limits
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Guidance for Demonstrating that Unmonitored Individuals are
Not Likely to Exceed 10 Percent of the Allowable Limits

Dosimetry is required for individuals likely to receive, in 1 year from sources external to the body, a
dose in excess of 10% of the applicable regulatory limits in 12 VAC 5-481-640. However, irradiator
operators are required by 12 VAC 5-481-2850 to wear either a film badge or an optically stimulated
luminescence dosimeters (OSL) while operating a panoramic irradiator or while in the area around
the pool of an underwater irradiator. Also, other individuals who enter the radiation room of a
panoramic irradiator must wear a dosimeter, which may be a pocket dosimeter. When groups of
visitors enter the radiation room at least two people must wear dosimeters. In those instances where
pocket chambers are used instead of film badges or OSLs, a check of the response of the dosimeters
to radiation must be made at least annually. Acceptable dosimeters must read within plus or minus
30% of the true radiation dose. To demonstrate that dosimetry is not required for other workers, a
licensee needs to have available, for inspection, an evaluation to demonstrate that its workers are not
likely to exceed 10% of the applicable annual limits.

The most common way that individuals might exceed 10% of the applicable limits is by performing
work near the irradiator shield or areas of cable or equipment penetration of the shield of the
irradiator. However, for most Irradiators even these activities result in the individual receiving
minimal doses. A licensee will need to evaluate the doses which its workers might receive in
performing these tasks to assess whether dosimetry is required. The evaluation may be done by
carefully measuring the dose rates when the source is in the irradiate position using techniques similar
to those as described in Appendix N. An evaluation of the actual time workers spend in the area can
provide the information needed to estimate the annual dose of the workers. The applicable TEDE
(whole body) limit is 50 mSv (5 reins) per year and 10% of that value is 5 mSv (500 millirems) per
year.

Example: A careful measurement of the highest dose rate at the face of the shield of a panoramic
irradiator is found to be 0.015 mSv/hr (1.5 mremihr). An individual is expected to spend no more
than 3 hours per week in the area near the shield. Based on the dose rate, assuming the source is
continuously in the irradiate position while the work is being performed, the annual dose is expected
to be less than 2.34 mSv (234 mrem) (i.e., 3 hr/wk x 1.5 mrem/hr x 52 wk/yr). Based on the above
specific information, no dosimetry is required if the individual performs work in the area less than 6.4
hours per week.
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Appendix N:

Guidance for Demonstrating That
Individual Members of the Public Will

Not Receive Doses Exceeding the
Allowable Limits
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Guidance for Demonstrating That Individual Members of the
Public Will Not Receive Doses Exceeding the Allowable Limits

Licensees must ensure that:

* The radiation dose received by individual members of the public does not exceed 1
millisievert (mSv) [100 millirem (mrem)] in one calendar year resulting from the licensee's
possession and/or use of licensed materials.

Members of the public include persons who live, work, or may be near locations where an irradiator
is used or where the sealed sources for the irradiator are stored and employees whose assigned duties
do not include the use of licensed materials and who work in the vicinity where Irradiators are used or
sources stored.

* The radiation dose in unrestricted areas does not exceed 0.02 mSv (2 mrem) in any one hour.

Typical unrestricted areas may include offices, shops, laboratories, areas outside buildings, property,
and non-radioactive equipment storage areas. The licensee does not control access to these areas for
purposes of controlling exposure to radiation or radioactive materials. However, the licensee may
control access to these areas for other reasons .such as security.

Licensees must show compliance with both portions of the regulation. For areas around irradiator
facilities, a combination of calculations and measurements (e.g., using an environmental TLD) is
often used to prove compliance.

Combined Measurement - Calculation Method

These measurements must be made with calibrated survey meters sufficiently sensitive to measure
background levels of radiation. However, licensees must exercise caution when making these
measurements, and they must use currently calibrated radiation survey instruments. A maximum dose
of 1 mSv (100 mrem) received by an individual over a period of 2080 hours (i.e., a "work year" of 40
hr/wk for 52 wk/yr) is equal to less than 0.5 microsievert (0.05 mrem) per hour.

This rate is well below the minimum sensitivity of most commonly available GM survey instruments.
TLDs used for personnel monitoring (e.g., LiF) may not have sufficient sensitivity for this purpose.
Generally, the minimum reportable dose received is 0.1 mSv (10 mrem). Suppose a TLD monitors
dose received and is changed once a month. If the measurements are at the minimum reportable level,
the annual dose received could have been about 1.2 mSv (120 mrem), a value in excess of the I
mSv/yr (100 mrem/yr) limit. If licensees use TLDs to evaluate compliance with the public dose
limits, they should consult with their TLD supplier and choose more sensitive TLDs, such as those
containing CaF2 that are used for environmental monitoring.
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Instruments used to make measurements for calculations must be sufficiently sensitive. An instrument
equipped with a scintillation-type detector (e.g., NaI(Tl)) or a micro-R meter used in making very low
gamma radiation measurements should be adequate.

Licensees may also choose to use environmental TLDs in unrestricted areas next to the irradiator area
for monitoring. This direct measurement method would provide a definitive measurement of actual
radiation levels in unrestricted areas without any restrictive assumptions. Records of these
measurements can then be evaluated to ensure that rates in unrestricted areas do not exceed the 1
mSv/yr (100 mrem/yr) limit.

The combined measurement-calculation method may be used to estimate the maximum dose to a
member of the public. Since Irradiators are designed so that the maximum dose rate in any public area
is less than 0.02 mSv (2 mrem) in any one hour, the licensee will generally be able to show by
calculation that the maximum dose to an individual will be less than the 1 mSv/yr (100 mrem/yr)
limit. The combined measurement-calculation method takes a tiered approach, going through a two-
part process starting with a worst case situation and moving toward more realistic situations. It makes
the following simplifications: (1) each irradiator is a point source; (2) typical radiation levels
encountered when the source is in the unshielded position; and (3) no credit is taken for any shielding
found between the irradiator shield and the unrestricted areas. The method is only valid for the source
activity at the time of measurement and must be repeated if the source strength or shielding is
changed.

Even though most large Irradiators approximate a planar source, the results obtained from a point
source assumption will be conservative and therefore may be used. Part I of the combined
measurement-calculation method is simple but conservative. It assumes that an affected member of
the public is present 24 hours a day and uses only the inverse square law to determine if the distance
between the irradiator and the affected member of the public is sufficient to show compliance with
the public dose limits. Part 2 considers not only distance, but also the time that the affected member
of the public is actually in the area under consideration. Using this approach, licensees make only
those calculations that are needed to demonstrate compliance. The results of these calculations
typically result in higher radiation levels than would exist at typical facilities, but provide a method
for estimating conservative doses which could be received.

Example

To better understand the combined measurement-calculation method, we will examine Food-Safe,
Inc., an irradiator licensee. Yesterday, the company's president noted that the shield of the new
irradiator area is close to an area used by workers whose assigned duties do not include the use of
licensed materials and he asked Leslie, the Radiation Safety Officer (RSO), to determine if the
company is complying with VDH's regulations.

The area in question is near the wall which constitutes the primary shield of the irradiator. Leslie
measures the distance from the shield to the center of the area in question and, using a calibrated
survey instrument, measures the highest dose rate at one foot from the shield, to be 2 mrem per hour.
Table 7 summarizes the information Leslie has on the irradiator.

Table 7: Information Known About Dose at the Shield of the Irradiator
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Description of Known Information J Co-60 Panoramic Irradiator

Dose rate encountered at 1 foot from the face of the shield, in 2 mren~hr.
nurenih'r.

Distance firom the face of the shield to the nearest occupied 4 ft
work area, in ft.

Example: Part 1

Leslie's first thought is that the distance between the irradiator shield and the area in question may be
sufficient to show compliance with the regulation in 12 VAC 5-481-720. So, taking a worst case
approach, she assumes: 1) the irradiator is constantly in use (i.e., 24 hr/d), and 2) the workers are
constantly in the unrestricted work area (i.e., 24 hr/d). Leslie proceeds to calculate the dose the
workers might receive hourly and yearly from the irradiator as shown in Table 8 below.

Table 8: Calculation Method, Part 1: Hourly and Annual Dose Received from Irradiator

Step No. Description Input Data Results

I Multiply the measured dose rate measured at 1.0 ft friom the 2 x (1)" 2
face of the shield wall in ni'enbuhr by the square of the
distance (ft) at which the measturement was made (e.g., 1
foot firom the face of the shield)

Square of the distance (ft) from the face of the shield to the (4)" 16
nearest. unrestricted area, in ft2

Divide the result of Step 1 by the result of Step 2 to calculate 2/16 0.125
the dose received by an individual in the area near the shield.
HOURLY DOSE RECEIVED FROM IRRADLXTOR, in
nurem in an hour

4 Multiply the result of Step 5 by 40 hr/work week x 52 0.125 X 40 260
weeks/year = LAIXIMUM ANNUAL DOSE RECEIVED X 52
FROM IR RADIATOR. in nmrem in a year

Note: The result in Step 3 demonstrates compliance with the 2 mrem in any one hour limit. Reevaluate if assumptions
change. If the result in Step 4 exceeds 100 mrem/yr, proceed to Part 2 of the calculation method.

At this point, Leslie is pleased to see that the total dose that an individual could receive in any one
hour is only 0.125 mrem in an hour, less than the 2 mrem in any one hour limit but notes that an
individual could receive a dose of 260 mrem in a year, higher than the 100 mrem limit.

115



Example: Part 2

Leslie reviews the assumptions and recognizes that the workers are not in area near the shield all of
the time. A realistic estimate of the number of hours the workers spend in the area is made, keeping
the other assumptions constant (i.e., the irradiator is in constant use (i.e., 24 hr/d). The annual dose
received is then recalculated.

Table 9: Calculation Method, Part 2: Annual Dose Received from an Irradiator

Step I Description Results
No.1 I 

___________

5 A. Average number of hours per day an individual spends in area of 1.5
concern (e.g., a non-radiation worker spends 1.5 luiday in the
area near the shield: the remainder of the day the workers are
away fiom the area assigned to jobs unrelated to radiation.
(painting. grounds keeping, desk jobs, etc.)

B. Average number of days per week in area 5

C. Average number of weeks per year in area (e.g.. fill time 52
workers)

6 Multiply the results of Step 5.A. by the results of Step 5.B. by the 1.5 x 5 x 52 = 390
results of Step 5.C. = AVERAGE NUMBER OF HOURS IN
AREA OF CONCERN PER YEAR

Multiply the results in Step 3 by the results of Step 6 = A-NN-UAL 0.125 x 390 = 49
DOSE RECEIVED FROM IRRADIATOR CONSIDERING
REALISTIC ESTIMAVUTE OF TIME SPENT IN AREA OF
CONCERN. in mreni in a year

Leslie is pleased to note that the calculated annual dose received is significantly lower, and does not
exceed the 100 mrem in a year limit. Since most Irradiators are in use a majority of the time, and
down time is usually unpredictable, generally no additional allowance for irradiator duty cycle is
made. Leslie is glad to see that the results in Step 7 show compliance with the 100 mrem in a year
limit. Had the result in Step 7 been higher than 100 mrem in a year, then Leslie could have done one
or more of the following:

" Consider whether the assumptions used to determine occupancy are accurate, revise the
assumptions as needed, and recalculate using the new assumptions

" Calculate the effect of any shielding located between the irradiator shield and the public area
(such calculation is beyond the scope of this Appendix)

" Take corrective action (e.g., change work patterns to reduce the time spent in the area near the
shield) and perform new calculations to demonstrate compliance
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* Designate the area inside the use area as a restricted area and the workers as occupationally
exposed individuals. This would require controlling access to the area for purposes of
radiation protection and training the workers as required by 12 VAC 5-481-2270

Note that in the example, Leslie evaluated the unrestricted area outside only one wall of the irradiator
area. Licensees also need to make similar evaluations for other unrestricted areas and to keep in mind
the ALARA principal, taking reasonable steps to keep radiation dose received below regulatory
requirements. In addition, licensees need to be alert to changes in situations (e.g., adding sources to
the irradiator, changing the work habits of the workers, or otherwise changing the estimate of the
portion of time spent in the area in question) and to perform additional evaluations, as needed.

RECORDKEEPING: 12 VAC 5-481-1050 requires licensees to maintain records demonstrating
compliance with the dose limits for individual members of the public.
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Appendix 0:

Typical VDH Incident Notifications
Required for Irradiator Licensees
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Table 10: Typical VDH Incident Notifications Required for Irradiator Licensees

Event Telephone Written Regulatory Requirement
Notification Report

Theft or loss of material Immediate 30 days 12 VAC 5-481-1090
Whole body dose greater than Immediate 30 days 12 VAC 5-481-1100
0.25 Sv (25 rems)
Extremity dose greater than 2.5SvE(treminos) gImmediate 30 days 12 VAC 5-481-1100Sv (250 rems)

Whole body dose greater than Immediate 30 days 12 VAC 5-481-1100
0.05 Sv (5 reins) in 24 hours
Extremity dose greater than 0.5
Sv (50 rems) in 24 hours 24 hours 30 days 12 VAC 5-481-1100

Whole body dose greater than None 30 days 12 VAC 5-481-1110
1 mSv (100 rems)
Dose to individual member of
public greater than I mSv (100
mrems) none 30 days 12 VAC 5-481-1110

Defect in equipment that could
create a substantial safety 2 days 30 days 2 C 5 1
hazard 2940, 10 CRF 21

Event that prevents immediate
protection actions necessary to
avoid exposure to radioactive Inmmediate 30 days 12 VAC 5-481-1110
materials that could exceed
regulatory limits

Equipment is disabled or fails
to function as designed when
required to prevent radiation 24 hours 30 days 12 VAC 5-481-1110
exposure in excess of
regulatory limits

Unplanned fire or explosion
that affects the integrity of any
licensed material or device, 24 hours 30 days 12 VAC 5-481-1110
container, or equipment with
licensed material

Source stuck in an unshielded
position 24 hours 30 days 12 VAC 5-481-2940

Any fire or explosion in a
radiation room 24 hours 30 days 12 VAC 5-481-2940

Damage to the source racks 24 hours 30 days 12 VAC 5-481-2940
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Failure of the cable or drive
mechanism used to move the 24 hours 30 days 12 VAC 5-481-2940
source racks

Event Telephone Written Regulatory Requirement
Notification Report __________________

Inoperability of the access 2?4 hours 30 days 12 VAC 5-481-2940
control system __________________

Detection of radiation source 24 hours 30 days 12 VAC 5-481-2940
by the product exit monitor _________________

Detection of radioactive
contamination attributable to 24 hours 30 days 12 VAC 5-481-2940
licensed radioactive material
Structural damage to the pool 2 or 0dy 2VC54124
liner or walls 2 or 0dy 2V C54124

Abnormal water loss or
leakage from the source 24 hours 30 days 12 VAC 5-481-2940
storage pooil_________________

Pool water conductivity
exceeding 100 micro- siemens 24 hours 30 days 12 VAC 5-481-2940
per centimeter____________________________

Note: Telephone notifications shall
(800) 468-8992, except as noted.

be made to VDH at (804) 864-8150 or after hours at (804) 74-2400 or
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Appendix P:

Model Leak Test Program For
Dry-Source-Storage Irradiator Sealed Sources
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Model Leak Test Program For Dry-Source-Storage Irradiator
Sealed Sources

Training

Before allowing an individual to perform leak testing, the RSO will ensure that he or she has
sufficient classroom and on-the-job training to show competency in performing leak tests
independently.

Classroom training may be in the form of lecture, videotape, or self-study and will cover the
following subject areas:

* Principles and practices of radiation protection
" Radioactivity measurements, monitoring techniques, and the use of instruments
" Mathematics and calculations basic to the use and measurement of radioactivity
" Biological effects of radiation.

Appropriate on-the-job-training consists of:

" Observing authorized personnel collecting and analyzing leak test samples
* Collecting and analyzing leak test samples under the supervision and in the physical presence

of an individual authorized to perform leak tests.

Facilities and Equipment

" To ensure achieving the required sensitivity of measurements, leak tests will be analyzed in a
low-background area.

" Individuals conducting leak tests will use a calibrated and operable survey instrument to. check
leak test samples for gross contamination before they are analyzed.

" A NaI(T1) well counter system with a single or multichannel analyzer will be used to count
samples from sealed sources containing gamma-emitters (e.g., Cs- 137, Co-60).

* Frequency for Conducting Leak Tests of Sealed Sources
" Leak tests will be conducted at least every 6 months.

Model Procedure for Performing Leak Testing and Analysis

" For each source to be tested, list identifying information such as serial number, radionuclide,
activity.

" If available, use a survey meter to monitor exposure.
* Prepare a separate wipe sample (e.g., cotton swab or filter paper) for each source. Prepare one

swipe per irradiator, if more than one source is contained in the same enclosure.
* Number each wipe to correlate with identifying information for each source.
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* Wipe the most accessible area where contamination would accumulate if the sealed source
were leaking.

" Select an instrument that is sensitive enough to detect 200 becquerels (0.005 microcurie).
" Using the selected instrument, count and record background count rate.
" Check the instrument's counting efficiency using standard source of the same radionuclide as

the source being tested or one with similar energy characteristics. Accuracy of standards
should be within ±5% of the stated value and traceable to a primary radiation standard such as
those maintained by the National Institutes of Standards and Technology (NIST).

" Calculate efficiency.
For example: r(cpm from std) - (cpm from bkg)] = efficiency in cpm/Bq

activity of std in Bq
where: cpm = counts per minute
std = standard
bkg = background
Bq = Becquerel

" Count each wipe sample; determine net count rate.
" For each sample, calculate and record estimated activity in becquerels (or microcuries).

For example: r(cpm from wipe sample) - (cpm from bkg)] = Bq on wipe sample
efficiency in cpm/Bq

* Sign and date the list of sources, data and calculations. Retain records for 3 years.
" If the wipe test activity is 200 becquerels (0.005 microcurie) or greater, notify the RSO, so

that the source can be withdrawn from use and disposed of properly. Also notify VDH.
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Appendix Q:

Transportation
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Transportation

Major DOT Regulations

The major areas in the DOT regulations that are most relevant for transportation of licensed materials
used in Irradiators are as follows:

" Table of Hazardous Materials and Special Provisions 49 CFR 172.101, and App. A, Table 2:
Hazardous materials table, list of hazardous substances and reportable quantities

* Shipping Papers 49 CFR 172.200-204: general entries, description, additional description
requirements, shipper's certification

* Package Markings 49 CFR 172.300, 49 CFR 172.301, 49 CFR 172.303, 49 CFR 172.304,
49 CFR 172.310, 49 CFR 172.324: General marking requirements for non-bulk packaging,
prohibited marking, marking requirements, radioactive material, hazardous substances in non-
bulk packaging

* Package Labeling 49 CFR 172.400, 49 CFR 172.401, 49 CFR 172.403, 49 CFR 172.406, 49
CFR 172.407, 49 CFR 172.436, 49 CFR 172.438, 49 CFR 172.440: General labeling
requirements, prohibited labeling, radioactive materials, placement of labels, specifications for
radioactive labels

" Placarding of Vehicles 49 CFR 172.500, 49 CFR 172.502, 49 CFR 172.504, 49 CFR
172.506, 49 CFR 172.516, 49 CFR 172.519, 49 CFR 172.556: Applicability, prohibited and
permissive placarding, general placarding requirements, providing and affixing placards:
highway, visibility and display of placards, RADIOACTIVE placard

" Emergency Response Information, Subpart G, 49 CFR 172.600, 49 CFR 172.602, 49 CFR
172.604: Applicability and general requirements, emergency response information,
emergency response telephone number

" Training, Subpart H, 49 CFR 172.702, 49 CFR 172.704: Applicability and responsibility for
training and testing, training requirements

" Radiation Protection Program for Shippers and Carriers, Subpart I, 49 CFR 172.800, etc.
" Shippers - General Requirements for Shipments and Packaging, Subpart I, 49 CFR 173.403,

49 CFR 173.410, 49 CFR 173.411, 49 CFR 173.412, 49 CFR 173.413, 49 CFR 173.415, 49
CFR 173.416, 49 CFR 173.415, 49 CFR 173.433, 49 CFR 173.435, 49 CFR 173.441, 49
CFR 173.471, 49 CFR 173.475, 49 CFR 173.476: Definitions, general design requirements,
industrial packages, additional design requirements for Type A packages, requirements for
Type B packages, authorized Type A packages, authorized Type B packages (including
package certification requirements), requirement for determining A l and A2..., table of A l
and A2 values for radionuclides, radiation level limit, requirements for VDH approved
packages (Type B), quality control requirements prior to each shipment..., approval of special
form radioactive materials

" Carriage by Public Highway 49 CFR 177.816, 49 CFR 177.817, 49 CFR 177.834(a), 49
CFR 177.842: Driver training, shipping paper, general requirements (secured against
movement), Class 7 (radioactive) material.

125



Minimum Required Packaging For Class 7 (Radioactive) Materials
This table must not be used as a substitute for the DOT and NRC regulations on the transportation of radioactive materials

Quantity: < 70 Bqlg Limited Quantity AliA2 value 1 rem/hr at 3 mn.
un-shielded

( 0.002 jICi'g) (§173.421:i (§173.435) (§173.427)

Non-LSAISCO: Excepted Type A . . . Type. .. .. .....

Domestic or International LSAISCO:
* LSA-I solid. (liquid)1  1P-, TypeB 3
* SCO-I

. LSA-I Liquid
* LSA-I1 Solid, (liquid or gas)' Excepted P-Tp

(LSA-1I -•' Type B "

SCO-II

- LSA-II Liquid or Gas IP-1'1 Type B 3

* LSA-111 IP-II_._. ... _Type _ _ _ _

Domestic (only) LSAISCO: Type B 3

LSA-I. II. II1: SCO-I, 11 Excepted Strong-tight DOT Spec. 3A7A Type A NRC Type A LSA ,

1. For entries inparentheses, exclusive use is rquired forshipment in an IP (e.g., shipment of LSA-I liquid in an IP-I packaging,,ould require
exclusive-use consignment)

2. Exclus"e use required for strong-light container shipments made pursuant to§173.427(b)(2)
3. Subject to conditions in Certificate. if NRC package
4. Exclusi"e use required, see §173.427(b)(41. Use of these packages expires on 4,11W (10 CFR 71.52)

Package and Vehicle Radiation Level Limits (49 CFR 17 3 .4 4 1)A

This table must not be used as a substitute for the DOT and NRC regulations on the transportation of radioactive materials

Transport Vehicle Use: Non-Exclusive Exclusive

Transport Vehicle Type: Open or Closed Open (flat-bed) Open w.,Enclcsure s Closed

Package (or freight container) Limits:

External Surface 2 rSv,,hr 2 mSv/hr 10 mS',hr 10 mSv!hr
(200 mrermhr) (200 nrerm/hr) (1000 rnrem/ihr) (1000 mrem.[hr)

Transport Index (TIT': 1 10 no limit

Roadway or Railway Vehicle (or freight container) Limits:

Any point on the outer NWA NIA 2 rnSv/hr
surface (200 mremi;hr)

Ve rical planes projected fromn NA 2 rnSvwhr 2 rnSvthr NIA
outer edges (200 mrem/hr) (200 m remnhr)

Top of ... load: enclosure: 2 mSv!hr vehicle: 2 mSvhr
(200 mrenmfhr) (200 unrernfhr) (200 mrernihr)

2 mneterLs from. .. vertical planes: vertical planes: outer lateral surfaces:
0.1 rnSv.lir 0.1 mSv.,hr 0.1 mSv,,hr

(10 mnrernihr) (10 mrem/hr) (10 mrem!hr)

Underside 2 mSv,,hr (200 mrenl/hr)

Occupied position NA o 0.02 mSv,,hr (2 mrem!hr) E

Sum of packaqe Ti's 50 no limit F

A. The limits in this tale do not applyto excepted packages - see 49 CFR 173.421-426.
B. Securely attached (to vehicle), access-limiting enclosure: package personnel barriers are considered as enclosures.
C. For nonfissile radioactive materials packages, the dimensionless number equivlent to maximum radiation level at 1 m (1.S feet) from the

exterior package surface, in millirem/hour.
D. No dose limit is specified, but separation distances apply to Radioactive Yelbw-II or Radioactive Yellow-Ill labeled packages.
E. This does not apply to private carrierwearing dosimetry if underradiation protection program satisfying 10 CFR 20 or 49 CFR 172 Subpart I.
F. Some fissile shipments may have combined conveyance TI limit of 10)0- see 10CFR 71.59and 49CFR 173.457.
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Hazard Communications for Class 7 (Radioactive) Materials.

DOT Shipping Papers (49 CFR 172.200-205)

.. NOTE>- IAEA, ICAO, and IMO may require additional hazard communication information for international shipments
This .tH mustI nrit N'• iid n• ., c•uhe~tiitu fnr th.• rflT tnnd NRC rmen htionn anr th• tnn~n~nrfrtinn nf rndin~euti,/A m~htri~Il

Entries Always Required Additional Entries Sometimes Required Optional Entries
Unless Excepted

* The basic description. In sequence: Materials-Based Requirements * The type of packaging (e.g.,
Type A, Type B. P-1 ......

Proper Shipping Name. 9 If hazardous substance. *RQ' as part of the basic
Hazard Class (7). description e The technicalichemical
U.N. Identification Number name may be in included

" The LSA or SCO group (e.g.. LSA-ll) (if listed in §1 72.203(k), in
* 24 hour emergency response . parentheses beheen the

telephone number " "Highway Route Controlled Quantity' as part of the proper shipping name and
basic description , if HRCO hazard class: otherwise

Name of shipper Fiinserted in parenthesis after
Na"e r Fissile material information (e.g.. Fissile Exempt. the basic description)

* Proper page numbering controlled shipmentstaternent [see §172.203fd)(7)])
(Page 1 of 4.1 Other information is

" If the material is considered hazardous waste and permitted (e.g.. functional
" Except for empty and bulk packages, thevword waste does not appear in the shipping description of the product).

the total quantity (mass. or volume name, then "waste' must precede the shipping name provided it does not confuse

for liquid), in appropriate units (lbs. ie.g., Waste Radioactive Material, nos. UN2982) or detract from the proper

mL ....) shipping name or other
* "Radioactive Material' if not in proper shipping name required information

* If not special form, chemical and
physical form Packag*-Basod Requirements For fissile radionuclides.

except Pu-238. Pu-239, and
* The name of each radionuclkle e Package identification for DOT Type B or NRC Pu-241. the weight in grams"95 percent nie) and total package certified packages or kilograms may be used in

a95pctvty. Te) acdtivity l must ae inSpkice of activity units. For
activity. The activiormust bt in SI * IAEA CoC ID number for expert shipments or Pu-233, Pu-239. andunits (e.g.. Bq. T Bq), or both SI units
and customary units (e.g.. Ci, mCi). shipments using foreign-made packaging (see Pu-241, the weight in grams
However, for domestic shipments, .§173.473) or kilograms may optionally

be entered in adddiion tothe activity may Lbe expressed in Administrative-Based Reqirements activity units [see
terms of customary units only. until § 172.203atydn4)[
4 ,1,97. o "Exclusive Use-S hipm ente

*Emergency' response
* For each labeled package: * Instructions for maintenance of exclusive use- hazards and guidance

- The category of label used: shipment controls for LS.ASCO strong-tight or NRC information (§§172.60EOO-4)
- The transport index of each certifietl LSA (§ 173.427) may be entered on the

package with a Yellow-I I or shipping papers. or may be
Yellcow-IlI label * If a DOT exemption is being used. 'DOT-E' followed carried with the shipping

- Shippers certification (not by the exemption number papers [§172.602(b)]
required of private carriers)

Some Special Considerations/Exceptions for Shipping Paper Requirements

* Shipments of Radioactive Material, excepted packages. under UN2910 (e.g.. Limited Quantity. Empty packages, and Radioactive
Instrument and Article), are- excepted from shipping papers. For limited quantities (§173.421). this is only true if the limited
quantity is not a hazardous substance (RQ) or hazardous Waste (40 CFR 262).

" Shipping papers must be in the pocket on the left door. or readily visible to a person entering the driver's compartment and within
arm's reach of the driver.

" For shipments of multiple cargo types, any HAZMAT entries must appear as the first entrie-s on the shipping papers, be designated
by an 'W' (or aRQO) in the hazardous material column, or be highlighted in a contrasting color.
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Hazard Communications for Class 7 (Radioactive) Materials

Marking Packages (49 CFR 172.300-338)

NOTE: IAEA, ICAO, and IMO may require additional hazard communicatbn information for international shipments
This table must not be used as a substitute for the DOT and NRC regulations on the transportalion of radioactive materials

Markings Always Required Additional Markings Sometimes Required Optional Markings
Unless Excepted

Non-Bulk Packages Materials-Based Requirements e "IP-1." 1P-2, or 'IP-
3" on industrial

* Proper shipping name * If in excess of 110 lbs (50 kg). Gross Weight packaging is
S recommended

* U.N. identification number * If non-bulk ((quid package. underlined double ,|, I
arrcows indicating upright orientation tvo opposite I I * Both the name and

e Name and address of consignor or sides:' [ISO Std 780-1985 marking] address of consignor
consignee. uniess: o and consignee are

1. highway only and no motor * If a Hazardous substance in non-bulk package, the recommended
carrier transfers: or letters "RO" in association with the proper shipping name

part of carload or truckload lot or e Other markings
freight container load. and entire Package-Based Requirements (e.g.. adertising)
contents of railcar. truck, or freight are penrmitted, but
container are shipped from one * The package type if Type A or Type B (!6" or greater letters) must be sufficiently
consignor to one consignee [see away from required
§172."31(d)] a The specification-required markings [e.g.. for Spec. 7A packages: markings and

'DOT 7A Type A` and "Radioactive Material' (see §178.350-353)] labeling

Bulk Packages (i.e., net capacity * For approved packages. the certificate ID number
greater than 119 gallons as a (e.g.. USA-1 6&,'B(U), USAt9150/B(U)-85 ... )
receptade for liquid, or 119 gallons
and 882 pounds as a receptacle for a If Type B. the trefoil (radiation) symbol per Part 172 App. B [size:
solid, or water capacity greater than outer radius - 20 mm (0.8 in)]
1000 Ibs, with no consideration of
intermediate forns of containment) * For NRC certified packages, the model number, gross weight.

and package ID number (10 CFR 71.85)* U.N. identification number, on

orange, rectangular panel (see Administrative-Based Requirements
§172.332) - some exceptions exist

" If a DOT exemption is being used. "DOT-E" followed by the
exemption number

* If an export shipment. "USA* in conjunction 'Mth the specification
markings or certificate markings

Some Special ConsiderationslExceptions for Marking Requirements
" Marking is required to be: (1) durable, (2) printed on a package. label, tag, or sign. (3) unobscured by labels or attachments. (4)

isolated from other marks, and (5: be representative of the hazmat contents of the package.

" Limited Quantity (§173.421) packages and Articles Containing Natural Uranium and Thorium (§173.426) must bear the marking
'radioactive" on the outside of the inner package or the outer package itself, and are excepted from other marking. The excepted
packages shipped under UN 2910 must also have the accompanying statement that is required by §173.422.

* Empty (§173.428) and Radioactive Instrument and Article (§173.424) packages are excepted from marking.

* Shipment of LSA or SCO required by §173.427 to be consigned as exclusive use are excepted from marking except that the exterior of
each nonbulk package must be marked "Radlioactive-LSA" or 'Radioactive-SCO." as appropriate. Examples of this category are
domestic, strong-tight containers with less than an A. quantity. and domestic NRC certified LSA'SCO packages using 10 CFR 71.52.

a For bulk packages, marking may be required on more than one side of the package (see 49 C FR 1 72.302(a)).

Some Special Considerations/Exceptions for Labeling Requirements

* For ma terials meetingI the Jefinition of atiother hazard class, labels for each seconlary hazard class need to be affixed to
the package. The subsidiary label may not be required on oppzsite sides, and must not display the hazard class number.

* Radioactive Material. excepted packages. under UN291 0 (e.g.. Limited Quantity. Empty packages, and Radioactive
Instrument and Article). are excepted from labeling. However. if the excepted qitantity meets the definition for another
hazard class, it is re-classed for that hazard. Hazard cohinhlr1l1icai'-1ti0,1 recLuiremrents for the other class are required.

* Labeling exceptions exist for shipment of LSA or SCO required bye § 173.427 to be consigned as exclusive use.
* The 'Carao Aircraft Onlyf label is typically required for radioactive materials packages shipped by air [§ 172.402(c)].
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Hazard Communications for Class 7 (Radioactive) Materials

Placarding Vehicles (49 CFR 172.500-560)

NOTE: IAEA, ICAO, and IMO may require additional hazard communicadion information for intemational shipments
This table must not be used as a substitute for the DOT and NRC regulations on the transportation of radioactive materials.

Visibility and Display of Radioactive Placard
" Placards are required to be displayed:

- On four sides of the vehicle;

- Visible from the direction they face. (for the front side of trucks, tractor-front, trailer, or both are authorized:';

- Clear of appurtenances and devices (e.g.. ladders, pipes, tarpaulins):

- At least 3 inches from any markings (such as advertisements) which ma y' reduce placard's effectiveness;

- Upright and on-point such that the words read horizontally;

- In contrast with the background, or have a lined-borderwhich contrasts with the background:

- Such that dirt or water from the transport vehicle's wheels Will not strike them;

- Secu rely attached or affixed to the vehide. or in a holder.

" Placard must be_ maintained by carrier to keep color, legibility, and visibility.

Conditions Requiring Placarding

* Placards are required for any vehicle containing a package with a RADIOACTIVE Yellow-Ill label.
" Placards are r;quired for shipment of LSA or SCO required by §173.427 to be consigned as exclusive use. Examples of this

category are domestic, strong-tight containers with less than an A. quantity, and domestic NRC certified LSA./'SCO packages
using 10 CFR 71.52. Also, for bulk packages of these materials, the orange panel marking with the UN Identification number is
not required.

* Placards are required for any vehide containing a package with a Highway Route Controlled Quantity (HRCQ). In this case. the
placard must be placed in a square background as shown below (see §173.507(aYi

Radioactive Placard

Size Spe- cs:1

Sides: > 273 mmn( 10 .'- in.) "' . ""

Solid fine inner ADIOAC"IV ADI.AC.II
bordw: HA:!0AE.IA[

About 12.7 mrn
(0.5 in.) from

edges .._,.: ,> .,,

Lettering: > 41
mm (1.6 in.)

49 CFR 172.556 IAEA SS 6 (1985) paras. 443-444 See 49 CFR 172.527 AND 556
Square for----------------------------------- -----------

HRCO: 387mm RADIOACTIVE PLACARD RADIOACTIVE PLACARD RADIOACTIVE PLACARD FOR

(15.25 in.) (Domestic) (International) HIGHWAY ROUTE CONTROLLED

outside length by QUANTITY
25.4 mm (1 in.) &Bs eo rye/tow solid area: (either domestic or international

thir-k 29+ 5mrn(1.1 + 0.2in.) above placard could be in middle)

Some Special Consideration slExceptions for Placarding Requirements

* Domestically. substitution of the UN ID number for the word 'RADIOACTIVE" on the placard is prohibited for Class 7 materials.
Howgver, some import shipments may have this substitution in accordance with international regulations.

* Bulk packages require the orange, rectangular panel marking containing the UN ID number, which must be placed adjacent to
the placard (see §172.332) [NOTE: except for LSA/ SCO exclusive use under §173.427, as above].

* If placarding for more than one hazard class, subsidiary placards must not displaythe hazard class number. Uranium
HeXaflouride (UF6) shipments -- 454 kg (1001 Ibs) require both RADIOACTIVE and CORROSIVE (Class 8) placarding.

" For shipments of radiography cameras in convenience overpacks. if the overpack does not require a RADIOACTIVE - YELLOW
III label, vehicle placarding is not required (regardless of the label which must be placed on the camera).
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Package and Vehicle Contamination Limits (49 CFR ,173.443)
This table must not be used as a substitute for the DOT and NRC regulations crn the transportation of radioactive materials

NOTE: All values for contamination in DOT rules are to be averaged over each 300 cm 2

Sufficient measurements must be taken in the al)propriate locations to yield representative assessments

6y means the sum of beta emitters. galmma emitters. and lIow-toxicity alpha emlitters
means the sum of all other alpha emitters (i.e.. other than low-toxicity allpha emitters:'

General Requirement: Non-fixed (removable) contamination must be kept
The Basic Contaninatiof Limits as low as reasonably achievable (ALARA)

for Al Packages: 6y: 0.4 Bcl..'cm 2 = 40 Bq.'100 brn2 = lx10-i pCi.cm2 = 2200 dpl'00 cm2

49CFR 173.443() Table I__

a: 0.04 Bq.,'cmn2 = 4 Bq/."100 cm2 = lx10 pCi/"cn92 = 220 dprn;100 cn1

The followin2 exceptions and dev'ations frcvm the above basic limits exist:

Deviation from Regulation Applicable Location and Conditions Which must Be Met:
Basic Limits 49 CFR §§

10 times the basic 173.443(b), On any external surface of a packaae in an exclIusive use shipment, during transport
limits and including end of transport. Conditions include:

173.44 2(c) • Contamlinatiorn levels at beginning of translport muLst be belorw the basic limits.
A Vehicle must not be returned to service Until radiation level Is shown to be -

0.005 mSv.hr (0.5 nmrem.'hr) at any accessible surface. and there is no significant
177.843.-h.3remoable (non-fixed) contamination.( ligh,,a y

10 tirmes the basic 173.443,(d) On any external surface of a package, at the beginning or end of transport. if a closed
limits transpo)rt vehicle is used. solely for translporting radioactive materials packages.

Also see Conditions in clude:
177.843 • A surPey of thle interior surfaces of the emnpty vehicle must show that the
(hlighway:) radiation level at anlly point does not exceed 0.1 mSv!hr (10 mnrem.t'hr) at the

surface. or 0.02 ilS.,'hr (2 mrem./hr) at 1 mneter (3.3 ft).

Exterior of vehicle must be conslicuoLlsly stenciled. , For Radioactive Materials
Use Only' in letters at least 76 mm (3 inches) high. on both sides.

Vehicle must be kept closed except w,,hlen loading and Linloadhig.

100 timnes the 173.428 Internal contamination limit for exceptýd package-empty packaging. Class 7
basic limits 'Radioactive) Material. shipped in accordance with 49 CFR 173.428. Conditions

include:

(1) The basic contamination limnits (above) apply to external surfaces of package.
(2: Radiation level must be <_ 0.005 msv,:hr (0.5 nmrem.lhr) at any external sLIrface.
(3,) Notice in § 173.422(a)(4) must accompany shipment.
(4:' Package is in uninmpaired condition & securely close-d to p.revent leakage.
(5)Labels are removed, obliterated, or covered, and the "emnpty" label f§172.450: is
affixed to the package.

In addition, after any incident involv.ing sl:illage. breakage, or suspected contamination, the molal-specific DOT
regulations (§177.861(a). highway: §174.750(a), railway; and §175.700(b). air) specify that vehicles, buildings. areas. or
equipmlent have "no significant removable surface contamination" before being returned to serice or routinely occupied.
The carrier must also notify offeror at the earliest practicable moment after incident.
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Appendix R:

Exemptions for Teletherapy Units
Converted to Non-Human Use
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Exemptions for Teletherapy Units Converted to Non-Human Use

The following are technical justifications and commitments which are acceptable to exempt licensees
from specific sections of 12 VAC 5-481 'Virginia Radiation Protection Regulations', Part XII,
'Licensing and Radiation Safety Requirements for Irradiators'. Acceptable license conditions are
also shown below.

1. 12 VAC 5-481-2730 - "The personnel entrance door or barrier must have a lock that is operated
by the same key used to move the sources."

For converted teletherapy units, the use of a single key or even several keys on a key-ring may be
impractical. The key-switch on many control panels is a 3-position switch which controls electrical
power to the teletherapy unit. The key can only be inserted/removed in the "off' position, and in this
position the main power and control circuits are without electrical power. Power is required to move
collimators, activate field lights, align system, etc. Requiring a single key would not allow the
licensee to operate these powered systems. Therefore, a licensee may be exempted from this
requirement, provided that the licensee commits to have the operator present for the entire period of
time that the key is in the control panel.

The following license condition should be used:

"Notwithstanding the requirements of 12 VAC 5-481-2730, the licensee may use separate keys
to operate the lock on the personnel entrance door or barrier and to move the sources in accordance
with procedures described in the letter/application dated ."

2. 12 VAC 5-481-2730 - "...each entrance to a radiation room at a panoramic irradiator must have
an independent backutp access control to detect personnel entry while sources are exposed."

The licensee may be granted an exemption from this requirement provided that the licensee has an
electrical interlock system meeting all of the conditions specified in 12 VAC 5-481-2040 on each
entrance to the radiation room. Alterations of the electrical interlocks of the teletherapy unit to meet
the requirements of 12 VAC 5-481-2730 may cause the interlock system to function incorrectly. A
working electrical interlock system on each entrance suffices to prevent personnel entry while the
source is exposed. The licensee should commit in its application to each of the conditions of 12 VAC
5-481-2040. In addition, the licensee should commit to having an operator present during the entire
irradiation who can visually observe the entrance, and to having a radiation monitor that can be read
before entering the radiation area.

The following license condition should be used:

"Notwithstanding the requirements of 12 VAC 5-481-2730, the licensee is exempt from having an
independent backup access control to detect personnel entry while sources are exposed based on the
commitments described in the letter/application dated."
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3. 12 VAC 5-481-2730 - "... The monitor must be integrated with personnel access door locks to
prevent room access when radiation levels are high."

Alteration of the interlock system to meet this requirement would prevent entry to the treatment room
to remove a patient in the event of a stuck source. The region may grant the licensee an exemption
from this requirement provided that the licensee has an electrical interlock system which will retract
the source, upon opening access doors to the radiation room and commits to its use. In addition, the
licensee must commit to having an operator present and having a radiation monitor in the room as
described above.

The following license condition should be used:

"Notwithstanding the requirements of 12 VAC 5-481-2730, the licensee is exempt from having the
monitor integrated with personnel access door locks to prevent room access when radiation levels are
high based on the commitments described in the letter/application dated."

4. 12 VAC 5-481-2730 - "...visible and audible alarms to alert people in the radiation room that the
sources will be moved from their shielded position."

An acceptable justification is that an audible alarm within the treatment room may cause undue
distress to the patients (human or animal). If the licensee commits to having a visual alarm provided
on the outside of the treatment room, and to having the operator visually check the room before
starting treatments, VDH may grant the licensee an exemption.

The following license condition should be used:

"Notwithstanding the requirements of 12 VAC 5-481-2730, the licensee is exempt from having an
audible alarm within the treatment area, based on the commitments described in the letter/application
dated."

5. 12 VAC 5-481-2730 - "Each radiation room at a panoramic irradiator must contain a control that
prevents the sources from moving from the shielded position unless the control has been activated
and the door... has been closed within a preset time..."

Exemptions may be granted to licensees having teletherapy units that are being used for irradiation of
materials only (no patients), provided that the licensee commits to the operator visually verifying that
the room is not occupied before closing the door, and that the converted teletherapy unit (irradiator)
activates a visual and audible alarm in the teletherapy room for at least 15 seconds before moving the
source from the shielded position. This visual/audible alarm must be interlocked with the teletherapy
unit such that the source will not move to the exposed position until the visual/audible alarm has been
activated and is finished alarming. The use of a visual/audible alarm in a patient treatment room may
cause anxiety for patients. Therefore, licensees having teletherapy units that are being used for both
patient treatment (human or animal) and object or material irradiation may be authorized an
exemption from 12 VAC 5-481-2730 without the need to have a visual/audible alarm, if the licensee
commits to having an operator visually verify that the room is not occupied before closing the door
and if the licensee has a means of visually observing the area as required in 12 VAC 5-481-2040. If
the unit is not used for patients, then the audible/visible alarm described above is required.
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The following license condition should be used:

"Notwithstanding the requirements of 12 VAC 5-481-2730, the licensee is exempt from having a
control that prevents the sources from moving from the shielded position unless the control has been
activated and the door or barrier to the radiation room has been closed within a preset time based on
the commitments described in the letter/application dated."

6. 12 VAC 5-481-2750 - "...The sources must automatically become shielded if afire is detected."

12 VAC 5-481-2750 - "...be equipped with afire extinguishing systems capable of extinguishing
afire without entry ofpersonnel. The system must have a shutoff valve to controlflooding into
unrestricted areas."

The Statements of Consideration state that the purpose of the fire extinguishing system is to prevent a
fire from damaging the access control system or preventing the sources from being shielded. Most
converted teletherapy units are designed to retract the source when the electrical power fails, as may
occur during a fire. The licensee may be granted an exemption from these requirements provided that
the licenseecommits to the following:

" Having smoke detectors, fire extinguishers and a fire alarm at the site to detect and fight small
fires

" Alerting authorities of the fire
" Having a means of measuring the radiation levels in the radiation room during an electrical

failure
" Instructing the operators to retract the source before exiting for a fire involving major portions

of the facility, provided this action does not jeopardize the operator's safety.

The following license condition should be used:

"Notwithstanding the requirements of 12 VAC 5-481-2750, the licensee is exempt from (as requested
by the licensee) based on the commitments described in letter/application dated."

7. 12 VAC 5-481-2770 - "The key must be attached to a portable radiation survey meter by a chain
or cable... The door to the radiation room must require the same key."

Converted teletherapy units require that the source activation key be inserted in the console to provide
power to the unit to activate field lights and align the head. Therefore, the region may grant the
licensee an exemption from this requirement provided that the licensee commits to having
administrative controls in place to ensure that personnel entering the radiation room use a portable
survey meter to verify that the source has retracted. The licensee must also commit to attach the
survey meter to the exposure room door key.

The following license condition should be used:
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"Notwithstanding the requirements of 12 VAC 5-481-2770, the licensee is exempt from the
requirement to have console key attached to a portable survey meter by a chain or cable and that the
door to the radiation room require the same key, based on the commitments described in the
letter/application dated. The radiation room door key shall be attached to the portable survey meter."

8. 12 VAC 5-481-2770 - "... The console of a panoramic irradiator must have a source position
indicator that indicates when the sources are in ... transit."

In converted teletherapy units the source is moved nearly instantaneously from the shielded to the
exposed position. Most teletherapy units are designed with two indicator lights - green indicates the
source is in the fully shielded position, red indicates the source is exposed. During transit, both lights
are "on" indicating that the source is in transit. To require that the licensee install an electronic system
to indicate "in transit" for the period of time the source is in transit, less than a second, does not
provide any additional protection. Therefore, VDH may grant this exemption provided the licensee
submits a description of its device indicators.

The following license condition should be used:

"Notwithstanding the requirements of 12 VAC 5-481-2770, the licensee is exempt from the
requirement to have a separate position indicator to indicate when the source is in transit, in
accordance with letter/application dated."

9. 12 VAC 5-481-2910 - "...the irradiator operator.. .must activate a control in the radiation room
that permits the sources to be moved from the shielded position only if the door to the radiation room
is locked within a preset time after setting the control."

Because. of the risk of malfunction associated with alterations to the existing electrical interlocks of
the teletherapy unit, and considering the licensee's commitment to administratively control access to
the room to meet the intent of this regulation, VDH may grant this exemption, if the licensee
demonstrates that a retrofit to install such a control would not be possible with the teletherapy unit
and a licensee commits to the following:

0 The operator will close the doors immediately upon completion of the visual inspection
required by 12 VAC 5-481-2910.

• The operator will verify that each door has locked automatically before stepping to the control
panel.

The following license condition should be used:

"Notwithstanding the requirements of 12 VAC 5-481-2910, the licensee is exempt from the
requirement to have a control in the radiation room which must be activated prior to irradiation which
would not allow the source to be moved from the shielded position unless the door to the radiation
room is locked within a preset time, based on the commitments described in the letter/application
dated."
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Reserved
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Appendix T:

Addendum: Response to Comments on
Draft NUREG - 1556, Vol. 6,

Dated March 1998
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Addendum: Responses to Comments on Draft NUREG - 1556,
Vol. 6, Dated March 1998

Table 11: Mark Smith, Corporate Manager of Technical Services, Sterigenics International,
Dated May 18, 1998

Section I geI Paragraph ] Comment

8.6 8-9 3rd friom end
of page

The prohibition against cryogenic materials is not in
current retulations and is not well defined at this point.

Referring to Appendix F gives more infornation. but is
still extremely limited. Considering that the NRC and

Agreement States will use this guidance in reviewing
license applications, more guidance is necessary. For
example, define the temperature of concern or specific

conditions under which the effect is noted. Some
irradiator applications, such as tissue irradiation. use dry
ice to maintain low temperatures and maintain integrity of
the product. Broad use of the term "cryogenic" could

result in prohibitions against this application, even though
it would appear not to be included in the temperat.ures of
concern (based on condensation of air).

Imposing prohibitions that are not in the regulations
througl license application review is not a good method
to ensure consistency in applying the interpretation. A

better approach would be to propose adding the cryogenic
prohibition in the regulations, presenting the appropriate
data and making a final decision on the risks associated

with the practice. including considerihg the probability
and mechanisms of occurrence.
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Section I Pageli Paragr-aph I Colnment
Scon I P-g I -- -gap I Cinn

NRC Staff Response: As recognized in the comment, irradiated cryogenic material may or
may not become explosive dependent upon numerous factors some of which are not clearly

iunderstood. The guidance ij Section 8.6 and Appendix F does not prohibit use of cryogenic
materials in irradiators. In the text the guidance states that civogenic materials are an example

of nmaterials not listed in the SSD registration certificate. The prohibition of irradiation of
explosive material is contained in 10 CFR 36.69 and provides for NRC review on a case by
case basis. The guidance provided is intended to alert licensee's to the fact that under certain

conditions. irradiated cryogenic materials can explode. As stated in the guidance in Appendix
F, the exact details of the phenomenon is uncertain. It is believed that. oxygen in the air is
converted by the radiation to ozone. Under certain circiunstances (often during a subsequent

warm-up). the ozone decomposes or reacts with other agents explosively. Since the details of
the conditions required for this phenomenon are uncertain but may lead to serious
consequences, the licensee should carefully analyze any proposed irradiation of cryogenic

material, design adequate safeguards and/or procedures. and submit its analysis for review by
"the NRC.

The staff has for clarification, made minor revisions to the original text in Item 6: Purpose(s)
for Which Licensed Material will be Used.

8.8.03 8-18 2nd (titled: The requirement is given for training all personnel who

"Discussion") work in or fiequent restricted areas. This does not agee
with the current. version of 10 CFR 19.12 (e.g., limited to

those likely to receive annual occupational dose of

100 nh'ema).

NRC Staff Response: The first sentence in the first paragaph under "Discussion" in Item
8.8.03 has been revised and now states: " ...According to 10 CFR 19.12. all individuals who in
the course of employment are likely to receive in a year an occupational dose in excess of

100 nmrem (1lrSv) must receive appropriate instruction in radiation safety..."
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Section Page Paragraph Comment

8.9.01 8-19 1st under Considering the shielding requirements and the low
"Discussionf probability of any offsite consequences from irradiator

operations, the general layout of properties adjacent to
building should be of no particular interest. It should be
sufficient for the licensee to vetify that the facility is
located in accordance with the local zoning restrictions
(i.e.. "...in an area zoned industrial."). [This requirement
is repeated on page 8-20.]

NRC Staff Response: The last sentence in the first paragraph under "Discussion" and the third
bullet under "Response firom Applicant" in Item 8.9.01 have been removed. As a reminder, it
should be noted that as defined in 10 CFR 36.1(a) and Item 8.3, an NRC license does not
relieve the licensee from complying with other applicable Federal. State and local regulations
governing the siting, zoning, land use. and building code requirements for industrial facilities.

8.9.01 8-19 last on page Using the phrase "...any construction activities not yet
completed..." is inaccurate for new facility licenses, since
10 CFR 36.15 states that the application has to be
submitted prior to starting irradiator construction. The
guidance should be to provide "...a schedule for
construction of the irradiator." (It is stated correctly on
page 8-20.)

NRC Staff Response: The first sentence in the second paragraph under "Discussion" in Item
8.9.01 has been revised and now states: "...An applicant should provide a schedule for
construction activities associated with the irradiator..,"
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8.9.02 8-21 last onl page The tenn "direct radiation beam" is used. For a

panoramic irradiator, which is what most of those covered
by this guidance are, the concept needs to be explained.

For example, does this mean that portion of the room that
has no materials interposed between the sources and the
area under consideration? The concept of a "beam" does

not apply to panoramic irradiators in the traditional
interpretation of the tenr. An operational definition as to
how that concept is to be applied would be useful in this

guidance.

Section IPageI Paragraph Comment

NRC Staff Response: The NRC staff agrees with this comment: however. 10 CFR 36.23(c)
specifically states the sentence using the term "direct radiation beam." In order to clarify this.
the last sentence in the fifth paragraph under "Panoramic Irradiators" in Item 8.9.02 has been

revised and now states: ".. .The monitor may be located in the entrance (normally referred to as
the maze) but not in the direct radiation beam (e.g., an area of the maze that may expose the
instrument directly to the irradiator sources when in the unshielded position..."

8.9.02 8-22 last This paragraph is unclear. I was unable to determine
exactly what requirement was being considered and what
the stated rationale was for it. This radiation monitor
appears to be the one required under 10 CFR 36.23(b), but

that was addressed on the previous page. If that was what
was intended, then this paragraph should be deleted, as
the pertinent requirements are covered earlier. If that is
not what was intended, this paragraph would then appear

to be imposing a requirement, for an additional radiation
monitor not called for in either the pertinent ANSI

documents or the NRC regulations.

NRC Staff Response: The ninth paragraph under "Panoramic Irradiators" in Item 8.9.02 has
been deleted.
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Section J Page J Paragraph Comment

8.9.03 8-24 1st under The guidance should clari1' what effects are expected
"Discussion" from heating in shield walls (i.e., how can an individual

reviewhig a license application determine if the NRC
concerns have been adequately addressed ?). The only

reasonable concern from the NRC perspective should be
for compromising radiation shielding or structural
stability.in the walls. Since these facilities with more than
5 MCi are typically constructed with 6 feet (or more) of

concrete, it is hard to imagine any scenario in which
heating from the sources would compromise either the
shielding or structure. However. since the requirement is

in the regulations, it must be addressed in the -uidance.
As a miniimum, the nuidance should give direction to the

license reviewer and applicant as to what evaluation
should be done and provide references to which either can
go to find additional information... such as maxunum
temperature tolerances for concrete and an explanation of
the likely effects from exceeding those temperatures.

NRC Staff Response: The ciiteria for this requirement was based on industry standards and
consensus at the time the final rile was amended to the regulations. Thermal effects are a
concern because of its effects on shielding (e.g.. deterioration of concrete walls when exposed
to high temperatures). As a result. licensees should conduct this evaluation to determine what
impact thermal effects would have on the type of shielding used at their facility. Licensees
should submit what additional engineering controls or desigls that need to be implemented to
prevent thermal effects that may damage shielding, hi order to clarib, this matter, the fourth
bullet under the first box in Item 8.9.03 has been revised and now states:

If the irradiator will use more than 2 X 1017 (Bq) (5 million curies) of activity, the applicant
must evaluate the effects of heating of the shielding walls by the irradiator sources
(e.g., thermal effects on concrete)...
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Section Page Paragraph Comment

8.9.03 8-25 last The guidance document says that possession limits of
more than 5 MCi requires the licensee provide a
description of how cooling the shield walls will be done.
The requirement of 10 CFR 36.39(a) is that, at that
activity level, the licensee must evaluate possible heating
effects. Cooling may not be required until much higher
activity levels are loaded into the irradiator.

NRC Staff Response: The fourth bullet under "Response from Applicant:

• For Panoramic I-radiators...

to Item 8.9.03 has been revised and now states: "For requests to possess more than 2 X
1017 Bq (5,000,000 curies), submit an evaluation of the effects of heating of the shield walls by
the irradiator sources..."

8.9.04 8-27 1st The last sentence of this paragaph is unclear. Whether
the source position indicators, access control system, and
source return system operate properly Hil a fire does not
relate to having the fire extinguishing system operable

without entering the radiation room. The best approach

would be to delete that sentence, as it adds nothing to the
interpretation of the regulatory requirement.

NRC Staff Response: The subject matter regarding fire protection was discussed in the
"Statements of Consideration" when 10 CFR Part 36 was made into a final rule. The sentence
the conmienter was referring to in the new guidance was the NRC's position regarding fire
protection at the time the final rule was amended to the regulations. Based on this position. the
Lwidance doctunent was not revised in response to this comment.
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Section Page Paragraph Comment

8.9.05 8-28 last 10 CFR 36.59 does not require that the water monitoling

system be continuous. Later in the same paragraph. the
statement is made that "Each time the irradiator operates,
the licensee should measure for radioactive contamination

in the pool water..." 10 CFR 36.59(b) states that
monitoring is required "... each clay the irradiator
operates..."The irradiator may be operated several times
in one day (assuming a batch system) or in a continuous
mode. The guidance should be changed to read "each
day."

NRC Staff Response: The second sentence fi the bullet "For pool irradiators:" under

"Discussion" in Item 8.9.05 has been revised and now states: "...The system should be
equipped with a radiation monitoring device with an alarm which will stop all pool water

recirculation should the radiation reach a preset alami level..."

The third sentence in the bullet "For pool irradiators:" under the "Discussion" in Item 8.9.05
has been revised and now states: "...Each day the irradiator operates,...

8.9.06 8-30 sentence This states that the purpose for maintaining pool liner
directly above integrity is to mninimize the probability of contaminated
the box water leakage. li the absence of contamination, it is still

desirable to minimize the possibility of large leaks, since

the water provides shielding for the sources.

NRC Staff Response: The second sentence under "Discussion" in Item 8.9.06 has been
revised and now states: ".. The purpose of the requirement is to reduce the likelihood of the
poolleaking water that may be contaminated or used for shielding purposes...
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8.9.06 8-30 Inext-to-last The pluase "prevent corrosion" is much too strong,

considering recent debate as to whether conductivity alone
is an adequate indicator of pool water quality. Better
wording would be "...minimize the probability of

corrosion..."

NRC Staff Response: The last sentence in the fifth paragapli under "Discussion" in Item
8.9.06 has been revised and now states: "...The water purification system is needed to
minimize the probability of corrosion of the sealed sources and the source rack..."

8.9.07 8-32 2nd paragraph The statement regarding "no crevices" needs to be
clarified, i.e.. what constitutes a crevice?

4
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Section I Page I Paragraph I Comment
Sc ion IPg I PrgphICo et

NRC Staff Response: The first sentence in the third paragraph under "Discussion" in Item
8.9.07 has been revised and now states: "...For pool irradiators, the licensee must ve if, that

there are no crevices on the source or between the source and source rack that would promote
corrosion on a critical area of the source (e.g., crevice corrosion. an inaccessible location in or
around tie sources or rack with low oxygen concentrations).

8.9.07 8-32 22nd Aln additional concern should also be expressed regarding
the potential for sources to be dislodged firom the source
rack during these dops.

NRC Staff Response: The third sentence in the second paragraph under "Discussion" in Item
8.9.07 has been added and now states: "...hi addition. licensees should review the potential of

sealed sources to become dislodged from the source rack when dropped as a result of loss of
power, failure of cables or other alternate means of support..."

8.10.01 8-34 under According to this sentence, the license application is
"Response supposed to address reviewing the "...content and
fi'om implementation..." of the program. No guidance is given

Applicant' on criteria for reviewing content, only for implementation.

NRC Staff Response: The first two pages of Appendix K provide guidance on reviewing the
content of the program. Based on this. the guidance document was not revised,

8.10.02 8-37 under "Survey The guidance says that individuals performing source

Instruments" manipulations should be monitored with a survey
instnunent. This implies that they should be checked for

persomnel contamination. A better way to state this would

be to say that the "operations" must be monitored.

NRC Staff Response: The staff agrees with the conmlment and changes have been made to the
text to indicate that operations must be monitored.

8.10.02 8-3.7 last This defines fail-safe radiation monitors as "a backup
warning system." That is the definition for
"redundant,"not 'fail safe." Redundancy is not required
for monitors, nor should it be. However, a fail-safe

system is and should be required, with the definition being
that failures of the system cause the same response as

detection of a high radiation level. (e.g., the door remains
locked)
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Section I Pag~e I Par-agraph I Comment

NRC Staff Response: The last sentence under the second heading of "Radiation Monitors" in
Item 8.10.02 has been revised and now states: "...Monitors that walr individuals of the

presence of high radiation or which are integrated with personnel access door locks to prevent
room access under high radiation conditions should be designed to provide fail-safe operation,
i.e.. if the radiation monitor for any reason fails to respond to radiation. the door to the
irradiator room remains locked until it has been determined that the sources are in the shielded
position and safe for individuals to enter the room..."

Table 8.3 8-40 A semianumal visual inspection is of extremely linited
value in terms of source accountability. The only

determination that could be made under such a procedure
would be that sources are still in the source rack.

NRC Staff Response: A 6-month general visual inspection would be of little use in
determninlg accountability of sources stored in the irradiator since the licensee would be unable
to see if individual sources were missing. The concern that the team attempted to address with
the 6-month general visual inspections was that the licensee should be able to verify that no
sources have been lost. Sources are added to many pool irradiators on an approximately annual
basis. As an alternative, it was thoulit that it would be reasonable to have the licensee verify
that no sources have been lost during source loadings. The team felt that, for licensees that do
not have sources loaded annually, it would be reasonable to vertiN that no sources have been
lost at least evely three years. The following was added as an item to be addressed in

accountability procedures: "verif' that no sources have been lost each time sources are added
to, removed from. ori moved within the irradiator or, at a nifinhiini, every three years."

Table 8.3 8-40 The phrase "irradiator location (if more than one irradiator

is authorized)" should be replaced with "location of each

source."

NRC Staff Response: Table 8.3 has been amended as suggested.

Table 8.3 8-40 The irradiator use log is also of limited value in terms of

source accountability.

NRC Staff Response: Table 8.3 has been amended to remove "Irradiator use log books" as an
element of accountability procedures for Panoramic Dry-Source-Storage Irradiators.
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Section JPageJ Paragraph I Comment

Table 8.3 8-40 A semiannual physical inventory in a diy-source-storage

irradiator should not be a requirement, considering the
difficulty, in conducting such an inventory in a typical
production model irradiator, where the source rack
remains within its shield when not in operation and is not
accessible during operations. However, it would be easy
to conduct a physical inventoly for teletherapy units
converted to non-human use.

NRC Staff Response: Table 8.3 has been amended to remove "6-month physical inventory" as
an item to be addressed in accountability procedures. This is do to the fact that it is not
practical to visually observe sealed sources installed in Panoramic Dry-Source-Storage

Irradiators.

8.10.06 8-45 1st paragraph
under
"Discussion"

The requirement should be to provide copies of

procedtues "for" each operator! not "to" each operator.
Since internal procedures are typically controlled
documents under ISO 9001.!"9002 registrations., havin2
each operator of a production irradiator, particularly with
multiple irradiator locations, results in too many
controlled copies and increases the probability that
outdated copies would be in circulation. Same conunent
applies on page 8-51. sect. 8.10.07.

NRC Staff Response: Section 8.10.06. "Operating Procedures," has been changed as
suggested.

8.10.08 8-45 1st Guidance should be provided on when to consider that a
source may be leaking. The traditional action level is
0.005 XCi, which is of course not applicable to pool water
monitoring. Some guidelines for licensees as to what
levels are considered indicative of source leakage would

be beneficial.
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NRC Staff Response: Due to constant improvements in radiation detection technology, the
staff determined that additional guidance as to what levels are considered indicative of source
leakage in a pool type Irradiator is not warranted at this time. In effect any increase in the
radioactivity in the pool water should alert the licensee to a possible, leaking source or sources.
Based onl this position, the guidance was not revised in response to the conmnent.

Section Page Paragraph Comment

Appendix F F- I 3rd The statement is made that the concern is for explosion
during irradiator operations. However, the "small

quantity" discussion uses the lower flamnmable limit as the
defining value. If explosion is of concern. then the lower

explosive limit should be used instead.

NRC Staff Response: With regards to file subject matter on flanmnable materials, the use of
"lower explosive limits" as suggested by the cementer would not be appropriate in this case, in
that, the lower flanunable limit is appropriate when used in discussing this subject matter.
After careful consideration by the staff it was determined that if such terminology were used in
that context, it could be construed that it would be appropriate for licensees to irradiate
inaterials under conditions conducive for explosive conditions. The intent of this statement was
that when irradiating flanmnable liquids as allowed by the regulations, licensees must evaluate
products to ensure that when irradiated the flash point or lowest temperature at which the vapor
of the liquid would ignite to create an environment susceptible to explosion. Based on this
position, tie guidance docunent was not revised in response to the conunent.

Appendix 0 0-2 3rd row of "product" is misspelled: "Detection of radiation source
Table by the prodect [sic] exit monitor"

NRC: Staff Response: The first colunn in the 17th row under Table 0. 1 in Appendix 0 has
been revised and now states: "...Detection of radiation source by the product exit monitor..."

Appendix P P-2 3rd bullet Using a separate wipe for each source not practical in
Item many dry source storage configurations.

NRC Staff Response: The staff agrees with the comment and has changed the text to read,
"Prepare one swipe per irradiator, if more than one source is contained in the same enclosure."
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Table 12: Joseph G. Klinger, Chief, Division of Radioactive Materials, State of Illinois Dated
July 8, 1998

152



Section Page Paragraph Comment

N/A N/A N/A Many of the items discussed are already required by
10 CFR Part 36.. Applicants should not have to submit

infornation that is adequatelycovered by regulation.

NRC Staff Response: Since no specific examples were given by the cementer of information
that should not be required of the licensee when filing a license application, it is difficult to
respond directly to this suggestion. In general. thie NRC appreciates the tine and effort required
to prepare'license applications. Therefore, only infornation necessary to adequately evaluate a
license application is requested. Document has not been revised in response to this comment

8.7.01 8-11 In Section, page three mnonths does not seem to be enough

practical experience to be named as an RSO for an
irradiator facility. This should be increased to at least six
months.

NRC Staff Response: Staff experience indicates that three months is an adequate amount of
practical experience to be named as an RSO at an irradiator facility. To date, no adverse
outcomes have arisen firom approving a RSO with three months of practical experience.
Document. has not been revised in response to this comment.

8.9 Section 8.9 discusses requirements for facilities
constructed after July 1. 1993.. but does not clearly

indicate if these requirements are applicable to facilities
existing prior to this date. Obviously structural changes
may be impossible, but systems such as radiation

monitors., fire protection. access control. etc. should be
Iupdated.

NRC Staff Response: The cementer's suggestion is derived firom the doctunent's handling of
the design requirements in 10 CFR 36.39 for irradiators whose construction begins after July 1,

1993. Section 8.9.03 was changed to specify the requirements that to clearly indicate that those
design requirements that are applicable to irradiators whose construction begins after July 1,
1993. The cementer also addresses the issue of backfitting existing irradiators to the new
standards. Since 10 CFR Part 36 does not address the issue of backfitting existing irradiators to
the new standard, it is not addressed in this guide.
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Section IPa9ge IParagraph IComment

8.9.03 8-25 Section 8.9.03, page S-25, should clarify that diams
showing the configuration of shielding and the thickness

specifically for ceilings should be included. This
information should also be added to page C-4.

NRC Staff Response: Section 8.9.03 has been amended to request diagrams showing the
configuration of shieldhig including walls and the ceiling, and the thickness specifically for

ceilings.

8.9.04 Section 8.9.04 appears to contain conflicting infonuation
as to whether the fire extinmuishing systems must actually

be tested (e.g.. with water spray andc/.or chemiicals). Page
8-27 and Appendix J indicate testing of the fire
extinguishing system is required, but page 8-55 indicates
the fire extilguisher should not be turned on during the

test.

NRC Staff Response: It is not required that licensees turn oln extinguishers (i.e., water or
chenlicals) during tests of the operability of their fire protection systems. Section 8.9.04 and
Appendix J have been amended to make this clear.

8.9.06 8-30 Section 8.9.06, page 8-30 discusses pool water quality and
the 20 microsiemens lihnit. Most of the manufacturers
also require through their contracts for sale/warranties that

the pH and chloride content also be monitored. These

should be investigated for use in place of or in addition to

the 20 microsiemen limit.

NRC Staff Response: Currently conductivity is the only regulated measure of pool water
quality for irradiators (10 CFR 36.63). The NRC is concerned about the possible corrosion

problems that may be caused by dissolved chlorides in pool water and the effects .of low pH on
sealed sources and irradiator components . However, since there are currently no regulatory
limits for chloride content or pH, no monitoring of these qualities is suggested in this guidance
docunment. Document has not been revised in response to this comment.
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Section JPage JParagraph Jcolinent

8.10.02 8-37 Section S.10.02, page 8-37 indicates survey instruments
should measure at least 0;3 niRhr through 200 nimhr.

10 CFR 36.57 requires sur-ey instruments to be capable
of nieasurin2 a minimum of 0.05 mR•lir.

NRC Staff Response: Section S.10.02, page 8-37 has been changed as suggested.

N/A N/A A section should be added to the document which
discusses limitih2 the cask activity limits and the length of
tine casks can be loaded at the maximum activity to

ensure the manufacturer's reconmmended temperatures are
not exceeded. Additionally, if the manufacturer's

specifications for transport containers have not been
determined, tests should be performed to establish these
limits.

NRC Staff Response: As discussed in Section 8.10.10, "Transportation." transporting licensed
materials originating at irradiator facilities normally involves quantities of radioactive material
that require a Type B package. Because of the special requirements involved in shipping Type
B packages, most irradiator licensees have chosen to transfer possession of radioactive
materials to an irradiator manufacttu'er (or service licensee) with an NRC or Agreement State
license who then acts as the shipper. The manufacturer (or service licensee), who is subject to
the provisions of 10 CFR 71.12 or 10 CFR71.14, as appropriate, then becomes responsible for
proper packaging of the radioactive materials and compliance with NRC and DOT regulations.
If a licensee plans to make shipments of licensed materials in Type B packages on its own, the
licensee must be registered as a user of the package and have an NRC-approved quality
assurance (QA) plan, two of the requirements under the 10 CFR 71.12 general license.
Requirements for the issues identified by the cementer are normally found in Certificates of
Compliance for Type B packages. QA plans are required to be implemented to assure that the

•requirements of Certificates of Compliance are met. Section 8.10.10, "Transpoiration."
discusses guidance documents that adequately address QA Plans, Therefore. these issues have
been adequately addressed in Section 8.10.10, "Transportation," especially when one considers
that irradiator licensees do not normally transport licensed materials in Type.B containers.
Docunenthas not been revised in response to this conmnent.
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Section JPage Paragraph Colmnent

Appendix J Appendix J indicates what steps during pool irradiator
construction the regulating agency should perform

inspections to ensure the irradiator facility is being built to

specifications. However, the time frames and critical
construction points to be observed should be specified

(i.e.. inspections for voids during pours of shielding walls
vs. after pours, etc.).

NRC Staff Response: This conunent has already been addressed in Item 9: Facilities and
Equipment. In the discussion. the applicant is directed to submit a construction schedule to

allow the NRC to inspect such activities. The staff recognized the cementer's concern but after

review deteimined that such activities vary firom facility to facility based oil designs and
construction and would best be reviewed on a case-by-case basis, Providing the NRC a
construction schedule would allow the NRC or other regulatory agency to make their own
determinations as to when activities required inspection oversight. The dociument was not
revised in response to this conulent.
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