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(6) Type of Rulemaking (Check One) (7) Is a 120-Day Emergency Certification
Attached?
X__Proposed Rulemaking X _No
Final Order Adopting Regulation Yes: By the Attorney General
Final Order, Proposed Rulemaking Omitted Yes: By the Governor

(8) Briefly explain the regulation in clear and nontechnical language.

The purpose of this amendment is to revise existing radioactive material regulations by making
them compatible with the U.S. Nuclear Regulatory Commission (NRC) regulations which is a
necessary step in Pennsylvania's acquisition of Agreement State status from the NRC.

The nine chapters involving radioactive material were revised by adding and deleting those sections
which were needed for compatibility with the NRC regulations.

Chapter 225 was also amended to update the regulations for the industrial x-ray uses of
radiography.

(9) State the statutory authority for the regulation and any relevant state or federal court decisions.

1. Radiation Protection Act, act of July 10, 1984 (P.L. 688, No. 147), 35 P.S. Sec.
7110.301. ‘ ‘ '
2. Section 1920-A of the Administrative Code, April 9, 1929 (P.L. 177, No. 175), as
amended, 71 P.S. Sec. 510-20.

Page 1 of 8




(10) Is the regulation mandated by any federal or state law or court order, or federal regulation? If yes,
cite the specific law, case or regulation, and any deadlines for action.

No. However compatibility of State and NRC is needed for Agreement State status.

(11) Explain the compelling public interest that justifies the regulation. What is the problem it
addresses?

Agreement State status is advantageous to Pennsylvania because it would allow the state to control
acquisition and use of all radiation sources and the licensing of the low-level radioactive waste sites.
The advantage to the regulated community would exist in being controlled and regulated by a single
agency, the state, and lower licensing fees.

(12) State the public health, safety, environmental or general welfare risks associated with non-
regulation.

Non-regulation would result in no protection for the citizens of Pennsylvania against radiation hazards.

(13) Describe who will benefit from the regulation. (Quantify the benefits as completely as possible
and approximate the number of people who will benefit.)

Updating current radiological health regulations and eliminating inconsistent and obsolete
standards will benefit both individuals working with radiation sources and the general
public.

Persons working with radioactive materials, and the general public will all benefit from the
reduction in unnecessary radiation exposure.
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(14) Describe who will be adversely affected by the regulation. (Quantify the adverse effect as
completely as possible and approximate the number of people who will be adversely affected.)

No one will be adversely affected by the regulation.

(15) List the persons, groups or entities that will be required to comply with the regulation.
(Approximate the number of people who will be required to comply.)

Those persons to be affected by the regulation include any individual, corporation, institution, group or
agency which uses radioactive material.

There are approximately 450 licensees who will be required to comply with this regulation.

(16) Describe the communications with and input from the public in the development and drafting of
the regulation. List the persons and/or groups who where involved, if applicable.

The Radiation Protection Advisory Committee (RPAC) has been established, which includes
representatives from the PA Dental Society, the PA Medical Society, the PA Chiropractic Association,
the PA Podiatric Society, the PA Veterinary Society, the PA Osteopathic Society, the Pennsylvania
Society of Radiologic Technologists, the Western Pennsylvania Chapter of the Health Physics Society,
the Susquehanna Valley Chapter of the Health Physics Society, the Delaware Valley Society for
Radiation Safety, the Penn-Ohio Chapter of the American Association of Physicists in Medicine, the
Delaware Valley Chapter of the American Association of Physicists in Medicine, and others. These
regulations were reviewed by the RPAC and their comments were used in revising the final draft prior
to submission to the EQB as proposed rulemaking.

(17) Provide a specific estimate of the costs and/or savings to the regulated community associated with
compliance, including any legal, accounting or consulting procedures which may be required.

No additional legal, accounting or consulting procedures will be required. There are no additional costs
or savings because most Pennsylvania licensees also have NRC licensees and are already complying with
the regulations.
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(18) Provide a specific estimate of the costs and/or savings to local governments associated with
compliance, including any legal, accounting or consulting procedures which may be required.

There are no costs for local governments to comply with these regulations.

(19) Provide a specific estimate of the costs and/or savings to state government associated with the
implementation of the regulation, including any legal, accounting or consulting procedures which may
be required.

There are no costs for the state government to comply with these regulations.
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(20) In the table below, provide an estimate of the fiscal savings and cost associated with
implementation and compliance for the regulated community, local government, and state government
for the current year and five subsequent years.

Current FY | FY +1 FY +2 FY +3 FY +4 FY +5
Year Year Year Year Year Year

SAVINGS: $ $ S s 3 s
Regulated Community None None None * * *
Local Government None None None * * *
State Government None None None * * *
Total Savings None None None * * *
COSTS:
Regulated Community
Local Government
State Government
Total Costs None None None None None None
REVENUE LOSSES:
Regulated Community
Local Government
State Government
Total Revenue Losses None None None None None None

(20a) Explain how the cost estimates listed above were derived.
* The savings would start when Pennsylvania becomes an Agreement State. At that time all holders of
NRC licenses would become Pennsylvania licensees and subject to lower license fees. The exact

savings is difficult to quantify because of the complexity of the NRC fee structure.

The estimated time for achieving Agreement State status is the latter part of 1999.
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(20b) Provide the past three year expenditure history for programs affected by the regulation.

Pr%ram FY-3 FY-2 FY-1 Current FY
RADIOACTIVE 82,600 97,000 126,00 $51,000 to August
MATERIAL 15, 1997

(21) Using the cost-benefit information provided above, explain how the benefits of the regulation
outweigh the adverse effects and costs.

There are no adverse effects and costs. The benefit of the prevention of unnecessary radiation exposure
to the public and radiation workers cannot be quantified.

(22) Describe the nonregulatory alternatives considered and the costs associated with those
alternatives. Provide the reasons for their dismissal.

The only nonregulatory alternative is to do nothing which would be a disservice to the citizens of
Pennsylvania. Additionally, this update of the regulations allows for the deletion of technically obsolete
regulations.

(23) Describe alternative regulatory schemes considered and the costs associated with those schemes.
Provide the reasons for their dismissal.

The only alternative regulatory scheme is to do nothing which would be a disservice to the citizens of
Pennsylvania. Additionally, this update of the regulations allows for the deletion of technically obsolete
regulations.
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(24) Are there any provisions that are more stringent than federal standards? If yes, identify the
specific provisions and the compelling Pennsylvania interest that demands stronger regulation.

There are no provisions which are more stringent than the federal standards.

(25) How does the regulation compare with those of other states? Will the regulation put Pennsylvania
at a competitive disadvantage with other states?

The regulations are based on the NRC Regulations which other agreement states also use and therefore
are not a competitive disadvantage.

(26) Will the regulation affect existing or proposed regulations of the promulgating agency or other
state agencies? If yes, explain and provide specific citations.

No

(27) Will any public hearings or informational meetings be scheduled? Please provide the dates, times,
and locations, if available.

No
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(28) Will the regulation change existing reporting, record keeping, or other paperwork requirements?
Describe the changes and attach copies of forms or reports which will be required as a result of
implementation, if available.

No significant change in existing reporting, record keeping, or other paperwork requirements will be
incurred as a result of the proposed regulations.

(29) Please list any special provisions which have been developed to meet the particular needs of
affected groups or persons including, but not limited to, minorities, elderly, small businesses, and
farmers.

No special provisions were needed to be developed.

(30) What is the anticipated effective date of the regulation; the date by which compliance with the
regulation will be required; and the date by which any required permits, licenses or other approvals must
be obtained?

It is anticipated that the proposed regulations will be published in the Pennsylvania Bulletin
for a 60-day comment period in early 1998. The final rulemaking will become effective
upon publication in the Pennsylvania Bulletin. It is anticipated that the final rulemaking will
be published sometime in late 1998.

(31) Provide the schedule for continual review of the regulation.

This regulation will be reviewed in accordance with the sunset review schedule published by the
Department to determine whether the regulation effectively fulfills the goals for which it was intended.
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CHAPTER 215. GENERAL PROVISIONS

GENERAL PROVISIONS

o d de K
Sec. 215.2. Definitions.

The following words and terms, when used in this article, have the following
meanings, unless the context clearly indicates otherwise:

Y g e de

[A;--the maximum activity of special form radioactive material permitted in a
Type A package.]

{A, ~- the maximum activity of radiocactive material, other than special form
radioactive material, permitted in a Type A package. These values are either
listed in Chapter 230, Appendix A (relating to packaging and transportation of

radioactive materials), Table I, or may be derived in accordance with the
procedure prescribed in Chapter 230, Appendix A.]

d g de ke

Member of the public--[An individual in a controlled or unrestricted area.] An .
individual [is not a member of the public during any period in which the] EXCEPT
WHEN THAT individual {[receives] IS RECEIVING an occupational dose.

d de d de de
[Misadministration--The administration to a human being of:

(i) A radiopharmaceutical dosage greater than 30 microcuries (1.11 MBq) of
either sodium iodide I-125 or I-131 under one of the following conditions:

(A) Involving the wrong patient or wrong pharmaceutical.
, (B) When both the administered dosage differs from the prescribed dosage
by more than 20% of the prescribed dosage and the difference between the
administered and prescribed dosage exceeds 30 microcuries (1.11 MBq).

(ii) A therapeutic radiopharmaceutical dosage, other than sodium iodide I-
125 or I-131 under one of the following conditions:

(A) Involving the wrong patient, wrong radiopharmaceutical, or wrong
route of administration.

(B) When the administered dosage differs from the prescribed dosage by
more than 20% of the prescribed dosage.

(iii) A gamma stereotactic radiosurgery radiation dose under one of the
following conditions::

(A) Involving the wrong patient or wrong treatment site.

{B) When the calculated total administered dose differs from the total
prescribed dose by more than 10% of the total prescribed dose.

(iv) A teletherapy radiation dose under one of the following conditions:
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(A) Involving wrong patient, wrong mode of . atment, or wrong
treatment site.

(B) When the treatment consists of three or fewer fractions and the
calculated total administered dose differs from the total prescribed dose by more
than 10% of the total prescribed dose.

(C) When the calculated weekly administered dose is 30% greater than the
weekly prescribed dose.

(D) When the calculated total administered dose differs from the total
prescribed dose by more than 20% of the total prescribed dose.

(v) A brachytherapy radiation dose under one of the following conditions:

(A) Involving the wrong patient, wrong radioisotope, or wrong treatment
site --excluding, for permanent implants, seeds that were implanted in the correct
site but migrated outside the treatment site);

(B) Involving a sealed source that is leaking.

(C) When, for a temporary implant, one or more sealed sources are not
removed upon completion of the procedure.

(D) When the calculated administered dose differs from the prescribed
dose by more than 20% of the prescribed dose.

{vi) A diagnostic radiopharmaceutical dosage, other than quantities greater
than 30 microcuries (1.11 MBq) of either sodium iodide I-125 or I-131,when the
conditions in clauses (a) and (b) apply:

(A) Involving the wrong patient, wrong radiopharmaceutical, wrong route
of administration, or when the administered dosage differs from the prescribed
dosage.

(B) When the dose to the patient exceeds 5 rem (50 mSv) effective dose
equivalent or 50 rems (0.5 Sv) dose equivalent to any individual organ.

(vii) An X-ray therapy dose (with energies less than 1 MeV) under one of
the following conditions:

(A) Involving the wrong patient, wrong mode of treatment, wrong treatment
site, wrong tube potential, or wrong filtration.

(B) When the treatment consists of three or fewer fractions and the
calculated total administered dose differs from the total prescribed dose by more
than 10% of the prescribed dose.

(C) When the calculated weekly administered dose is 30% greater than the
weekly prescribed dose.

(D) When the calculated total administered dose differs from the total
prescribed dose by more than 20% of the total prescribed dose.

(viii) A radiation therapy dose using X-rays or electron beams with
energies of 1 'MeV and above under one of the following conditions:

(A) Involving the wrong patient, wrong mode of treatment, wrong treatment

site, wrong photon or electron beam energy, wrong applicator or wrong treatment
geometry.
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(B) When the tre-*tment consists of three or fewer €ractions and the
calculated total adminis ed dose differs from the total .escribed dose by more
than 10% of the total prescribed dose.

(C) When the calculated weekly administered dose is 30% greater than the
weekly prescribed dose. .

(D) When the calculated total administered dose differs from the total
prescribed dose by more than 20% of the total prescribed dose.]

s d de de hr

NRC--United States Nuclear Regulatory Commission OR ITS DULY AUTHORIZED
REPRESENTATIVES.

e dek kb

Occupational dose--The dose received by an individual in [a restricted area or in]
the course of employment in which the individual's assigned duties involve
exposure to sources of radiation, whether in the possession of the licensee,
registrant, or other person. This term does not include dose received: from
background radiation, as a patient from medical practices, FROM EXPOSURE TO
INDIVIDUALS ADMINISTERED RADIOACTIVE MATERIAL AND RELEASED IN ACCORDANCE WITH

224.109, from voluntary participation in medical research pPrograms, or as a member
of the public.

b de e ke

[Prescribed dosage--The quantity of radiopharmaceutical activity as documented in
one of the following methods:

(i) In a written directive.

(ii) Either in the diagnostic clinical procedures manual or in any
appropriate record in accordance with the directions of the authorized user for
diagnostic procedures.]

[Prescribed dose--One of the following:

(i) For gamma stereotactic radiosurgery, the total dose as documented in
the written directive.

(ii) For teletherapy, X-ray therapy, and electron beam therapy, the total
dose and dose per fraction as documented in the written directive.

(iii) For brachytherapy, either the total source strength and exposure time
or the total dose, as documented in the written directive.}

Public dose--the dose received by a member of the public from exposure to [sources
of radiation] RADIATION SOURCES, [either within a licensee's or registrant's
controlled area or in unrestricted areas] UNDER THE CONTROL OF THE LICENSEE OR
REGISTRANT. The term does not include cccupational dose, dose received from
background radiation, dose received as a patient from medical practices , FROM
EXPOSURE TO INDIVIDUALS ADMINISTERED RADIOACTIVE MATERIAL AND RELEASED IN
ACCORDANCE WITH § 224.109, or dose from voluntary participation in medical
research programs.

J de ke kA

[Radiological physicist--An individual who complies with one of the following:

(1) Is certified by the American Board of Radiology in therapeutic
radiological physics, radiological physics or x- and gamma-ray physics.
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(ii) Has a bachelo: degree in one of the physical .iences or engineering
and 3 years full-time experience working in therapeutic radiological physics under
the direction of a physicist certified by the American Board of Radiology. The
work duties shall include duties involving the calibration and spot checks of a
medical accelerator or a teletherapy unit.

(1ii) Has a master's or a doctor's degree in physics, biophysics,
radiological physics, health physics or engineering; has had 1 year's full-time
training in therapeutic radiological physics; and has had 1 year's full-time work
experience in a radiotherapy facility where that person's duties involve
calibration and spot checks of a medical accelerator or a teletherapy unit.]

% % J Je do

RECLAIMING-—-RETURNING PROPERTY TO A CONDITION WHERE THE PROPERTY NO LONGER
PRESENTS A PUBLIC HEALTH OR SAFETY HAZARD OR THREAT TO THE ENVIRONMENT. THE TERM
INCLUDES BUT IS NOT LIMITED TO THOSE ACTIVITIES NECESSARY TO DECOMMISSION THE
LICENSED FACILITY (THAT IS, TO REMOVE THE FACILITY SAFELY FROM SERVICE AND REDUCE
RESTIDUAL RADIOACTIVITY TO A LEVEL THAT PERMITS RELEASE OF THE PROPERTY FOR
UNRESTRICTED USE AND TERMINATION OF THE LICENSE).

Yo o e de A

[Written directive--An order in writing for a specific patient, dated and signed
by an authorized user or licensed practitioner prior to the administration of a
radiopharmaceutical or radiation, except as specified in subparagraph (vi),
containing the following information:

(i) For any administration of quantities greater than 30 microcuries (1.11
MBg) of either sodium iodide I-125 or I-131, the dosage.

(ii) For a therapeutic administration of a radiopharmaceutical other than
sodium jodide I-125 or I-131: the radiopharmaceutical, dosage, and route of
administration;

(iii) For gamma stereotactic radiosurgery: target coordinates, collimator
size, plug pattern, and total dose. ‘

(iv) For teletherapy: the total dose, dose per fraction, treatment site,
and overall treatment period.

(v) For high-dose~rate remote afterloading brachytherapy: the radioisotope,
treatment site, and total dose.

(vi) For all other brachytherapy the following apply:

(1) Prior to implantation: the radioisotope, number of sources, and
source strengths, number, type and size of applicator.

(2) After implantation but prior to completion of the procedure: the
radicisotope, treatment site, and total source strength and exposure time (or,
equivalently, the total dose).

(vii) For X-ray therapy at potentials less than 1 MeV: the total dose, dose
per fraction, treatment site, field size(s), tube potential and filtration, and
overall treatment period.

(viii) For X-ray and electron beam therapy at energies of 1 MeV and above:
the total dose, dose per fraction, treatment site, field size, beam type and
energy, applicator, use of beam blocking or shaping devices, treatment geometry,
and overall treatment period.]
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e e de e e

RIGHTS AND RESPONSIBILITIES OF THE DEPARTMENT
e ko ke

Sec. 215.12. Inspections.

LA AR 2 )

(c) Inspections by the Department.

(1) The Department, its employees and agents may conduct inspections of the
facilities of registrants of radiation-producing machines and licensees of
radiocactive material at the following frequencies:

(1) for major medical facilities, including hospitals, at least once
every [two] THREE years.

(11) for all other facilities, at least once every four years.

(2) This subsection is subject to the availability of personnel and
financial resources. This subsection does not impose a duty upon the Department to
conduct a minimum number of inspections per year by the Department at a facility.

(d) Additional Inspections. The Department, its employees and agents may
conduct additional follow-up inspections if violations of the Act or regulations
promulgated thereunder where noted at the time of the original inspection, or
whenever any person presents information, or circumstances arise which give the
Department reason to believe that the health and safety of any person is
threatened or that the Act or these regulations are being violated.

LA 22 2

EXEMPTIONS

v de de de A

Sec. 215.32. Exemption qualifications.

The following sources, uses and types of users are exempt from Chapters 216--
(230] 232:

J de v g de
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CHAPTER 217. LICENSING OF RADIOACTIVE MATERIAL

LA B 22

Subchapter A. GENERAL i

§ 217.1. Purpose and scope.

b e de de e

(b} A licensee is subject to Chapters 215, 219 and 220 (relating to
general provisions; standards for protection against radiation, and notices,
instructions and reports to workers; inspections). A licensee engaged in
industrial radiographic operations is subject to Chapter 225 (relating to
radiation safety requirements for industrial radiographic operations). A
licensee using radiocactive material for human use is subject to Chapter 224
(relating to medical use of radicactive material). A licensee using sealed
sources in well logging is subject to Chapter 226 (relating to radiation safety
requirements for [wireline service operations and subsurface tracer studies]
WELL LOGGING). A LICENSEE USING IRRADIATORS IS SUBJECT TO CHAPTER 232 (RELATING
TO LICENSES AND RADIATION SAFETY REQUIREMENTS FOR IRRADIATORS) .

de & de e de

§ 217.2 Address.

An application for a license, license renewal and license amendments and
other communications under this chapter shall be addressed to the Bureau of
Radiation Protection, Department of Environmental [Resources] PROTECTION, Post
Office Box [2063] 8469, Harrisburg, Pennsylvania [17120] 17105-8469.

o de Je de

i
i
:
¢
H

Subchapter C. Licenses

LA 2 X

GENERAL LICENSES: MATERIAL OTHER
THAN SOURCE MATERIAL

e de e e e :

§ 217.42. Certain measuring, gauging or controlling devices.

Y de de de A

(d) A person who owns, receives, acquires, possesses, uses or transfers
radicactive material in a device under the general license in subsection (a):

e de de de de

(10) SHALL CONDUCT A PHYSICAL INVENTORY EVERY 6 MONTHS TO ACCOUNT FOR ALL
SOURCES AND/OR DEVICES RECEIVED AND POSSESSED UNDER SUBSECTION {(a) AND DO THE
FOLLOWING:
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(i) MAINTAIN THE PHYSICAL INVENTORY RECORDS FOR 3 YEARS FROM THE DATE
OF EACH INVENTORY. ’

(ii) FURNISH A REPORT TO THE DEPARTMENT ANNUALLY SHOWING TO THE EXTENT
PRACTICAL, THE MAKE, MODEL, SERIAL NUMBER, ISOTOPE, SOURCE ACTIVITY AND LOCATION
OF EACH DEVICE. THE REPORT SHALL LIST AN INDIVIDUAL TO CONTACT REGARDING QUESTIONS
ABOUT THIS REPORT.

(11) FOR PORTABLE DEVICES, SHALL ALSO COMPLY WITH THE FOLLOWING:

(i) A PERSON WHO INITIATES ACQUISITION OF A PORTABLE DEVICE AND DOES
NOT ALREADY HOLD A LICENSE UNDER SUBSECTION (a) MUST NOTIFY THE DEPARTMENT WITHIN
15 DAYS OF THEIR ACTION.

(ii) PORTABLE DEVICES MAY ONLY BE USED BY OR UNDER THE DIRECT
SUPERVISION OF INDIVIDUALS WHO HAVE BEEN INSTRUCTED IN THE OPERATING AND EMERGENCY
PROCEDURES NECESSARY FOR ENSURING SAFE USE.

(iii) FOR EACH INDIVIDUAL THAT THE LICENSEE PERMITS TO USE A PORTABLE
DEVICE, THE LICENSEE SHALL MAINTAIN A RECORD SHOWING THE TYPE OF DEVICE USE
PERMITTED AND THE BASIS FOR THAT AUTHORIZATION SUCH AS TRAINING CERTIFICATES. AN
INDIVIDUAL’S RECORD SHALL BE KEPT FOR AT LEAST 3 YEARS AFTER THE INDIVIDUAL
TERMINATES ASSOCIATION WITH THE LICENSEE.

(iv) PORTABLE DEVICES SHALL BE SECURED AGAINST ACCESS BY UNAUTHORIZED
PERSONNEL WHEN NOT UNDER THE DIRECT SURVEILLANCE OF AN INDIVIDUAL AUTHORIZED TO
USE THE DEVICE.

(v) THE LICENSEE SHALL MAINTAIN CURRENT LOGS, WHICH SHALL BE KEPT
AVAILABLE FOR _INSPECTION BY THE DEPARTMENT FOR 3 YEARS FROM THE DATE OF THE
EVENT, SHOWING FOR EACH PORTABLE DEVICE THE FOLLOWING APPLICABLE INFORMATION.

(A) THE MODEL AND SERIAL NUMBER OF THE DEVICE.

(B) THE NAME OF THE ASSIGNED USER.

(C) LOCATIONS AND DATES OF USE.

(vi) EMERGENCY INSTRUCTIONS SHALL ACCOMPANY EACH PORTABLE DEVICE TAKEN
OFF THE PREMISES OF THE LICENSEE.

dode ek

Specific Licenses--General Conditions

oo e K de

§ 217.58. FINANCIAL ASSURANCE ARRANGEMENTS FOR RECLAIMING SITES.

(a) EACH APPLICANT FOR A SPECIFIC LICENSE AUTHORIZING THE POSSESSION AND USE
OF UNSEALED RADIOACTIVE MATERIAL OF HALF-LIFE GREATER THAT 120 DAYS AND IN
QUANTITIES EXCEEDING 10° TIMES THE APPLICABLE QUANTITIES SET FORTH IN APPENDIX E
SHALL SUBMIT A DECOMMISSIONING FUNDING PLAN AS DESCRIBED IN PARAGRAPH (e) OF THIS
SECTION. THE DECOMMISSIONING FUNDING PLAN MUST ALSO BE SUBMITTED WHEN A
COMBINATION OF ISOTOPES IS INVOLVED IF R DIVIDED BY 10° IS GREATER THAN 1 (UNITY

RULE), WHERE R IS DEFINED HERE AS THE SUM OF THE RATIOS OF THE QUANTITY OF EACH
ISOTOPE TO THE APPLICABLE VALUE IN APPENDIX E.

_ (b) EACH APPLICANT FOR A SPECIFIC LICENSE AUTHORIZING POSSESSION AND USE OF
RADTOACTIVE MATERIAL OF HALF-LIFE GREATER THAN 120 DAYS AND IN QUANTITIES SPECIFIED

IN PARAGRAPH (d) OF THIS SECTION SHALL EITHER:

217-2
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(1) SUBMIT A DECOMMISSIONING FUNDING PLAN.

(2) SUBMIT A CERTIFICATION THAT FINANCIAL ASSURANCE FOR DECOMMISSIONING
HAS BEEN PROVIDED IN THE AMOUNT PRESCRIBED BY SUBSECTION (d) OF THIS SECTION USING
ONE OF THE METHODS DESCRIBED IN SUBSECTION (f) OF THIS SECTION. FOR AN APPLICANT,
THIS CERTIFICATION MAY STATE THAT THE APPROPRIATE ASSURANCE SHALL BE OBTAINED AFTER
THE APPLICATION HAS BEEN APPROVED AND THE LICENSE ISSUED BUT BEFORE THE RECEIPT OF
LICENSED MATERIAL. IF THE APPLICANT DEFERS EXECUTION OF THE FINANCIAL INSTRUMENT
UNTIL AFTER THE LICENSE HAS BEEN ISSUED, A SIGNED ORIGINAL OF THE FINANCIAL
INSTRUMENT OBTAINED TO SATISFY THE REQUIREMENT OF SUBSECTION (f) OF THIS SECTION
MUST BE SUBMITTED TO THE DEPARTMENT BEFORE RECEIPT OF LICENSED MATERIAL. IF THE
APPLICANT DOES NOT DEFER EXECUTION OF THE FINANCIAL INSTRUMENT, THE APPLICANT SHALL
SUBMIT TO THE DEPARTMENT, AS PART OF THE CERTIFICATION, A SIGNED ORIGINAL OF THE
FINANCIAL INSTRUMENT OBTAINED TO SATISFY THE REQUIREMENTS OF SUBSECTION (f).

(c) EACH HOLDER OF A SPECIFIC LICENSE SHALL DO ONE OF THE FOLLOWING:

(1) IF THE LICENSE WAS ISSUED ON OR AFTER (THE
BLANK REFERS TO THE EFFECTIVE DATE OF THE REGULATION), WHICH IS OF A TYPE DESCRIBED
IN SUBSECTION (a) OR (b) OF THIS SECTION, THE LICENSEE SHALL PROVIDE FINANCIAL
ASSURANCE FOR DECOMMISSIONING IN ACCORDANCE WITH THE CRITERIA SET FORTH IN THIS
SECTION.

(2) IF THE LICENSE WAS ISSUED BEFORE (THE BLANK
REFERS TO THE EFFECTIVE DATE OF THE REGULATION) AND OF A TYPE DESCRIBED IN
PARAGRAPH (a) OF THIS SECTION, THE LICENSEE SHALL SUBMIT, ON OR BEFORE
(THE BLANK REFERS TO ONE YEAR AFTER EFFECTIVE DATE OF

THE REGULATION), A DECOMMISSIONING FUNDING PLAN AS DESCRIBED IN PARAGRAPH (e) OF
THIS SECTION OR A CERTIFICATION OF FINANCIAL ASSURANCE FOR DECOMMISSIONING IN AN
AMOUNT AT LEAST EQUAL TO $ 750,000 IN ACCORDANCE WITH THE CRITERIA SET FORTH IN
THIS SECTION. IF THE LICENSEE SUBMITS THE CERTIFICATION OF FINANCIAL ASSURANCE
RATHER THAN A DECOMMISSIONING FUNDING PLAN, THE LICENSEE SHALL INCLUDE A
DECOMMISSIONING FUNDING PLAN IN ANY APPLICATION FOR LICENSE RENEWAL.

(3) IF A SPECIFIC LICENSE WAS ISSUED BEFORE (THE
BLANK REFERS TO THE EFFECTIVE DATE OF THE REGULATIONS), AND OF A TYPE DESCRIBED IN
PARAGRAPH (b) OF THIS SECTION, THE LICENSEE SHALL SUBMIT, ON OR BEFORE
(ONE YEAR AFTER EFFECTIVE DATE), A DECOMMISSIONING FUNDING PLAN AS DESCRIBED
IN PARAGRAPH (e) OF THIS SECTION, OR A CERTIFICATION OF FINANCIAL ASSURANCE FOR
DECOMMISSIONING IN ACCORDANCE WITH THE CRITERIA SET FORTH IN THIS SECTION.

{(d) IF THE REQUIRED AMOUNTS OF FINANCIAL ASSURANCE FOR DECOMMISSIONING BY
QUANTITY OF MATERIAL IS:

(1) GREATER THAN 10‘ BUT LESS THAN OR EQUAL TO 10° TIMES THE APPLICABLE
QUANTITIES OF APPENDIX E IN UNSEALED FORM (FOR A COMBINATION OF ISOTOPES, IF R, AS
DEFINED IN SUBSECTION (a), DIVIDED BY 10" IS GREATER THAN 1 BUT R DIVIDED BY 10° IS
LESS THAN OR EQUAL TO 1), THE REQUIRED AMOUNT IS $ 750,000.

(2) GREATER THAN 10° BUT LESS THAN OR EQUAL TO 10‘ TIMES THE APPLICABLE
QUANTITIES OF APPENDIX E IN UNSEALED FORM (FOR A COMBINATION OF ISOTOPES, IF R, AS
DEFINED IN SUBSECTION (a), DIVIDED BY 10° IS GREATER THAN 1 BUT R DIVIDED BY 10° IS
LESS THAN OR EQUAL TC 1), THE REQUIRED AMOUNT IS $150,000.

(3) GREATER THAN 10'° TIMES THE APPLICABLE QUANTITIES OF APPENDIX E IN
SEALED SOURCES OR PLATED FOILS (FOR A COMBINATION OF ISOTOPES, IF R, AS DEFINED IN
SUBSECTION (a), DIVIDED BY 10" IS GREATER THAN 1), THE REQUIRED AMOUNT IS $75,000.

(e) EACH DECOMMISSIONING FUNDING PLAN MUST CONTAIN A COST ESTIMATE FOR
DECOMMISSIONING AND A DESCRIPTION OF THE METHOD OF ASSURING FUNDS FOR
DECOMMISSIONING FROM -SUBSECTION (f), INCLUDING MEANS FOR ADJUSTING COST ESTIMATES
AND ASSOCIATED FUNDING LEVELS PERIODICALLY OVER THE LIFE OF THE FACILITY. THE
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AND ASSOCIATED FUNDING LEVELS PERIODICALLY OVER THE LIFE OF THE FACILITY. THE
COMMISSIONING FUNDING PLAN MUST ALSO CONTAIN A CERTIFICATION BY THE LICENSEE THAT
FINANCIAL ASSURANCE FOR DECOMMISSIONING HAS BEEN PROVIDED IN THE AMOUNT OF THE COST
ESTIMATE FOR DECOMMISSIONING AND A SIGNED ORIGINAL OF THE FINANCIAL INSTRUMENT
OBTAINED TO SATISFY THE REQUIREMENT OF SUBSECTION (£f).

(f) FINANCIAL ASSURANCE FOR DECOMMISSIONING MUST BE PROVIDED BY ONE OR MORE
OF THE FOLLOWING METHODS:

(1) PREPAYMENT. PREPAYMENT IS THE DEPOSIT PRIOR TO THE START OF OPERATION
INTO AN ACCOUNT SEGREGATED FROM LICENSEE ASSETS AND OUTSIDE THE LICENSEE’S
ADMINISTRATIVE CONTROL OF CASH OR LIQUID ASSETS SUCH THAT THE AMOUNT OF FUNDS WOULD
BE SUFFICIENT TO PAY DECOMMISSIONING COSTS. PREPAYMENT MAY BE IN THE FORM OF A
TRUST, ESCROW ACCOUNT, GOVERNMENT FUND, CERTIFICATE OF DEPOSIT, OR DEPOSIT OF
GOVERNMENT SECURITIES IN A FORM APPROVED BY THE DEPARTMENT.

(2) A SURETY METHOD. A SURETY METHOD, INSURANCE, OR OTHER GUARANTEE
METHOD. THESE METHODS GUARANTEE THAT DECOMMISSIONING COSTS WILL BE PAID. A SURETY
METHOD MAY BE IN THE FORM OF A SURETY BOND, LETTER OF CREDIT, OR LINE OF CREDIT. A
PARENT COMPANY GUARANTEE OF FUNDS FOR DECOMMISSIONING COSTS BASED ON A FINANCIAL
TEST MAY BE USED IF THE GUARANTEE AND TEST ARE AS CONTAINED IN APPENDIX F. A
PARENT COMPANY GUARANTEE MAY NOT BE USED IN COMBINATION WITH OTHER FINANCIAL
METHODS TO SATISFY THE REQUIREMENTS OF THIS SECTION. A GUARANTEE OF FUNDS BY THE
APPLICANT OR LICENSEE FOR DECOMMISSIONING COSTS BASED ON A FINANCIAL TEST MAY BE
USED IF THE GUARANTEE AND TEST ARE AS CONTAINED IN APPENDIX F. A GUARANTEE BY THE
APPLICANT OR LICENSEE MAY NOT BE USED IN COMBINATION WITH ANY OTHER FINANCIAL
METHODS TO SATISFY THE REQUIREMENTS OF THIS SECTION OR IN ANY SITUATION WHERE THE
APPLICANT OR LICENSEE HAS A PARENT COMPANY HOLDING MAJORITY CONTROL OF THE VOTING
STOCK OF THE COMPANY. ANY SURETY METHOD OR INSURANCE USED TO PROVIDE FINANCIAL
ASSURANCE FOR DECOMMISSIONING MUST CONTAIN THE FOLLOWING CONDITIONS:

(i) THE SURETY METHOD OR INSURANCE MUST BE OPEN-ENDED OR, IF WRITTEN
FOR A SPECIFIED TERM, SUCH AS FIVE YEARS, MUST BE RENEWED AUTOMATICALLY UNLESS 90
DAYS OR MORE PRIOR TO THE RENEWAL DATE, THE ISSUER NOTIFIES THE DEPARTMENT, THE
BENEFICIARY, AND THE LICENSEE OF ITS INTENTION NOT TO RENEW. THE SURETY METHOD OR
INSURANCE MUST ALSO PROVIDE THAT THE FULL FACE AMOUNT BE AUTOMATICALLY PAID TO THE
- BENEFICIARY PRIOR TO THE EXPIRATION WITHOUT PROOF OF FORFEITURE IF THE LICENSEE
FAILS TO PROVIDE A REPLACEMENT ACCEPTABLE TO THE DEPARTMENT WITHIN 30 DAYS AFTER
RECEIPT OF NOTIFICATION OF CANCELLATION.

(ii) THE SURETY METHOD OR INSURANCE MUST BE PAYABLE TO A TRUST
ESTABLISHED FOR DECOMMISSIONING COSTS. THE TRUSTEE AND TRUST MUST BE ACCEPTABLE TO
THE DEPARTMENT. AN ACCEPTABLE TRUSTEE INCLUDES AN APPROPRIATE STATE OR FEDERAL
GOVERNMENT AGENCY OR AN ENTITY WHICH HAS THE AUTHORITY TO ACT AS A TRUSTEE AND
WHOSE TRUST OPERATIONS ARE REGULATED AND EXAMINED BY A FEDERAL OR STATE AGENCY.

(iii) THE SURETY METHOD OR INSURANCE MUST REMAIN IN EFFECT UNTIL THE
DEPARTMENT HAS TERMINATED THE LICENSE.

(3) AN EXTERNAL SINKING FUND. AN EXTERNAL SINKING FUND IN WHICH DEPOSITS
ARE MADE AT LEAST ANNUALLY, COUPLED WITH A SURETY METHOD OR INSURANCE, THE VALUE OF
WHICH MAY DECREASE BY THE AMOUNT BEING ACCUMULATED IN THE SINKING FUND. AN
EXTERNAL SINKING FUND IS A FUND ESTABLISHED AND MAINTAINED BY SETTING ASIDE FUNDS
PERTIODICALLY IN AN ACCOUNT SEGREGATED FROM LICENSEE ASSETS AND OUTSIDE THE
LICENSEE’S ADMINISTRATIVE CONTROL IN WHICH THE TOTAL AMOUNT OF FUNDS WOULD BE
SUFFICIENT TO PAY DECOMMISSIONING COSTS AT THE TIME TERMINATION OF OPERATION IS
EXPECTED. AN EXTERNAL SINKING FUND MAY BE IN THE FORM OF A TRUST, ESCROW ACCOUNT,
GOVERNMENT FUND, CERTIFICATE QF DEPOSIT, OR DEPOSIT OF GOVERNMENT SECURITIES IN A
FORMAT APPROVED BY THE DEPARTMENT. THE SURETY OR INSURANCE PROVISION MUST BE AS
STATED IN SUBSECTION (f)(2) IF THIS SECTION.
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(4) STATEMENT OF INTENT. IN THE CASE OF FEDERAL, STATE, OR LOCAL
GOVERNMENT LICENSEES, A STATEMENT OF INTENT CONTAINING A COST ESTIMATE FOR
DECOMMISSIONING OR AN AMOUNT BASED ON SUBSECTION (d), AND INDICATING THAT FUNDS FOR
DECOMMISSIONING WILL BE OBTAINED WHEN NECESSARY.

(5) ALTERNATE FINANCIAL ASSURANCE ARRANGEMENTS. ALTERNATE FINANCIAL
ASSURANCE ARRANGEMENTS NOT LISTED IN THIS SECTION MAY BE ACCEPTED BY THE
DEPARTMENT, PROVIDED THE ALTERNATE ARRANGEMENTS ARE SUBMITTED TO THE DEPARTMENT IN
WRITING AND APPROVAL FOR THE ALTERNATE ARRANGEMENT IS GRANTED BY THE DEPARTMENT IN
WRITING.

(g) EACH PERSON LICENSED UNDER THIS ARTICLE SHALL KEEP RECORDS OF INFORMATION

IMPORTANT TO THE DECOMMISSIONING OF A FACILITY IN AN IDENTIFIED LOCATION UNTIL THE
SITE IS RELEASED FOR UNRESTRICTED USE. BEFORE LICENSED ACTIVITIES ARE TRANSFERRED
OR ASSIGNED IN ACCORDANCE WITH § 217.51-217.57 (RELATING TO SPECIFIC LICENSES-
GENERAL CONDITIONS), LICENSEES SHALL TRANSFER ALL RECORDS DESCRIBED IN THIS
PARAGRAPH TO THE NEW LICENSEE. 1IN THIS CASE, THE NEW LICENSEE WILL BE RESPONSIBLE
FOR MAINTAINING THESE RECORDS UNTIL THE LICENSE IS TERMINATED. IF RECORDS
IMPORTANT TO THE DECOMMISSIONING OF A FACILITY ARE KEPT FOR OTHER PURPOSES,
REFERENCE TO THESE RECORDS AND THEIR LOCATIONS MAY BE USED. INFORMATION THE
DEPARTMENT CONSIDERS IMPORTANT TO DECOMMISSIONING CONSISTS OF:

(1) RECORDS OF SPILLS OR OTHER UNUSUAL OCCURRENCES INVOLVING THE SPREAD OF
CONTAMINATION IN AND AROUND THE FACILITY, EQUIPMENT, OR SITE. THESE RECORDS MAY BE
LIMITED TO INSTANCES WHEN CONTAMINATION REMAINS AFTER ANY CLEANUP PROCEDURES OR
WHEN THERE IS REASONABLE LIKELIHOOD THAT CONTAMINANTS MAY HAVE SPREAD TO
INACCESSTIBLE AREAS AS IN THE CASE OF POSSIBLE SEEPAGE INTO POROUS MATERIALS SUCH AS
CONCRETE. THESE RECORDS MUST INCLUDE ANY KNOWN INFORMATION ON IDENTIFICATION OF
INVOLVED NUCLIDES, FORMS, AND CONCENTRATIONS.

(2) AS-BUILT DRAWINGS AND MODIFICATIONS OF STRUCTURES AND EQUIPMENT IN
RESTRICTED AREAS WHERE RADIOACTIVE MATERIALS ARE USED AND/OR STORED, AND OF
LOCATIONS OF POSSIBLE INACCESSIBLE CONTAMINATION SUCH AS BURIED PIPES WHICH MAY BE
SUBJECT TO CONTAMINATION. IF REQUIRED DRAWINGS ARE REFERENCED, EACH RELEVANT
DOCUMENT NEED NOT BE INDEXED INDIVIDUALLY. IF DRAWINGS ARE NOT AVAILABLE, THE
LICENSEE SHALL SUBSTITUTE APPROPRIATE RECORDS OF AVAILABLE INFORMATION CONCERNING
THESE AREAS AND LOCATIONS.

(3) EXCEPT FOR AREAS CONTAINING ONLY SEALED SOURCES (PROVIDED THE SOURCES
HAVE NOT LEAKED OR NO CONTAMINATION REMAINS AFTER ANY LEAK) OR RADIOACTIVE MATERIAL
HAVING ONLY HALF-LIVES OF LESS THAN 65 DAYS, A LIST CONTAINED IN A SINGLE DOCUMENT
AND UPDATED EVERY 2 YEARS, OF THE FOLLOWING:

(i) ALL AREAS DESIGNATED AND FORMERLY DESIGNATED RESTRICTED AREAS AS
DEFINED IN § 215.2 ( RELATING TO DEFINITIONS).

(ii) ALL AREAS OUTSIDE OF RESTRICTED AREAS THAT REQUIRE DOCUMENTATION
UNDER SUBSECTION (g) (1).

{iii) ALL AREAS OUTSIDE OF RESTRICTED AREAS WHERE CURRENT AND PREVIOUS
WASTES HAVE BEEN BURIED AS DOCUMENTED UNDER § 219.208 (RELATING TO RECORDS OF
WASTE DISPOSAL).

(iv) ALL AREAS OUTSIDE OF RESTRICTED AREAS WHICH CONTAIN MATERIAL SUCH
THAT, IF THE LICENSE EXPIRED, THE LICENSEE WOULD BE REQUIRED TO EITHER
DECONTAMINATE THE AREA TO UNRESTRICTED RELEASE LEVELS OR APPLY FOR APPROVAL FOR
DISPOSAL UNDER § 219.182 ( RELATING TO METHOD OF OBTAINING APPROVAL OF PROPOSED
DISPOSAL PROCEDURES) .
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(4) RECORDS OF THE COST ESTIMATE PERFORMED FOR THE DECOMMISSIONING FUNDING
PLAN OR OF THE AMOUNT CERTIFIED FOR DECOMMISSIONING, AND RECORDS OF FUNDING METHOD
USED_FOR ASSURING FUNDS IF EITHER A FUNDING PLAN OR CERTIFICATION IS USED.
(h) THE FOLLOWING SPECIFIC LICENSEES ARE REQUIRED TO MAKE FINANCIAL SURETY
ARRANGEMENTS :

(1) MAJOR PROCESSORS.

(2) WASTE HANDLING LICENSEES.

(3) FORMER U.S. ATOMIC ENERGY COMMISSION OR NRC LICENSED FACILITIES.

(4) ALL OTHERS EXCEPT PERSONS EXEMPT UNDER SUBSECTION (i).

(i) THE FOLLOWING PERSONS ARE EXEMPT FROM THE REQUIREMENTS OF SUBSECTION (a):

(1) PERSONS AUTHORIZED TO POSSESS NO MORE THAN 1,000 TIMES THE QUANTITY
SPECIFIED IN APPENDIX B (RELATING TO EXEMPT QUANTITIES) .

{2) PERSONS AUTHORIZED TO POSSESS RADIOACTIVE NOBLE GASSES IN SEALED
SOURCES WITH NO RADIOACTIVE DAUGHTER PRODUCT WITH HALF-LIVE GREATER THAN 30 DAYS.

dr o de e A

$§ 217.65 Specific licenses for the use of sealed sources in industrial
radiography.

In addition to the requirements of § 217.52 (relating to general requirements for
the issuance of specific licenses), a specific license for use of sealed sources in
industrial radiography will be issued if:

(1) The applicant has an adequate program for training radiographers and
radiographer’s assistants and submits to the Department a schedule or description
of the program which specifies the following:

(1) Initial training.

(A) AFTER MAY 28, 1999, AN APPLICANT NEED NOT DESCRIBE ITS INITIAL
TRAINING AND EXAMINATION PROGRAM FOR RADIOGRAPHERS IN THE SUBJECTS OUTLINED IN
APPENDIX A, CHAPTER 225 (RELATING TO RADIATION SAFETY REQUIREMENTS FOR INDUSTRIAL
USES AND RADIOGRAPHIC OPERATIONS) .

(B) FROM (THE BLANK REFERS TO THE EFFECTIVE DATE
OF THESE REGULATIONS) TO MAY 28, 1999, AN APPLICANT MAY AFFIRM THAT ALL INDIVIDUALS
ACTING AS INDUSTRIAL RADIOGRAPHERS WILL BE CERTIFIED IN RADIATION SAFETY BY A
CERTIFYING ENTITY BEFORE COMMENCING DUTY AS RADIOGRAPHERS. THIS AFFIRMATION
SUBSTITUTES FOR A DESCRIPTION OF ITS INITIAL TRAINING AND EXAMINATION PROGRAM FOR
RADIOGRAPHERS IN THE SUBJECTS OUTLINED IN APPENDIX A, CHAPTER 225 (RELATING TO
RADIATION SAFETY REQUIREMENTS FOR INDUSTRIAL USES AND RADIOGRAPHIC OPERATIONS).

e de e ke

(vi) THE PROCEDURES FOR VERIFYING AND DOCUMENTING THE CERTIFICATION STATUS OF
RADIOGRAPHERS AND FOR ENSURING THAT THE CERTIFICATION OF INDIVIDUALS ACTING AS
RADIOGRAPHERS REMAINS VALID.

(vii) THE INSPECTIONS OF THE JOB PERFORMANCE OF EACH RADIOGRAPHER AND
RADIOGRAPHER’S ASSISTANT AT INTERVALS NOT TO EXCEED SIX MONTHS, AS DESCRIBED IN
S 225.73 (RELATING TO AUDITS AND SAFETY REVIEWS OF RADIOGRAPHERS AND RADIOGRAPHERS’
ASSISTANTS) .
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. (5) The applicant who desires to conduct the required leak tests OF SEALED
SOURCES OR OF EXPOSURE DEVICES CONTAINING DEPLETED URANIUM personally has
established adequate procedures to be followed in testing sealed sources for
possible leakage and contamination and submits to the Department a description of
the procedures to be used including the following:

k& de

(8) THE APPLICANT IDENTIFIES AND LISTS THE QUALIFICATIONS OF THE
INDIVIDUAL (S) DESIGNATED AS THE RADIATION SAFETY OFFICER UNDER § 225.51(a)
(RELATING TO RADIATION SAFETY OFFICER FOR_INDUSTRIAL RADIOGRAPHY) AND POTENTIAL
DESIGNEES RESPONSIBLE FOR ENSURING THAT THE APPLICANT’S RADIATION SAFETY PROGRAM IS
IMPLEMENTED IN ACCORDANCE WITH APPROVED PROCEDURES .

(9) IF THE APPLICANT INTENDS TO PERFORM “IN-HOUSE” CALIBRATIONS OF SURVEY
INSTRUMENTS, THE DESCRIPTION OF THE METHODS TO BE USED AND THE RELEVANT EXPERIENCE
OF THE INDIVIDUAL(S) WHO WILL PERFORM THE CALIBRATIONS. ALL CALIBRATIONS SHALI BE
PERFORMED ACCORDING TO THE PROCEDURES DESCRIBED AND AT THE FREQUENCY DESCRIBED IN
§ 225.152 (RELATING TO RADIATION SURVEY METER CALIBRATION REQUIREMENTS).

(10) THE APPLICANT IDENTIFIES AND DESCRIBES THE LOCATION(S) OF ALL FIELD
STATIONS AND PERMANENT RADIOGRAPHIC INSTALLATIONS.

(11) THE APPLICANT IDENTIFIES THE LOCATION (S} WHERE ALL RECORDS REQUIRED
BY THIS ARTICLE AND CHAPTER 225 (RELATING TO RADIATION SAFETY REQUIREMENTS FOR

INDUSTRIAL USES AND RADIOGRAPHIC OPERATIONS) WILL BE MAINTAINED.

§ 217.84. Licensing the manufacture and distribution of measuring, gauging or
controlling devices.

(a) An application for a specific license to manufacture or distribute devices
containing radioactive material, excluding special nuclear material, to persons
generally licensed under § 217.42 (relating to certain measuring, gauging or
controlling devices) or equivalent regulations of the NRC, an agreement state or a
licensing state will be approved if:

de de de de de

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

LA R 2

(i1} Under ordinary conditions of handling, storage and use of the device, the
radioactive material contained in the device will not be released or inadvertently
removed from the device, and it is unlikely that a person will receive in a period
of one [calendar quarter] YEAR a dose in excess of 10% of the limits specified in
the table in § 219.11(a) (Reserved)] A DOSE IN EXCESS OF 10 % OF THE ANNUAL LIMITS
SPECIFIED IN § 219.31 (RELATING TO OCCUPATIONAL DOSE LIMITS FOR ADULTS) .

J d de ke de

APPENDIX E

QUANTITIES FOR USE WITH § 217.58
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NOTE: The table text is shown as normal text to enhance readability

Material Microcuries
American ~241 .01
Antimony-122 100
Antimony-124 10
Antimony-125 10
Arsenic-73 100
Arsenic-74 10
Arsenic-76 10
Arsenic-177 100
Barium-131 10
Barium=-133 10
Barium-140 10
Bismuth-210 1
Bromine-82 10
Cadmium-109 10
Cadmium-115m 10
Cadmium-115 100
Calcium-45 10
Calcium-47 10
Carbon-14 100
Cerium-141 100
Cerium-143 100
Cerium-144 1
Cesium-131 1,000
Cesium-134m 100
Cesium=-134 1
Cesium-135 10
Cesium-136 10
Cesium-137 10
Chlorine-36 10
Chlorine-38 10
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Chrémium-ﬁl
Cobalt-58m
Cobalt-58
Cobalt-60
Copper-64
Dysprosium-165
Dysprosium-166
Erbium-169
Erbium-171
Europium-152
Europium-152
Europium-154
Europium-155
Fluorine-18
Gadolinium-153
Gadolinium=-159
Gallium-72
Germanium-71
Gold-198
Gold-199
Hafnium-181
Holmium-166
Hydrogen-3
Indium-113m
Indium-114m
Indium~115m
Indium=-115
Iodine-125
Iodine-126
Iodine-129
Iodine-131

Iodine~132

1,000
10

10

100
10
100
100
100
9.2h 100

13 yr 1

10
1,000
10
100
10
100
100
100
10
100
1,000
100
10
100

10

10

2179



N

N

Iodine~133
Iodine-134
Iodine-135
Iridium-192
Iridium-194
Iron-55
Iron-59
Krypton=-85
Krypton-87
Lanthanum-140
Lutetium=-177
Manganese-52
Manganese-54
Manganese-56
Mercury-1§7m
Mercury-197
Mercury-203
Molybdenum-99
Neodymium-147
Neodymium-149
Nickel-50
Nickel-63
Nickel=~65
Niobium-93m
Niobium-95
Niobium-97
Osmium-185
Osmium=-19im
Osmium-191
Osmium-193
Palladium-106

Palladium-108
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Phosphorus-33 10

Platinum-191 100

Platinum-193m 100

Platinum~193 100

Platinum-197m 100

Platinum-197 100

Plutonium-239 4 .01

Polonium-210 0,2

Potassium-42 10

Praseodymium-l42l 100

Praseodymium=-143 10

Promethium-147 10 1
Promethium~149 10 :
Radium-236 ’ .01

Rhenium-136 100

Rhenium-138 100

Rhodium-103m 100

Rhodium-106 100 ,
Rubidium-66 10 §
Rubidium-87 10

Rubidium-97 100

Ruthenium-103 10

Ruthenium-105 10

Ruthenium-106 1 ;
Samarium=-151 10 |
Samarium=-153 100

Scandium-46 10

Scandium-47 100

Scandium-48 10

Selenium=~75 10

Silicon-31 100

Silver-106 10
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_Silver-110m
Silver-111
Sodium-24
Strontium-85
Strontium-89
Strontium-90
Strontium-91
Strontium-92
Sulphur~35
Tantajum-182
Technetium-96
Technetium-97m
Technetium-97
Technetium-99m
Technetium-99
Tellurium-125m
Tellurium-127m
Tellurium-127
Tellurjium-129m
Tellurium-129
Tellurium-131m
Tellurium-132
Terbium-160
Thallium-200
Thallium-201
Thallium-202
Thallium-204
Thorium {natural)?
Thulium-170
Thulium-171
Tin-113

Tin-125
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Tungsten-181 10

Tungsten-185 10
Tungsten-~187 100
Uranium (natural) ? 100
Uranjum-233 .01
Uranium-234 and .01

Uranium 235

Vanadium-48 ) 10
Xenon-131m 1,000
Xenon-133 100
Xenon-135 100
Yttrium=-175 ' 100
Yttrium-90 10
Yttrium-91 . 10
Yttrium-92 100
Yttrium-93 100
Zinc-65 10
2inc-69m 100
Zinc-69 1,000
Zirconium-93 10
Zirconium~95 10
Zirconium-97 10
Any alpha emitting 0.01°

radionuclide not
listed above or
mixtures of alpha
emitters of unknown
composition.

Any radionuclide other 0.1
that alpha emitting

radionuclides, not

listed above or

mixtures of beta

emitters of unknown

composition.

L]
(1) BASED OF ALPHA DISINTEGRATION RATE OF TH-232, TH-230 AND
THEIR DAUGHTER PRODUCTS,
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(2) BASED OF ALPHA DISINTEGRATION RATE OF U-233, U-234, AND U-
235 .

NOTE.---FOR PURPOSES OF § 217.58(A), WHERE THERE IS INVOLVED A COMBINATION OF
ISOTOPES IN KNOWN AMOUNTS, THE LIMIT FOR THE COMBINATION SHOULD BE DERIVED AS
FOLLOWS: DETERMINE, FOR EACH ISOTOPE IN THE COMBINATION, THE RATIO BETWEEN THE
QUANTITY PRESENT IN THE COMBINATION AND THE LIMIT OTHERWISE ESTABLISHED FOR THE
SPECIFIC ISOTOPE WHEN NOT IN COMBINATION. THE SUM OF SUCH RATIOS FOR ALL THE
ISOTOPES IN THE COMBINATION EQUALS "R".

APPENDIX F

CRITERIA RELATING TO USE OF FINANCIAL TESTS AND SELF GUARANTEES OF PROVIDING
REASONABLE ASSURANCE OF FUNDS FOR DECOMMISSIONING

I. INTRODUCTION.

AN APPLICANT OR LICENSEE MAY PROVIDE REASONABLE ASSURANCE OF THE AVAILABILITY OF
FUNDS FOR DECOMMISSIONING BASED ON FURNISHING ITS OWN GUARANTEE THAT FUNDS WILL BE
AVAILABLE FOR DECOMMISSIONING COSTS AND ON A DEMONSTRATION THAT THE COMPANY PASSES
THE FINANCIAL TEST OF SECTION II OF THIS APPENDIX,. THE TERMS OF THE SELF-
GUARANTEE ARE IN SECTION III OF THIS APPENDIX. THIS APPENDIX ESTABLISHES CRITERIA
FOR PASSING THE FINANCIAL TEST FOR THE SELF GUARANTEE AND ESTABLISHES THE TERMS FOR
A SELF-GUARANTEE. :

II. FINANCIAL TEST.

A. TO PASS THE FINANCIAL TEST, A COMPANY MUST MEET ALL OF THE FOLLOWING CRITERIA:

1. TANGIBLE NET WORTH AT LEAST 10 TIMES THE TOTAL CURRENT DECOMMISSIONING COST
ESTIMATE (OR THE CURRENT AMOUNT REQUIRE IF CERTIFICATION IS USED) FOR ALL !
DECOMMISSIONING ACTIVITIES FOR WHICH THE COMPANY IS RESPONSIBLE AS SELF- !
GUARANTEEING LICENSEE AND AS PARENT-GUARANTOR.

2. ASSETS LOCATED IN THE UNITED STATES AMOUNTING TO AT LEAST 90 PERCENT OF TOTAL
ASSETS OR LEAST 10 TIMES THE TOTAL CURRENT DECOMMISSIONING COST ESTIMATE (FOR THE
CURRENT AMOUNT REQUIRE IF CERTIFICATION IS USED) FOR ALL DECOMMISSIONING
ACTIVITIES FOR WHICH THE COMPANY IS RESPONSIBLE AS SELF-GUARANTEEING LICENSEE AND
AS PARENT-GUARANTOR.

3. A CURRENT RATING FOR ITS MOST RECENT BOND ISSUANCE OF AAA, AA, OR A AS ISSUED !
BY STANDARD AND POORS (S&P), OR AAA, AA, OR A AS ISSUED BY MOODY'S. !

B. TO PASS THE FINANCIAL TEST, A COMPANY MUST MEET ALL OF THE FOLLOWING ADDITIONAL
REQUIREMENTS:

(1) THE COMPANY MUST HAVE AT LEAST ONE CLASS OF EQUITY SECURITIES REGISTERED UNDER
THE SECURITIES EXCHANGE ACT OF 1934.

(2) THE COMPANY'S INDEPENDENT CERTIFIED PUBLIC ACCOUNTANT MUST HAVE COMPARED THE
DATA USED BY THE COMPANY IN THE FINANCIAL TEST WHICH IS DERIVED FROM THE
INDEPENDENTLY AUDITED, YEAREND FINANCIAL STATEMENTS FOR THE LATEST FISCAL YEAR,
WITH THE AMOUNTS IN SUCH FINANCIAL STATEMENT, IN CONNECTION WITH THAT PROCEDURE,
THE LICENSEE SHALL INFORM NRC WITHIN 90 DAYS OF ANY MATTERS COMING TO THE ATTENTION
OF THE AUDITOR THAT AUDITOR TO BELIEVE THAT THE DATA SPECIFIED IN THE FINANCIAL
TEST SHOULD BE ADJUSTED AND THAT THE COMPANY NO LONGER PASSES THE TEST.
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(3) AFTER THE INITIAL FINANCIAL TEST, THE COMPANY MUST REPEAT PASSAGE OF THE TEST
WITHIN 90 DAYS AFTER THE CLOSE.OF EACH SUCCEEDING FISCAL YEAR.

C. IF THE LICENSEE NO LONGER MEETS THE REQUIREMENTS OF SECTION II, A, OF THIS
APPENDIX, THE LICENSEE MUST SEND IMMEDIATE NOTICE TO THE COMMISSION OF ITS INTENT
TO ESTABLISH ALTERNATE FINANCIAL ASSURANCE AS SPECIFIED IN THE COMMISSION’S
REGULATIONS WITHIN 120 DAYS OF SUCH NOTICE.

IITI. COMPANY SELF-GUARANTEE.

THE TERMS OF A SELF-GUARANTEE WHICH AN APPLICANT OR LICENSEE FURNISHES MUST PROVIDE
THAT:

A. THE GUARANTEE WILL REMAIN IN FORCE UNLESS THE LICENSEE SENDS NOTICE OF
CANCELLATION BY CERTIFIED MAIL TO THE COMMISSION. CANCELLATION MAY NOT OCCUR,
HOWEVER, DURING THE 120 DAYS BEGINNING ON THE DATE OF RECEIPT OF THE NOTICE OF
CANCELLATION BY THE COMMISSION, AS EVIDENCED BY RETURN RECEIPT.

B. THE LICENSEE SHALL PROVIDED ALTERNATIVE FINANCIAL ASSURANCE AS SPECIFIED IN THE
COMMISSION’S REGULATIONS WITHIN 90 DAYS FOLLOWING RECEIPT BY THE COMMISSION OF A
NOTICE OF CANCELLATION OF THE GUARANTEE.

C. THE GUARANTEE AND FINANCIAL TEST PROVISIONS MUST REMAIN IN EFFECT UNTIL THE
COMMISSION HAS TERMINATED THE LICENSE OR UNTIL ANOTHER FINANCIAL AS ASSURANCE
METHOD ACCEPTABLE TO THE COMMISSION HAS BEEN PUT IN EFFECT BY THE LICENSEE.

D. THE LICENSEE WILL PROMPTLY FORWARD TO THE COMMISSION AND THE LICENSEE’S
INDEPENDENT AUDITOR ALL REPORTS COVERING THE LATEST FISCAL YEAR FILED BY THE
LICENSEE WITH THE SECURITIES AND EXCHANGE COMMISSION PURSUANT TO THE REQUIREMENT
OF SECTION 13 OF THE SECURITIES AND EXCHANGE ACT OF 1934.

E. IF, AT ANY TIME, THE LICENSEE’S MOST RECENT BOND ISSUANCE CEASES TO BE RATED IN
ANY CATEGORY OF “A” OR ABOVE BY EITHER STANDARD AND POORS OR MOODYS, THE LICENSEE
WILL PROVIDED NOTICE IN WRITING OF SUCH FACT TO THE COMMISSION WITH 20 DAYS AFTER
PUBLICATION OF THE CHANGE BY THE RATING SERVICES. 1IF THE LICENSEE’S MOST RECENT
BOND ISSUANCE CEASES TO BE RATED IN ANY CATEGORY OF A OR ABOVE BY BOTH STANDARD AND
POORS AND MOODY’S THE LICENSEE NO LONGER MEETS THE REQUIREMENTS OF SECTION I1I, A,
OF THIS APPENDIX.

F. THE APPLICANT OR LICENSEE MUST PROVIDE TO THE COMMISSION A WRITTEN GUARANTEE (A

WRITTEN COMMITMENT BY A CORPORATE OFFICER) WHICH STATES THAT THE LICENSEE WILL FUND
AND CARRY OUT THE REQUIRED DECOMMISSIONING ACTIVITIES OR, UPON ISSUANCE OF AN ORDER
BY THE COMMISSION, THE LICENSEE WILL SET UP AND FUND A TRUST IN THE AMOUNT OF THE

CURRENT COST ESTIMATES FOR DECOMMISSIONING.
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CHAPTER 219
STANDARﬁé FOR PROTECTION AGAINST RADIATION

Subchapter A. GENERAL PROVISIONS

§ 219.3. Definitions.

The following words and terms, when used in this chapter, have the following
meanings, unless the context clearly indicates otherwise:

Y 4 e e A

CONSTRAINT (DOSE CONSTRAINT) - A VALUE ABOVE WHICH SPECIFIED LICENSEE ACTIONS
ARE REQUIRED.
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Subchapter B. RADIATION PROTECTION PROGRAMS
§ 219.21. Radiation protection programs.

(a) The licensee or registrant shall develop, document, and implement a
radiation protection program COMMENSURATE WITH THE SCOPE AND EXTENT OF THE
LICENSEE’S OR REGISTRANT’S ACTIVITIES AND sufficient to ensure compliance with
the provisions of this chapter.
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(f) TO IMPLEMENT THE ALARA REQUIREMENTS OF § 219.21(b) AND NOTWITHSTANDING THE
REQUIREMENTS IN § 219.51 (RELATING TO DOSE LIMITS FOR INDIVIDUAL MEMBERS OF THE
PUBLIC), A CONSTRAINT ON AIR EMISSIONS OF RADIOACTIVE MATERIAL TO THE
ENVIRONMENT, EXCLUDING RADON-222 AND ITS DAUGHTERS, SHALL BE ESTABLISHED BY
LICENSEES SUCH THAT THE INDIVIDUAL MEMBER OF THE PUBLIC LIKELY TO RECEIVE THE
HIGHEST DOSE WILL NOT BE EXPECTED TO RECEIVE A TOTAL_EFFECTIVE DOSE EQUIVALENT IN
EXCESS OF 10 mrem (0.1 mSv) PER YEAR FROM THESE EMISSIONS. IF A LICENSEE SUBJECT

TO THIS REQUIREMENT EXCEEDS THIS DOSE CONSTRAINT, THE LICENSEE SHALL REPORT THE
EXCEEDANCE AS PROVIDED IN § 219.223 (RELATING TO REPORTS OF EXPOSURES, RADIATION
LEVELS AND CONCENTRATIONS OF RADIOACTIVE MATERIAL EXCEEDING THE LIMITS) AND
PROMPTLY TAKE APPROPRIATE CORRECTIVE ACTION TO ENSURE AGAINST RECURRENCE.

Jr de de e Kk

Subchapter D. RADIATION DOSE LIMITS FOR INDIVIDUAL MEMBERS OF THE PUBLIC
S 219.51. Dose limits for individual members of the public.

(a) The licensee or registrant shall conduct operations so that the following
conditions are met:

(1) [Except as provided in paragraph (2), t) The total effective dose
equivalent to individual members of the public from the licensed or registered
operation does not exceed 1 mSv (0.1 rem) in a year, exclusive of the dose
contributionS FROM BACKGROUND RADIATION, FROM ANY MEDICAL ADMINISTRATION THE
INDIVIDUAL HAS RECEIVED, FROM EXPOSURE TO INDIVIDUALS ADMINISTERED RADIOACTIVE
MATERIAL AND RELEASED IN ACCORDANCE WITH § 224.109 (RELATING TO RELASE OF
PATIENTS CONTAINING RADIOPHARMACEUTICALS OR PERMANENT IMPLANTS), FROM VOLUNTARY
PARTICIPATION IN MEDICAL RESEARCH PROGRAMS AND from the licensee's or
registrant's disposal of radiocactive material into sanitary sewerage in
accordance with § 219.183 (relating to disposal by release into sanitary
sewerage) .
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[(2) The total e :ctive dose equivalent to indiv. ial members of the public
in unrestricted areas from exposure to radiation from diagnostic radiation
machines does not exceed 5 mSv (0.5 rem).]

.

([3] 2) The dose in any unrestricted area from external sources EXCLUSIVE OF
THE _DOSE CONTRIBUTIONS FROM PATIENTS ADMINISTERED RADIOACTIVE MATERIAL AND
RELEASED IN ACCORDANCE WITH § 224.109, (RELATING TO RELEASE OF PATIENTS
CONTAINING RADIOPHARMACEUTICALS OR PERMANENT IMPLANTS) does not exceed 0.02 mSv
(0.002 rem) in any one hour, if an individual were continuously present in the
area. .
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Subchapter H. RESPIRATORY PROTECTION AND CONTROLS TO RESTRICT INTERNAL EXPOSURE
IN RESTRICTED AREAS
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§ 219.114 FURTHER RESTRICTIONS ON THE USE OF RESPTRATORY PROTECTION EQUIPMENT.

THE DEPARTMENT MAY IMPOSE RESTRICTIONS IN ADDITION TO THOSE IN §§ 219.112 AND
219.113 (RELATING TO USE OF OTHER CONTROLS; AND USE OF INDIVIDUAL RESPIRATORY
EQUIPMENT) AND APPENDIX A TO:

(a) ENSURE THE RESPIRATORY PROTECTION PROGRAM OF THE LICENSEE IS ADEQUATE TO
LIMIT EXPOSURES OF INDIVIDUALS TO AIRBORNE RADIOACTIVE MATERIAL.

(b) LIMIT THE EXTENT TO WHICH A LICENSEE MAY USE RESPIRATORY PROTECTION
EQUIPMENT INSTEAD OF PROCESS OR OTHER ENGINEERING CONTROLS.
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Subchapter M. REPORTS

§ 219.223. Reports of exposures, radiation levels, and concentrations of
radioactive material exceeding the limits.

oo de de de d

(2) Doses in excess of one or more of the following:
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(vi) THE ALARA CONSTRAINTS FOR AIR EMISSIONS ESTABLISHED UNDER § 219.21(f)
(RELATING TO RADIATION PROTECTION PROGRAMS) )
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(b) Contents of Reports.

(1) Each report required by subsection (a) shall describe the extent of
exposure of individuals to radiation and radiocactive material, including, as
appropriate:
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(iv) Corrective steps taken or planned to ensure against a recurrence,
including the schedule for achieving conformance with applicable limits, ALARA
CONSTRAINTS, generally applicable environmental standards, and associated license
or registration conditions.
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CHAF R 220. NOTICES, INSTRUCTIONS AN. REPORTS TO
WORKERS; INSPECTIONS

N e de de dr b

§ 220.2. Posting of notices to workers.

kot i e

(d) Department documents posted under subsection (a) (4) shall be posted
within [5] 2 working days after receipt of the documents from the Department;
the licensee's or registrant's response shall be posted within 5 working days
after dispatch from the licensee or registrant. The documents shall remain
posted for a minimum of 5 working days or until action correcting the
vicolation has been completed, whichever is later.
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§ 220.3. Instructions to workers.

(a) An individual [working in or frequenting a portion of a restricted
area] WHO IS LIKELY TO RECEIVE IN A YEAR AN OCCUPATIONAL DOSE IN EXCESS OF 100
mrem(l mSv) shall be:

(1) Informed of the storage, transfer or use of radiation sources [in the
portion of the restricted area].

e dedede

(b) The extent of the instruction shall be commensurate with potential
radiological health protection problems in the [restricted area] WORK PLACE.
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§ 220.8. Inspections not warranted; informal review.

(a) If the Bureau of Radiation Protection determines that an inspection
is not warranted for a complaint made under § 220.7 (relating to requests by
workers for inspections) because there are no reasonable grounds to believe
that a violation exists or has occurred, the Bureau of Radiation Protection
will notify the complainant in writing of the determination. The complainant
may obtain review of the determination by submitting a written statement of
position to the Office of the Secretary, Department of Environmental
[Resources] PROTECTION. The Department will provide the licensee or registrant
with a copy of the statement by certified mail, excluding, at the request of
the complainant, the name of the complainant. The licensee or registrant may
submit an opposing written statement of position with the Department of
Environmental [Resources] PROTECTION, which will provide the complainant with
a copy of the statement by certified mail.

s de e de
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CHAPTER 224. MEDICAL USE OF RADIOACTIVE
MATERIAL

Subchapter A. GENERAL |

dede ok de ok
§224.2. Definitions.
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AUTHORIZED NUCLEAR PHARMACIST—A PHARMACIST WHO MEETS ONE OF THE FOLLOWING
REQUIREMENTS:

(1) IS BOARD CERTIFIED AS A NUCLEAR PHARMACIST BY THE BOARD OF
PHARMACEUTICAL SPECIALTIES.

(ii) IS IDENTIFIED AS AN AUTHORIZED NUCLEAR PHARMACIST ON A DEPARTMENT, NRC
OR_AGREEMENT STATE LICENSE THAT AUTHORIZES THE USE OF RADIOACTIVE MATERIAL IN THE
PRACTICE OF NUCLEAR PHARMACY. :

(iii) IS IDENTIFIED AS AN AUTHORIZED NUCLEAR PHARMACIST ON A PERMIT ISSUED
BY THE DEPARTMENT, NRC OR AGREEMENT STATE SPECIFIC LICENSE OF BROAD SCOPE THAT IS
AUTHORIZED TO PERMIT THE USE OF RADIOACTIVE MATERIAL IN THE PRACTICE OF NUCLEAR
PHARMACY. :
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DIAGNOSTIC CLINICAL PROCEDURES MANUAL—-A COLLECTION OF WRITTEN PROCEDURES THAT
DESCRIBES EACH METHOD -~ AND OTHER INSTRUCTIONS AND PRECAUTIONS - BY WHICH THE
LICENSEE PERFORMS CLINICAL DIAGNOSTIC PROCEDURES; WHERE EACH DIAGNOSTIC CLINICAL i
.PROCEDURE HAS BEEN APPROVED BY THE AUTHORIZED USER AND INCLUDES THE !
RADIOPHARMACEUTICAL DOSAGE AND ROUTE OF ADMINISTRATION.
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Medical use-- In the practice of medicine, the intentional administration
(external or internal) administration of radioactive material or the radiation

therefrom, to human beings OR HUMAN RESEARCH SUBJECTS UNDER THE SUPERVISION OF AN
AUTHORIZED USER.
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Misadministration--The administration of one of the following:

((i) A radiopharmaceutical or radiation from a radiation source other than
the one intended or prescribed.

(ii) A radiopharmaceutical or radiation therapy to a wrong patient.
(iii) A radiopharmaceutical or radiation by a route of administration other

than that intended by the prescribing physician or radiation therapy to an organ
other than that prescribed by the physician.

(iv) A diagnostic dosage of a radiopharmaceutical differing from the
prescribed dosage by more than 50%.
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(v} A therapy dosége of a radiopharmaceutical differing from the prescribed
dosage by more than 10%.

(vi) A therapy radiation dose from a radiation source such that errors in
the source calibration, time of exposure and treatment geometry result in a
calculated total treatment dose differing from the final prescribed total treatment
dose by more than 10%.

(vii) Radioactive material not specifically authorized for human use, or

medical irradiation by sources.whose characteristics do not meet established
criteria for that type of radiation source.]

(i) A RADIOPHARMACEUTICAL DOSAGE GREATER THAN 30 pCi (1.11 MBQ) OF EITHER
SODIUM IODIDE I-125 OR I-131 UNDER ONE OF THE FOLLOWING CONDITIONS:

(A) INVOLVING THE WRONG INDIVIDUAL OR WRONG PHARMACEUTICAL.

(B) WHEN BOTH THE ADMINISTERED DOSAGE DIFFERS FROM THE PRESCRIBED
DOSAGE BY MORE THAN 20% OF THE PRESCRIBED DOSAGE AND THE DIFFERENCE BETWEEN

THE ADMINISTERED AND PRESCRIBED DOSAGE EXCEEDS 30 uCi (1.11 MBq) .

(ii) A THERAPEUTIC RADIOPHARMACEUTICAL DOSAGE, OTHER THAN SODIUM
IODIDE I-125 OR I-131 UNDER ONE OF THE FOLLOWING CONDITIONS:

(A) INVOLVING THE WRONG INDIVIDUAL, WRONG RADIOPHARMACEUTICAL, OR
WRONG ROUTE OF ADMINISTRATION.

(B) WHEN THE ADMINISTERED DOSAGE DIFFERS FROM THE PRESCRIBED
DOSAGE BY MORE THAN 20% OF THE PRESCRIBED DOSAGE.

(iii) A GAMMA STEREOTACTIC RADIOSURGERY RADIATION DOSE UNDER ONE OF
THE FOLLOWING CONDITIONS::

(A) INVOLVING THE WRONG INDIVIDUAL OR WRONG TREATMENT SITE.

(B) WHEN THE CALCULATED TOTAL ADMINISTERED DOSE DIFFERS FROM THE
TOTAL PRESCRIBED DOSE BY MORE THAN 10% OF THE TOTAL PRESCRIBED DOSE.

(iv) A TELETHERAPY RADIATION DOSE UNDER ONE OF THE FOLLOWING
CONDITIONS:

(A) INVOLVING THE WRONG INDIVIDUAL, WRONG MODE OF TREATMENT, OR
WRONG TREATMENT SITE.

(B) WHEN THE TREATMENT CONSISTS OF THREE OR FEWER FRACTIONS AND
THE CALCULATED TOTAL ADMINISTERED DOSE DIFFERS FROM THE TOTAL PRESCRIBED
DOSE BY MORE THAN 10% OF THE TOTAL PRESCRIBED DOSE.

(C) WHEN THE CALCULATED WEEKLY ADMINISTERED DOSE IS 30% GREATER
THAN THE WEEKLY PRESCRIBED DOSE.

(D) WHEN THE CALCULATED TOTAL ADMINISTERED DOSE DIFFERS FROM THE
TOTAL PRESCRIBED DOSE BY MORE THAN 20% OF THE TOTAL PRESCRIBED DOSE.

(v) A BRACHYTHERAPY RADIATION DOSE UNDER ONE OF THE FOLLOWING
CONDITIONS:

(A) INVOLVING THE WRONG INDIVIDUAL, WRONG RADIOISOTOPE, OR WRONG
TREATMENT SITE --EXCLUDING, FOR PERMANENT IMPLANTS, SEEDS THAT WERE
IMPLANTED IN THE CORRECT SITE BUT MIGRATED OUTSIDE THE TREATMENT SITE);
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(B) INVOLVING A SEALED SOURCE THAT IS LEAKING.

(C) WHEN, FOR A TEMPORARY IMPLANT, ONE OR MORE SEALED SOURCES ARE
NOT REMOVED UPON COMPLETION OF THE PROCEDURE.

(D) WHEN THE CALCULATED ADMINISTERED DOSE DIFFERS FROM THE
PRESCRIBED DOSE BY MORE THAN 20% OF THE PRESCRIBED DOSE.

(vi) A DIAGNOSTIC RADIOPHARMACEUTICAL DOSAGE, OTHER THAN QUANTITIES

GREATER THAN 30 puCi (1.11 MBq) OF EITHER SODIUM IODIDE I-125 OR I-131,WHEN

THE CONDITIONS IN CLAUSES (A) AND (B) APPLY:

(A) INVOLVING THE WRONG INDIVIDUAL, WRONG RADIOPHARMACEUTICAL,
WRONG ROUTE OF ADMINISTRATION, OR WHEN THE ADMINISTERED DOSAGE DIFFERS FROM
THE PRESCRIBED DOSAGE.

(B) WHEN THE DOSE TO THE INDIVIDUAL EXCEEDS 5 REM (50 msSv)

EFFECTIVE DOSE EQUIVALENT OR 50 REMS (0.5 Sv) DOSE EQUIVALENT TO ANY
INDIVIDUAL ORGAN.
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PRESCRIBED DOSAGE--THE QUANTITY OF RADIOPHARMACEUTICAL ACTIVITY AS
DOCUMENTED IN ONE OF THE FOLLOWING METHODS:

{i) IN A WRITTEN DIRECTIVE.

(ii) EITHER IN THE DIAGNOSTIC CLINICAL PROCEDURES MANUAL OR IN ANY
APPROPRIATE RECORD IN ACCORDANCE WITH THE DIRECTIONS OF THE AUTHORIZED USER
FOR DIAGNOSTIC PROCEDURES.

PRESCRIBED DOSE--ONE OF THE FOLLOWING:

(i) FOR GAMMA STEREOTACTIC RADIOSURGERY, THE TOTAL DOSE AS DOCUMENTED
IN THE WRITTEN DIRECTIVE.

(ii) FOR TELETHERAPY, THE TOTAL DOSE AND DOSE PER FRACTION AS
DOCUMENTED IN THE WRITTEN DIRECTIVE.

(iii) FOR BRACHYTHERAPY, EITHER THE TOTAL SOURCE STRENGTH AND
EXPOSURE TIME OR THE TOTAL DOSE, AS DOCUMENTED IN THE WRITTEN DIRECTIVE.
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RECORDABLE EVENT—THE ADMINISTRATION OF:

(i) A RADIOPHARMACEUTICAL OR RADIATION WITHOUT A WRITTEN DIRECTIVE WHERE A
WRITTEN DIRECTIVE IS REQUIRED.

(ii) A RADIOPHARMACEUTICAL OR RADIATION WHERE A WRITTEN DIRECTIVE IS
REQUIRED WITHOUT DAILY RECORDING OF EACH ADMINISTERED RADIOPHARMACEUTICAL DOSAGE OR
RADIATION IN THE APPROPRIATE RECORD.

(iii) A RADIOPHARMACEUTICAL DOSAGE GREATER THAN 30 MICROCURIES OF EITHER
SODIUM IODIDE I-125 OR I-131 WHEN BOTH:

(A) THE ADMINISTERED DOSAGE DIFFERS FROM THE PRESCRIBED DOSAGE BY MORE THAN
10% OF THE PRESCRIBED DOSAGE.

224-3




(B) THE DIFFERENCE BETWEEN THE ADMINISTERED DOSAGE AND PRESCRIBED DOSAGE
EXCEEDS 15 MICROCURIES. ’

(iv) A THERAPEUTIC RADIOPHARMACEUTICAL DOSAGE, OTHER THAN SODIUM IODIDE I-125
OR I-131, WHEN THE ADMINISTERED DOSAGE DIFFERS FROM THE PRESCRIBED DOSAGE BY MORE
THAN 10% OF THE PRESCRIBED DOSAGE.

(v) A TELETHERAPY RADIATION DOSE WHEN THE CALCULATED WEEKLY ADMINISTERED DOSE
EXCEEDS THE WEEKLY PRESCRIBED DOSE BY 15% OR MORE OF THE WEEKLY PRESCRIBED DOSE.

(vi) A BRACHYTHERAPY RADIATION DOSE WHEN THE CALCULATED ADMINISTERED DOSE
DIFFERS FROM THE PRESCRIBED DOSE BY MORE THAN 10% OF THE PRESCRIBED DOSE.
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WRITTEN DIRECTIVE--AN ORDER IN WRITING FOR A SPECIFIC PATIENT OR
HUMAN RESEARCH SUBJECT, DATED AND SIGNED BY AN AUTHORIZED USER PRIOR TO THE
ADMINISTRATION OF A RADIOPHARMACEUTICAL OR RADIATION, EXCEPT AS SPECIFIED
IN SUBPARAGRAPH (vi), CONTAINING THE FOLLOWING INFORMATION:

{1) FOR ANY ADMINISTRATION OF QUANTITIES GREATER THAN 30 pCi (1.11
MBq) OF EITHER SODIUM IODIDE I-125 OR I-131; THE DOSAGE.

(ii) FOR A THERAPEUTIC ADMINISTRATION OF A RADIOPHARMACEUTICAL OTHER
THAN SODIUM IODIDE I-125 OR I-131: THE RADIOPHARMACEUTICAL, DOSAGE, AND
ROUTE OF ADMINISTRATION;

(iii) FOR GAMMA STEREOTACTIC RADIOSURGERY: TARGET COORDINATES,
COLLIMATOR SIZE, PLUG PATTERN, AND TOTAL DOSE.

(iv) FOR TELETHERAPY: THE TOTAL DOSE, DOSE PER FRACTION, TREATMENT
SITE, AND OVERALL TREATMENT PERIOD. ’

(v) FOR HIGH-DOSE-RATE REMOTE AFTERLOADING BRACHYTHERAPY: THE
RADIOISOTOPE, TREATMENT SITE, AND TOTAL DOSE.

(vi) FOR ALL OTHER BRACHYTHERAPY THE FOLLOWING APPLY:

(A) PRIOR TO IMPLANTATION: THE RADIOISOTOPE, NUMBER OF SOURCES,
AND SOURCE STRENGTHS.

(B) AFTER IMPLANTATION BUT PRIOR TO COMPLETION OF THE PROCEDURE:
THE RADIOISOTOPE, TREATMENT SITE, AND TOTAL SOURCE STRENGTH AND EXPOSURE
TIME (OR, EQUIVALENTLY, THE TOTAL DOSE).

§224.6. License amendments.

(a) A licensee shall apply for and receive a license amendment before it:
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(2) Permits anyone, except a visiting authorized user described in § 224.56
(relating to visiting authorized user), to work as an authorized user OR AUTHORIZED
NUCLEAR PHARMACIST under the license.
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(b) A LICENSEE POSSESSING A TYPE A SPECIFIC OF BROAD SCOPE FOR MEDICAL USE IS
EXEMPT FROM THE FOLLOWING:

(1) THE PROVISIONS OF SUBSECTION (a) (2).
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(2) THE PROVISIONS OF SUBSECTION (a) (5) REGARDING ADDITIONS TO OR CHANGES
IN THE AREAS OF USE ONLY AT THE ADDRESSES SPECIFIED IN THE LICENSE.

§224.7. Notifications.

A licensee shall notify the Department by letter within 30 days when an
authorized user, radiation safety officer or teletherapy physicist OR AUTHORIZED
NUCLEAR PHARMACIST permanently discontinues performance of duties under the license
or has a name change, or when the licensee's mailing address changes. The licensee
shall mail the report to the appropriate address identified in § 224.5(c) (relating
to application for license, amendment or renewal).
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§224.9. Specific exemptions.

The Department may, upon application of an interested person or upon its own
initiative, grant exemptions from this article as it determines are authorized by
law and will not endanger life or property or the common defense and security and
are otherwise in the public interest. The Department will review requests for
exemptions from training and experience requirements with the assistance of its
RADIATION PROTECTION Advisory Committee [on the Medical Uses of Radioactive
Material].

§ 224.10. PROVISIONS FOR RESEARCH INVOLVING HUMAN SUBJECTS.

A LICENSEE MAY CONDUCT RESEARCH INVOLVING HUMAN SUBJECTS USING RADIOACTIVE
MATERIAL PROVIDED THAT THE RESEARCH IS CONDUCTED, FUNDED, SUPPORTED, OR REGULATED BY
A FEDERAL AGENCY WHICH HAS IMPLEMENTED THE FEDERAL POLICY FOR THE PROTECTION OF
HUMAN SUBJECTS. OTHERWISE, A LICENSEE SHALL APPLY FOR AND RECEIVE APPROVAL OF A
SPECIFIC AMENDMENT TO ITS LICENSE BEFORE CONDUCTING SUCH RESEARCH. BOTH TYPES OF
LICENSEES SHALL, AT A MINIMUM, OBTAIN INFORMED CONSENT FROM THE HUMAN SUBJECTS AND
OBTAIN PRIOR REVIEW AND APPROVAL OF THE RESEARCH ACTIVITIES BY AN “INSTITUTIONAL
REVIEW BOARD” IN ACCORDANCE WITH THE MEANING OF THESE TERMS AS DEFINED IN THE
FEDERAL POLICY FOR THE PROTECTION OF HUMAN SUBJECTS. ’

§224.11 FDA, OTHER FEDERAL, STATE REQUIREMENTS.

NOTHING IN THIS CHAPTER RELIEVES THE LICENSEE FROM COMPLYING WITH APPLICABLE
FDA, OTHER FEDERAL, STATE REQUIREMENTS GOVERNING RADIOACTIVE DRUGS OR DEVICES, AND
49 PA. CODE CHAPTER 27 (RELATING TO STATE BOARD OF PHARMACY) .

Subchapter B. GENERAL ADMINISTRATIVE REQUIREMENTS

§224.53. Radiation safety committee.
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(2) To oversee the use of licensed material, the committee shall:
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(ii) Review, on the basis of safety and with regard to the training and
experience standards in Subchapter J (relating to training and experience
requirements), and approve or disapprove an individual who is to be listed as an
authorized user, the radiation safety officer, AN AUTHORIZED NUCLEAR PHARMACIST or a
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teletherapy physicist before submitting a license application or request for
amendment or renewal. :
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§ 224.55. Supervision.
(a) A licensee that permits the receipt, possession, use or transfer of

radioactive material by an individual under the supervision of an authorized user as
allowed by § 224.4(b) (relating to license required) shall:
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" (4) PERMIT ONLY AUXILIARY PERSONNEL WHO HAVE MET THE APPLICABLE REQUIREMENTS
OF 49 PA. CODE, PART I, SUBPART A (RELATING TO PROFESSIONAL AND OCCUPATIONAL
AFFAIRS) TO USE RADIOACTIVE MATERIALS FOR DIAGNOSTIC OR THERAPEUTIC PURPOSES.

(5) PERMIT ONLY AUXILIARY PERSONNEL EMPLOYED BY A HEALTH CARE FACILITY
REGULATED BY THE DEPARTMENT OF HEALTH, THE DEPARTMENT OF PUBLIC WELFARE OR THE
FEDERAL GOVERNMENT TO USE RADIOACTIVE MATERIALS FOR DIAGNOSTIC OR THERAPEUTIC
PURPOSES IN ACCORDANCE WITH WRITTEN JOB DESCRIPTIONS AND EMPLOYEE QUALIFICATIONS.
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§224.60. Suppliers FOR SEALED SOURCES OR DEVICES FOR MEDICAL USE.

A licensee may use the following for medical use only:

(1) [Radioactive material manufactured, labeled, packaged and distributed in
accordance with a license issued under Chapter 217 (relating to licensing of
radioactive material) or the equivalent regulations of an agreement state or the
NRC.]_ SEALED SOURCES OR DEVICES MANUFACTURED, LABELED, PACKAGED, AND DISTRIBUTED IN i
ACCORDANCE WITH A LICENSE ISSUED UNDER CHAPTER § 217 (RELATING TO LICENSING OF I
RADIOACTIVE MATERIAL), THE EQUIVALENT REGULATIONS OF AN AGREEMENT STATE OR THE NRC.

(2) [Reagent kits that have been manufactured, labeled, packaged and
distributed in accordance with an approval by the Department under § 217.91
(relating to manufacture and distribution of generators or reagent kits for
preparation of radiopharmaceuticals), an agreement state or the NRC, under
equivalent regulations for the preparation of radiopharmaceuticals for medical use.]

{[3]12) Teletherapy sources manufactured and distributed in accordance with a
license issued under Chapter 217 or the equivalent regulations of an agreement
state, the NRC or licensing state.

§224.61 QUALITY MANAGEMENT PROGRAM.

(a) AN APPLICANT OR LICENSEE UNDER THIS CHAPTER, AS APPLICABLE, SHALL
ESTABLISH AND MAINTAIN A WRITTEN QUALITY MANAGEMENT PROGRAM TO PROVIDE HIGH
CONFIDENCE THAT RADIOACTIVE MATERIAL OR RADIATION FROM RADIOACTIVE MATERIAL WILL BE
ADMINISTERED AS DIRECTED BY THE AUTHORIZED USER. THE QUALITY MANAGEMENT PROGRAM
SHALL INCLUDE WRITTEN POLICIES AND PROCEDURES TO MEET THE FOLLOWING SPECIFIC
OBJECTIVES:

(1) EXCEPT AS PROVIDED IN PARAGRAPHS (h)-(j) THAT, PRIOR TO ADMINISTRATION,
A WRITTEN DIRECTIVE IS PREPARED FOR:

(i) ANY TELETHERAPY RADIATION DOSE.

(ii) ANY GAMMA STEREOTACTIC RADIOSURGERY DOSE.
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(iii) ANY BRACHYTHERAPY RADIATION DOSE.

(iv) ANY ADMINISTRATION OF QUANTITIES GREATER THAN 30 MICROCURIES OF
EITHER SODIUM IODIDE I-125 OR I-131.

(v} ANY THERAPEUTIC ADMINISTRATION OF RADIOPHARMACEUTICAL OTHER THAN
SODIUM IODIDE I-125 OR I-131.

(2) THAT, PRIOR TO EACH ADMINISTRATION THE PATIENT'S IDENTITY IS VERIFIED
BY MORE THAN ONE METHOD AS THE INDIVIDUAL NAMED IN THE WRITTEN DIRECTIVE.

(3) THAT FINAL PLANS OF TREATMENT AND RELATED CALCULATIONS FOR )
BRACHYTHERAPY, TELETHERAPY, AND GAMMA STEREOTACTIC RADIOSURGERY ARE IN ACCORDANCE
WITH THE RESPECTIVE WRITTEN DIRECTIVES.

(4) THAT EACH ADMINISTRATION IS IN ACCORDANCE WITH THE WRITTEN DIRECTIVE.

(5) THAT ANY UNINTENDED DEVIATION FROM THE WRITTEN DIRECTIVE IS IDENTIFIED
AND EVALUATED AND APPROPRIATE ACTION IS TAKEN.

(b) THE LICENSEE SHALL:

(1) DEVELOP PROCEDURES FOR AND CONDUCT A REVIEW OF THE QUALITY MANAGEMENT
PROGRAM INCLUDING, SINCE THE LAST REVIEW, AN EVALUATION OF THE FOLLOWING:

(i) A REPRESENTATIVE SAMPLE OF PATIENT ADMINISTRATIONS.

(ii) ALL RECORDABLE EVENTS.

(iii) ALL MISADMINISTRATIONS TO VERIFY COMPLIANCE WITH ALL ASPECTS OF
THE QUALITY MANAGEMENT PROGRAM; THESE REVIEWS SHALL BE CONDUCTED AT INTERVALS NO
GREATER THAN 12 MONTHS.

(2) EVALUATE EACH OF THESE REVIEWS TO DETERMINE THE EFFECTIVENESS OF THE
QUALITY MANAGEMENT PROGRAM AND, IF REQUIRED, MAKE MODIFICATIONS TO MEET THE
OBJECTIVES OF PARAGRAPH (a) OF THIS SECTION.

(3) RETAIN RECORDS OF EACH REVIEW, INCLUDING THE EVALUATIONS AND FINDINGS
OF THE REVIEW, IN AN AUDITABLE FORM FOR THREE YEARS.

(c) THE LICENSEE SHALL EVALUATE AND RESPOND WITHIN 30 DAYS AFTER DISCOVERY OF
THE RECORDABLE EVENT, TO EACH RECORDABLE EVENT BY:

(1) ASSEMBLING THE RELEVANT FACTS INCLUDING THE CAUSE.

(2) IDENTIFYING WHAT, IF ANY, CORRECTIVE ACTION IS REQUIRED TO PREVENT
FURTHER RECURRENCE.

(3) RETAINING A RECORD, IN AN AUDITABLE FORM FOR THREE YEARS OF THE
RELEVANT FACTS AND THE CORRECTIVE ACTION TAKEN IF ANY WAS TAKEN.

(d) THE LICENSEE SHALL RETAIN:

(1) EACH WRITTEN DIRECTIVE.

(2) A RECORD OF EACH ADMINISTERED RADIATION DOSE OR RADIOPHARMACEUTICAL
DOSAGE WHERE A WRITTEN DIRECTIVE IS REQUIRED IN PARAGRAPH (a) (1) ABOVE, IN AN
AUDITABLE FORM, FOR THREE YEARS AFTER THE DATE OF ADMINISTRATION.
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(e) THE LICENSEE MAY MAKE MODIFICATIONS TO THE QUALITY MANAGEMENT PROGRAM TO
INCREASE THE PROGRAM’S EFFICIENCY PROVIDED THE PROGRAM’S EFFECTIVENESS IS NOT
DECREASED. THE LICENSEE SHALL FURNISH THE MODIFICATION TO THE ADPPROPRIATE REGIONAL
OFFICE WITHIN 30 DAYS AFTER THE MODIFICATION HAS BEEN MADE.

(f) AN APPLICANT FOR A NEW LICENSE AS APPLICABLE SHALL SUBMIT TO THE
DEPARTMENT A QUALITY MANAGEMENT PROGRAM AS PART OF THE APPLICATION FOR A LICENSE AND
IMPLEMENT THE PROGRAM UPON ISSUANCE OF THE LICENSE.

(g) AN EXISTING LICENSEE SHALL SUBMIT TO THE DEPARTMENT A WRITTEN

CERTIFICATION THAT THE QUALITY MANAGEMENT PROGRAM HAS BEEN IMPLEMENTED ALONG WITH A
COPY OF THE PROGRAM.

(h) IF, BECAUSE OF THE PATIENT’S CONDITION, A DELAY IN ORDER TO PROVIDE A
WRITTEN REVISION TO AN EXISTING WRITTEN DIRECTION WOULD JEOPARDIZE THE PATIENT’ S
HEALTH, AN ORAL REVISION TO AN EXISTING WRITTEN DIRECTIVE WILL BE ACCEPTABLE,
PROVIDED THAT THE ORAL REVISION IS DOCUMENTED IMMEDIATELY IN THE PATIENT’S RECORD
AND A REVISED WRITTEN DIRECTIVE IS SIGNED BY THE AUTHORIZED USER WITHIN 48 HOURS OF
THE ORAL REVISION.

(i) A WRITTEN REVISION TO AN EXISTING WRITTEN DIRECTIVE MAY BE MADE FOR ANY
DIAGNOSTIC OR THERAPEUTIC PROCEDURE PROVIDED THAT THE REVISION IS DATED AND SIGNED
BY AN AUTHORIZED USER PRIOR TO THE ADMINISTRATION OF THE RADIOPHARMACEUTICAL DOSAGE,
THE BRACHYTHERAPY DOSE, THE GAMMA STEREOTACTIC RADIOSURGERY DOSE, THE TELETHERAPY
DOSE, OR THE NEXT TELETHERAPY FRACTIONAL DOSE.

(j) IF, BECAUSE OF THE EMERGENT NATURE OF THE PATIENT’S CONDITION, A DELAY IN

ORDER TO PROVIDE A WRITTEN DIRECTIVE WOULD JEOPARDIZE THE PATIENT’S HEALTH, AN ORAL
DIRECTIVE WILL BE ACCEPTABLE, PROVIDED THAT THE INFORMATION CONTAINED IN THE ORAL
DIRECTIVE IS DOCUMENTED IMMEDIATELY IN THE PATIENT’S RECORD AND A WRITTEN DIRECTIVE
IS PREPARED WITHIN 24 HOURS OF THE ORAL DIRECTIVE.

Subchapter C. GENERAL TECHNICAL REQUIREMENTS

LA A X 2

§ 224.101. Possession, use, calibration and check of dose calibrators.

de ok ko ke

{b) A licensee shallﬁ

de de de de e

(3) Test each dose calibrator for linearity upon
installation and at least quarterly thereafter over the range of its use
between the highest dosage that will be administered to a patient and [10]
30 microcuries ([370 kBg] 1.1 MBqg) .

§224.103. Measurement of radiopharmaceutical dosages.
A licensee shall do the following:
(1) Measure the activity of each radiopharmaceutical [dosage that contains

more than 10 microcuries (370 kBq)] of a photon-emitting radionuclide before medical
use.
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[ (2) Measure the .activity of each radiopharmaceutical dosage with a desired
activity of 10 microcuries (370 kBgq) or less of a photon-emitting radionuclide
before medical use to verify that the dosage does not exceed 10 microcuries (370
kBq) .] MEASURE BY DIRECT MEASUREMENT OR BY COMBINATICN OF MEASUREMENTS AND
CALCULATIONS, THE -ACTIVITY OF EACH DOSAGE OF AN ALPHA- OR BETA-EMITTING RADIONUCLIDE
PRIOR TO MEDICAL USE EXCEPT FOR UNIT DOSAGES OBTAINED FROM A MANUFACTURER OR

PREPARER LICENSED UNDER § 217.90 OR EQUIVALENT AGREEMENT STATE REQUIREMENTS.

(3) Retain a record of the measurements required by this section for 3 years,
To satisfy this requirement, the record must contain the following:

de de de de A

(iii) The prescribed dosage and activity of the dosage at the time of
measurement, or a notation that the total activity is less than [10] 30 microcuries

[(370 kBq)] (1.1 MBq).

de de e de K

§224.104. Authorization for calibration and reference sources.

A person authorized by § 224.4 (relating to license required) for
medical use of radioactive material may receive, possess and use the
following radiocactive material for check, calibration and reference use:

(1) Sealed sources manufactured and distributed by a person licensed under §
217.92 (relating to manufacture and distribution of sources or devices containing
radioactive material for medical use), the NRC or equivalent agreement state
regulations and that do not exceed 15 millicuries (555 mBq) each OF BYPRODUCT
MATERIAL OR 25 MILLICURIES EACH OF ACCELERATOR PRODUCED MATERIAL.

de de e de de

§224.105. Requirements for possession of sealed sources and brachytherapy sources.

LA 2 2 2

(f) A licensee is not required to perform a leakage test on the following
sources:
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(4) Sources stored and not being used. The licensee shall, however, test
these sources for leakage before the use or transfer unless it has been leakage-
[treated] TESTED within 6 months before the date of use or transfer.

e e de Je K

§224.108. sSurveys for contamination and ambient radiation exposure rate.

d b ke ok
(e) A licensee shall survey for removable contamination [each day of use the

areas] ONCE EACH WEEK where radiopharmaceuticals are routinely prepared for use or
administered and each week where radioactive materials are stored.

e de e K

§224.109. Release of patients containing radiopharmaceuticals or permanent
implants.
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(a) [A licensee may not authorize release from confinement for medical care a
patient administered a radiopharmaceutical until one of the following conditions
have been met:

(1) The measured dose rate from the patient is less than 5 millirem (50
uSv) per hour at a distance of 1 meter.

(2) The activity in the patient is less than 30 millicuries (1.11 GBq)].
THE LICENSEE MAY AUTHORIZE THE RELEASE FROM ITS CONTROL OF ANY INDIVIDUAL WHO HAS
BEEN ADMINISTERED RADIOPHARMACEUTICALS OR PERMANENT IMPLANTS CONTAINING RADIOACTIVE
MATERIAL IF THE TOTAL EFFECTIVE DOSE EQUIVALENT TO ANY OTHER INDIVIDUAL FROM
EXPOSURE TO THE RELEASED INDIVIDUAL IS NOT LIKELY TO EXCEED 5 mSv (0.5 rem).

(b) [A licensee may not authorize release from confinement for medical care of
a patient administered a permanent implant until the measured dose rate from the
patient is less than 5 millirems (50 pSv) per hour at a distance of 1 meter.] THE
LICENSEE SHALL PROVIDE THE RELEASED INDIVIDUAL WITH INSTRUCTIONS, INCLUDING WRITTEN
INSTRUCTIONS, ON ACTIONS RECOMMENDED TO MAINTAIN DOSES TO OTHER INDIVIDUALS AS LOwW
AS REASONABLY ACHIEVABLE IF THE TOTAL EFFECTIVE DOSE EQUIVALENT TO ANY OTHER
INDIVIDUAL IS LIKELY TO EXCEED 1 mSv (0.1 rem). IF THE DOSE TO A BREAST FEEDING
INFANT OR CHILD COULD EXCEED 1 mSv (0.1 rem) ASSUMING THERE WERE NO INTERRUPTION OF
BREAST FEEDING, THE INSTRUCTIONS SHALL ALSO INCLUDE BOTH OF THE FOLLOWING:

(1) GUIDANCE ON THE INTERRUPTION OR DISCONTINUATION OF BREAST FEEDING.

(2) INFORMATION ON THE CONSEQUENCES OF FAILURE TO FOLLOW GUIDANCE.

(c) THE LICENSEE SHALL MAINTAIN A RECORD OF THE BASIS FOR AUTHORIZING THE
RELEASE OF AN INDIVIDUAL, FOR 3 YEARS AFTER THE DATE OF RELEASE, IF THE TOTAL
EFFECTIVE DOSE EQUIVALENT IS CALCULATED BY ANY ONE OF THE FOLLOWING:

(1) USING THE RETAINED ACTIVITY, RATHER THAN THE ACTIVITY ADMINISTERED.

(2) USING AN OCCUPANCY FACTOR LESS THAN 0.25 AT 1 METER.

(3) USING THE BIOLOGICAL OR EFFECTIVE HALF-LIFE.

(4) CONSIDERING THE SHIELDING BY TISSUE.

It
(d) THE LICENSEE SHALL MAINTAIN A RECORD, FOR 3 YEARS AFTER THE DATE OF
RELEASE, THAT INSTRUCTIONS WERE PROVIDED TO A BREAST FEEDING WOMAN IF THE RADIATION
DOSE TO THE INFANT OR CHILD FROM CONTINUED BREAST FEEDING COULD RESULT IN A TOTAL
EFFECTIVE DOSE EQUIVALENT EXCEEDING 5 mSv (0.5 rem).

de e de e e

§ 224.112. Decay-in-storage.

(a) A licensee may hold SEALED SOURCES OF ACCELERATOR PRODUCED
RADIOACTIVE MATERIAL WITH A PHYSICAL HALF-LIFE OF UP TO 300 DAYS AND ANY
radioactive material with a physical half-life of less than 65 days for
decay-in-storage before disposal in ordinary trash and is exempt from the
requirements of § 219.181 (relating to general requirements) if it:

o A e A

§ 224.113 POSSESSION, USE, CALIBRATION, AND CHECK OF INSTRUMENTS TO MEASURE DOSAGES
OF ALPHA- OR BETA-EMITTING RADIONUCLIDES.
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(a) THIS SECTION DOES NOT APPLY TO UNIT DOSAGES OF ALPHA- OR BETA-EMITTING
RADIONUCLIDES THAT ARE OBTAINED FROM A MANUFACTURER OR _PREPARER LICENSED UNDER

§ 217.90 OR EQUIVALENT.

(b) FOR OTHER THAN UNIT DOSAGES OBTAINED TO PARAGRAPH (a) OF THIS SECTION, A
LICENSEE SHALL POSSESS AND USE INSTRUMENTATION TO MEASURE THE RADIOACTIVITY OF
ALPHA- OR BETA-EMITTING RADIONUCLIDES. THE LICENSEE SHALL HAVE PROCEDURES FOR USE
OF THE INSTRUMENTATION. THE LICENSEE SHALL MEASURE BY DIRECT MEASUREMENT OR BY
COMBINATION OF MEASUREMENTS AND CALCULATIONS, THE AMOUNT OF RADIOACTIVITY IN DOSAGES
OF ALPHA- OR BETA~EMITTING RADIONUCLIDES PRIOR TO ADMINISTRATION TO EACH PATIENT OR
HUMAN RESEARCH SUBJECT. IN ADDITION, THE LICENSEE SHALL DO BOTH OF THE FOLLOWING :

(1) PERFORM TESTS BEFORE INITIAL USE, PERIODICALLY, AND FOLLOWING REPAIR,
ON_EACH INSTRUMENT FOR ACCURACY, LINEARITY, AND GEOMETRY DEPENDANCE, AS APPROPRIATE
FOR THE USE OF THE INSTRUMENT; AND MAKE ADJUSTMENTS WHEN NECESSARY.

(2) CHECK EACH INSTRUMENT FOR CONSTANCY AND PROPER OPERATION AT THE
BEGINNING OF EACH DAY OF USE.

Subchapter D. UPTAKE, DILUTION AND EXCRETION

§224.151 Use of radiopharmaceuticals for uptake dilution and excretion studies.

A licensee may use radioactive material in a radiopharmaceutical and for a
diagnostic use involving measurements of uptake, dilution or excretion [for which
the FDA has accepted "Notice of Claimed Investigational Exemption for a New Drug"
(IND) or approved a "New Drug Application" (NDA)]} THAT IS EITHER:

(a) OBTAINED FROM A MANUFACTURER OR PREPARER LICENSED UNDER § 217.90 (RELATING
TO MANUFACTURE AND DISTRIBUTION OF RADIOPHARMACEUTICALS FOR MEDICAL USE UNDER GROUP
LICENSES) OR EQUIVALENT NRC OR AGREEMENT STATE REQUIREMENTS.

(b) PREPARED BY AN AUTHORIZED NUCLEAR PHARMACIST, WHO MEETS THE TRAINING |
CRITERIA SPECIFIED IN § 224.466 (RELATING TO TRAINING FOR AN AUTHORIZED NUCLEAR
PHARMACIST) OR § 224.467 (RELATING TO TRAINING FOR EXPERIENCED NUCLEAR
PHARMACISTS) , A PHYSICIAN WHO IS AN AUTHORIZED USER AND WHO MEETS THE REQUIREMENTS
SPECIFIED IN § 224.453 (RELATING TO TRAINING FOR UPTAKE, DILUTION AND EXCRETION
STUDIES) OR AN INDIVIDUAL UNDER THE SUPERVISION OF EITHER SPECIFIED IN
§ 224.55(RELATING TO SUPERVISION).

$224.152. Possession of survey instrument.

A licensee authorized to use radiocactive material for uptake, dilution and
excretion studies shall have in its possession a portable radiation detection survey

instrument capable of detecting dose rates over the range 0.1 millirem (1 pSv) per
hour to [50] 100 millirem ({0.5] 1.0 mSv)] per hour.

Subchapter E. IMAGING AND LOCALIZATION

§224.201. Use of radiopharmaceuticals[, generators and reagent kits] for imaging
and localization studies.

[(a)] A licensee may use FOR IMAGING AND LOCALIZATION STUDIES ANY UNSEALED
radioactive material [in a diagnostic radiopharmaceutical or a generator or reagent
kit for preparation and diagnostic use of a radiopharmaceutical containing
radioactive material provided for which the FDA has accepted a "Notice of Claimed
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Investigational Exemption for a New Drug" or approved a "New Drug Application"]
PREPARED FOR MEDICAL USE THAT IS EITHER:

(1) OBTAINED FROM A MANUFACTURER OR PREPARER LICENSED UNDER §
217.91 (RELATING TO MANUFACTURE AND DISTRIBUTION OF GENERATOR OR REAGENT KITS) OR
EQUIVALENT NRC OR AGREEMENT REQUIREMENTS.

[(b}) A licensee shall elute generators and prepare reagent kits in accordance
with the manufacturer's instructions.]

(2) PREPARED BY AN AUTHORIZED NUCLEAR PHARMACIST, A PHYSICIAN WHO IS AN
AUTHORIZED USER AND WHO MEETS THE REQUIREMENTS SPECIFIED IN § 224.454 (RELATING TO
TRAINING FOR IMAGING AND LOCALIZATION STUDIES)OR AN INDIVIDUAL UNDER THE SUPERVISION
OF EITHER SPECIFIED IN § 224.55(RELATING TO SUPERVISION).

de de de e e

§224.204. Possession of survey instruments.

A licensee authorized to use radiocactive material for imaging and localization
studies shall have in its possession a portable radiation detection survey
instrument capable of detecting dose rates over the range of 0.1 millirem (1 HSv)
per hour to [50] 100 millirem ([0.5] 1.0 mSv)] per hour, and a portable radiation
measurement survey instrument capable of measuring dose rates over the range 1
millirem (10 WSv) per hour to 1000 millirem (10 mSv) per hour.

Subchapter F. RADIOPHARMACEUTICALS FOR THERAPY

§224.251. Use of radiopharmaceuticals for therapy.

A licensee may use FOR THERAPEUTIC{a radiocactive material in a
radiopharmaceutical and for a therapeutic use for which the FDA has accepted a
"Notice of Claimed Investigational Exemption for a New Drug" (IND), or approved a
"New Drug Application” (NDA). The licensee shall comply with the package insert
instructions regarding indications and method of administration.]ADMINISTRATION ANY
UNSEALED RADIOACTIVE MATERIAL PREPARED FOR MEDICAL USE THAT IS:

(a) OBTAINED FROM A MANUFACTURER OR PREPARER LICENSED UNDER § 217.52 (RELATING
TO MANUFACTURE AND DISTRIBUTION OF SOURCES OR DEVICES FOR MEDICAL USE) OR EQUIVALENT
NRC OR AGREEMENT STATE REQUIREMENTS.

(b) PREPARED BY AN AUTHORIZED NUCLEAR PHARMACIST, WHO MEETS THE TRAINING
CRITERIA SPECIFIED IN § 224.466 (RELATING TO TRAINING FOR AN AUTHORIZED NUCLEAR
PHARMACIST) OR § 224.467 (RELATING TO TRAINING FOR EXPERIENCED NUCLEAR
PHARMACISTS), A PHYSICIAN WHO IS AN AUTHORIZED USER AND WHO MEETS THE REQUIREMENTS
SPECIFIED IN § 224.454 (RELATING TO TRAINING FOR IMAGING AND LOCALIZATION
STUDIES)OR AN INDIVIDUAL UNDER THE SUPERVISION OF EITHER SPECIFIED IN
§ 224.55(RELATING TO SUPERVISION).

§ 224.252. safety instruction.

“ Je ok dek

(1) Patient OR HUMAN RESEARCH SUBJECT control.

§224.253. Safety precautions.
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(a) For each patienc‘receiving radiopharmaceutical therapy and hospitalized in
compliance with § 224.109 (relating to release of patients containing
radiopharmaceuticals or permanent implants), a licensee shall:

d dr de de ok

[{6) [Provide the patient with radiation safety guidance that will help to
keep radiation dose to household members and the public as low as reasonably
achievable before authorizing release of the patient.]

({716)Survey the patient's room and private sanitary facility for removable
contamination with a radiation detection survey instrument before assigning another
patient to the room. The room may not be reassigned until removable contamination
is less than 200 disintegrations (3.33 Bgq) per minute per 100 square centimeters.

([8]7) Measure the thyroid burden of each individual who helped prepare or
administer a dosage of iodine-131 within 3 days after administering the dosage, and
retain for the period of time required by § 219.207(a) (relating to records of
individual monitoring results) a record of each thyroid burden measurement, its
date, the name of the individual whose thyroid burden was measured and the initials
of the individual who made the measurements.

s de e

Subchapter G. SOURCES FOR BRACHYTHERAPY
Je e e o ke
§224.305. sSafety precautions.

(a) For each patient OR HUMAN RESEARCH SUBJECT receiving implant therapy, a
licensee shall comply with the following conditions:

(1) The patient may not be quartered in the same room with a patient who is
not receiving radiation therapy [unless the licensee can demonstrate compliance with
§ 219.51 (relating to dose limits for individual members of the public) at a
distance of 1 meter from the implant].

s & ek

[(5) The patient shall be provided with radiation safety guidance that will
help to keep radiation dose to household members and the public as low as reasonably
achievable before releasing the patient if the patient was administered a permanent
implant.]

I de e de

[(c) Nonoccupationally exposed individuals having incidental contact with
patients having implanted or applied sealed sources- — for example, visitors nurses
and other patients — may not receive doses in excess of the specified in 219.51
{relating to dose limits for individual members of the public) as a result of their
contact with the patients.]

§224.306. Possession of survey instrument.

A licensee authorized to use radiocactive material for implant therapy shall
have in its possession a portable radiation detection survey instrument capable of

detecting dose rates over the range 0.1 millirem (1 uSv) per hour to [50] 100
millirem ([0.5] 1.0 mSv)] per hour, and a portable radiation measurement survey

instrument capable of measuring dose rates over the range 1 millirem (10 uSv) per
hour to 1000 millirem (10 mSv) per hour.
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Subcﬁapter H. SEALED SOURCES FOR DIAGNOSIS
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§224.352. Availability of survey instrument.

A licensee authorized to use radioactive material as a sealed source for
diagnostic purposes shall have available for use a portable radiation detection

survey instrument capable of detecting dose rates over the range 0.1 millirem (1 18
Sv) per hour to [50] 100 millirem ([0.5]1.0 mSv) per hour or a portable radiation
measurement survey instrument capable of measuring dose rates over the range 1

millirem (10 pSv) per hour to 1000 millirem (10 mSv) per hour. The instrument shall
have been calibrated in accordance with § 224.102 (relating to calibration and check
of survey instruments).

Subchapter I. TELETHERAPY
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§224.406. Possession of survey instrument.

A licensee authorized to use radioactive material in a teletherapy unit shall
have in its possession a portable radiation detection survey instrument capable of

detecting a dose rate over the range of 0.1 millirem (1 p Sv) per hour to [50] 100
millirem ([0.5]1.0 mSv)] per hour or a portable radiation measurement survey

instrument capable of measuring dose rates over the range 1 millirem (10 pu Sv) per
hour to 1000 millirem (10 mSv) per hour.

e de de e e

§224.408. Full calibration measurements.
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(b) To satisfy the requirement of subsection (a),  full calibration
measurements shall include determination of the following:
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(6) The accuracy of ALL distance measuring and localization devices in
medical use.
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Subchapter J. TRAINING AND EXPERIENCE REQUIREMENTS

§224.451. Radiation safety officer.

Except as provided in § 224.452 (relating to training for experienced
radiation safety officer), the licensee shall require an individual fulfilling the
responsibilities of the radiation safety officer as provided in § 224.54 (relating
to statements of authority and responsibilities) to be an individual who meets one
of the following requirements:

(1) Is certified by one of the following:

* %k k ok k
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(vi) AMERICAN BOARD OF MEDICAL PHYSICS.

(vii) ROYAL COLLEGE OF PHYSICIANS AND SURGEONS OF CANADA IN NUCLEAR

MEDICINE.

(viii) AMERICAN OSTEOPATHIC BOARD OF RADIOLOGY.

(ix) AMERICAN OSTEOPATHIC BOARD OF NUCLEAR MEDICINE.

LA R 2 X

§224.453. Training for uptake, dilution and excretion studies.

Except as in § 224.463 or § 224.464 (relating to training for experienced
authorized users; and physician training in a 3-month program), the licensee shall
require the authorized user of a radiopharmaceutical in § 224.151 (relating to use
of radiopharmaceuticals for uptake, dilution and excretion studies) to be a
physician who meets one of the following requirements:

(1) Is certified in one of the following:

LA X 2 X3

(iii) Diagnostic radiology OR RADIOLOGY by the American Ostéopathic
Board of Radiology.

(iv) NUCLEAR MEDICINE BY THE ROYAL COLLEGE OF PHYSICIANS AND SURGEONS OF

CANADA.

(v) AMERICAN OSTEOPATHIC BOARD OF NUCLEAR MEDICINE IN NUCLEAR MEDICINE
§224.454. Training for imaging and localization studies.

Except as provided in §§ 224.463 and 224.464 (relating to training for
experienced authorized users; and physician training in a 3-month program), the
licensee shall require the authorized user of a radiopharmaceutical, generator or
reagent kit in § 224.201(a) (relating to use of radiopharmaceuticals, generators and
reagent kits for imaging and localization studies) to be a physician who meets one
of the following requirements:

(1) Is certified in one of the following:
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(iii) Diagnostic radiology OR RADIOLOGY by the American Osteopathic
Board of Radiology. .

(iv) NUCLEAR MEDICINE BY THE ROYAL COLLEGE OF PHYSICIANS AND SURGEONS OF

CANADA.

(v) AMERICAN OSTEOPATHIC BOARD OF NUCLEAR MEDICINE IN NUCLEAR MEDICINE.

(2) Has had classroom and laboratory training in basic radioisotope handling
techniques applicable to the use of prepared radiopharmaceuticals, generators and
reagent kits, work experience and has had supervised clinical experience as follows:

e de de ke ke

(ii) Five hundred hours of supervised clinical experience under the
supervision of an authorized user and that includes the following:
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(F) ELUTING TECHNETIUM-99™ FROM GENERATOR SYSTEMS, MEASURING AND
TESTING THE ELUATE FOR MOLYBDENUM-99 AND ALUMINA CONTAMINATION AND PROCESSING THE
ELUATE WITH REAGENT KITS TO PREPARE TECHNETIUM-99" LABELED RADIOPHARMACEUTICALS.

* e de K

§224.455. Training for therapeutic use of radiopharmaceuticals.

Except as provided in § 224.463 (relating to training for experienced
authorized users), the licensee shall require the authorized user of
radiopharmaceuticals in § 224.251 (relating to use of radiopharmaceuticals for
therapy) to be a physician who meets one of the following requirements:

(1) Is certified by one of the following:

Je de Je de e

(iii) NUCLEAR MEDICINE BY THE ROYAL COLLEGE OF PHYSICIANS AND SURGEONS

OF CANADA.

(iv) THE AMERICAN OSTEOPATHIC BOARD OF RADIOLOGY AFTER 1984.

L2 22 2

§224.458. Training for use of brachytherapy sources.

Except as provided in § 224.463 (relating to training for experienced
authorized users), the licensee shall require the authorized user of a brachytherapy
source listed in § 224.301 (relating to use of sources for brachytherapy) to be a
physician who meets one of the following requirements:

(1) Is certified in one of the following:

(1) Radiology or therapeutic radiology OR RADIATION ONCOLOGY by the
American Board of Radiology.
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§224.460. Training for use of sealed sources for diagnosis.

Except as provided in § 224.463 (relating to training for experienced
authorized users), the licensee shall require the authorized user of a sealed source
in a device listed in § 224.351 (relating to use of sealed sources for diagnosis) to
be a physician, dentist or podiatrist who meets one of the following requirements:

(1) Is certified in one of the following:

(i) Radiology, diagnostic radiology or therapeutic radiology OR
RADIATION ONCOLOGY by the American Board of Radiology.

* ok gk

(iv) NUCLEAR MEDICINE BY THE ROYAL COLLEGE OF PHYSICIANS AND SURGEONS OF

CANADA.

§224.461. Training for teletherapy.

Except as provided in § 224.463 (relating to training for experienced
authorized users), the licensee shall require the authorized user of a sealed source
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listed in § 224.401 (relating to use of a sealed source in a teletherapy unit) in a
teletherapy unit to be a physician who meets one of the following requirements:

(1) Is certified in one of the following:

(i) Radiology or therapeutic radiology OR RADIATION ONCOLOGY BY the
American Board of Radiology.

Je de o de e
§224.462. Training for teletherapy physicist.

The licensee shall require the teletherapy physicist to be an individual who
meets one of the following requirements:

s e de e

(3)_IS CERTIFIED BY THE AMERICAN BOARD OF MEDICAL PHYSICS IN RADIATION

ONCOLOGY

Je de de d de
§224.465. Recentness of training.

The training and experience specified in this chapter shall have been obtained
within the [5] 7 years preceding the date of application or the individual shall
have had related continuing education and experience since the required training and
experience was completed.

§$224.466 TRAINING FOR AN AUTHORIZED NUCLEAR PHARMACIST.

(a) THE LICENSEE SHALL REQUIRE THE AUTHORIZED NUCLEAR PHARMACIST TO BE A
PHARMACIST WHO MEETS ONE OF THE FOLLOWING REQUIREMENTS:

(1) HAS CURRENT BOARD CERTIFICATION AS A NUCLEAR PHARMACIST BY THE BOARD OF
PHARMACEUTICAL SPECIALTIES.

(2) HAS COMPLETED 700 HOURS IN STRUCTURED EDUCATIONAL PROGRAM CONSISTING OF

BOTH:

(1) DIDACTIC TRAINING IN THE FOLLOWING AREAS:

(A) RADIATION PHYSICS AND INSTRUMENTATION.

(B) RADIATION PROTECTION.

(C)MATHEMATICS PERTAINING TO THE USE AND MEASUREMENT OF RADIOACTIVITY.

(D) CHEMISTRY OF BYPRODUCT MATERIAL FOR MEDICAIL USE.

(E) RADIATION BIOLOGY.

(ii) SUPERVISED EXPERIENCE IN A NUCLEAR PHARMACY INVOLVING THE FOLLOWING:

(A) SHIPPING, RECEIVING AND PERFORMING RELATED SURVEYS.

(B) USING AND PERFORMING CHECKS FOR PROPER OPERATION OF DOSE

CALIBRATORS, SURVEY METERS, AND, IF APPROPRIATE, INSTRUMENTS USED TO MEASURE ALPHA-
OR BETA-EMITTING RADIONUCLIDES.

(C) CALCULATING, ASSAYING, AND SAFELY PREPARING DOSAGES FOR PATIENTS OR
HUMAN RESEARCH SUBJECTS.
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(D) USING ADMINISTRATIVE CONTROLS TO AVOID MISTAKES IN THE
ADMINISTRATION OF BYPRODUCT MATERIAL.

(E) USING PROCEDURES TO PREVENT OR MINIMIZE CONTAMINATION AND USING
PROPER DECONTAMINATION PROCEDURES.

(b) A PHARMACIST MEETING THE REQUIREMENTS OF PARAGRAPH (2) SHALL OBTAIN
WRITTEN CERTIFICATION, SIGNED BY A PRECEPTOR AUTHORIZED NUCLEAR PHARMACIST, THAT THE

ABOVE TRAINING HAS BEEN SATISFACTORILY COMPLETED AND THAT THE PHARMACIST HAS
ACHIEVED A LEVEL OF COMPETENCY SUFFICIENT TO INDEPENDENTLY OPERATE A NUCLEAR

PHARMACY.

§224.467 TRAINING FOR EXPERIENCED NUCLEAR PHARMACISTS

A LICENSEE MAY APPLY FOR AND MUST RECEIVE A LICENSE AMENDMENT IDENTIFYING AN
EXPERIENCED NUCLEAR PHARMACIST AS AN AUTHORIZED NUCLEAR PHARMACIST BEFORE IT ALLOWS
THIS INDIVIDUAL TO WORK AS AN AUTHORIZED NUCLEAR PHARMACIST. A PHARMACIST WHO HAS
COMPLETED A STRUCTURED EDUCATIONAL PROGRAM AS SPECIFIED IN § 224.466(a) (2) BEFORE

(THE BLANK REFERS TO THE EFFECTIVE DATE OF THE REGULATION), AND
WHO IS WORKING IN A NUCLEAR PHARMACY WOULD QUALIFY AS AN EXPERIENCED NUCLEAR
PHARMACIST. AN EXPERIENCED NUCLEAR PHARMACIST NEED NOT COMPLY WITH §§ 224.465 and
224.466(b) TO QUALIFY AS AN AUTHORIZED NUCLEAR PHARMACIST.

[Subchapter K. ENFORCEMENT] RESERVED.

[§224.501. Resolution of conflicting requirements during transition period.]
RESERVED. :

[If this chapter conflicts with the licensee's radiation safety program as
identified in its license, and if that license was approved by the Department before
June 20, 1992 and has not been renewed since.June 20, 1992, the requirements in the
license apply. However, if that licensee exercises its privilege to make minor
changes in its radiation safety procedures that are not potentially important to
safety under § 224.58 (relating to radiation safety program changes), the portion
changed shall comply with this chapter. At the time of license renewal and
thereafter, this chapter applies.]
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CHAPTER 225. RADIATION SAFETY REQUIREMENTS FOR
INDUSTRIAL USES AND RADIOGRAPHIC OPERATIONS

GENERAL PROVISIONS
§ 225.1. Purpose and scope.

(a)This chapter establishes radiation safety requirements for
persons utilizing radiation sources for industrial [radiography] USES
AND RADIOGRAPHIC OPERATIONS. Licensees and registrants who use
radiation sources for industrial (radiography] USES AND RADIOGRAPHIC
OPERATIONS shall comply with this chapter. The requirements of this
chapter are in addition to and not a substitution for other
applicable requirements of this article. THIS CHAPTER DOES NOT APPLY
TO MEDICAL DIAGNOSIS OR THERAPY.

(b) PERSONS WHO USE PARTICLE ACCELERATORS TO PERFORM
RADIOGRAPHIC OPERATIONS SHALL ALSO COMPLY WITH THE PROVISIONS OF
CHAPTER 228 (RELATING TO PARTICLE ACCELERATORS).

§ 225.2. Definitions.

The following words and terms, when used in this chapter, have
the following meanings, unless the context clearly indicates
otherwise:

ANNUAL REFRESHER SAFETY TRAINING -- A REVIEW CONDUCTED OR
PROVIDED BY THE LICENSEE OR REGISTRANT FOR ITS EMPLOYEES ON RADIATION
SAFETY ASPECTS OF INDUSTRIAL RADIOGRAPHY. THE REVIEW MAY INCLUDE, AS
APPROPRIATE, THE RESULTS OF INTERNAL INSPECTIONS, NEW PROCEDURES OR
EQUIPMENT, NEW OR REVISED REGULATIONS, ACCIDENTS OR ERRORS THAT HAVE
BEEN OBSERVED, AND SHOULD ALSO PROVIDE OPPORTUNITIES FOR EMPLOYEES TO

ASK SAFETY QUESTIONS.

ASSOCIATED EQUIPMENT -- EQUIPMENT USED IN CONJUNCTION WITH A
RADIOGRAPHIC EXPOSURE DEVICE TO MAKE RADIOGRAPHIC EXPOSURES WHERE THE
EQUIPMENT DRIVES, GUIDES, OR COMES INTO CONTACT WITH THE SOURCE.

Cabinet x-ray system--An x-ray system with the x—-ray tube installed
in an enclosed, interlocked cabinet, DESIGNED TO EXCLUDE PERSONNEL
FROM ITS INTERIOR DURING OPERATION. INCLUDED ARE ALL X-RAY SYSTEMS
DESIGNED PRIMARILY FOR THE INSPECTION OF BAGGAGE OR PACKAGES. AN X-
RAY TUBE USED WITHIN A SHIELDED PART OF A BUILDING OR X-RAY EQUIPMENT
WHICH MAY TEMPORARILY OR OCCASIONALLY INCORPORATE PORTABLE SHIELDING
IS NOT CONSIDERED A CABINET X-RAY SYSTEM.,

L X 2 2 3

CERTIFYING ENTITY -- AN INDEPENDENT CERTIFYING ORGANIZATION
MEETING THE REQUIREMENTS OF §225.102 (RELATING TO REQUIREMENTS FOR
AN INDEPENDENT CERTIFYING ORGANIZATION) OR AN AGREEMENT STATE WHICH
MEETS THE SAME REQUIREMENTS AS §225.102.

COLLIMATOR -- A RADIATION SHIELD MADE OF LEAD, TUNGSTEN, OR
OTHER HEAVY METAL WHICH IS PLACED ON THE END OF A GUIDE TUBE OR
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DIRECTLY ONTO A RADIOGRAPKIC EXPOSURE DEVICE TO RESTRICT THE SIZE AND
SHAPE OF THE RADIATION BEAM WHEN THE SEALED SOURCE IS MOVED INTO
POSITION TO MAKE A RADIOGRAPHIC EXPOSURE.

CONTROL CABLE -- THE CABLE WHICH IS CONNECTED TO THE SOURCE
ASSEMBLY AND USED TO DRIVE THE SOURCE TO AND FROM THE EXPOSURE
LOCATION. THE TERM MAY BE ALSO REFFERED TO AS THE DRIVE CABLE.

CONTROL DRIVE MECHANISM -- THE DEVICE THAT ENABLES THE SOURCE
ASSEMBLY TO BE MOVED TO AND FROM THE EXPOSURE DEVICE.

CRANK-OUT DEVICE -- THE CABLE, PROTECTIVE SHEATH AND HANDCRANK
USED TO MOVE THE SEALED SOURCE FROM THE SHIELDED TO THE UNSHIELDED
POSITION TO MAKE AN INDUSTRIAL RADIOGRAPHIC EXPOSURE.

EXPOSURE HEAD -- A DEVICE THAT LOCATES THE GAMMA RADIOGRAPHY
SEALED SOURCE IN THE SELECTED WORKING POSITION. AN EXPOSURE HEAD IS
ALSO KNOWN AS A SOURCE STOP.

GUIDE TUBE (PROJECTION SHEATH) -- A FLEXIBLE OR RIGID TUBE
(THAT IS, “J”-TUBE) FOR GUIDING THE SOURCE ASSEMBLY AND THE ATTACHED
CONTROL CABLE FROM THE EXPOSURE DEVICE TO THE EXPOSURE HEAD. THE
GUIDE TUBE MAY ALSO INCLUDE THE CONNECTIONS NECESSARY FOR ATTACHMENT
TO THE EXPOSURE DEVICE AND TO THE EXPOSURE HEAD.

INDIVIDUAL'S CERTIFICATION -- WRITTEN APPROVAL RECEIVED FROM A
CERTIFYING ENTITY STATING THAT AN INDIVIDUAL HAS SATISFACTORILY MET
CERTAIN ESTABLISHED RADIATION SAFETY, TESTING, AND EXPERIENCE
CRITERIA.

s e de kA

LOCK-OUT SURVEY —- A RADIATION SURVEY PERFORMED TO DETERMINE
THAT A SEALED SOURCE IS IN ITS SHIELDED POSITION.

b de bk de

PERSONAL SUPERVISION -- THE PROVISION OF GUIDANCE AND
INSTRUCTION TO A RADIOGRAPHER’S ASSISTANT BY A RADIOGRAPHER WHO IS:

(i) PHYSICALLY PRESENT AT THE SITE.

(ii) IN VISUAL CONTACT WITH THE RADIOGRAPHER’S ASSISTANT WHILE
THE ASSISTANT IS USING RADIATION SOURCES.

(iii) IN SUCH PROXIMITY THAT IMMEDIATE ASSISTANCE CAN BE GIVEN
IF REQUIRED.

v e e A de

Radiographer--An individual who performs, or [provides personal
supervision of,] WHO, IN ATTENDANCE AT THE SITE WHERE THE RADIATION
SOURCE IS BEING USED, PERSONALLY SUPERVISES industrial radiographic
operations AND WHO IS RESPONSIBLE TO THE LICENSEE OR REGISTRANT FOR
ASSURING COMPLIANCE WITH THE REQUIREMENTS OF THE DEPARTMENT’S
REGULATIONS AND THE CONDITIONS OF THE LICENSE OR REGISTRATION.

Radiographer's assistant--An individual who, under the personal
supervision of a radiographer, uses RADIOGRAPHIC EXPOSURE DEVICES,
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radiation sources, related handling tools or radiation survey
instruments in industrial radiography.

ar e ek ke

RADIOGRAPHIC OPERATIONS —- ALL ACTIVITIES ASSOCIATED WITH THE
PRESENCE OF RADIATION SOURCES IN A RADIOGRAPHIC EXPOSURE DEVICE OR IN
A RADIATION-PRODUCING MACHINE DURING USE OF THE DEVICE OR MACHINE OR
TRANSPORT (EXCEPT WHEN BEING TRANSPORTED BY COMMON CARRIER OR
CONTRACT TRANSPORT), TO INCLUDE SURVEYS TO CONFIRM THE ADEQUACY OF
BOUNDARIES, SETTING UP EQUIPMENT AND ANY ACTIVITY INSIDE RESTRICTED
AREA BOUNDARIES.

S-TUBE - A TUBE THROUGH WHICH THE RADIOACTIVE SOURCE TRAVELS
WHEN INSIDE A RADIOGRAPHIC EXPOSURE DEVICE.

e de e o o

SOURCE ASSEMBLY ~-- A COMPONENT TO WHICH THE SEALED SOURCE IS
AFFIXED OR IN WHICH THE SEALED SOURCE IS CONTAINED. THE SOURCE
ASSEMBLY INCLUDES THE SEALED SOURCE.

e v dr de de

STORAGE FACILITY -- ANY LOCATION, AREA, OR VEHICLE WHICH IS
USED TO STORE, TRANSPORT, OR SECURE A RADIOGRAPHIC EXPOSURE DEVICE, A
STORAGE CONTAINER, OR A SEALED SOURCE WHEN IT IS NOT IN USE, AND
WHICH IS LOCKED OR HAS A PHYSICAL BARRIER TO PREVENT ACCIDENTAL OR
INADVERTENT EXPOSURE, TAMPERING WITH OR UNAUTHORIZED REMOVAL OF THE
DEVICE, CONTAINER, OR SOURCE.

e de de e b

Temporary job site--A location where industrial radiography is
performed FOR 180 DAYS OR LESS DURING ANY CONSECUTIVE 12 MONTHS other
than the location listed in a specific license or registration.

TRANSPORT CONTAINER -- A PACKAGE THAT IS DESIGNED AND
CONSTRUCTED TO PROVIDE RADIATION SAFETY AND SECURITY WHEN A SEALED
SOURCE IS TRANSPORTED AND WHICH MEETS ALL APPLICABLE REGULATIONS OF
CHAPTER 230 (RELATING TO PACKAGING AND TRANSPORATATION OF RADIOACTIVE
MATERIAL) .

de i de de K

§ 225.10. APPLICATION FOR A SPECIFIC LICENSE OR REGISTRATION.

{a) A PERSON WHO INTENDS TO USE SEALED SOURCES IN INDUSTRIAL
USES OR RADIOGRAPHIC OPERATIONS SHALL FILE AN APPLICATION IN
ACCORDANCE WITH THE PROVISIONS OF § 217.51 (RELATING TO FILING
APPLICATION FOR SPECIFIC LICENSE} AND § 217.65 (RELATING TO SPECIFIC
LICENSES FOR THE USE OF SEALED SOURCES IN INDUSTRIAL RADIOGRAPHY) .

(b) A PERSON WHO INTENDS TO USE X-RAY MACHINES FOR INDUSTRIAL
RADIOGRAPHY SHALL HAVE A PROGRAM FOR TRAINING PERSONNEL, WRITTEN
OPERATING AND EMERGENCY PROCEDURES, AN INTERNAL REVIEW SYSTEM, AND AN
ORGANIZATIONAL STRUCTURE WHICH INCLUDES SPECIFIED DELEGATIONS OF
AUTHORITY AND RESPONSIBILITY FOR OPERATION OF THE PROGRAM. THIS
PROGRAM SHALL BE APPROVED BY THE DEPARTMENT BEFORE COMMENCING
INDUSTRIAL RADIOGRAPHY.
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[SEALED SOUﬁCE REQUIREMENTS] GENERAL PROVISIONS
§ 225.11. ([Storage position radiation level limits.] RECIPROCITY.

{(a) Radiographic exposure devices that have the sealed source
storage position located less than 4 inches (10 centimeters) from an
exterior surface of the device shall have radiation levels not
exceeding 50 milliroentgens (12.9 uC/kg) per hour at 6 inches (15
centimeters) from an exterior surface of the device when the sealed
source is in the shielded -- off -- position.

(b) Radiographic exposure devices that have the sealed source
storage position located more than 4 inches (10 centimeters) from an
exterior surface of the device, and storage containers for sealed
sources or outer containers for radiography exposure devices, shall
have radiation levels not exceeding 200 milliroentgens (51.6 uC/kg)
per hour and not exceeding 10 milliroentgens (2.58 uC/kg) per hour at
1 meter from an exterior surface when the sealed source is in the
shielded -~ off -~ position.]

OUT-OF-STATE USERS OF SEALED SOURCE RADIOGRAPHIC EXPOSURE
DEVICES OR X-RAY MACHINES SHALL MEET THE REQUIREMENTS OF § 216.7
(RELATING TO OUT-OF-STATE RADIATION PRODUCING MACHINES) OR § 217.121
(RELATING TO RECIPROCITY OF LICENSES OF BY-PRODUCT, SOURCE, AND
SPECIAL NUCLEAR MATERIALS IN QUANTITIES NOT SUFFICIENT TO FORM A
CRITICAL MASS), AS APPROPRIATE.

§ 225.12 [Radiatioh source locks.] PROHIBITIONS.

[(a) A radiation source shall be kept in a lockable
radiographic exposure device or in a lockable source changer to
prevent unauthorized removal of, or accidental exposure from, the
radiation source. The radiographic exposure device, source changer
and storage container shall be kept locked when containing a
radiation source except when under the direct surveillance of a
radiographer or radiographer’s assistant, or as may be otherwise
authorized under § 225.52 (relating to security).

(b) Radiographic exposure devices, source changers, and storage i
containers, prior to being moved from one location to another and
also prior to being secured at a given location shall be locked and
surveyed to assure that the sealed source is in the shielded
position.]

NO HUMAN USE OF THE RADIATION SOURCES COVERED BY THIS CHAPTER
IS PERMITTED.

(§ 225.13 Storage precautions.] RESERVED.

[Locked radiographic exposure devices and storage containers
shall be physically secured to prevent tampering or removal by
unauthorized personnel.]

[§ 225.14. Repairs and testing.] RESERVED.

{(a) Only persons specifically authorized in a license by the
Department, the NRC or an agreement state shall replace, leak test,
repair, tag, open or make other modifications to sealed source
fastened to or contained in a radiographic exposure device.
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(b) Each sealed source shall be tested for leakage at intervals
not to exceed 6 months. Each sealed source shall be leak-tested prior
to its first use unless the supplier furnishes a certificate stating
that the source has been tested within 6 months prior to its first
use. The leak test shall be capable of detecting the presence of
0.005 microcuries (185 Bq) of removable contamination on the test
sample. An acceptable leak test for sealed sources in the possession
of a radiography licensee would be to test at the nearest accessible
point to the sealed source position or other appropriate measuring
point by a procedure approved under § 217.65(5) (relating to specific
licenses for the use of sealed sources in industrial radiography).
Records of leak test results shall be kept in units of microcuries
(or becquerels) and maintained for 5 years from the date of the test
for inspection by the Department.

(c) A leak test conducted under subsection (b) which reveals the
presence of 0.005S microcuries (185 Bq) or more of removable
contamination is considered evidence that the sealed source is
leaking. The licensee shall immediately withdraw the equipment
involved from use and cause it to be decontaminated and repaired or
to be disposed of, under § 217.101 (relating to transfer of material)
and §§ 219.181--219.186 (relating to waste disposal). Within 5 days
of the test that reveals the leakage, the licensee shall file a
report with the Department describing the equipment involved, the
test results and the corrective action taken.

(d) A sealed source which is not fastened to or contained in a
radiographic exposure device shall have a durable tag permanently
attached to it. This tag shall have no dimension less than 1 inch
(2.5 cm) and bear the prescribed radiation caution symbol in
conventional colors, magenta or purple on a yellow background, and at
least the instructions: "Danger--Radioactive Material--Do Not Handle-
-Notify Civil Authorities if Found.”]

[§ 225.15. Quarterly inventory.] RESERVED.

[The licensee shall conduct a quarterly physical inventory to
account for sealed sources possessed and received during the past
quarter. The records of the inventories shall be maintained for 5
years from the date of the inventory for inspection by the Department
and shall include the quantities and kinds of radiocactive material,
the location of sealed sources and the date of the inventory.]

[§ 225.16. Inspection and maintenance.] RESERVED.

[(a) The licensee shall check for obvious defects in
radiographic exposure devices, storage containers and source changers
prior to use each day the equipment is used.

" (b) The licensee shall conduct a program for inspection and
maintenance of radiographic exposure devices, storage containers and
source changers at intervals not to exceed 3 months, or prior to the
first use thereafter, to assure proper functioning of components
important to safety. Appropriate parts shall be maintained in
accordance with manufacturer's specifications. Records of inspection
and maintenance shall be maintained for 5 years for inspection by the
Department.

(c) If an inspection conducted under subsections (a) or (b)
reveals damage to components critical to radiation safety, the
licensee shall remove the device from service until repairs have been
made. ]
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[§ 225.17. Radiation surveys and records.] RESERVED.

[(a) A survey with a radiation survey instrument shall be made
after each radiographic exposure to determine that the sealed source
has been returned to its shielded position. The entire perimeter of
the radiographic exposure device shall be surveyed. If the
radiographic exposure device has a source guide tube or collimator,
the survey shall include the guide tube or collimator or both.

(b) A physical radiation survey shall be made to determine that
each sealed source is in its shielded condition prior to securing the
radiographic exposure device or storage container as specified in §
225.12 (relating to radiation source locks).

(c) Records shall be kept of the surveys required by subsection
(b). The records shall be maintained for inspection by the Department
for 5 years after completion of the survey. If the survey was used to
determine an individual's exposure, however, the records of the
survey shall be maintained until the Department authorizes their
disposition.]

[§ 225.18. Supervision of radiographer's assistants.] RESERVED.

[Whenever a radiographer's assistant uses radiographic exposure
devices, uses sealed sources or related source handling tools or
conducts radiation surveys required by § 225.17(a) and (b) (relating
to radiation surveys and records) to determine that the sealed source
has returned to the shielded position after an exposure, the
radiographer's assistant shall be under the personal supervision of a
radiographer. The personal supervision shall include the
radiographer's physical presence at the site where the sealed sources
are being used in such proximity that immediate assistance can be
given if required and watching the performance of the radiographer's
assistant.]

[RADIATION-PRODUCING MACHINE REQUIREMENTS]
[§ 225.21. Cabinet x-ray systems.] RESERVED.

[(a) Cabinet x-ray systems may not operate unless all openings
are securely closed and the openings meet the requirements of §
219.21 (relating to radiation protection programs). Each access door
to the cabinet shall have an interlock that terminates the exposure
whenever that door is opened. The enclosure shall be shielded so that
every location on the exterior meets conditions for an unrestricted
area.

{(b) No registrant may permit an individual to operate a cabinet
x-ray system until the individual has received a copy of, and
instruction in, the operating procedures for the system and has
demonstrated understanding of the operating procedures and competence
in the use of the system.

{(c} The registrant shall evaluate the cabinet x-ray system to
assure compliance with § 219.51 (relating to dose limits for
individual members of the public), and with 21 CFR 1020.40 (relating
to cabinet X-ray systems) if the system is a certified cabinet x-ray
system. The records of these evaluations shall be maintained for
inspection by the Department for a period of 5 years after
evaluation.
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(d) The registrant shall test the on-off switch, the interlocks
and safety devices at intervals not exceeding 1 year and make repairs
as necessary. Records of these tests shall be maintained for
inspection by the Department for a period of S5 years.

(e) Cabinet x-ray systems are exempt from all other provisions
of this chapter.]

§ 225.22. [Shielded room radiography.] RESERVED.

[(a) A room used for shielded room radiography shall be shielded
so that every location on the exterior meets conditions for an
unrestricted area and the only access to the room is through openings
which are interlocked so that the radiation source will not operate
unless all openings are securely closed and meet the requirements of
§ § 219.91 and 219.154 (relating to control of access high radiation
areas; and posting of high radiation areas).

{b) No registrant may permit an individual to operate a
radiation-producing machine for shielded room radiography until the
individual has received a copy of, and instruction in, the operating
procedures for the unit and has demonstrated understanding of the
operating procedures and competence in the use of the unit.

(c) The registrant shall provide personnel monitoring equipment
to every individual who operates, positions material for irradiation
or performs maintenance on a radiation-producing machine for shielded
room radiography. ’

(d) The operator shall conduct a physical radiation survey to
determine that the radiation machine x-ray tube is de-energized prior
to each entry into the radiographic exposure area.

(e) Shielded room radiography using radiation producing machines
shall be exempt from §§ 225.11--225.17.]

§ 225.23. [Other radiography.] RESERVED.

[(a) The operator shall conduct a physical radiation survey to
determine that the radiation machine x-ray tube is de-energized prior
to each entry into the radiographic exposure area. Survey results and
records of boundary locations shall be maintained and kept available
for inspection for a period of S years.

(b) Mobile or portable radiation-producing machines shall be
physically secured to prevent tampering or removal by unauthorized
personnel.

{c)Other radiography using radiation-producing machines shall
be exempt from §§ 225.11--225.17.]

[RADIATION SURVEY INSTRUMENTS AND LOGS]
§225.31. [General requirements] RESERVED.

{(a) The licensee or registrant shall maintain sufficient
calibrated and operable radiation survey instruments to make physical
radiation surveys as required by this chapter and Chapter 219
(relating to standards for protection against radiation).

(b) Instrumentation required by this chapter shall be able to
measure a range of two milliroentgens (0.516 nC/kg) per hour through
one roentgen (258 pC/kg) per hour.
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(c) No radiographic operation may be conducted unless calibrated
and operable radiation survey instrumentation is available and used
at each site where radiographic exposures are made.

(d) Each radiation survey instrument shall be calibrated:

(1) At energies appropriate for use and at intervals not to
exceed 3 months and after each instrument servicing.

(2) so that accuracy within plus or minus 20% can be
demonstrated.

(3) At two or more widely separated points, other than zero, on
each scale.

(e) Records of these calibrations shall be maintained for 5
years after the calibration date for inspection by the Department.]

§ 225.32. [Utilization logs] RESERVED.

[A licensee or registrant shall maintain current logs, which
shall be kept available for inspection by the Department for 5 years
from the date of the event, showing for each radiation source the
following applicable information.

(1) A description--or make and model number--of each radiation
source or storage container in which a sealed source is located.

(2) The identity of the radiographer to whom the source is
assigned.

(3) Locations and dates of use.

(4) The exposure time for each radiographic exposure using a
sealed source. ’

(5) The voltage, current and exposure time for each radiographic
exposure employing a radiation machine.]

§ 225.33. [Records required at temporary job sites] RESERVED.

[A licensee or registrant conducting industrial radiography at a
temporary site shall have the following records available at that
site for inspection by the Department.

(1) Appropriate license, or equivalent document.

(2) Operating and emergency procedures.

(3) Applicable regulations.

(4) Survey records required under § 225.17 (relating to
radiation surveys and records) for the period of operation at the
site.

(5) Daily pocket dosimeter records for the period of operation
at the site. : _

{(6) The most recent instrument calibration and sealed source
leak test record for specific devices in use at the site.]

§§ 225.34--225.36. (Reserved).

[OPERATOR'S PERSONAL SAFETY REQUIREMENTS]
§ 225.41. [Training and testing] RESERVED.

[{a) No licensee or registrant may permit an individual to act
as a radiographer until the individual has:

(1) Been instructed in the subjects outlined in Appendix A.

{2) Received copies of and instruction in the provisions
contained in this chapter and the applicable sections of Chapters 219
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and 220 (relating to standards for protection against radiation; and
notices, instructions and reports to workers; inspections); the
appropriate license or certificate of registration; and the
licensee's or registrant's operating and emergency procedures.

(3) Demonstrated competence to use the licensee's radiographic
exposure devices, sealed sources, related handling tools and survey
instruments.

(4) Demonstrated understanding of the instructions in this
section by successful completion of a written test and a field
examination on the subjects covered in paragraphs (1)--(3).

(b} No licensee or registrant may permit a person to act as a
radiographer's assistant until the individual has:

(1) Received copies of and instruction in the licensee's or
registrant's operating and emergency procedures.

(2) Demonstrated competence to use, under the personal
supervision of the radiographer, the radiographic exposure devices,
sealed sources, related handling tools and radiation survey
instruments that the assistant will use.

(3) Demonstrated understanding of the instructions in this
section by successfully completing a written or oral test and a field
examination on the subjects covered in paragraphs (1) and (2).

(c) The licensee shall maintain records of the training for a
period of 5 years. The records shall include copies of written tests
and dates of oral tests and field examinations.]

§ 225.42. [Operating and emergency procedures] RESERVED.

[The licensee's or registrant's operating and emergency
procedures shall include instructions in at least the following:

(1} The handling and use of radiation sources to be employed so
that no person is likely to be exposed to radiation doses in excess
of the limits established in Chapter 219 (relating to standards for
protection against radiation.

(2) Methods and occasions for conducting radlatlon surveys.

(3) Methods for controlling access to radiographic areas.

(4) Methods and occasions for locking and securing radiation
sources. ’

(5) Personnel monitoring and the use of personnel monitoring
equipment, including steps that shall be taken immediately by
radiography personnel in the event a pocket dosimeter is found to be
off-scale.

(6) Transportation to field locations, if appropriate, including
packing of radiation sources in the vehicles, posting of vehicles and
control of radiation sources during transportation.

(7) Minimizing exposure of individuals in the event of an
accident.

(8) The procedure for notifying proper persons in the event of
an accident.

(9) Maintenance of records.

(10) The inspection and maintenance of radiographic exposure
devices and storage containers and radiation machines.]

§ 225.43. [Personnel monitoring control] RESERVED.
[(a) No licensee or registrant may permit an individual to act
as a radiographer or as a radiographer’'s assistant unless, at all

times during radiographic operations, the individual wears a direct
reading pocket dosimeter and either a film badge or a
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thermoluminescent dosimeter. Pocket dosimeters shall have a range
from zero to at least 200 milliroentgens (51.6 uC/kg), but not
greater than 500 milliroentgens (129 uC/kg), and shall be recharged
daily or at the start of each shift. Each film badge or
thermoluminescent dosimeter shall be assigned to and worn by only one
individual.

(b) Pocket dosimeters shall be read and the exposures recorded
daily.

(c) Pocket dosimeters shall be checked at periods not to exceed
1 year for correct response to radiation. Acceptable dosimeters shall
read within plus or minus 30% of the true radiation exposure.

(d) If an individual's pocket dosimeter is discharged beyond its
range, that person's film badge or TLD shall be immediately sent for
processing.

(e) Reports received from the film badge or TLD processor and
records of daily pocket dosimeter readings shall be kept under §
219.207 (relating to records of individual monitoring results).]

§ 225.44. [Internal review] RESERVED.

[The licensee or registrant shall have an internal review system
adequate to assure that this title, Department license provisions and
the licensee's or registrant's operating and emergency procedures are
followed by radiographers and radiographer's assistants. The review
system shall include the performance of internal reviews at intervals
not to exceed 3 months and the retention of records of the reviews
for 5 years.]

[(PRECAUTIONARY PROCEDURES] GENERAL ADMINISTRATIVE REQUIREMENTS

§ 225.51. [Permanent radiographic installation.] DUTIES OF PERSONNEL.

[Permanent radiographic installations having high radiation area
entrance controls of the types described in § § 219.91 and 219.154
(relating to control of access to high radiation areas; and posting
of high radiation areas) shall also meet the following requirements.

(1) Each entrance that is used for personnel access to the high
radiation area in a permanent radiographic installation shall have
visible and audible warning signals to warn of the presence of
radiation. The visible signal shall be activated by radiation
whenever the source is exposed. The audible signal shall be actuated
when an attempt is made to enter the installation while the source is
exposed.

(2) The control device or alarm system shall be tested for
proper operation at the beginning of each day of use.]

(a) THE RADIATION SAFETY OFFICER (RSO) SHALL BE AN INDIVIDUAL
WHO SHALL ENSURE THAT RADIATION SAFETY ACTIVITIES ARE BEING PERFORMED
IN ACCORDANCE WITH APPROVED PROCEDURES AND REQUIREMENTS IN THE DAILY
OPERATION OF THE LICENSEE’S OR REGISTRANT’S PROGRAM, AND IN
COMPLIANCE WITH DEPARTMENT REQUIREMENTS, AND WHO HAS THE AUTHORITY TO
SUSPEND OR TERMINATE OPERATIONS WHICH ARE NOT BEING CONDUCTED IN
ACCORDANCE WITH LICENSE OR REGISTRATION CONDITIONS.

({b) THE RADIOGRAPHER SHALL BE AN INDIVIDUAL WHO PERFORMS OR WHO
IS IN ATTENDANCE AT A SITE WHERE A SOURCE IS BEING USED, WHO
PERSONALLY SUPERVISES RADIOGRAPHIC OPERATIONS, AND WHO IS RESPONSIBLE
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TO THE LICENSEE OR REGfSTRANT FOR ENSURING COMPLIANCE WITH THE
REQUIREMENTS OF THESE REGULATIONS AND CONDITIONS OF A LICENSE OR -
REGISTRATION.

(c) THE RADIOGRAPHER’S ASSISTANT SHALL BE AN INDIVIDUAL WHO,
UNDER THE PERSONAL SUPERVISION OF A RADIOGRAPHER, USES RADIOGRAPHIC
EXPOSURE DEVICES, SEALED SOURCES OR X-RAY MACHINES, RELATED HANDLING
TOOLS, OR RADIATION SURVEY INSTRUMENTATION.

(d) THE RADIOGRAPHY TRAINEE IS AN INDIVIDUAL WHO IS IN THE
PROCESS OF BECOMING A RADIOGRAPHER’S ASSISTANT OR A RADIOGRAPHER, IN
ACCORDANCE WITH A LICENSEE’S OR REGISTRANT’S PROCEDURES. THE TRAINEE
IS NOT PERMITTED TO OPERATE RADIOGRAPHIC EXPOSURE DEVICES, SEALED
SOURCES OR X-RAY MACHINES, OR RADIATION SURVEY INSTRUMENTATION.

v de o de e

§ 225.71. TRAINING OF PERSONNEL

A LICENSEE OR REGISTRANT SHALL NOT ALLOW AN INDIVIDUAL ‘TO ACT
AS A RADIOGRAPHER OR ASSISTANT RADIOGRAPHER UNLESS THAT INDIVIDUAL
MEETS THE REQUIREMENTS OF § 225.72 (RELATING TO TRAINING AND
TESTING), APPROPRIATE LICENSE OR REGISTRATION REQUIREMENTS, AND
OPERATING AND EMERGENCY PROCEDURES.

§ 225.72. TRAINING AND TESTING.

(a) THE LICENSEE OR REGISTRANT SHALL NOT PERMIT AN INDIVIDUAL
TO ACT AS A RADIOGRAPHER UNTIL THAT INDIVIDUAL:

(1) HAS BEEN INSTRUCTED IN THE SUBJECTS OUTLINED IN APPENDIX A
OF THIS CHAPTER.

(2) IS CERTIFIED THROUGH A RADIOGRAPHER’S CERTIFICATION PROGRAM
BY A CERTIFYING ENTITY IN ACCORDANCE WITH THE CRITERIA SPECIFIED IN
§§ 225.102 AND 225.103 (RELATING TO REQUIREMENTS FOR AN INDEPENDENT
CERTIFYING ORGANIZATION; RELATING TO REQUIREMENTS FOR CERTIFICATION
PROGRAMS). AN INDEPENDENT ORGANIZATION THAT WOULD LIKE TO BE
RECOGNIZED AS A CERTIFYING ENTITY SHALL SUBMIT ITS REQUEST TO THE
DEPARTMENT. THE LICENSEE OR REGISTRANT MAY ALLOW AN INDIVIDUAL WHO
HAS NOT MET THE CERTIFICATION REQUIREMENTS TO ACT AS A RADIOGRAPHER,
PROVIDING THE INDIVIDUAL HAS RECEIVED THE TRAINING REQUIRED UNDER THE
OTHER PROVISIONS OF THIS SUBCHAPTER. THIS ALLOWANCE SHALL EXPIRE
{TWO YEARS AFTER EFFECTIVE DATE OF THESE REGULATIONS}.

(3) HAS RECEIVED COPIES OF THIS CHAPTER, CHAPTERS 219, 220, AND
230 (RELATING TO STANDARDS FOR PROTECTION AGAINST RADIATION AND
RELATING TO NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS, AND
INSPECTIONS, AND RELATING TO PACKAGING AND TRANSPORTATION OF
RADIOACTIVE MATERIALS). A COPY OF THE LICENSE OR CERTIFICATE OF
REGISTRATION ISSUED TO THE LICENSEE OR REGISTRANT AND COPIES OF THE
LICENSEE’S OR REGISTRANT’S OPERATING AND EMERGENCY PROCEDURES.

(4) HAS BEEN INSTRUCTED IN THE USE OF THE LICENSEE’S OR
REGISTRANT’S SOURCES OF RADIATION, RADIOGRAPHIC EXPOSURE DEVICES,
RADIATION-PRODUCING MACHINES, RELATED HANDLING TOOLS, RADIATION
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SURVEY INSTRUMENTS, REGULATIONS, AND OPERATING AND EMERGENCY
PROCEDURES. . .

(S5) HAS DEMONSTRATED, TO THE SATISFACTION OF THE LICENSEE OR
REGISTRANT, COMPETENCY AND UNDERSTANDING OF THE INFORMATION AS

EVIDENCED BY HAVING SUCCESSFULLY COMPLETED A WRITTEN TEST AND A FIELD"

EXAMINATION.

(b) THE LICENSEE OR REGISTRANT SHALL NOT PERMIT AN INDIVIDUAL
TO ACT AS A RADIOGRAPHER’S ASSISTANT UNTIL THAT INDIVIDUAL:

(1) HAS RECEIVED COPIES OF, AND INSTRUCTION IN, THE LICENSEE’S
OR REGISTRANT’S OPERATING AND EMERGENCY PROCEDURES.

(2) HAS BEEN INSTRUCTED IN THE USE, AND HAS DEMONSTRATED, TO
THE SATISFACTION OF THE LICENSEE OR REGISTRANT, THAT WHEN THE
INDIVIDUAL IS UNDER THE DIRECT PERSONAL SUPERVISION OF THE
RADIOGRAPHER, THE INDIVIDUAL IS COMPETENT IN THE USE OF SOURCES OF
RADIATION, RADIOGRAPHIC EXPOSURE DEVICES, RELATED HANDLING TOOLS AND
RADIATION SURVEY INSTRUMENTS THAT WILL BE USED. :

(3) HAS DEMONSTRATED, TO THE SATISFACTION OF THE LICENSEE OR
REGISTRANT, AN UNDERSTANDING OF THE INFORMATION AS EVIDENCED BY
HAVING SUCCESSFULLY COMPLETED A WRITTEN OR ORAL TEST AND A FIELD
EXAMINATION ON THE SUBJECTS RELEVANT TO BEING AN ASSISTANT
RADIOGRAPHER.

{(c) RECORDS OF THE TRAINING REQUIRED UNDER (a) AND (b),
INCLUDING COPIES OF WRITTEN TESTS, DATES OF ORAL TESTS AND FIELD
EXAMINATIONS, SHALL BE MAINTAINED FOR INSPECTION BY THE DEPARTMENT
FOR A PERIOD OF FIVE YEARS FOLLOWING TERMINATION OF EMPLOYMENT BY THE
INDIVIDUAL OR UNTIL THE RADIOACTIVE MATERIAL LICENSE OR CERTIFICATE
OF REGISTRATION IS TERMINATED.

§ 225.73. AUDITS AND SAFETY REVIEWS OF RADIOGRAPHERS AND
RADIOGRAPHERS’ ASSISTANTS.

(a) THE LICENSEE OR REGISTRANT SHALL PROVIDE SAFETY REVIEWS FOR

RADIOGRAPHERS AND RADIOGRAPHER’S ASSISTANTS AT LEAST ONCE DURING EACH
CALENDAR YEAR.

(b) THE LICENSEE OR REGISTRANT SHALL CONDUCT AN ANNUAL
INSPECTION PROGRAM FOR THE JOB PERFORMANCE OF EACH RADIOGRAPHER AND
RADIOGRAPHER’S ASSISTANT TO ENSURE THAT THE DEPARTMENT'’S REGULATIONS,
LICENSE OR CERTIFICATE OF REGISTRATION REQUIREMENTS AND THE
LICENSEE’S OR REGISTRANT’S OPERATING AND EMERGENCY PROCEDURES ARE
FOLLOWED. THIS AUDIT PROGRAM SHALL:

(1) INCLUDE OBSERVATION OF THE PERFORMANCE OF EACH RADIOGRAPHER
AND RADIOGRAPHER’S ASSISTANT DURING AN ACTUAL RADIOGRAPHIC OPERATION
AT INTERVALS NOT TO EXCEED ONE CALENDAR YEAR.

(2) PROVIDE THAT, IF A RADIOGRAPHER OR RADIOGRAPHER’S ASSISTANT

HAS NOT PARTICIPATED IN A RADIOGRAPHIC OPERATION FOR MORE THAN SIX
MONTHS SINCE THE LAST INSPECTION, THE INDIVIDUAL’S PERFORMANCE SHALL
BE OBSERVED AND RECORDED WHEN THE INDIVIDUAL NEXT PARTICIPATES IN A
RADIOGRAPHIC OPERATION.
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(c) THE LICENSEE OR REGISTRANT SHALL MAINTAIN RECORDS OF THE
ABOVE TRAINING TO INCLUDE CERTIFICATION DOCUMENTS, WRITTEN AND FIELD
EXAMINATIONS, ANNUAL SAFETY REVIEWS, AND ANNUAL AUDITS OF JOB
PERFORMANCE. THESE RECORDS SHALL BE MAINTAINED BY THE LICENSEE OR
REGISTRANT FOR INSPECTION BY THE DEPARTMENT FOR A PERIOD OF FIVE
YEARS FOLLOWING TERMINATION OF EMPLOYMENT BY THE INDIVIDUAL OR UNTIL
THE RADIOACTIVE MATERIAL LICENSE OR CERTIFICATE OF REGISTRATION IS
TERMINATED.

§ 225.74. REPORTING REQUIREMENTS

{(a) IN ADDITION TO THE REPORTING REQUIREMENTS IN CHAPTER 219
(RELATING TO STANDARDS FOR PROTECTION AGAINST RADIATION), EACH
LICENSEE OR REGISTRANT SHALL PROVIDE TO THE DEPARTMENT, WITHIN 30
DAYS OF ITS OCCURRENCE, A WRITTEN REPORT ON ANY OF THE FOLLOWING
INCIDENTS INVOLVING RADIOGRAPHIC EQUIPMENT USED FOR INDUSTRIAL
RADIOGRAPHY:

(1) UNINTENTIONAL DISCONNECTION OF THE SOURCE ASSEMBLY FROM THE
CONTROL CABLE.

(2) INABILITY TO RETRACT OR SECURE A SEALED SOURCE TO ITS FULLY
SHIELDED POSITION.

(3) FAILURE OF ANY COMPONENT CRITICAL TO THE SAFE OPERATION OF
A RADIOGRAPHIC EXPOSURE DEVICE TO PERFORM ITS INTENDED FUNCTION
PROPERLY.

(4) INABILITY TO TERMINATE IRRADIATION WITH AN X-RAY MACHINE.

(5) FAILURE OF AN INTERLOCK IN SHIELDED ROOM RADIOGRAPHY.

(b) THE LICENSEE OR REGISTRANT SHALL INCLUDE THE FOLLOWING
INFORMATION IN EACH REPORT SUBMITTED UNDER SUBSECTION (a):

(1) DESCRIPTION OF THE EQUIPMENT PROBLEM.

{2) CAUSE OF THE INCIDENT, IF KNOWN OR DETERMINED.

(3) MANUFACTURER AND MODEL NUMBER OF THE EQUIPMENT INVOLVED.

(4) PLACE, TIME, AND DATE OF THE INCIDENT.

(5) ACTION TAKEN TO REESTABLISH NORMAL OPERATIONS.

(6) CORRECTIVE ACTION TAKEN OR PLANNED TO PREVENT REOCCURRENCE.

(7) NAMES AND QUALIFICATIONS OF PERSONNEL INVOLVED.

(c) REPORTS OF OVEREXPOSURES, REQUIRED UNDER § 219.222
(RELATING TO NOTIFICATION OF INCIDENTS) OR OF EXCESSIVE EXPOSURES,
-REQUIRED UNDER § 219.223 (RELATING TO REPORTS OF EXPOSURES, RADIATION
LEVELS AND CONCENTRATIONS OF RADIOACTIVE MATERIAL EXCEEDING THE
LIMITS) WHICH INVOLVE THE FAILURE OF SAFETY COMPONENTS OF RADIOGRAPHY
EQUIPMENT SHALL ALSO INCLUDE THE INFORMATION SPECIFIED UNDER
SUBSECTION (b).
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GENERAL TECHNICAL REQUIREMENTS

§ 225.101. CERTIFICATION OF PERSONNEL

RADIOGRAPHERS AND ASSISTANT RADIOGRAPHERS SHALL MEET ALL THE
EXAMINATION CRITERIA SET FORTH IN THE LICENSE APPLICATION AND
PROCEDURES DEFINED IN THE LICENSE APPLICATION.

§ 225.102. REQUIREMENTS FOR AN INDEPENDENT CERTIFYING ORGANIZATION.

AN_INDEPENDENT CERTIFYING ORGANIZATION SHALL MEET THE FOLLOWING
CONDITIONS:

(1) BE AN ORGANIZATION SUCH AS A SOCIETY OR ASSOCIATION, WHOSE
MEMBERS PARTICIPATE IN, OR HAVE AN INTEREST IN, THE FIELDS OF
INDUSTRIAL RADIOGRAPHY OR NON-DESTRUCTIVE TESTING.

(2) MAKE ITS MEMBERSHIP AVAILABLE TO THE GENERAL PUBLIC
NATIONWIDE THAT IS NOT RESTRICTED BECAUSE OF RACE, COLOR, RELIGION,
SEX, AGE, NATIONAL ORIGIN OR DISABILITY.

(3) HAVE A CERTIFICATION PROGRAM OPEN TO NON-MEMBERS.

(4) BE AN INCORPORATED, NATIONALLY-RECOGNIZED ORGANIZATION
THAT IS INVOLVED IN SETTING NATIONAL STANDARDS OF PRACTICE WITHIN ITS
FIELDS OF EXPERTISE.

(S) HAVE AN ADEQUATE, FULL-TIME STAFF, A VIABLE SYSTEM OF
FINANCING ITS OPERATIONS, AND A POLICY- AND DECISION-MAKING REVIEW
BOARD.

(6) HAVE A SET OF WRITTEN ORGANIZATIONAL BY-LAWS AND POLICIES
THAT PROVIDE ADEQUATE ASSURANCES OF LACK OF CONFLICT OF INTEREST AND
A_SYSTEM OF MONITORING AND ENFORCING THOSE BY-LAWS AND POLICIES. |

(7) HAVE A COMMITTEE, WHOSE MEMBERS CAN CARRY OUT THEIR
RESPONSIBILITIES IMPARTIALLY, TO REVIEW AND IMPROVE THE CERTIFICATION
GUIDELINES AND PROCEDURES, AND TO ADVISE THE ORGANIZATION'S STAFF IN
IMPLEMENTING THE CERTIFICATION PROGRAM.

(8) HAVE A COMMITTEE, WHOSE MEMBERS CAN CARRY OUT THEIR
RESPONSIBILITIES IMPARTIALLY, TO REVIEW COMPLAINTS AGAINST CERTIFIED
INDIVIDUALS AND TO DETERMINE APPROPRIATE SANCTIONS.

(9) HAVE WRITTEN PROCEDURES DESCRIBING ALL ASPECTS OF ITS
CERTIFICATION PROGRAM, MAINTAIN RECORDS OF THE CURRENT STATUS OF EACH
INDIVIDUAL’S CERTIFICATION AND THE ADMINISTRATION OF ITS
CERTIFICATION PROGRAM.

(10) HAVE PROCEDURES TO ENSURE THAT CERTIFIED INDIVIDUALS ARE
PROVIDED DUE PROCESS WITH RESPECT TO THE ADMINISTRATION OF ITS
CERTIFICATION PROGRAM, INCLUDING THE PROCESS OF BECOMING CERTIFIED,
AND ANY SANCTIONS IMPOSED AGAINST CERTIFIED INDIVIDUALS.

(11) HAVE PROCEDURES FOR PROCTORING EXAMINATIONS, INCLUDING
QUALIFICATIONS FOR PROCTORS. THESE PROCEDURES MUST ENSURE THAT THE
INDIVIDUALS PROCTORING EACH EXAMINATION ARE NOT EMPLOYED BY THE SAME
COMPANY OR CORPORATION OR A WHOLLY-OWNED SUBSIDIARY OF THE COMPANY OR
CORPORATION AS ANY OF THE EXAMINEES.
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(12) EXCHANGE INFORMATION ABOUT CERTIFIED INDIVIDUALS WITH THE
DEPARTMENT, OTHER INDEPENDENT CERTIFYING ORGANIZATIONS, NRC, OR
AGREEMENT STATES.

(13) ALLOW PERIODIC REVIEW OF ITS CERTIFICATION PROGRAM AND ITS
RELATED RECORDS.

(14) PROVIDE A DESCRIPTION TO THE DEPARTMENT OF ITS PROCEDURES
FOR CHOOSING EXAMINATION SITES AND FOR PROVIDING AN APPROPRIATE
EXAMINATION ENVIRONMENT.

§ 225.103. REQUIREMENTS FOR CERTIFICATION PROGRAMS.

CERTIFICATION PROGRAMS SHALL MEET THE FOLLOWING CONDITIONS:

(1) REQUIRE THAT INDIVIDUALS MEET THE FOLLOWING:

(i) RECEIVE TRAINING IN THE TOPICS IN APPENDIX A.

(ii) COMPLETE SATISFACTORILY A WRITTEN EXAMINATION COVERING THE
TOPICS IN APPENDIX A.

(2) REQUIRE APPLICANTS FOR CERTIFICATION TO PROVIDE
DOCUMENTATION THAT DEMONSTRATES THAT THE APPLICANT HAS MET THE
FOLLOWING:

(i) RECEIVED TRAINING IN THE TOPICS IN APPENDIX A.

(ii) COMPLETED SATISFACTORILY A MINIMUM PERIOD OF ON-THE-JOB
TRAINING.

(iii) HAS RECEIVED VERIFICATION BY AN AGREEMENT STATE OR NRC
LICENSEE THAT THE APPLICANT HAS DEMONSTRATED THE CAPABILITY OF
INDEPENDENTLY WORKING AS A RADIOGRAPHER.

(3) INCLUDE PROCEDURES TO ENSURE THAT ALL EXAMINATION QUESTIONS
ARE PROTECTED FROM DISCLOSURE.

{4) INCLUDE PROCEDURES FOR DENYING AN APPLICATION, REVOKING,
SUSPENDING, AND REINSTATING A CERTIFICATE.

(5) PROVIDE A CERTIFICATION PERIOD OF NOT LESS THAN THREE YEARS
NOR MORE THAN FIVE YEARS.

(6) INCLUDE PROCEDURES FOR RENEWING THE CERTIFICATIONS AND, IF
THE PROCEDURES ALLOW RENEWALS WITHOUT EXAMINATION, REQUIRE EVIDENCE
OF RECENT ACTIVE, FULL-TIME EMPLOYMENT AND ANNUAL REFRESHER TRAINING.

(7) INCLUDE PROCEDURES WHEREBY AN INDIVIDUAL’S CERTIFICATION
MAY BE REVOKED, SUSPENDED, OR RESTRICTED FOR WILLFUL OR SIGNIFICANT
FATLURE TO COMPLY WITH HIS OR HER EMPLOYER’S OPERATING AND EMERGENCY
PROCEDURES, OR THE DEPARTMENT’S, THE NRC’'S OR AN AGREEMENT STATE’S
REGULATIONS.

(8) PROVIDE FOR AUTOMATIC SUSPENSION OF AN INDIVIDUAL’S
CERTIFICATION, BASED ON THE DEPARTMENT’S, NRC’S OR AN AGREEMENT
STATE’S ACTION PROHIBITING THE INDIVIDUAL FROM ACTING AS A
RADIOGRAPHER.
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(9) PROVIDE THE SANCTIONS IMPOSED AGAINST THE CERTIFIED
INDIVIDUALS THAT ARE AT LEAST AS SEVERE AS ANY ACTION TAKEN BY THE
DEPARTMENT, NRC, OR AN AGREEMENT STATE.

(10) PROVIDE A TIMELY RESPONSE TO INQUIRIES, BY TELEPHONE,

LETTER, OR ELECTRONIC MEANS, FROM MEMBERS OF THE PUBLIC, ABOUT AN
INDIVIDUAL’S CERTIFICATION STATUS.

§ 225.104. REQUIREMENTS FOR WRITTEN EXAMINATIONS.

EXAMINATIONS SHALL MEET THE FOLLOWING CONDITIONS:

(1) BE DESIGNED TO TEST AN INDIVIDUAL’S KNOWLEDGE AND
UNDERSTANDING OF THE TOPICS LISTED IN APPENDIX A OR EQUIVALENT NRC OR
AGREEMENT STATE REQUIREMENTS.

(2) BE WRITTEN IN A MULTIPLE-CHOICE FORMAT.

(3) HAVE TEST ITEMS DRAWN FROM A QUESTION BANK CONTAINING
PSYCHOMETRICALLY VALID QUESTIONS BASED ON THE MATERIAL IN APPENDIX A.

§ 225.105. PERMANENT RADIOGRAPHIC INSTALLATION.

(a) PERMANENT RADIOGRAPHIC INSTALLATIONS HAVING HIGH RADIATION
AREA ENTRANCE CONTROLS OF THE TYPES DESCRIBED IN § § 219.91 AND
219.154 (RELATING TO CONTROL OF ACCESS TO HIGH RADIATION AREAS; AND
POSTING OF HIGH RADIATION AREAS) SHALL ALSO MEET THE FOLLOWING
REQUIREMENTS:

(1) EACH ENTRANCE THAT IS USED FOR PERSONNEL ACCESS TO THE HIGH
RADIATION AREA IN A PERMANENT RADIOGRAPHIC INSTALLATION SHALL HAVE
BOTH VISIBLE AND AUDIBLE WARNING SIGNALS TO WARN OF THE PRESENCE OF
RADIATION. THE VISIBLE SIGNAL SHALL BE ACTIVATED BY RADIATION
WHENEVER THE SOURCE IS EXPOSED OR WHEN THE X-RAY TUBE IS ENERGIZED.
THE AUDIBLE SIGNAL SHALL BE ACTUATED WHEN AN ATTEMPT IS MADE TO ENTER
THE INSTALLATION WHILE THE SOURCE 1S EXPOSED OR THE X-RAY TUBE IS
ENERGIZED. :

(2) THE ENTRANCE CONTROL DEVICE OR ALARM SYSTEM SHALL BE TESTED
FOR_PROPER FUNCTION PRIOR TO BEGINNING OPERATIONS ON EACH DAY OF USE.

(3) THE RADIOGRAPHIC EXPOSURE SYSTEM SHALL NOT BE USED IF AN
ENTRANCE CONTROL DEVICE OR ALARM SYSTEM IS NOT OPERATING PROPERLY.
IF AN ENTRANCE CONTROL DEVICE OR ALARM SYSTEM IS NOT FUNCTIONING
PROPERLY, IT SHALL BE REMOVED FROM SERVICE AND REPAIRED OR REPLACED
IMMEDIATELY. IF NO REPLACEMENT 1S AVAILABLE, THE FACILITY MAY
CONTINUE TO BE USED PROVIDED THAT THE LICENSEE OR REGISTRANT
IMPLEMENTS THE CONTINUOUS SURVEILLANCE OF §§ 225.52, 225.53 (RELATING
TO SECURITY; POSTING) AND, IF THE PERMANENT RADIOGRAPHIC INSTALLATION
USES SEALED SOURCES, § 225.261 (RELATING TO RADIOGRAPHIC OPERATIONS,
SECURITY AND POSTING) AND USES AN ALARMING RATEMETER. BEFORE THE
ENTRANCE CONTROL DEVICE OR ALARM SYSTEM IS RETURNED TO SERVICE, THE
RADIATION SAFETY OFFICER OR AN INDIVIDUAL DESIGNATED BY THE RADIATION
SAFETY OFFICER SHALL VALIDATE THE REPAIR.

(b) RECORDS OF THE TESTS PERFORMED UNDER (a) SHALL BE
MAINTAINED FOR INSPECTION BY THE DEPARTMENT FOR 5 YEARS.
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§ 225.106. OPERATING REQUIREMENTS.

(a) WHEN RADIOGRAPHY IS PERFORMED AT A LOCATION OTHER THAN A
PERMANENT RADIOGRAPHIC INSTALLATION, A MINIMUM OF TWO RADIOGRAPHIC
PERSONNEL SHALL BE PRESENT TO OPERATE THE RADIOGRAPHIC EXPOSURE
DEVICE. AT LEAST ONE OF THE RADIOGRAPHIC PERSONNEL SHALL BE A
CERTIFIED RADIOGRAPHER. THE OTHER INDIVIDUAL MAY BE EITHER A
CERTIFIED RADIOGRAPHER OR A RADIOGRAPHER’S ASSISTANT.

(b) COLLIMATORS SHALL BE USED IN INDUSTRIAL RADIOGRAPHIC
SYSTEMS THAT USE CRANK-OUT DEVICES EXCEPT WHEN PHYSICALLY IMPOSSIBLE.

(c) OTHER THAN A RADIOGRAPHER, OR A RADIOGRAPHER’S ASSISTANT
WHO IS UNDER THE PERSONAL SUPERVISION OF A RADIOGRAPHER, NO
INDIVIDUAL SHALL MANIPULATE THE CONTROLS OR OPERATE THE EQUIPMENT
USED IN INDUSTRIAL RADIOGRAPHIC OPERATIONS.

(d) AT EACH JOB SITE, THE FOLLOWING SHALL BE SUPPLIED BY THE
LICENSEE OR REGISTRANT:

(1) THE APPROPRIATE BARRIER ROPES AND WARNING SIGNS.

(2) AT LEAST ONE OPERABLE, CALIBRATED RADIATION SURVEY
INSTRUMENT.

(3) A CURRENT WHOLE BODY INDIVIDUAL MONITORING DEVICE {(“FIIM
BADGE” OR “TLD”) FOR EACH WORKER.

(4) AN OPERABLE, CALIBRATED POCKET IONIZATION CHAMBER (THAT Is,
“POCKET DOSIMETER”) WITH A RANGE OF ZERO TO 51.6 pc/kg (200

MILLIROENTGEN) FOR EACH WORKER.

(S) AN OPERABLE, CALIBRATED ALARM RATE METER FOR EACH WORKER
WHO PERFORMS INDUSTRIAL RADIOGRAPHY WITH A SEALED SOURCE.

{e) AN INDUSTRiAL RADIOGRAPHIC OPERATION SHALL NOT BE PERFORMED
IF ANY OF THE ITEMS IN SUBSECTION (d) IS NOT AVAILABLE AT THE JOB
SITE OR IS INOPERABLE.

§ 225.107. RECORDS REQUIRED AT TEMPORARY JOB SITES.

EACH LICENSEE OR REGISTRANT USING A SOURCE OF RADIATION AT A
TEMPORARY JOB SITE SHALL MAINTAIN AND HAVE AVAILABLE AT THAT JOB
SITE, FOR INSPECTION BY THE DEPARTMENT, THE FOLLOWING RECORDS OR
DOCUMENTS :

(1) THE RADIOACTIVE MATERIALS LICENSE, CERTIFICATE OF
REGISTRATION OR EQUIVALENT DOCUMENT, AND PERSONNEL CERTIFICATIONS.

(2) OPERATING AND EMERGENCY PROCEDURES.

(3) RELEVANT REGULATIONS OF THE DEPARTMENT.

(4) SURVEY RECORDS REQUIRED UNDER THIS CHAPTER FOR THE PERIOD
OF OPERATION AT THE SITE.
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(S) DAILY POCKET\fONIZATION CHAMBER RECORDS FOR THE PERIOD OF
OPERATION AT THE SITE.

(6) IF SEALED SOURCES ARE USED AT THE SITE, DAILY ALARM RATE
METER RECORDS FOR THE PERIOD OF OPERATION AT THE SITE.

(7) BOTH THE LATEST RADIATION SURVEY METER CALIBRATION RECORDS
AND SEALED SOURCE LEAKAGE OR CONTAMINATION TEST RECORDS FOR SPECIFIC
DEVICES IN USE AT THE SITE. ACCEPTABLE RECORDS INCLUDE TAGS OR
LABELS THAT ARE AFFIXED TO THE DEVICE OR SURVEY METER AND DECAY
CHARTS SHOWING LEAKAGE OR CONTAMINATION TEST RESULTS FOR THE SOURCES
THAT HAVE BEEN MANUFACTURED WITHIN THE LAST SIX MONTHS.

.

§ 225.108. OPERATING AND EMERGENCY PROCEDURES.

THE LICENSEE’S OR REGISTRANT’S OPERATING AND EMERGENCY
PROCEDURES SHALL INCLUDE INSTRUCTION IN AT LEAST THE FOLLOWING:

(1) HANDLING AND USE OF SOURCES OF RADIATION TO BE EMPLOYED
SUCH _THAT NO INDIVIDUAL IS LIKELY TO BE EXPOSED TO RADIATION IN
EXCESS OF THE LIMITS ESTABLISHED IN CHAPTER 219 (RELATING TO
STANDARDS FOR PROTECTION AGAINST RADIATION) .

(2) METHODS AND OCCASIONS FOR CONDUCTING THE RADIATION SURVEYS.

(3) METHODS FOR CONTROLLING ACCESS TO AREAS WHERE RADIOGRAPHIC
OPERATIONS ARE BEING CONDUCTED.

(4) METHODS AND OCCASIONS FOR LOCKING AND SECURING SOURCES OF
RADIATION.

(5) PERSONNEL MONITORING AND THE USE OF INDIVIDUAL MONITORING
DEVICES, INCLUDING STEPS THAT ARE TO BE TAKEN IMMEDIATELY BY
RADTOGRAPHIC PERSONNEL IN THE EVENT OF AN IONIZATION CHAMBER (THAT
I5., “POCKET DOSIMETER”) IS FOUND TO BE OFF-SCALE.

(6) TRANSPORTATION TO FIELD LOCATIONS; INCLUDING PACKING OF
SOURCES OF RADIATION IN THE VEHICLE, PLACARDING OF THE VEHICLE IF
NECESSARY, AND CONTROL OF SOURCES OF RADIATION DURING TRANSPORT.

(7) METHODS AND PROCEDURES FOR MINIMIZING EXPOSURE OF
INDIVIDUALS IN THE EVENT OF AN ACCIDENT, INCLUDING PROCEDURES TO

FOLLOW IN THE EVENT OF A DISCONNECT ACCIDENT, A TRANSPORTATION
—_————— o . S oo AV LDENL, A TRANSFORIATION
ACCIDENT, OR THE LOSS OF A SEALED SOURCE.

(8) THE PROCEDURE FOR NOTIFYING PROPER PERSONNEL IN THE EVENT
OF AN ACCIDENT OR LOSS OF A SEALED SOURCE.

(S3) MAINTENANCE OF RECORDS REQUIRED BY THE DEPARTMENT.

(10) THE INSPECTION AND MAINTENANCE OF RADIOGRAPHIC EXPOSURE
DEVICES, SOURCE CHANGERS, STORAGE CONTAINERS, TRANSPORTATION
CONTAINERS, SOURCE GUIDE TUBES, CRANK-OUT DEVICES, AND RADIATION-
PRODUCING MACHINES.

RADIATION SURVEY INSTRUMENT AND PERSONNEL MONITORING REQUIREMENTS
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§ 225.151. RADIATION SUﬁVEY INSTRUMENTS.

(a) A LICENSEE OR REGISTRANT SHALL MAINTAIN SUFFICIENT
CALIBRATED AND OPERABLE RADIATION SURVEY INSTRUMENTS TO MAKE PHYSICAL
RADIATION SURVEYS AS REQUIRED BY THIS CHAPTER AND CHAPTER 219
(RELATING TO STANDARDS FOR THE PROTECTION AGAINST RADIATION).

(b) A RADIOGRAPHIC OPERATION SHALL NOT BE CONDUCTED UNLESS
CALIBRATED AND OPERABLE RADIATION SURVEY INSTRUMENTATION IS AVAILABLE
AND USED AT EACH SITE WHERE RADIOGRAPHIC EXPOSURES AND RADIATION-
PRODUCING MACHINES ARE USED.

(c) IMMEDIATELY PRIOR TO USE, A RADIATION SURVEY INSTRUMENT
SHALL BE CHECKED TO ENSURE THAT IT IS OPERATING PROPERLY BY BRINGING
IT NEAR A SOURCE OF RADIATION AND OBSERVING ITS RESPONSE.
INSTRUMENTS THAT FAIL TO RESPOND.- SHALL NOT BE USED.

§ 225.152. RADIATION SURVEY INSTRUMENT CALIBRATION REQUIREMENTS.

(a) IN ADDITION TO THE REQUIREMENTS OF §225.151 (RELATING TO
RADIATION SURVEY INSTRUMENTS), INSTRUMENTS REQUIRED BY THIS CHAPTER

SHALL BE CAPABLE OF MEASURING 0.516 puC/kg (2 mR) PER HOUR THROUGH 258
puC/kg (1 R) PER HOUR.

(b} EACH RADIATION INSTRUMENT SHALL BE CALIBRATED:

(1) AT ENERGIES APPROPRIATE FOR USE.

(2) AT INTERVALS NOT TO EXCEED ONE OF THE FOLLOWING:

(i) FOR RADIOACTIVE MATERIALS, SIX MONTHS.

(ii) FOR RADIATION-PRODUCING MACHINES, SIX MONTHS.

(3) AFTER EACH INSTRUMENT SERVICING, OTHER THAN BATTERY
REPLACEMENT.

(4) SUCH THAT ACCURACY WITHIN * 20% CAN BE DEMONSTRATED.

(5) FOR LINEAR SCALE INSTRUMENTS, AT TWO POINTS LOCATED
APPROXIMATELY ONE-THIRD AND TWO-THIRDS OF FULL SCALE ON EACH SCALE;
FOR LOGARITHMIC SCALE INSTRUMENTS, AT MID-RANGE OF EACH DECADE, AND
AT TWO POINTS OF AT LEAST ONE DECADE; AND FOR DIGITAL INSTRUMENTS, AT

THREE POINTS BETWEEN 0.516 uC/kg (2 mR) AND 258 uc/kg (1 R) PER HOUR.

{(6) BY A PERSON AUTHORIZED BY THE DEPARTMENT, THE NRC, OR AN
AGREEMENT STATE.

{c) RECORDS OF CALIBRATION SHALL BE MAINTAINED FOR FIVE YEARS
AFTER THE CALIBRATION DATE FOR INSPECTION BY THE DEPARTMENT.

§ 225.153. PERSONNEL MONITORING CONTROL.

(a) A LICENSEE OR REGISTRANT SHALL NOT PERMIT ANY INDIVIDUAL TO
ACT AS A RADIOGRAPHER OR AS A RADIOGRAPHER’S ASSISTANT, UNLESS, AT
ALL TIMES DURING RADIOGRAPHIC OPERATIONS, EACH INDIVIDUAL WEARS A
COMBINATION OF DIRECT-READING POCKET DOSIMETER, AN OPERATING ALARM
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RATEMETER AND EITHER A FILM BADGE OR A THERMOLUMINESCENT DOSIMETER
(TLD) . THE INDIVIDUAL SHALL WEAR THE PERSONNEL MONITORS ON THE
TRUNK OF THE BODY. REGISTRANTS ARE EXEMPTED FROM REQUIRING THE USE
OF ALARM RATE METERS. EACH FILM BADGE OR TLD SHALL BE ASSIGNED TO
AND WORN BY ONLY ONE INDIVIDUAL.

(b) FILM BADGES SHALL BE REPLACED AT INTERVALS NOT TO EXCEED
ONE MONTH AND THERMOLUMINESCENT DOSIMETERS (TLDs) SHALL BE REPLACED
AT INTERVALS NOT TO EXCEED THREE MONTHS.

{(c) THE USE OF POCKET DOSIMETERS IS SUBJECT TO THE FOLLOWING
REQUIREMENTS :

(1) POCKET DOSIMETERS SHALL HAVE A RANGE OF ZERO TO 51.6 uC/kg
(200 mR) AND SHALL BE RECHARGED AT LEAST DAILY OR AT THE START OF
EACH WORK SHIFT. ELECTRONIC PERSONAL DOSIMETERS MAY ONLY BE USED IN
PLACE OF ION-CHAMBER POCKET DOSIMETERS.

(2) POCKET DOSIMETERS SHALL BE READ AND EXPOSURES RECORDED AT
LEAST AT THE BEGINNING AND END OF EACH WORKER’S SHIFT INVOLVING THE
USE OF A SOURCE OF RADIATION.

(3) POCKET DOSIMETERS SHALL BE CHECKED FOR CORRECT RESPONSE TO
RADIATION AT PERIODS NOT TO EXCEED ONE YEAR, AND ACCEPTARLE
DOSIMETERS SHALL READ WITHIN * 30% OF THE TRUE RADIATION EXPOSURE.
RECORDS OF POCKET DOSIMETER CALIBRATION SHALL BE MAINTAINED FOR
INSPECTION BY THE DEPARTMENT FOR FIVE YEARS.

(4) IF AN INDIVIDUAL’S POCKET DOSIMETER IS DISCHARGED BEYOND
ITS RANGE (THAT IS., “OFF-SCALE”), INDUSTRIAL RADIOGRAPHIC OPERATIONS
BY THAT INDIVIDUAL SHALL CEASE IMMEDIATELY AND THE INDIVIDUAL’S FILM
BADGE OR TLD SHALL BE SENT IMMEDIATELY FOR PROCESSING. THE
INDIVIDUAL SHALL NOT USE ANY SOURCES OF RADIATION UNTIL THE
INDIVIDUAL’ S RADIATION DOSE HAS BEEN DETERMINED.

{(d) REPORTS RECEIVED FROM FILM BADGE OR TLD PROCESSORS AND
WORKERS WITH DAILY POCKET DOSIMETER READINGS SHALL BE KEPT FOR
INSPECTION BY THE DEPARTMENT UNTIL THE RADIOACTIVE MATERIALS LICENSE
OR CERTIFICATE OF REGISTRATION IS TERMINATED OR UNTIL THE DEPARTMENT
AUTHORIZES THEIR DISPOSITION, IN WRITING, FOLLOWING A DETERMINATION
BY THE DEPARTMENT THAT THE RECORDS CONTAIN INACCURATE PERSONNEL
MONITORING INFORMATION.

§ 225.154. PERSONAL ALARM RATE METERS.

{a) IN ADDITION TO OTHER REQUIREMENTS OF THIS SUBSECTION, EACH
INDIVIDUAL PERFORMING RADIOGRAPHY WITH SEALED SOURCES SHALL WEAR AND
USE AN OPERABLE AND FUNCTIONING ALARM RATE METER. EACH ALARM RATE
METER SHALL:

(1) BE CHECKED PRIOR TO USE AT THE START OF EACH SHIFT TO
ENSURE THAT THE ALARM FUNCTIONS PROPERLY (SOUNDS).

(2) BE SET TO GIVE AN ALARM SIGNAL AT A PRESET DOSE RATE OF 5
MILLISIEVERT (500 MILLIREM) PER HOUR OR LESS.

(3) REQUIRE SPECIAL MEANS TO CHANGE THE PRESET ALARM FUNCTION.
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(4) BE CHECKED FO& PROPER RESPONSE TO RADIATION AT INTERVALS

NOT TO EXCEED ONE YEAR. THE ALARM RATE SHALL ALARM WITHIN + 20% OF
THE TRUE RADIATION DOSE RATE. RECORDS OF ALARM RATE METER
CALIBRATION SHALL BE MAINTAINED FOR INSPECTION BY THE DEPARTMENT FOR
A PERIOD OF FIVE YEARS.

(b) THE ALARM RATE METER SHALL BE USED IN ADDITION TO, AND NOT
AS SUBSTITUTE FOR, THE PORTABLE RADIATION SURVEY INSTRUMENT REQUIRED
BY THIS CHAPTER. THE ALARM RATE METER IS INTENDED TO PROVIDE
ADDITIONAL ASSURANCE THAT THE RADIATION EXPOSURE LEVELS ARE WITHIN
REGULATORY LIMITS.

RADIATION PRODUCING MACHINE REQUIREMENTS

§ 225.201. CABINET X-RAY SYSTEMS.

(a) IT SHALL NOT BE POSSIBLE TO ENERGIZE A CABINET X-RAY SYSTEM
UNLESS ALL OPENINGS ARE SECURELY CLOSED AND THE OPENINGS MEET THE
REQUIREMENTS OF § 219.31 (RELATING TO OCCUPATIONAL DOSE LIMITS FOR
ADULTS) . EACH ACCESS DOOR TO THE CABINET SHALL HAVE AN INTERLOCK
THAT TERMINATES THE EXPOSURE WHENEVER THE DOOR 1S OPENED. THE
ENCLOSURE SHALL BE SHIELDED SO THAT EVERY LOCATION ON THE EXTERIOR
MEETS THE CONDITIONS FOR AN UNRESTRICTED AREA.,

(b) NO REGISTRANT MAY PERMIT AN INDIVIDUAL TO OPERATE A CABINET
X-RAY SYSTEM UNTIL THE INDIVIDUAL HAS RECEIVED A COPY OF, AND
INSTRUCTION IN, THE OPERATING PROCEDURES FOR THE SYSTEM AND HAS
DEMONSTRATED AN UNDERSTANDING OF THE OPERATING PROCEDURES AND
COMPETENCY IN THE USE OF THE CABINET X-RAY SYSTEM.

(c) THE REGISTRANT SHALL EVALUATE THE CABINET X-RAY SYSTEM TO
ASSURE COMPLIANCE WITH § 219.31 (RELATING TO OCCUPATIONAL DOSE LIMITS
FOR ADULTS) AND WITH 21 CFR 1020.40 IF THE SYSTEM IS A CERTIFIED
CABINET X-RAY SYSTEM. THE RECORDS OF THESE EVALUATIONS SHALL BE
MAINTAINED FOR INSPECTION BY THE DEPARTMENT FOR A PERIOD OF FIVE (5)
YEARS AFTER EVALUATION.

(d) THE REGISTRANT SHALL TEST THE ON-OFF SWITCH, THE UNIT
INTERLOCKS AND SAFETY DEVICES AT INTERVALS NOT EXCEEDING ONE (1)
YEAR, AND MAKE REPAIRS AS NECESSARY. RECORDS OF THESE TESTS SHALL BE
MAINTAINED FOR INSPECTION BY THE DEPARTMENT FOR A PERIOD OF FIVE (S)
YEARS.

(e) CABINET X-RAY SYSTEMS ARE EXEMPT FROM ALL OTHER PROVISIONS
OF THIS CHAPTER.

§ 225.202. SHIELDED ROOM X-RAY MACHINE RADIOGRAPHY.

(a) A ROOM USED FOR SHIELDED ROOM RADIOGRAPHY SHALL BE SHIELDED
SO THAT EVERY LOCATION ON THE EXTERIOR MEETS CONDITIONS FOR AN
UNRESTRICTED AREA AND THE ONLY ACCESS TO THE ROOM IS THROUGH OPENINGS
WHICH ARE INTERLOCKED SO THAT THE RADIATION SOURCE WILL NOT OPERATE
UNLESS ALL OPENINGS ARE SECURELY CLOSED AND MEET THE REQUIREMENTS OF
§ 2159.91 (RELATING TO CONTROL OF ACCESS TO HIGH RADIATION AREAS).

(b) NO REGISTRANT MAY PERMIT AN INDIVIDUAL TO OPERATE A
RADIATION-PRODUCING MACHINE FOR SHIELDED ROOM RADIOGRAPHY UNTIL THE
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INDIVIDUAL HAS RECEIVED A COPY OF, AN INSTRUCTION IN, THE OPERATING
PROCEDURES FOR THE UNIT AND HAS DEMONSTRATED AN UNDERSTANDING OF THE
OPERATING PROCEDURES AND COMPETENCY IN THE USE OF THE UNIT.

(c) THE REGISTRANT SHALL PROVIDE PERSONNEL MONITORING EQUIPMENT
TO EVERY INDIVIDUAL WHO OPERATES, POSITIONS MATERIAL FOR IRRADIATION
OR PERFORMS MAINTENANCE ON A RADIATION-PRODUCING MACHINE FOR SHIELDED
ROOM RADIOGRAPHY.

(d) THE OPERATOR SHALL CONDUCT A PHYSICAL RADIATION SURVEY TO
DETERMINE THAT THE RADIATION MACHINE X-RAY TUBE 1S DE-ENERGIZED PRIOR
TO _EACH ENTRY INTO THE RADIOGRAPHIC EXPOSURE AREA.

(e) SHIELDED ROOM RADIOGRAPHY USING RADIATION-PRODUCING
MACHINES SHALL BE EXEMPT FROM §§ 225.251 - 225.262 (RELATING TO
SEALED SOURCE REQUIREMENTS) .

§ 225.203. FIELD SITE RADIOGRAPHY.

(a) THE OPERATOR SHALL CONDUCT A PHYSICAL RADIATION SURVEY TO
DETERMINE THAT THE RADIATION MACHINE X-RAY TUBE IS DE-ENERGIZED PRIOR
TO EACH ENTRY INTO THE RADIOGRAPHIC EXPOSURE AREA. SURVEY RESULTS
AND RECORDS OF THE BOUNDARY LOCATION SHALL BE MAINTAINED AND KEPT
AVAILABLE FOR INSPECTION BY THE DEPARTMENT FOR A PERIOD OF FIVE (5)
YEARS.

(b) MOBILE OR PORTABLE RADIATION-PRODUCING MACHINES SHALL BE
PHYSICALLY SECURED TO PREVENT TAMPERING OR REMOVAL BY UNAUTHORIZED
PERSONNEL.

(c) OTHER RADIOGRAPHY USING RADIATION-PRODUCING MACHINES SHALL
BE EXEMPT FROM §§ 225.251 - 225.262 (RELATING TO SEALED SOURCE
REQUIREMENTS) .

§ 225.204. SURVEYS AND SURVEY RECORDS.

(a) A SURVEY WITH A CALIBRATED RADIATION SURVEY INSTRUMENT
SHALL BE MADE AFTER EACH RADIOGRAPHIC EXPOSURE TO DETERMINE THAT THE
RADIATION-PRODUCING MACHINE X-RAY TUBE 1S DE-ENERGIZED.

(b) RECORDS OF THE SURVEYS REQUIRED BY SUBSECTION (a) SHALL BE
MAINTAINED FOR INSPECTION BY THE DEPARTMENT) FOR FIVE (5) YEARS. 1IF
THE SURVEY HAS BEEN USED TO DETERMINE AN INDIVIDUAL’S EXPOSURE,
HOWEVER, THE RECORDS OF THE SURVEY SHALL BE MAINTAINED UNTIL THE
DEPARTMENT AUTHORIZES THEIR DISPOSITION.

§ 225.205. UTILIZATION LOGS.

A REGISTRANT SHALL MAINTAIN CURRENT LOGS, WHICH SHALL BE KEPT
AVAILABLE FOR INSPECTION BY THE DEPARTMENT FOR FIVE {(5) YEARS FROM
THE DATE OF THE EVENT, SHOWING FOR EACH RADIATION-PRODUCING MACHINE,
THE FOLLOWING APPLICABLE INFORMATION: .

(1) THE IDENTITY (NAME AND SIGNATURE) OF THE OPERATOR TO WHOM
THE RADIATION-PRODUCING MACHINE IS ASSIGNED.
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(2) THE MODEL AND SERIAL NUMBER OF THE RADIATION-PRODUCING
MACHINE.

(3) THE LOCATION AND DATE OF USE.

(4) THE TECHNIQUE FACTORS (TUBE KILOVOLTAGE, TUBE CURRENT,
EXPOSURE TIME) USED FOR EACH RADIOGRAPHIC EXPOSURE.

§ 225.206. 'BOMB DETECTION OR BAGGAGE/PACKAGE X-RAY SYSTEMS.

(a) THIS SECTION APPLIES TO X-RAY SYSTEMS WHOSE PURPOSE IS TO
PRODUCE AN IMAGE WHICH MAY BE USED TO SCREEN PACKAGES FOR THE
PRESENCE OF EXPLOSIVE DEVICES OR COMPONENTS, WEAPONS, OR OTHER
CONTRABAND OR PROHIBITED ITEMS. THIS SECTION DOES NOT APPLY TO
CABINET X-RAY SYSTEMS DESIGNED AND USED PRIMARILY FOR THE INSPECTION
OF BAGGAGE OR PACKAGES AT AIRPORTS. X-RAY SYSTEMS USED FOR BOMB
DETECTION OR BAGGAGE/PACKAGE SCREENING ARE EXEMPT FROM THE PROVISIONS

OF §§ 225.251 - 225.262 (RELATING TO SEALED SOURCE REQUIREMENTS) .

(b) NO X-RAY SYSTEM USED FOR EXPLOSIVES OR WEAPONS DETECTION
MAY BE USED ON HUMAN BEINGS OR ANIMALS. X-RAY SYSTEMS WHOSE PURPOSE
IS THE IRRADIATION OF HUMAN BEINGS FOR MEDICAL DIAGNOSIS ARE COVERED
UNDER CHAPTER 221 (RELATING TO HUMAN USE OF X-RAY MACHINES). X-RAY
SYSTEMS WHOSE PURPOSE IS THE IRRADIATION OF ANIMALS FOR DIAGNOSIS OR
THERAPY ARE COVERED UNDER CHAPTER 223 (RELATING TO VETERINARY
MEDICINE) .

{c) TRAINING.

(1) A REGISTRANT SHALL PROVIDE TRAINING AND SAFETY RULES TO EACH

INDIVIDUAL WHO OPERATES THE RADIATION-PRODUCING MACHINES OR EQUIPMENT

UNDER HIS CONTROL, INCLUDING ANY RESTRICTIONS OF THE OPERATING
TECHNIQUE REQUIRED FOR THE SAFE OPERATION OF THE PARTICULAR
APPARATUS, AND REQUIRE THAT THE OPERATOR DEMONSTRATE FAMILIARITY WITH

THESE RULES.

(2) NO INDIVIDUAL MAY OPERATE THESE X-RAY SYSTEMS UNLESS THE
INDIVIDUAL HAS RECEIVED .TRAINING IN, AND RECEIVED A COPY OF, THE
OPERATING INSTRUCTIONS FOR THE UNIT AND THE OPERATING AND EMERGENCY
PROCEDURES RELEVANT TO THE USE OF THESE SYSTEMS. THE OPERATOR SHALL
DEMONSTRATE, TO THE SATISFACTION OF THE REGISTRANT, COMPETENCY IN THE
SAFE USE OF THIS EQUIPMENT.

(d) RADIOGRAPHIC EQUIPMENT

(1) THE LEAKAGE RADIATION FROM THE SOURCE ASSEMBLY MEASURED AT
A DISTANCE OF 1 METER IN ANY DIRECTION FROM THE SOURCE MAY NOT EXCEED

25.8 pC/kg (100 mR) IN 1 HOUR WHEN THE X-RAY TUBE IS OPERATED AT ITS
LEAKAGE TECHNIQUE FACTORS. COMPLIANCE SHALL BE DETERMINED BY
MEASUREMENTS AVERAGED OVER AN AREA OF 100 SQUARE CENTIMETERS WITH NO
LINEAR DIMENSION GREATER THAN 20 CENTIMETERS.

(2) PORTABLE X-RAY SYSTEMS SHALL BE EQUIPPED WITH COLLIMATORS
WHICH ARE CAPABLE OF RESTRICTING THE USEFUL BEAM TO THE AREA OF
INTEREST. COLLIMATORS SHALL PROVIDE THE SAME DEGREE OF PROTECTION
REQUIRED IN SUBSECTION (1).

225-23




(3) A MEANS SHALL' BE PROVIDED TO TERMINATE THE EXPOSURE AFTER A
PRESET TIME OR EXPOSURE OR A PRESET PRODUCT OF EXPOSURE TIME AND TUBE
CURRENT.

(4) THE X-RAY CONTROL SHALL HAVE A DEAD-MAN TYPE EXPOSURE
SWITCH.

(5) X-RAY CONTROLS SHALL INDICATE THE TECHNIQUE FACTORS (THAT
IS, KILOVOLTAGE, TUBE CURRENT AND EXPOSURE TIME OR THE PRODUCT OF
TUBE CURRENT AND EXPOSURE TIME) .

{6) THE X-RAY MACHINE SHALL BE LABELED WITH A READILY
DISCERNIBLE SIGN BEARING THE RADIATION SYMBOL AND THE WORDS, “CAUTION
RADIATION--THIS EQUIPMENT PRODUCES RADIATION WHEN ENERGIZED” OR WORDS
CONTAINING A SIMILAR WARNING, NEAR ANY SWITCH THAT ENERGIZES THE X-
RAY TUBE.

(7) FOR FIXED RADIOGRAPHIC EQUIPMENT, AN EASILY VISIBLE WARNING
LIGHT SHALL BE LOCATED ADJACENT TO THE X-RAY TUBE AND LABELED WITH
THE WORDS” X-RAY ON” OR WORDS CONTAINING A SIMILAR WARNING. THIS
LIGHT SHALL BE ILLUMINATED ONLY WHEN THE X-RAY TUBE IS ENERGIZED OR
ONLY WHEN THE SHUTTER IS OPEN.

(e) FLUOROSCOPIC EQUIPMENT

(1) LEAKAGE RADIATION FROM THE SOURCE ASSEMBLY MEASURED AT A
DISTANCE OF 1 METER IN ANY DIRECTION FROM THE SOURCE MAY NOT EXCEED
25.8 pC/kg (100 mR) IN 1 HOUR WHEN THE X-RAY TUBE IS OPERATED AT ITS
LEAKAGE TECHNIQUE FACTORS. COMPLIANCE SHALL BE DETERMINED BY
MEASUREMENTS AVERAGED OVER AN AREA OF 100 SQUARE CENTIMETERS WITH NO
LINEAR DIMENSION GREATER THAN 20 CENTIMETERS.

(2) THE X-RAY MACHINE SHALL BE LABELED WITH A READILY
DISCERNIBLE SIGN BEARING THE RADIATION SYMBOL AND THE WORDS, “CAUTION
RADIATION--THIS EQUIPMENT PRODUCES RADIATION WHEN ENERGIZED” OR WORDS
CONTAINING A SIMILAR WARNING, NEAR ANY SWITCH THAT ENERGIZES THE X-
RAY TUBE.

(3) TO THE EXTENT PRACTICABLE, THE X-RAY SYSTEM (X-RAY TUBE,
IMAGING SYSTEM, AND THE OBJECT BEING IRRADIATED) SHALL BE COMPLETELY
ENCLOSED SUCH THAT EVERY LOCATION ON THE EXTERIOR MEETS CONDITIONS
FOR AN UNRESTRICTED AREA AND THE ONLY ACCESS TO THE ROOM OR ENCLOSURE
IS THROUGH OPENINGS WHICH ARE INTERLOCKED SO THAT THE RADIATION
SOURCE WILL NOT OPERATE UNLESS ALL OPENINGS ARE SECURELY CLOSED AND
MEET THE REQUIREMENTS OF § 219.91 (RELATING TO CONTROL OF ACCESS TO
HIGH RADIATION AREAS).

. {4) THE EQUIPMENT SHALL BE SO CONSTRUCTED THAT, UNDER
CONDITIONS OF NORMAL USE, THE ENTIRE CROSS-SECTION OF THE USEFUL BEAM
SHALL BE ATTENUATED BY A PRIMARY PROTECTIVE BARRIER PERMANENTLY
INCORPORATED INTO THE EQUIPMENT.

(S) THE X-RAY CONTROL SHALL HAVE A DEAD-MAN TYPE EXPOSURE
SWITCH. ACTIVATION OF THE X-RAY BEAM SHALL BE POSSIBLE ONLY BY
CONTINUOUS PRESSURE ON THE EXPOSURE SWITCH. :

(6) THE X-RAY MACHINE SHALL BE LABELED WITH A READILY
DISCERNIBLE SIGN BEARING THE RADIATION SYMBOL AND THE WORDS, “CAUTION
RADIATION--THIS EQUIPMENT PRODUCES RADIATION WHEN ENERGIZED” OR WORDS
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.

CONTAINING A SIMILAR WARNING, NEAR ANY SWITCH THAT ENERGIZES THE X-
RAY TUBE.

(7) AN EASILY VISIBLE WARNING LIGHT SHALL BE LOCATED ADJACENT
TO THE X~RAY TUBE OR ON THE OUTSIDE OF THE ENCLOSURE AND BE
LABELED WITH THE WORDS” X-RAY ON” OR WORDS CONTAINING A SIMILAR
WARNING. THIS LIGHT SHALL BE ILLUMINATED ONLY WHEN THE X-RAY TUBE IS
ENERGIZED OR ONLY WHEN THE SHUTTER IS OPEN.

(f) "PORTABLE X~-RAY RADIOGRAPHIC'EQUIPNENT OPERATING PROCEDURES

(1) TO THE EXTENT PRACTICABLE, PORTABLE X-RAY TUBE HEADS SHALL
BE SUPPORTED BY A STAND.

(2) TO THE EXTENT PRACTICABLE, SUPPORTING OR POSITIONING DEVICES
FOR THE FILM SHALL BE USED FOR RADIATION EXPOSURES.

(3) INDIVIDUALS, OTHER THAN THOSE WHOSE PRESENCE IS NECESSARY TO
CONDUCT THE X~RAY PROCEDURE, SHALL BE LOCATED AT LEAST 5 METERS AWAY
FROM THE X-RAY TUBE AND THE OBJECT BEING IRRADIATED DURING EXPOSURES.

(4) NO INDIVIDUAL MAY BE REGULARLY EMPLOYED TO SUPPORT THE FIIM
OR OBJECT DURING RADIATION EXPOSURES.

(g) FIXED RADIOGRAPHIC EQUIPMENT OPERATING PROCEDURES

(1) A REGISTRANT SHALL TEST THE SAFETY AND WARNING DEVICES,
INCLUDING INTERLOCKS, AT INTERVALS NOT TO EXCEED 12 MONTHS. RECORDS
OF THESE TESTS SHALL BE MAINTAINED FOR INSPECTION BY THE DEPARTMENT
FOR A PERIOD OF 5 YEARS AFTER THE TEST HAS BEEN CONDUCTED.

(2) A SAFETY OR WARNING DEVICE WHICH IS FOUND NOT TO BE
FUNCTIONING PROPERLY SHALL BE REPAIRED AS NECESSARY.

§ 225.207. X-RAY CALIBRATION SYSTEMS

(a) THIS SECTION APPLIES TO REGISTRANTS WHO REGULARLY, OR FOR
COMMERCIAL PURPOSES, CALIBRATE EQUIPMENT USED TO MEASURE THE OUTPUT
OF RADIATION FOR MEDICAL DIAGNOSIS AND THERAPY, OR FOR RADIATION
SURVEY METERS AND SIMILAR INSTRUMENTATION. X-RAY SYSTEMS USED FOR
CALIBRATION PURPOSES ARE EXEMPT FROM THE PROVISIONS OF §§ 225.251 -
225.262 (RELATING TO SEALED SOURCE REQUIREMENTS) .

{(b) A ROOM OR ENCLOSURE USED FOR CALIBRATION SHALL BE SHIELDED
SO THAT EVERY LOCATION ON THE EXTERIOR MEETS CONDITIONS FOR AN
UNRESTRICTED AREA AND THE ONLY ACCESS TO THE ROOM OR ENCLOSURE IS
THROUGH OPENINGS WHICH ARE INTERLOCKED SO THAT THE RADIATION SOURCE
WILL NOT OPERATE UNLESS ALL OPENINGS ARE SECURELY CLOSED AND MEET THE
REQUIREMENTS OF § 219.91 (RELATING TO CONTROL OF ACCESS TO HIGH
RADIATION AREAS).

(c) A REGISTRANT SHALL NOT PERMIT AN INDIVIDUAL TO OPERATE A
RADIATION-PRODUCING MACHINE FOR SHIELDED ROOM RADIOGRAPHY UNTIL THE
INDIVIDUAL HAS RECEIVED A COPY OF, AN INSTRUCTION IN, THE OPERATING
PROCEDURES FOR THE UNIT AND HAS DEMONSTRATED AN UNDERSTANDING OF THE
OPERATING PROCEDURES AND COMPETENCY IN THE USE OF THE UNIT.

225-25




(d) THE OPERATOR SHALL CONDUCT A PHYSICAL RADIATION SURVEY TO
DETERMINE THAT THE RADIATION MACHINE X-RAY TUBE IS DE-ENERGIZED PRIOR
TO_EACH ENTRY INTO THE RADIOGRAPHIC EXPOSURE AREA.

(€)AS AN ALTERNATIVE TO THE RADIATION SURVEY REQUIREMENT OF
SUBSECTION (d), THE REGISTRANT MAY USE AN INDEPENDENT RADIATION
MONITORING SYSTEM THAT DISPLAYS THE RADIATION INTENSITY OR DISPLAYS
WHEN RADIATION LEVELS HAVE RETURNED TO THEIR PRE-IRRADIATION LEVELS.

SEALED SOURCE REQUIREMENTS

§ 225.251. PERFORMANCE REQUIREMENTS FOR RADIOGRAPHY EQUIPMENT.

EQUIPMENT USED IN INDUSTRIAL RADIOGRAPHIC OPERATIONS SHALL MEET
THE FOLLOWING MINIMUM CRITERIA:

(1) EACH RADIOGRAPHIC EXPOSURE DEVICE, SOURCE ASSEMBLY, AND
SEALED SOURCE AND ALL ASSOCIATED EQUIPMENT SHALL MEET THE
REQUIREMENTS SPECIFIED IN AMERICAN NATIONAL STANDARDS INSTITUTE N432-
1980, “RADIOLOGICAL SAFETY FOR THE DESIGN AND CONSTRUCTION OF
APPARATUS FOR GAMMA RADIOGRAPHY,” PUBLISHED AS NBS HANDBOOK 136
ISSUED JANUARY, 1981.

(2) IN ADDITION TO THE REQUIREMENTS SPECIFIED IN SUBSECTION
(1), THE FOLLOWING REQUIREMENTS APPLY TO RADIOGRAPHIC EXPOSURE
DEVICES, SOURCE CHANGERS, SOURCE ASSEMBLIES, AND SEALED SOURCES:

(i) EACH RADIOGRAPHIC EXPOSURE DEVICE SHALL HAVE ATTACHED TO IT
BY THE USER, A DURABLE, LEGIBLE, CLEARLY VISIBLE LABEL BEARING THE
FOLLOWING:

(A) CHEMICAL SYMBOL AND MASS NUMBER OF THE RADIONUCLIDE IN THE
DEVICE.

(B, ACTIVITY AND THE DATE ON WHICH THIS ACTIVITY WAS LAST
MEASURED.

(C) MODEL NUMBER AND SERIAL NUMBER OF THE SEALED SOURCE.

(D) MANUFACTURER OF THE SEALED SOURCE.

(E) LICENSEE’S NAME, ADDRESS AND TELEPHONE NUMBER.

(ii) A RADIOGRAPHIC EXPOSURE DEVICE INTENDED FOR USE AS A TYPE
B_TRANSPORT CONTAINER MUST MEET THE APPLICABLE REQUIREMENTS OF
CHAPTER 230 (RELATING TO TRANSPORTATION OF RADIOACTIVE MATERIALS) .

(iii) MODIFICATION OF ANY EXPCSURE DEVICE, SOURCE CHANGER,
SOQURCE ASSEMBLY AND ASSOCIATED EQUIPMENT 15 PROHIBITED, UNLESS THE
DESIGN OF ANY REPLACEMENT COMPONENT INCLUDING SOURCE HOLDER, SOURCE
ASSEMBLY, CONTROLS OR GUIDE TUBES WOULD NOT COMPROMISE THE DESIGN
SAFETY FEATURES OF THE SYSTEM.

(3) IN ADDITION TO THE REQUIREMENTS SPECIFIED IN SUBSECTIONS
(1) AND (2), THE FOLLOWING REQUIREMENTS APPLY TO RADIOGRAPHIC
EXPOSURE DEVICES, SOURCE ASSEMBLIES, AND ASSOCIATED EQUIPMENT THAT
ALLOW THE SOURCE TO BE MOVED OUT OF THE DEVICE FOR ROUTINE OPERATIONS
OR TO SOURCE CHANGERS:
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. (i) THE COUPLING BETWEEN THE SQURCE ASSEMBLY AND THE CONTROL
CABLE SHALL BE DESIGNED IN SUCH A MANNER THAT THE SOURCE ASSEMBLY
WILL NOT BECOME DISCONNECTED IF CRANKED OUTSIDE THE GUIDE TUBE. THE
COUPLING SHALL BE SUCH THAT IT CANNOT BE UNINTENTIONALLY DISCONNECTED
UNDER NORMAL AND REASONABLE, OR FORESEEABLE ABNORMAL, CONDITIONS.

(ii) THE DEVICE SHALL AUTOMATICALLY SECURE THE SOURCE ASSEMBLY
WHEN IT IS CRANKED BACK INTO THE FULLY SHIELDED POSITION WITHIN THE
DEVICE. THIS SECURING SYSTEM MAY ONLY BE RELEASED BY MEANS OF A
DELIBERATE OPERATION OF THE EXPOSURE DEVICE.

(iii) THE OUTLET FITTINGS, LOCK BOX AND DRIVE CABLE FITTINGS ON
EACH RADIOGRAPHIC EXPOSURE DEVICE SHALL BE EQUIPPED WITH SAFETY PLUGS
OR COVERS WHICH SHALL BE INSTALLED DURING STORAGE AND TRANSPORTATION
TO PROTECT THE SOURCE ASSEMBLY FROM WATER, MUD, SAND, OR OTHER
FOREIGN MATTER.

(iv) EACH SEALED SOURCE OR SQURCE ASSEMBLY SHALL HAVE ATTACHED
TO IT OR ENGRAVED ON IT A DURABLE, LEGIBLE, VISIBLE LABEL WITH THE
WORDS, “DANGER, RADIOACTIVE.” THE LABEL SHALL NOT INTERFERE WITH THE
SAFE OPERATION OF THE EXPOSURE DEVICE OR ASSOCIATED EQUIPMENT.

{(v) THE GUIDE TUBE MUST BE ABLE TO WITHSTAND A CRUSHING TEST
THAT CLOSELY APPROXIMATES THE CRUSHING FORCES THAT ARE LIKELY TO BE
ENCOUNTERED DURING USE, AND BE ABLE TO WITHSTAND A KINKING RESISTANCE
TEST THAT CLOSELY APPROXIMATES THE KINKING FORCES THAT ARE LIKELY TO
BE ENCOUNTERED DURING USE. -

(vi) GUIDE‘TUBES SHALL BE USED WHEN MOVING THE SOURCE OUT OF
THE DEVICE.

(vii) AN EXPOSURE HEAD OR SIMILAR DEVICE DESIGNED TO PREVENT
THE SOURCE ASSEMBLY FROM PASSING OUT OF THE END OF THE GUIDE TUBE
SHALL BE ATTACHED TO THE OUTMOST END OF THE GUIDE TUBE DURING
RADIOGRAPHIC OPERATIONS.

(viii) THE GUIDE TUBE EXPOSURE HEAD CONNECTION SHALL BE ABLE TO
WITHSTAND THE TENSILE TEST FOR CONTROL UNITS SPECIFIED IN ANSI N432--
1980.

(ix) SOURCE CHANGERS SHALL PROVIDE A SYSTEM FOR ASSURING THAT
THE SOURCE WILL NOT BE ACCIDENTALLY WITHDRAWN FROM THE CHANGER WHEN
CONNECTING OR DISCONNECTING THE DRIVE CABLE TO OR FROM A SOURCE
ASSEMBLY.

(4) ALL NEWLY MANUFACTURED RADIOGRAPHIC EXPOSURE DEVICES AND
ASSOCIATED EQUIPMENT ACQUIRED BY A LICENSEE AFTER JANUARY 10, 1992,
SHALL COMPLY WITH THE REQUIREMENTS OF THIS SECTION.

(5) ALL RADIOGRAPHIC EXPOSURE DEVICES AND ASSOCIATED EQUIPMENT
IN USE AFTER JANUARY 10, 1996, SHALL COMPLY WITH THE REQUIREMENTS OF
THIS SECTION.

(6) NOTWITHSTANDING SUBSECTIONS (1), (4), AND (5), EQUIPMENT
USED IN INDUSTRIAL RADIOGRAPHIC OPERATIONS NEED NOT COMPLY WITH
SECTION 8.9.2(c) OF THE ENDURANCE TEST IN AMERICAN NATIONAL STANDARDS
INSTITUTE N432-1980, IF THE PROTOTYPE EQUIPMENT HAS BEEN TESTED USING
A TORQUE VALUE REPRESENTATIVE OF THE TORQUE THAT AN INDIVIDUAL USING
THE RADIOGRAPHY EQUIPMENT CAN REALISTICALLY EXERT ON THE LEVER OR
CRANKSHAFT OF THE DRIVE MECHANISM.
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§ 225.252. LIMITS ON LEVELS OF RADIATION FOR RADIOGRAPHIC EXPOSURE
DEVICES, STORAGE CONTAINERS, AND SOURCE CHANGERS.

{a) RADIOGRAPHIC EXPOSURE DEVICES MEASURING LESS THAN 10
CENTIMETERS (4 INCHES) FROM THE SEALED SOURCE STORAGE POSITION TO ANY
EXTERIOR SURFACE OF THE DEVICE SHALL HAVE NO RADIATION LEVEL IN

EXCESS OF 12.9 uC/kg (50 mR) PER HOUR AT 15 CENTIMETERS (6 INCHES)

FROM ANY EXTERIOR SURFACE OF THE DEVICE.

(b) RADIOGRAPHIC EXPOSURE DEVICES MEASURING A MINIMUM OF 10
CENTIMETERS (4 INCHES) FROM THE SEALED SOURCE STORAGE POSITION TO ANY
EXTERIOR SURFACE OF THE DEVICE OR FOR RADIOGRAPHIC EXPOSURE DEVICES,

SHALL HAVE NO RADIATION LEVEL IN EXCESS OF 51.6 uC/kg (200 mR) PER

HOUR AT ANY EXTERIOR SURFACE, AND 2.58 pC/kg (10 mR) PER HOUR AT ONE

METER FROM ANY EXTERIOR SURFACE. THE RADIATION LEVEL SPECIFIED IS
WITH THE SEALED SOURCE IN ITS SHIELDED (“OFF”) POSITION.

(c) THE MAXIMUM EXPOSURE RATE 1 METER FROM STORAGE CONTAINERS
AND SOURCE CHANGERS IS 51.6 uC/kg (200 mR) PER HOUR AT ANY EXTERIOR
SURFACE, AND 2.58 uC/kg (10 mR) PER HOUR AT ONE METER FROM ANY
EXTERIOR SURFACE WHEN THE SEALED SOURCE IS IN ITS SHIELDED “OFF”)
POSITION.

(d) SUBSECTION (a) APPLIES TO ALL EQUIPMENT MANUFACTURED PRIOR
TO JANUARY 10, 1992. AFTER JANUARY 10, 1996, RADIOGRAPHIC EQUIPMENT
OTHER THAN STORAGE CONTAINERS AND SOURCE CHANGERS SHALL MEET THE
REQUIREMENTS OF § 225.251.

§ 225.253. LOCKING AND RELOCATION OF RADIOGRAPHIC EXPOSURE DEVICES,
STORAGE CONTAINERS, AND SOURCE CHANGERS.

(a) A LICENSE MAY NOT USE A SOURCE CHANGER OR A CONTAINER TO
STORE LICENSED MATERIAL UNLESS THE SOURCE CHANGER OR THE STORAGE
CONTAINER HAS SECURELY ATTACHED TO IT A DURABLE, LEGIBLE, AND CLEARLY
VISIBLE LABEL BEARING THE STANDARD TREFOIL RADIATION CAUTION SYMBOL .
CONVENTIONAL COLORS, THAT IS, MAGENTA, PURPLE OR BLACK ON A YELLOW
BACKROUND, HAVING A MINIMUM DIAMETER OF 25 MILLIMETERS, AND THE
WORDING: "CAUTION, RADIOACTIVE MATERIAL, NOTIFY CIVIL AUTHORITIES (OR

"NAME OF COMPANY") OR "DANGER".

(b) EACH RADIOGRAPHIC EXPOSURE DEVICE SHALL HAVE A LOCK OR
OUTER LOCKED CONTAINER DESIGNED TO PREVENT UNAUTHORIZED OR ACCIDENTAL
REMOVAL OF THE SEALED SOURCE FROM A SHIELDED POSITION. THE EXPOSURE
DEVICE OR ITS CONTAINER SHALL BE KEPT LOCKED WHEN NOT UNDER THE
DIRECT SURVEILLANCE OF A RADIOGRAPHER OR A RADIOGRAPHER’S ASSISTANT
OR AS OTHERWISE MAY BE AUTHORIZED IN § 225.105 (RELATING TO PERMANENT
RADIOGRAPHIC INSTALLATIONS). IN ADDITION, DURING RADIOGRAPHIC
OPERATIONS THE SEALED SOURCE ASSEMBLY SHALL BE SECURED IN THE
. SHIELDED POSITION EACH TIME THE SOURCE IS RETURNED TO THAT POSITION.

(c) EACH SEALED SOURCE STORAGE CONTAINER AND SOURCE CHANGER
SHALL HAVE A LOCK OR OUTER LOCK CONTAINER DESIGNED TO PREVENT
UNAUTHORIZED OR ACCIDENTAL REMOVAL OF THE SEALED SOURCE FROM ITS
SHIELDED POSITION. STORAGE CONTAINERS AND SOURCE CHANGERS SHALL BE
KEPT LOCKED WHEN CONTAINING SEALED SOURCES EXCEPT WHEN UNDER THE
DIRECT SURVEILLANCE OF A RADIOGRAPHER OR RADIOGRAPHER’S ASSISTANT.
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(d) RADIOGRAPHIC EXPOSURE DEVICES, SOURCE CHANGERS, AND STORAGE
CONTAINERS, BEFORE BEING MOVED FROM ONE LOCATION TO ANOTHER, SHALL
HAVE THE GUIDE TUBES AND CONTROL CABLES DISCONNECTED, SAFETY PLUGS OR
COVERS APPLIED, BE LOCKED AND PHYSICALLY SECURED TO PREVENT
ACCIDENTAL LOSS, TAMPERING OR REMOVAL OF LICENSED MATERIAL.

(e) A LOCK-OUT SURVEY SHALL BE PERFORMED BEFORE MOVING THE
RADIOGRAPHIC EXPOSURE DEVICE, SOURCE CHANGER, OR STORAGE CONTAINER TO
A NEW LOCATION AND WHEN SECURING AGAINST UNAUTHORIZED REMOVAL.

§ 225.254. STORAGE PRECAUTIONS.

LOCKED RADIOGRAPHIC EXPOSURE DEVICES, SOURCE CHANGERS, STORAGE
CONTAINERS, AND TRANSPORT CONTAINERS THAT CONTAIN SEALED SOURCES
SHALL BE SECURED TO PREVENT TAMPERING OR REMOVAL BY UNAUTHORIZED
PERSONNEL FROM ITS PERMANENT STORAGE FACILITY.

§ 225.255. LEAK TESTING AND REPLACEMENT OF SEALED SOURCES.

(a) ONLY PERSONS SPECIFICALLY AUTHORIZED BY THE DEPARTMENT,
NRC, OR AN AGREEMENT STATE, MAY REPLACE OR LEAK TEST A SEALED SOURCE
FASTENED TO OR CONTAINED IN A RADIOGRAPHIC EXPOSURE DEVICE OR SOURCE
CHANGER.

(b) EACH SEALED SOURCE SHALL BE TESTED FOR LEAKAGE AT INTERVALS
NOT TO_EXCEED SIX MONTHS. EACH SEALED SOURCE SHALL BE LEAK TESTED
PRIOR TO ITS FIRST USE UNLESS THE SUPPLIER FURNISHES A CERTIFICATE
STATING THAT THE SOURCE HAS BEEN TESTED WITHIN SIX MONTHS PRIOR TO
ITS FIRST USE.

(c) EACH EXPOSURE DEVICE USING DEPLETED (DU) URANIUM SHIELDING
AND AN “S”“-TUBE CONFIGURATION SHALL BE TESTED FOR DU CONTAMINATION AT
INTERVALS NOT TO EXCEED 12 MONTHS.

(d) THE LEAK TEST REQUIRED BY SUBSECTIONS (a) AND (b) SHALL BE"
CAPABLE OF DETECTING THE PRESENCE OF .005 MICROCURIES (185 Bg) OF THE
REMOVABLE CONTAMINATION OF THE TEST SAMPLE. AN ACCEPTABLE LEAK TEST
FOR SEALED SOURCES IN THE POSSESSION OF A RADIOGRAPHY LICENSEE WOULD
BE TO TEST AT THE NEAREST ACCESSIBLE POINT TO THE SEALED SOURCE
POSITION OR OTHER APPROPRIATE MEASURING POINT BY A PROCEDURE APPROVED
UNDER § 219.65(5) (RELATING TO SPECIFIC LICENSES FOR THE USE OF
SEALED SOURCES IN INDUSTRIAL RADIOGRAPHY). ‘

(e) RECORDS OF LEAK TEST RESULTS SHALL BE KEPT IN UNITS OF
BECQUERELS OR MICROCURIES AND BE MAINTAINED FOR FIVE YEARS FROM THE
DATE OF THE TEST FOR INSPECTION BY THE DEPARTMENT.

(f) A LEAK TEST CONDUCTED UNDER SUBSECTION (b) WHICH REVEALS
THE PRESENCE OF 0.005 MICROCURIES (185 Bg) OR MORE OF REMOVABLE

INVOLVED FROM USE AND CAUSE IT TO BE DECONTAMINATED AND REPAIRED OR
TO BE DISPOSED OF, IN ACCORDANCE WITH 217.101 (RELATING TO TRANSFER
OF MATERIAL) AND §§ 219.61 - 219.66 (RELATING TO WASTE DISPOSAL).
WITHIN FIVE DAYS OF THE TEST THAT REVEALS THE LEAKAGE, THE LICENSEE
SHALL FILE A REPORT WITH THE DEPARTMENT DESCRIBING THE EQUIPMENT
INVOLVED, AND THE TEST RESULTS AND THE CORRECTIVE ACTION TAKEN.
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(g} IF THE TESTING OF AN EXPOSURE DEVICE USING DEPLETED URANIUM

SHIELDING REVEAL THE PRESENCE OF DU CONTAMINATION, THE EXPOSURE
DEVICE SHALL BE REMOVED FROM USE UNTIL AN EVALUATION OF THE WEAR OF
THE S-TUBE HAS BEEN MADE. IF THIS EVALUATION REVEAL THAT THE S-TUBE
IS WORN THROUGH, THE DEVICE SHALL NOT BE USED AGAIN.

(h) SEALED SOURCES THAT ARE STORED AND NOT BEING USED SHALL BE
LEAK TESTED WITHIN SIX MONTHS PRIOR TO THE DATE OF TRANSFER, AND THE
MAXTMUM INTERVAL BETWEEN LEAK TESTS SHALL NOT EXCEED THREE YEARS.

(i) DEPLETED URANIUM SHIELDING DEVICES THAT ARE STORED AND NOT
BEING USED NEED NOT BE TESTED FOR DEPLETED URANIUM CONTAMINATION
WHILE IN STORAGE AND NOT IN USE. THE DEVICE SHALL BE TESTED FOR DU
CONTAMINATION PRIOR TO USE OR TRANSFER OF THE DEVICE IF THE INTERVAL
OF STORAGE EXCEEDS 12 MONTHS. A RECORD OF THE DEPLETED URANIUM LEAK
TEST_SHALL BE MADE IN ACCORDANCE WITH SUBSECTION (e).

(j) A SEALED SOURCE WHICH IS NOT FASTENED TO OR CONTAINED IN A

RADIOGRAPHIC EXPOSURE DEVICE SHALL HAVE A DURABLE TAG PERMANENTLY
ATTACHED TO IT. THIS TAG SHALL HAVE A DIMENSION OF AT LEAST ONE INCH
(2.5 CENTIMETERS) SQUARE AND BEAR THE PRESCRIBED RADIATION CAUTION
SYMBOL IN CONVENTIONAL COLORS, MAGENTA OR PURPLE ON A YELLOW
BACKGROUND, AND AT LEAST THE INSTRUCTIONS: “DANGER - RADIOACTIVE
MATERIAL - DO NOT HANDLE - NOTIFY CIVIL AUTHORITIES IF FOUND.”

§ 225.256. PHYSICAL INVENTORIEQ;

(a) A LICENSEE SHALL CONDUCT A PHYSICAL INVENTORY AT INTERVALS NOT
TO _EXCEED 3 MONTHS TO ACCOUNT FOR ALL SOURCES OF RADIATION RECEIVED OR
POSSESSED. THE INVENTORY SHALL COVER ALL SOURCES OF RADIATION,
INCLUDING, BUT NOT LIMITED TO, SEALED SOURCES, SOURCE CHANGERS, AND
RADIOGRAPHIC EXPOSURE DEVICES CONTAINING DEPLETED URANIUM AS SHIELDING.

(b) RECORDS OF THE INVENTORIES SHALL BE MAINTAINED FOR 5 YEARS
FROM THE DATE OF THE INVENTORY FOR INSPECTION BY THE DEPARTMENT AND
SHALL INCLUDE THE MANUFACTURER, MODEL, SERIAL NUMBER, RADIONUCLIDE
AND ACTIVITY, IF APPLICABLE, LOCATION OF EACH SOURCE OF RADIATION,
DATE OF THE INVENTORY, AND THE NAME OF THE INDIVIDUAL PERFORMING THE
INVENTORY.

(e¢) IF, DURING AN INVENTORY, A RADIATION SOURCE CANNOT BE
LOCATED OR ACCOUNTED, THE LICENSEE SHALL NOTIFY THE DEPARTMENT AS
REQUIRED UNDER § 219.22]1 (RELATING TO REPORTS OF STOLEN, LOST, OR
MISSING LICENSED SOURCES OF RADIATION) .

§ 225.257. INSPECTION AND MAINTENANCE OF RADIOGRAPHIC EXPOSURE
DEVICES, STORAGE CONTAINERS, ASSOCIATED EQUIPMENT, AND SOURCE
CHANGERS.

(a) A LICENSEE SHALL ENSURE THAT CHECKS FOR OBVIOUS DEFECTS IN
RADIOGRAPHIC EXPOSURE DEVICES, TRANSPORT CONTAINERS, SOURCE CHANGERS,
SOURCE GUIDE TUBES AND CRANKOUT DEVICES ARE PERFORMED AT THE '
BEGINNING OF EACH DAY OF USE. . k

(b) AT INTERVALS NOT TO EXCEED THREE (3) MONTHS, EACH LICENSEE
SHALL CONDUCT A PROGRAM OF INSPECTION AND MAINTENANCE OF THE
RADIOGRAPHIC EXPOSURE DEVICES, TRANSPORT CONTAINERS, AND SOURCE
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CHANGERS TO ASSURE PROPER FUNCTIONING OF COMPONENTS. ALL APPROPRIATE
PARTS SHALL BE MAINTAINED IN ACCORDANCE WITH MANUFACTURER’S
SPECIFICATIONS. THE LICENSEE SHALL HAVE WRITTEN PROCEDURES FOR THE
CONDUCT OF THIS PROGRAM.

{(c) A LICENSEE SHALL HAVE A WRITTEN PROGRAM FOR INSPECTION AND
MAINTENANCE OF THE TYPE B PACKAGING USED TO TRANSPORT RADIOACTIVE
MATERIALS. THIS PROGRAM SHALL INCLUDE PROCEDURES TO ASSURE THAT TYPE
B PACKAGES ARE SHIPPED AND MAINTAINED IN ACCORDANCE WITH THE
CERTIFICATE OF COMPLIANCE OR OTHER APPROVAL.

(d) RECORDS OF INSPECTION AND MAINTENANCE SHALL BE MAINTAINED
FOR _INSPECTION BY THE DEPARTMENT FOR FIVE YEARS.

(e) IF ANY INSPECTION CONDUCTED UNDER PARAGRAPHS (a) OR (b) OF
THIS SECTION REVEALS DAMAGE TO COMPONENTS CRITICAL TO RADIATION
SAFETY, THE LICENSEE SHALL REMOVE THE DEVICE FROM SERVICE UNTIL
REPAIRS HAVE BEEN MADE.

(f) OPENING, REPAIR, OR MODIFICATION OF ANY SEALED SOURCE SHALL
BE PERFORMED BY PERSONS SPECIFICALLY AUTHORIZED BY THE DEPARTMENT.

§ 225.258. UTILIZATION LOGS.

A LICENSEE SHALL MAINTAIN CURRENT LOGS, WHICH SHALL BE KEPT
AVAILABLE FOR FIVE YEARS FROM THE DATE OF THE RECORDED EVENT, FOR
INSPECTION BY THE DEPARTMENT, AT THE ADDRESS SPECIFIED IN THE
LICENSE, SHOWING FOR EACH SEALED SOURCE THE FOLLOWING INFORMATION:

(1) MAKE, MODEL, AND SERIAL NUMBER OF THE RADIOGRAPHIC EXPOSURE
DEVICE OR SQURCE CONTAINER IN WHICH THE SEALED SOURCE IS LOCATED.

(2) THE IDENTITY AND SIGNATURE OF THE RADIOGRAPHER TO WHOM
ASSIGNED.

(3) THE PLANT OR SITE WHERE USED AND DATES OF USE.

§ 225.259. RADIATION SURVEYS AND RECORDS.

(a) AFTER EACH RADIOGRAPHIC EXPOSURE, A SURVEY WITH A
CALIBRATED RADIATION SURVEY INSTRUMENT SHALL BE MADE TO DETERMINE
THAT THE SEALED SOURCE HAS RETURNED TO THE SHIELDED POSITION. THE
ENTIRE PERIMETER OF THE RADIOGRAPHIC EXPOSURE DEVICE SHALL BE
SURVEYED. IF THE RADIOGRAPHIC EXPOSURE DEVICE HAS A GUIDE TUBE OR
COLLIMATOR, THE SURVEY SHALL INCLUDE THE GUIDE TUBE OR COLLIMATOR OR
BOTH.

(b) A PHYSICAL RADIATION SURVEY SHALL BE MADE TO DETERMINE
THAT EACH SEALED SOURCE IS IN ITS SHIELDED POSITION PRIOR TO SECURING
THE RADIOGRAPHIC EXPOSURE DEVICE OR STORAGE CONTAINER AS SPECIFIED IN
§ 225.253 (RELATING TO LOCKING AND RELOCATION OR RADIOGRAPHIC
EXPOSURE DEVICES, STORAGE CONTAINERS, AND SOURCE CHANGERS) .

(c) RECORDS OF THE SURVEYS REQUIRED BY SUBSECTION (b) SHALL BE

MAINTAINED FOR INSPECTION BY THE DEPARTMENT FOR FIVE (5) YEARS. IF
THE SURVEY HAS BEEN USED TO DETERMINE AN INDIVIDUAL’S EXPOSURE,
HOWEVER, THE RECORDS OF THE SURVEY SHALL BE MAINTAINED UNTIL THE
DEPARTMENT AUTHORIZES THEIR DISPOSITION.
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§ 225.260. SUPERVISION OF RADIOGRAPHER’S ASSISTANT(S)

EXCEPT WHEN A RADIOGRAPHER’S ASSISTANT USES RADIOGRAPHIC
EXPOSURE DEVICES, USES SEALED SOURCES OR RELATED SOURCE HANDLING
TOOLS, OR CONDUCTS PHYSICAL RADIATION SURVEYS REQUIRED UNDER
§225.259(a) AND (b) TO DETERMINE THAT THE SEALED SOURCE HAS RETURNED
TO THE SHIELDED POSITION AFTER AN EXPOSURE, A RADIOGRAPHER’S
ASSISTANT SHALL BE UNDER THE PERSONAL SUPERVISION OF A QUALIFIED
RADIOGRAPHER. THE PERSONAL SUPERVISION SHALL INCLUDE THE
RADIOGRAPHER’S PHYSICAL PRESENCE AT THE SITE WHERE THE SEALED SOURCES
ARE BEING USED AT SUCH PROXIMITY THAT IMMEDIATE ASSISTANCE CAN BE
GIVEN IF REQUIRED AND WATCHING THE PERFORMANCE OF THE RADIOGRAPHER’S
ASSISTANT.

§ 225.261. RADIOGRAPHIC OPERATIONS, SECURITY AND POSTING.

(a) WHENEVER RADIOGRAPHY IS PERFORMED AT A LOCATION OTHER THAN
A PERMANENT RADIOGRAPHIC INSTALLATION, A RADIOGRAPHER SHALL BE
ACCOMPANTED BY AT LEAST ONE OTHER QUALIFIED RADIOGRAPHER OR AN
INDIVIDUAL WHO HAS AT MINIMUM MET THE REQUIREMENTS OF §225.72(b)
(RELATING TO TRAINING AND TESTING OF RADIOGRAPHER’S ASSISTANT). THE
ADDITIONAL QUALIFIED INDIVIDUAL SHALL OBSERVE THE OPERATIONS AND BE
CAPABLE OF PROVIDING IMMEDIATE ASSISTANCE TO PREVENT UNAUTHORIZED
ENTRY. RADIOGRAPHY SHALL NOT BE PERFORMED IF ONLY ONE QUALIFIED
INDIVIDUAL IS PRESENT.

(b) DURING EACH RADIOGRAPHIC OPERATION, A RADIOGRAPHER OR A
RADIOGRAPHER’S ASSISTANT SHALL MAINTAIN CONSTANT DIRECT VISUAL
SURVEILLANCE OF THE OPERATION TO PROTECT AGAINST UNAUTHORIZED ENTRY
INTO A HIGH RADIATION AREA, EXCEPT WHERE ONE OF THE FOLLOWING EXISTS:

(1) THE HIGH RADIATION AREA IS EQUIPPED WITH A CONTROL DEVICE
OR ALARM SYSTEM AS DESCRIBED IN §219.91 (RELATING TO CONTROL OF
ACCESS TO HIGH RADIATION AREAS), OR

(2) THE HIGH RADIATION AREA IS LOCKED TO PROTECT AGAINST
UNAUTHORIZED OR ACCIDENTAL ENTRY.

{c) AREAS IN WHICH RADIOGRAPHY IS BEING PERFORMED SHALL BE
CONSPICUOUSLY POSTED AS REQUIRED BY § 219.153 (RELATING TO RADIATION
AREAS) OR § 218.154 (RELATING TO HIGH RADIATION AREAS), AS
APPROPRIATE.

(d} A LICENSEE OR REGISTRANT SHALL KEEP SUFFICIENT CALIBRATED
AND OPERABLE RADIATION SURVEY INSTRUMENTS AT THE LOCATION OF USE OF
LICENSED MATERIAL OR A RADIATION-PRODUCING MACHINE.

(e) A RADIOGRAPHER OR AN ASSISTANT RADIOGRAPHER SHALL BE
LOCATED NEAR THE CRANK HANDLE OF THE RADIOGRAPHIC EXPOSURE DEVICE TO
RETURN THE SEALED SOQURCE TO ITS SAFE POSITION IN THE EVENT OF
UNAUTHORIZED OR ACCIDENTAL ENTRY BY AN INDIVIDUAL.

(f) BARRICADES SHALL BE PROVIDED AROUND THE PERIMETER OF THE
RESTRICTED AREA AND SHALL BE POSTED WITH SUFFICIENT CONSPICUOUS
WARNING SIGNS TO PREVENT UNAUTHORIZED ENTRY. RADIATION LEVELS AT THE
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BOUNDARY OF THE RESTRICTED AREA SHALL NOT BE GREATER THAN 0.516 uC/kg
{2 mR) IN ANY ONE HOUR. )

APPENDIX A

Subjects to be Covered During the
Instruction of Radiographers

ok kb

II. Radiation Detection Instrumentation to be Used

Y i ok & b

C. Use of personnel monitoring equipment

koo

2. Thermoluminescent dosimeters (TLDs)

3. Pocket dosimeters AND ALARM RATEMETERS

ke ke
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CHAPTER 226. RADIATION SAFETY REQUIREMENTS FOR [WIRELINE SERVICE
OPERATIONS AND SUBSURFACE TRACER STUDIES] WELL LOGGING
GENERAL

§ 226.1. Purpose and scope.

This chapter establishes radiation safety requirements for
persons using radiation sources for [wireline service operations
including mineral logging) WELL LOGGING IN A SINGLE WELL, radioactive
markers, URANIUM SINKER BARS and subsurface tracer studies. Persons
who use radiation sources for [wireline service] WELL LOGGING
operations shall comply with this chapter, which is in addition to
and not in substitution for other applicable requirements of this
article.

§ 226.2. Definitions.

Jr i de ok ke

FRESH WATER AQUIFER - A GEOLOGIC FORMATION THAT IS CAPABLE OF.
YIELDING FRESH WATER TO A WELL OR SPRING.

Jo v de dr i

LOGGING ASSISTANT - AN INDIVIDUAL WHO, UNDER THE PERSONAL
SUPERVISION OF A LOGGING SUPERVISOR, HANDLES SEALED SOURCES OR
TRACERS THAT ARE NOT IN LOGGING TOOLS OR SHIPPING CONTAINERS OR WHO
PERFORMS SURVEYS REQUIRED BY THESE REGULATIONS.

Logging supervisor--The individual who USES RADIOACTIVE MATERIAL

OR provides personal supervision of the utilization of radiation
sources at the TEMPORARY jobsite, AND WHO IS RESPONSIBLE FOR ASSURING
COMPLIANCE WITH THE REQUIREMENTS OF THESE REGULATIONS AND LICENSE
CONDITIONS.

LOGGING TOOL - A DEVICE USED BENEATH THE SURFACE TO PERFORM
WELL LOGGING.

{Mineral logging--Logging performed for the purpose of mineral
exploration other than oil or gas.]

Personal supervision--Guidance and instruction by the supervisor
who is physically present at the TEMPORARY jobsite and watching the
performance of the operation in such proximity that contact can be
maintained and immediate assistance given as required.

Radiocactive marker--Radioactive material placéd beneath the
surface or on a structure intended for subsurface use to determine
depth or direction. THE TERM INCLUDES RADIOACTIVE COLLAR MARKERS AND

RADIOACTIVE IRON NAILS.

SAFETY REVIEW - THE PERIODIC REVIEW PROVIDED BY THE LICENSEE
FOR ITS EMPLOYEES ON RADIATION SAFETY ASPECTS OF WELL LOGGING. THIS
REVIEW MAY INCLUDE, AS APPROPRIATE, THE RESULTS OF INTERNAL
INSPECTIONS, NEW PROCEDURES OR EQUIPMENT, ACCIDENTS OR ERRORS THAT
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HAVE BEEN OBSERVED OR REPORTED, AND OPPORTUNITIES FOR EMPLOYEES TO
ASK SAFETY QUESTIONS.

LE S 2 &2

SUBSURFACE CASING FOR PROTECTING FRESH WATER AQUIFERS - A PIPE
OR TUBE USED AS A LINING IN A WELL TO ISOLATE FRESH WATER AQUIFERS
FROM THE WELL.

TEMPORARY JOBSITE - A PLACE WHERE RADIOACTIVE MATERIALS ARE
PRESENT FOR THE PURPOSE OF PERFORMING WELL LOGGING OR SUBSURFACE
TRACER STUDIES.

URANIUM SINKER BAR - A WEIGHT CONTAINING DEPLETED URANIUM USED
TO PULL A LOGGING TOOL TOWARD THE BOTTOM OF A WELL.

WELL - A DRILLED HOLE IN WHICH WELL LOGGING MAY BE PERFORMED.

Well[-]logging~--The use of measuring devices or tools which may
contain radiation sources in well-bores or cavities to obtain
information about the well or adjacent formations, or both. THIS TERM
INCLUDES SUBSURFACE TRACER STUDIES.

(Wireline service operation--An evaluation or mechanical service
which is performed in the well-bore using logging tools with
electrical or electronic cable assemblies.]

§ 226.3. Prohibition.

A licensee may not perform [wireline service operations] WELL
LOGGING with a sealed source unless, prior to commencement of the
operation, the licensee has a written agreement with the well
operator, well owner or drilling contractor that:

o de de de de

EQUIPMENT CONTROL
§ 226.11. Limits on levels of radiation.

The licensee or registrant shall use, store and transport
radiation sources in accordance with §§ 219.31--219.38 (RELATING TO
OCCUPATIONAL DOSE LIMITS), 218.51 (RELATING TO RADIATION DOSE LIMITS
FOR INDIVIDUAL MEMBERS OF THE GENERAL PUBLIC) and Chapter 230
(RELATING TO PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL).

§ 226.12. Storage and transport precautions.

o e de de e

(c) Transport containers shall be LOCKED AND physically secured
to the transporting vehicle to prevent accidental loss, tampering or
unauthorized removal of the radiation sources.

§ 226.13. Radiation survey instruments.

(a) Maintenance. The licensee or registrant shall maintain
sufficient calibrated and operable radiation survey instruments at a
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site where radiation sources are present to make physical radiation
surveys as required by this chapter and by § 219.71 (relating to
general). Instrumentation shall be capable of measuring 0.1
milliroentgen (25.8 nC/kg) per hour through at least 50
milliroentgens (12.9 uC/kg) per hour. [Survey instruments acquired
before December 19, 1987 and capable of measuring 0.1 milliroentgen
(25.8 nC/kg) per hour through at least 20 milliroentgens (5.16 uC/kg)
per hour also satisfy this requirement until July 14, 1992.]

(b) Calibration.

e de kb ke

(3) FOR LINEAR SCALE INSTRUMENTS, AT TWO POINTS LOCATED
APPROXIMATELY 1/3 AND 2/3 OF FULL-SCALE ON EACH SCALE; FOR
LOGARITHMIC SCALE INSTRUMENT, AT MIDRANGE OF EACH DECADE, AND AT TWO
POINTS OF AT LEAST ONE DECADE; AND FOR DIGITAL INSTRUMENTS, AT
APPROPRIATE POINTS.

(c) Time period. Calibration records shall be maintained for a
period of [5] 3 years or until the Department authorizes their
disposal.

(d) THE LICENSEE SHALL HAVE AVAILABLE ADDITIONAL CALIBRATED AND
OPERABLE RADIATION SURVEY INSTRUMENTS SENSITIVE ENOUGH TO DETECT THE
LOW RADIATION AND CONTAMINATION LEVELS THAT COULD BE ENCOUNTERED IF A
SOURCE RUPTURED. THE LICENSEE MAY OWN THESE INSTRUMENTS OR MAY HAVE A
PROCEDURE TO OBTAIN THEM QUICKLY FROM ANOTHER PERSON.

§ 226.14. Leak testing of sealed sources.

de e de e e

(b) A sealed source shall be tested for leakage at intervals not
to exceed 6 months. The sealed source shall be leak-tested prior to
its first use unless the supplier furnishes a certificate stating
that the source has been tested within 6 months prior to its first
use. If it is suspected that a sealed source.may be leaking, it shall
be removed from service immediately and tested for leakage. The leak
test shall be capable of detecting the presence of 0.005 microcuries
(185 Bq) of removable contamination on the test sample. An acceptable
leak test for sealed sources would be to take the test sample from
the surface of the source, source holder or the surface of the device
in which the source is stored or mounted and on which one might
expect contamination to accumulate. Records of leak test results
shall be kept in units of microcuries--or becquerels--and maintained
for [3] 3 years from the date of the test or until the Department
authorizes their disposal.

de de e de e

(e) THE METHOD OF TESTING A SEALED SOURCE FOR LEAKAGE SHALL BE
PERFORMED USING A LEAK TEST KIT OR METHOD APPROVED BY THE DEPARTMENT,
AN AGREEMENT STATE, OR THE NRC. THE WIPE SAMPLE SHALL BE TAKEN FROM
THE NEAREST ACCESSIBLE POINT TO THE SEALED SOURCE WHERE CONTAMINATION
MIGHT ACCUMULATE. THE WIPE SAMPLE SHALL BE ANALYZED FOR RADIOACTIVE
CONTAMINATION. THE ANALSYS SHALL BE CAPABLE OF DETECTING THE

PRESENCE OF 185 Bq (.00S pCi) OF RADIOACTIVE MATERIAL ON THE TEST
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SAMPLE AND SHALL BE PEﬁFORMED BY A PERSON APPROVED BY THE DEPARTMENT,
THE NRC, OR AN AGREEMENT STATE TO PERFORM THE ANALYSIS, IF THE
LICENSEE DOES NOT POSSESS SUITABLY SENSITIVE EQUIPMENT.

§ 226.15. [Quarterly] PHYSICAL inventory.

{a) A licensee or registrant shall conduct a [quarterly] SEMI-
ANNUAL  physical inventory of radiation sources TO ACCOUNT FOR ALL
SOURCES OF RADIATION RECEIVED OR POSSESSED. Records of inventories
shall be maintained for [5] 3 years from the date of the inventory or
until the Department authorizes their disposal (and]. RECORDS shall
include the quantities and kinds of radiation sources, the location
where radiation sources are assigned, the date of the inventory and
the name of the individual conducting the inventory.

(b) PHYSICAL INVENTORY RECORDS MAY BE COMBINED WITH LEAK TEST
RECORDS.

§ 226.16. Utilization records.

A licensee or registrant shall maintain current records, which
shall be kept available for inspection by the Department for [5] 3
years from the date of the recorded event, showing the following
information for each radiation source:

Rk : |

(4) In the case of tracer materials and radioactive markers, the
radionuclide and QUANTITY OF activity used in a particular well AND
THE DISPOSITION OF ANY UNUSED TRACER MATERIALS.

§ 226.17. Design(,] AND performance [and certification] criteria for
sealed sources [used in downhole operations].

A LICENSEE MAY NOT USE A sealed source, except those containing
radioactive material in gaseous form, [used] in ([downhole operations]
WELL LOGGING [and manufactured after December 19, 1988, shall be
certified by the manufacturer, or other testing organization
acceptable to the Department, as meeting the] UNLESS THE SEALED
SOURCE MEETS THE following minimum criteria:

(1) [Be] IS of doubly encapsulated construction.

(2) ContainS radiocactive material whose chemical and physical i
forms are as insoluble and nondispersible as practical. !

(3) [Has been ind1v1dually pressure tested to at least 24,600
pounds per square inch absolute (170 MN/m?) without failure] THE
SEALED SOQURCE’S PROTOTYPE HAS BEEN TESTED AND FOUND TO MAINTAIN ITS
INTEGRITY AFTER EACH OF THE FOLLOWING TESTS:

(i) THE TEST SOURCE MUST BE HELD AT -40 °C FOR 20 MINUTES, 600
°c_FOR 1 HOUR, AND THEN SUBJECTED TO A THERMAL SHOCK TEST WITH A
TEMPERATURE DROP FROM 600 "C TO 20 "C WITHIN 15 SECONDS.

(ii) A 5 kg STEEL HAMMER, 2.5 CM IN DIAMETER, MUST BE DROPPED
FROM A HEIGHT OF 1 METER ONTO THE TEST SOURCE.

(iii) THE TEST SOQURCE MUST BE SUBJECT TO A VIBRATION FROM 25 Hz
TO 500 Hz AT 5G AMPLITUDE FOR 30 MINUTES.
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(iv) A 1 GRAM HAMMER AND PIN, 0.3 CM:-PIN DIAMETER, MUST BE
DROPPED FROM A HEIGHT OF 1 METER ONTO THE TEST SOURCE.

(v) THE TEST SOURCE MUST BE SUBJECTED TO AN EXTERNAL PRESSURE
OF 24,600 POUNDS PER SQUARE INCH ABSOLUTE (1.695 X 10’ PASCALS).

[(b) For a sealed source, except one containing radiocactive
material in gaseous form, acquired after December 19, 1988, in the
absence of a certificate from a transferor certifying that an
individual sealed source meets the requirements of subsection (a),
the sealed source may not be put into use until the determinations
and testing have been performed.]

[(c) A sealed source, except those containing radiocactive
material in gaseous form, used in downhole operations after December
19, 1989, shall be certified by the manufacturer or other testing
organization acceptable to the Department as meeting the sealed
source performance requirements for oil well-logging as contained in
the American National Standard N542, Sealed Radioactive Sources,
Classification.]

[(d) Certification documents shall be maintained for a period of
5 years after source disposal or until the Department authorizes
their disposal. If the source is abandoned downhole, the
certification documents shall be maintained until the Department
authorizes their disposition.]

s de de e de

§ 226.19. Inspection and maintenance.

(a) A licensee or registrant shall conduct, at intervals not to
exceed 6 months, a program of inspection and maintenance of source
holders, logging tools, source handling tools, storage containers,
transport containers, URANIUM SINKER BARS, and injection tools to
assure [proper labeling and physical condition] THAT THE REQUIRED
LABELLING IS LEGIBLE AND THAT NO PHYSICAL DAMAGE IS VISIBLE. Records
of inspection and maintenance shall be maintained for a period of [5]
3 years or until the Department authorizes their disposal.

(b) If any inspection conducted under subsection (a) reveals
damage to labeling or components critical to radiation safety, the
device shall be removed from service until repairs have been made. A
RECORD SHALL BE MADE, LISTING THE FOLLOWING INFORMATION:

(1) DATE OF THE CHECK.

(2) NAME OF THE INSPECTOR.

(3) EQUIPMENT INVOLVED.

(4) DEFECT(S) FOUND.

(S) REPAIRS MADE.

e e de de d
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(d) RECORDS REQUIRED UNDER SUBSECTION (b) SHALL BE MAINTAINED
FOR 3 YEARS AFTER THE DEFECT IS FOUND.

(e) REMOVAL OF A SEALED SOURCE FROM A SOURCE HOLDER OR LOGGING
TOOL, AND MAINTENANCE ON SEALED SOURCES OR HOLDERS IN WHICH SEALED
SOURCES ARE CONTAINED MAY NOT BE PERFORMED BY THE LICENSEE UNLESS A §
WRITTEN PROCEDURE DEVELOPED UNDER § 226.22 (RELATING TO OPERATING AND
EMERGENCY PROCEDURES) HAS BEEN APPROVED BY THE DEPARTMENT, THE NRC,
OR AN AGREEMENT STATE OR A LICENSING STATE.

(f) IF A SEALED SOURCE IS STUCK IN THE SOURCE HOLDER, THE
LICENSEE MAY NOT PERFORM ANY OPERATION, SUCH AS DRILLING, CUTTING, OR
CHISELING, ON THE SOURCE HOLDER UNLESS THE LICENSEE IS SPECIFICALLY
APPROVED BY THE DEPARTMENT, THE NRC, OR AN AGREEMENT STATE TO PERFORM
SUCH ACTIONS.

§ 226.20 RADIOACTIVE MARKERS AND URANIUM SINKER BARS.

(a) THE LICENSEE MAY USE RADIOACTIVE MARKERS IN WELLS ONLY IF
THE INDIVIDUAL MARKERS CONTAIN QUANTITIES OF LICENSED RADIOACTIVE
MATERIAL NOT EXCEEDING THOSE QUANTITES SPECIFIED IN APPENDIX B OF
CHAPTER 217 (RELATING TO EXEMPT QUANTITIES OF RADIOACTIVE MATERIALS).
THE USE OF MARKERS IS SUBJECT ONLY TO THE REQUIREMENTS OF § 226.15
(RELATING TO PHYSICAL INVENTORIES).

(b) THE LICENSEE MAY USE A URANIUM SINKER BAR IN WELL LOGGING
AFTER ONLY IF IT IS LEGIBLY IMPRESSED WITH THE WORDS, “CAUTION -
RADIOACTIVE - DEPLETED URANIUM” AND “NOTIFY CIVIL AUTHORITIES (OR
NAME OF COMPANY) IF FOUND.”

REQUIREMENTS FOR PERSONNEL SAFETY

§ 226.21. Training requirements.

(a) No licensee or registrant may permit an individual to act as
a logging supervisor as defined in § 226.2 (relating to definitions).
until the individual has: -

;
i
1
i
i
i
i
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(b) THE DEMONSTRATED COMPETENCE REQUIRED UNDER PARAGRAPHS (1)
AND (2) ABOVE SHALL BE DETERMINED BY THE INDIVIDUAL’S SUCCESSFUL
COMPLETION OF A WRITTEN TEST. THE DEMONSTRATED COMPETENCE REQUIRED
UNDER PARAGRAPH (3) ABOVE SHALL HAVE BEEN DETERMINED BY THE
SUCCESSFUL COMPLETION OF A FIELD EVALUATION OF THE INDIVIDUAL. i

[(b)]{c) No licensee or registrant may permit an individual to
assist in the handling of radiation sources until the individual has:

(1) Read or received instruction in the licensee's or
registrant's operating and emergency procedures, THIS CHAPTER AND
APPLICABLE SECTIONS OF CHAPTERS 219 AND 220 (RELATING TO STANDARDS
FOR PROTECTION AGAINST RADIATION AND NOTICES, INSTRUCTIONS AND
REPORTS TO WORKERS) and demonstrated an understanding thereof.

* kb ok
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(3) THE DEMONSTRATED UNDERSTANDING REQUIRED UNDER SUBSECTIONS
(1) SHALL BE DETERMINED BY THE INDIVIDUAL’S SUCCESSFUL COMPLETION OF
A WRITTEN OR ORAL TEST. THE DEMONSTRATED COMPETENCE REQUIRED UNDER
SUBSECTION (2) SHALL BE DETERMINED BY THE INDIVIDUAL'S SUCCESSFUL
DEMONSTRATION BY A FIELD EVALUATION.

{(c)] (d) The licensee or registrant shall maintain employee
training records for (5] 3 years following termination of employment
or until the Department authorizes their disposal.

[(d)] (e) THE LICENSEE SHALL PROVIDE SAFETY REVIEWS FOR LOGGING
SUPERVISORS AND LOGGING ASSISTANTS AT LEAST ONCE DURING EACH CALENDAR
YEAR.

§ 226.22. Operating and emergency procedures.

The licensee's or registrant's operating and emergency
procedures shall include instructions in at least the following:

(1)Handling and use of radiation sources to be employed so that
no individual is likely to be exposed to radiation doses in excess of
the standards established in Chapter 219 (relating to standards for
protection against radiation) INCLUDING HANDLING AND USE OF SEALED
SOURCES IN WELLS WITHOUT SURFACE CASING FOR PROTECTING FRESH WATER
AQUIFERS, IF APPROPRIATE.

(2) [Radiation surveying] METHODS AND OCCASIONS FOR CONDUCTING
RADIATION SURVEYS, INCLUDING SURVEYS FOR DETECTING CONTAMINATION, AS
REQUIRED UNDER § 226.41 (RELATING TO RADIATION SURVEYS AND
CONTAMINATION CONTROL) .

e e X ot

(S) Transportation of radiation sources TO FIELD STATIONS OR
TEMPORARY JOBSITES, PACKAGING OF RADIATION SOURCES FOR TRANSPORT IN
VEHICLES, PLACARDING OF VEHICLES WHEN NEEDED, AND PHYSICALLY SECURING
RADIATION SOURCES IN TRANSPORT VEHICLES DURING TRANSPORTATION TO
PREVENT ACCIDENTAL LOSS, TAMPERING, OR UNAUTHORIZED REMOVAL.

LA R 2 24

(8) Maintaining records, INCLUDING THOSE GENERATED BY LOGGING
PERSONNEL AT TEMPORARY JOBSITES. -

(9) Inspecting and maintaining SEALED SOURCES, source holders,
logging toocls, source handling tools, storage containers, transport
containers, {and] injection tools, AND URANIUM SINKER BARS, AS
REQUIRED UNDER § 226.19 (RELATING TO INSPECTION AND MAINTENANCE).

de e de d e

(11) Procedures to be used for picking up, receiving and opening
packages containing radioactive material, UNDER THE REQUIRMENTS OF §
219.162 (RELATING TO PROCEDURES FOR RECEIVING AND OPENING PACKAGES) .

(12) USE OF REMOTE HANDLING TOOLS FOR HANDLING SEALED SOURCES
AND RADIOACTIVE TRACERS (EXCEPT LOW ACTIVITY CALIBRATION SOURCES);
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(13) MINIMIZING PERSONNEL EXPOSURE, INCLUDING EXPOSURES FROM
INHATATION OR INGESTION OF LICENSED TRACER MATERIALS.

(14) DECONTAMINATION OF THE ENVIRONMENT, EQUIPMENT, AND
PERSONNEL WHEN USING TRACERS.

{15) ACTIONS TO BE TAKEN IF A SEALED SOURCE IS RUPTURED
INCLUDING ACTIONS TO PREVENT THE SPREAD OF CONTAMINATION AND MINIMIZE
INHALATION AND INGESTION OF LICENSED MATERIALS AND ACTIONS TO OBTAIN
SUITABLE RADIATION SURVEY INSTRUMENTS AS REQUIRED BY § 216.13
{RELATING TO RADIATION SURVEY INSTRUMENTS) .

(16) IDENTIFYING AND REPORTING TO THE DEPARTMENT DEFECTS AND
NONCOMPLIANCE AS REQUIRED BY THIS ARTICLE.

§ 226.23. Personnel monitoring.

(a) No licensee or registrant may permit an individual to act as
a logging supervisor or to assist in the handling of radiation
sources unless the individual wears either a film badge or a
thermoluminescent dosimeter (TLD). The film badge or TLD shall be
assigned to and worn by only one individual. FILM BADGES MUST BE
REPLACED AT LEAST MONTHLY AND TLDS REPLACED AT LEAST QUARTERLY.
AFTER REPLACEMENT, EACH FILM BADGE OR TLD MUST BE PROMPTLY PROCESSED.

e de de de e

PRECAUTIONARY PROCEDURES IN WELL LOGGING [AND SUBSURFACE TﬁACEﬁ]
OPERATIONS

§ 226.31. Security.

{a) During a WELL logging [or tracer application] OPERATION,
the logging supervisor or other designated employee shall maintain
direct surveillance of the operation to protect against unauthorized
and unnecessary entry into a restricted area.

(b) A LOGGING SUPERVISOR SHALL BE PHYSICALLY PRESENT AT A :
TEMPORARY JOBSITE WHENEVER RADIATION SOURCES ARE BEING HANDLED OR ARE
NOT STORED AND LOCKED IN A VEHICLE OR STORAGE PLACE. THE LOGGING
SUPERVISOR MAY LEAVE THE JOBSITE IN ORDER TO OBTAIN ASSISTANCE, SUCH
AS IF A SOURCE BECOMES LODGED IN A WELL OR IF A MEDICAL EMERGENCY
ARISES.

Yo de de Je

§ 226.33. Subsurface tracer studies AND USE OF SEALED SOURCES IN
WELLS WITHOUT SURFACE CASINGS.

(a) Protective gloves and other appropriate protective clothing
and equipment shall be used by personnel handling radioactive tracer
material. Precautions shall be taken to avoid ingestion, inhalation
or contamination [of] BY radiocactive material OF PERSONNEL, FIELD
STATIONS AND TEMPORARY JOBSITES.

(b) No licensee may inject radiocactive material intoc [potable]
FRESH WATER aquifers without prior written authorization from the
Department and other responsible State or Federal agency.
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(c) THE LICENSEE MAY USE A SEALED SOURCE IN A WELL WITHOUT A
SURFACE CASING FOR PROTECTING FRESH WATER AQUIFERS ONLY IF THE
LICENSEE FOLLOWS A PROCEDURE FOR REDUCING THE PROBABILITY OF THE
SOURCE BECOMING LODGED IN THE WELL. THE PROCEDURE MUST BE APPROVED
BY THE DEPARTMENT UNDER THE CONDITIONS OF THE LICENSE OR BY THE NRC
OR AN AGREEMENT STATE.

§ 226.34. Particle accelerators.

(a) No licensee or registrant may permit above-ground testing
of particle accelerators designed for use in well-logging which
results in the production of radiation, except in areas or facilities
controlled or shielded so that the requirements of §§ 215.11 and
219.21 (relating to radiation dose to individuals and maximum
permissible levels of radiation from external sources), as
applicable, are met.

(b) THE USE OF PARTICLE ACCELERATORS FOR WELL LOGGING SHALL BE
CONDUCTED UNDER THE LICENSING PROVISIONS OF CHAPTER 228 (RELATING TO
RADIATION SAFETY REQUIREMENTS FOR PARTICLE ACCELERATORS) .

RADIATION SURVEYS AND RECORDS

§ 226.41. Radiation surveys AND CONTAMINATION CONTROL.

(a) Radiation surveys shall be made and recorded for an area
where radicactive materials are USED AND stored.
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(e} [Records required under subsections (a)--(d) shall include
the dates, the identification of individuals making the survey, the
survey instrumentation used and an exact description of the location
of the survey. Records of these surveys shall be maintained for 5
years after completion of the survey or until the Department
authorizes their disposal.] IF THE LICENSEE HAS REASON TO BELIEVE
THAT, AS A RESULT OF ANY OPERATION INVOLVING A SEALED SOURCE, THE
ENCAPSULATION OF THE SEALED SOURCE COULD BE DAMAGED BY THE OPERATION,
THE LICENSEE SHALL CONDUCT A RADIATION SURVEY, INCLUDING A
CONTAMINATION SURVEY, DURING AND AFTER THE OPERATION.

(£) IF THE LICENSEE DETECTS EVIDENCE THAT A SEALED SQURCE HAS
RUPTURED OR THAT RADIOACTIVE MATERIALS HAVE CAUSED CONTAMINATION, THE
LICENSEE SHALL IMMEDIATELY INITIATE THE EMERGENCY PROCEDURES REQUIRED
UNDER § 226.22 (RELATING TO OPERATING AND EMERGENCY PROCEDURES).

{(g) IF CONTAMINATION RESULTS FROM THE USE OF RADIOACTIVE
MATERIAL IN WELL LOGGING OPERATIONS, THE LICENSEE SHALL DECONTAMINATE
ALL WORK AREAS, EQUIPMENT, AND UNRESTRICTED AREAS. AT A MINIMUM, THE
DECONTAMINATION EFFORTS SHALL ACHIEVE THE REQUIREMENTS OF § 219.51
(RELATING TO DOSE LIMITS FOR INDIVIDUAL MEMBERS OF THE PUBLIC).

(h) DURING EFFORTS TO RECOVER A SEALED SOURCE LODGED IN THE
WELL, THE LICENSEE SHALL CONTINUOUSLY MONITOR, WITH AN APPROPRIATE
RADIATION DETECTION INSTRUMENT OR A LOGGING TOOL WITH A RADIATION
DETECTOR, THE CIRCULATING FLUIDS FROM THE WELL, IF ANY, TO CHECK FOR
CONTAMINATION RESULTING FROM DAMAGE TO THE SEALED SOURCE.
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(i) RECORDS REQUIRED UNDER SUBSECTIONS (a)-{(g) SHALL INCLUDE
THE DATES, THE IDENTIFICATION OF INDIVIDUALS MAKING THE SURVEY, THE
SURVEY INSTRUMENTATION USED AND AN EXACT DESCRIPTION OF THE LOCATION
OF THE SURVEY. RECORDS OF THESE SURVEYS SHALL BE MAINTAINED FOR 3
YEARS AFTER COMPLETION OF THE SURVEY OR UNTIL THE DEPARTMENT
AUTHORIZES THEIR DISPOSAL.

§ 226.42. Documents and records required at field stations.

A licensee or registrant shall maintain, for inspection by the
Department, the following documents and records for the specific
devices and sources used at the field station:
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(6) [Quarterly] PHYSICAL inventories required under § 226.15
(relating to (quarterly] PHYSICAL inventory).
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(10) TRAINING RECORDS REQUIRED UNDER § 226.21 (RELATING TO
TRAINING REQUIREMENTS)

§ 226.43. Documents and records required at temporary jobsites.

A licensee or registrant conducting operations at a temporary
jobsite shall have the following documents and records available at
that site for inspection by the Department:

(1) Operating and emergency procedures REQUIRED UNDER § 226.22
(RELATING TO CPERATING AND EMERGENCY PROCEDURES).

(2) Survey records required under § 226.41 (relating to
radiation surveys AND CONTAMINATION CONTROL) for the period of
operation at the site.
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(5) THE SHIPPING PAPERS FOR THE TRANSPORTATION OF RADIOACTIVE
MATERIALS REQUIRED UNDER CHAPTER 230 (RELATING TO PACKAGING AND
TRANSPORTATION OF RADIOACTIVE MATERIAL).

NOTIFICATION

§ 226.51. Notification of incidents, abandonment and lost sources.

Yok do kA

(b} The licensee shall immediately notify the Department by
telephone and subsequently by confirming letter if the licensee knows
or has reason to believe that radiocactive material has been lost in
or to an underground [potable] FRESH water source. The notice shall
designate the well location and shall describe the magnitude and
extent of loss of radiocactive material, assess the consequences of
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the loss and explain efforts planned or being taken to mitigate these
consegquences. ’

(c) If a sealed source or device containing radioactive material
is lodged downhole, the licensee shall:

(1) Monitor at the surface for the presence of radioactive
contamination with a radiation survey instrument or logging tool
during logging tool recovery operations, AS REQUIRED UNDER §226.41
(RELATING TO RADIATION SURVEYS AND CONTAMINATION CONTROL).

(2) Notify the Department immediately by telephone if
radiocactive contamination is detected at the surface or if the source
appears to be damaged, AS REQUIRED UNDER §226.41 (RELATING TO
RADIATION SURVEYS AND CONTAMINATION CONTROL) .
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(e) If a sealed source containing radicactive material is
abandoned downhole, the licensee shall provide a permanent plaque [--
an example of a suggested plaque is shown in Appendix B—] for posting
the well or well-bore. The plague shall:

v de e ek

(2) Contain the following information engraved on its face:
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(viii) An appropriate warning, depending on the specific
circumstances of the abandonment. Appropriate warnings may include:

de de de de K

(C) "Do not re-enter the hole", followed by the words "before
contacting the Pennsylvania Department of Environmental [Resources]
PROTECTION."

(3)BE AT LEAST 7 INCHES (17cm) SQUARE AND 1/8-INCH (3mm) THICK.

Jr e de & Y

[APPENDIX B]

Note: The entire Appendix B is deleted.
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CHAPTER 230. PACKAGING AND TRANSPORTATION OF RADLUACTIVE MATERIAL

de gt e de

§ 230.2. Definitions.

The following words and terms, when used in this chapter, have the
following meanings, unless the context clearly indicates otherwise:

e ek K

A; -- the maximum activity of radiocactive material, other than special
form, [radioactive] LSA AND SCO material, permitted in a Type A package. These
values are either listed in Appendix A (relating to packaging and
transportation of radioactive materials) of these regulations, Table I, or may
be derived in accordance with the procedure prescribed in Appendix A.
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CONTAINMENT SYSTEM-- THE ASSEMBLY OF COMPONENTS OF THE PACKAGING INTENDED
TO RETAIN THE RADIOACTIVE MATERIAL DURING TRANSPORT.

CONVEYANCE -- ANY OF THE FOLLOWING:

(i) FOR TRANSPORT BY PUBLIC HIGHWAY OR RAIL ANY TRANSPORT VEHICLE OR LARGE
FREIGHT CONTAINER.

(ii) FOR TRANSPORT BY WATER ANY VESSEL, OR ANY HOLD, COMPARTMENT OR DEFINED
DECK AREA OF A VESSEL INCLUDING ANY TRANSPORT VEHICLE ON BOARD THE VESSEL.

(iii) FOR TRANSPORT BY AIRCRAFT ANY AIRCRAFT.

{Closed transport vehicle--A transport vehicle equipped with a securely
attached exterior enclosure that during normal transportation restricts the
access of unauthorized persons to the cargo space containing the radiocactive
material. The enclosure may be temporary or permanent, but shall limit access
from the top, sides and ends. In the case of packaged materials, the enclosure
may be of the see-through type.]

Exclusive use--The sole use of a conveyance by a single consignor and for
which initial, intermediate and final loading and unloading are carried out in
accordance with the direction of the consignor or consignee. THE CONSIGNOR AND
THE CARRIER MUST ENSURE THAT ANY LOADING OR UNLOADING IS PERFORMED BY PERSONNEL
HAVING RADIOLOGICAL TRAINING AND RESOURCES APPRPRIATEFOR SAFE HANDLING OF THE
CONSIGNMENT. THE CONSIGNOR MUST ISSUE SPCEFIC INSTRUCTIONS, IN WRITING, FOR
MAINTENANCE OF EXCLUSIVE USE SHIPMENT CONTROLS, AND INCLUDE THEM WITH THE
SHIPPING PAPER INFORMATION PROVIDED TO THE CARRIER BY THE CONSIGNOR. [The term
is used interchangeably with the terms "sole use" or "full load" in other
regulations, such as 49 CFR (relating to transportation)].

Fissile material--[Special nuclear material consisting of or containing one
or more fissile radionuclides. Fissile radionuclides are p]Plutonium-238,
plutonium-239, plutonium-241, uranium-233, [and] uranium-235 OR _ANY COMBINATION
OF THESE RADIONUCLIDES. The term does not include UNIRRADIATED natural URANIUM
[or] AND depleted uranium, AND NATURAL URANIUM OR DEPLETED URANIUM THAT HAS BEEN
IRRADIATED IN THERMAL REACTORS ONLY. Department jurisdiction extends only to
special nuclear material in quantities not sufficient to form a critical mass as
defined in Chapter 215 (relating to general provisions).

[(1) Fissile Class I: A package which may be transported in unlimited
numbers and in any arrangement, and which requires no nuclear criticality safety
controls during transportation. A transport index is not assigned for purposes
of nuclear criticality safety but may be required because of external radiation
levels.
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(ii) Fissile Class II: A package which may be transported together with
other packages in any arrangement but, for criticality control, in numbers which
do not exceed an aggregate transport index of 50. These shipments require no
other nuclear criticality safety control during transportation. Individual
packages may have a transport index not less than 0.1 and not more than 10.]

[(Fissile material package--a fissile material packaging together with its
fissile contents.]

W dr & de de

Low specific activity material --[is any of the following:

(1) Uranium or thorium ores and physical or chemical concentrates of
those ores;

(ii) Unirradiated natural or depleted uranium or unirradiated natural
thorium;

(iii) Tritium oxide in aqueous solutions provided the concentration does
not exceed 5.0 millicuries (185 MBq) per milliliter;

(iv) Material in which the radioactivity is essentially uniformly
distributed and in which the estimated average concentration per gram of
contents does not exceed:

(A) 0.0001 millicurie (3.7 kBq) of radionuclides for which the A,
quantity in Appendix A of this part is not more than 0.05 curie (1.85 GBq);

(B) 0.005 millicurie (185 kBq) of radionuclides for which the A;
quantity in Appendix A of this part is more than 0.05 curie (1.85 GBq) but not
more than 1 curie (37 GBq); or

(C) 0.3 millicurie (11.1 MBq) of radionuclides for which the A; quantity
in Appendix A of this part is more than 1 curie (37 GBq).

(v) Objects of nonradiocactive material externally contaminated with
radioactive material, provided that the radioactive material is not readily
dispersible, and the surface contamination, when averaged over an area of 1
square meter, does not exceed 0.0001 millicurie per square centimeter (3.7
kBq/cm®) of radionuclides for which the A, quantity in Appendix A of this part
is not more than 0.05 curie (1.85 GBq) or 0.001 millicurie per square centimeter
(37 kBq/cm ) for other radionuclides.] RADIOACTIVE MATERIAL WITH LIMITED
SPECIFIC ACTIVITY THAT SATISFIES THE DESCRPITIONS AND LIMITS SET FORTH BELOW.
SHIELDING MATERIALS SURROUNDING THE LSA MATERIAL MAY NOT BE CONSIDERED IN

'DETERMINING THE ESTIMATED AVERAGE SPECIFIC ACTIVITY OF THE PACKAGE CONTENTS.
LSA MATERIAL MUST BE IN ONE OF THREE GROUPS:

(i) LSA-I IS ANY OF THE FOLLOWING:

(A) ORES CONTAINING ONLY NATURALLY OCCURRING RADIONUCLIDES, (FOR
EXAMPLE, URANIUM, THORIUM) AND URANIUM OR THORIUM CONCENTRATES OF SUCH ORES.

(B) SOLID UNIRRADIATED NATURAL URANIUM OR DEPLETED URANIUM OR NATURAL
THORIUM OR THEIR SOLID OR LIQUID COMPOUNDS OR MIXTURES.

(C) RADIOACTIVE MATERIAL, OTHER THAN FISSILE MATERIAL, FOR WHICH THE
A; VALUE IS UNLIMITED.

(D)MILL TAILINGS, CONTAMINATED EARTH, CONCRETE, RUBBLE,OTHER DEBRIS,
AND ACTIVATED MATERIAL IN WHICH THE RADIOACTIVE MATERIAL IS ESSENTIALLY .
UNIFORMLY DISTRIBUTED, AND THE AVERAGE SPECIFIC ACTIVITY DOES NOT EXCEED 10~

A/g.
(ii) LSA-II IS ANY OF THE FOLLOWING:
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(A) WATER WI. . TRITIUM CONCENTRATION UP TO 0.. .Bq/LITER (20.0
Ci/LITER).

(B) MATERIAL IN WHICH THE RADIOACTIVE MATERIAL IS DISTRIBUTED
THROUGHOUT, AND THE AVERAGE SPECIFIC ACTIVITY DOES NOT EXCEED 10 A,/g FOR
SOLIDS AND GASES, AND 10° A,/g FOR LIQUIDS.

(iii) LSA-III SOLIDS (FOR EXAMPLE, CONSOLIDATED WASTES, ACTIVATED
MATERIALS) IN WHICH ALL OF THE FOLLOWING ARE MET:

(A) THE RADIOACTIVE MATERIAL IS DISTRIBUTED THROUGHOUT A SOLID OR A
COLLECTION OF SOLID OBJECTS OR IS ESSENTIALLY UNIFORMLY DISTRBUTED IN A SOLID
COMPACT BINDING AGENT (SUCH AS CONCRETE, BITUMEN, CERAMIC, AND SO FORTH).

(B) THE RADIOACTIVE MATERIAL IS RELATIVELY INSOLUBLE, OR IT IS
INTRINSICALLY CONTAINED IN A RELATVELY INSOLUBLE MATERIAL, SO THAT . EVEN UNDER
LOSS OF PACKAGING, THE LOSS OF RADIOACTIVE MATERIAL PER PACKAGE BY LEACHING,
WHEN PLACED IN WATER FOR 7 DAYS, WOULD NOT EXCEED 0.1 A,.

(C) THE AVERAGE SPECIFIC ACTIVITY OF THE SOLID DOES NOT EXCEED 2000

Ax/g.

LOW TOXICITY ALPHA EMITTERS--NATURAL URANIUM, DEPLETED URANIUM, NATURAL
THORIUM; URANIUM 235, URANIUM-238, THORIUM-~232, THORIUM-228 OR THORIUM-230 WHEN
CONTAINED IN ORES OR PHYSICAL OR CHEMICAL CONTRATES OR TAILINGS; OR ALPHA
EMITTERS WITH A HALF-LIFE OF LESS THAN TEN DAYS.

MAXIMUM NORMAL OPERATING PRESSURE--THE MAXIMUM GAUGE PRESSURE THAT WOULD
DEVELOP IN THE CONTAINMENT SYSTEM IN A PERIOD OF ONE YEAR UNDER THE HEAT
CONDITION SPECIFIED IN 10 CFR § 71.71(c) (1) (RELATING TO NORMAL CONDITIONS OF
TRANSPORT) IN THE ABSENCE OF VENTING, EXTERNAL COOLING BY AN ANCILLARY SYSTEM,
OR OPERATIONAL CONTROLS DURING TRANSPORT.

NATURAL THORIUM--THORIUM WAITH THE NATURALLY OCCURRING DISTRIBUTION OF
THORIUM ISOTOPES ~ ESSENTIALLT 100 WEIGHT PERCENT THORIUM-232.
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SURFACE CONTAMINATED OBJECT (SCO)}~-~A SOLID OBJECT THAT ITSELF IS NOT
CLASSED AS RADIOACTIVE MATERIAL, BUT WHICH HAS RADIOACTIVE MATERIAL DISTRIBUTED
ON ANY OF IYS SURFACES. SCO MUST BE IN ONE OF TWO GROUPS WITH SURFACE ACTIVITY
NOT EXCEDING THE FOLLOWING LIMITS:

(i) _sCO-1 -- A SOLID OBJECT ON WHICH ALL OF THE FOLLOWING CONDITIONS

APPLY:

(A) THE NON-FIXED CONTAMINATION ON THE ACCESSIBLE SURFACE AVERAGED
OVER 300 cm® - OR THE AREA OF THE SURFACE IF LESS THAN 300 cm° - DOES NOT EXCEED

4 Bg/cm® (107 ucI/cm’) FOR BETA AND GAMMA AND LOW TOXICITY ALPHA EMITTERS, OR
0.4 Bg/cm® (10° puCi/cm?®) FOR ALL OTHER ALPHA EMITTERS.

(B) THE FIXED CONTAMINATION ON THE ACCESSIBLE SURFACE AVERAGED OVER
300 cm’ - OR THE AREA OF THE SURFACE IF LESS THAN 300 cm® - DOES NOT EXCEED 4 X

10' Bq/cm® (1pCi/cm®) FOR BETA AND GAMMA AND LOW TOXICITY ALPHA EMITTERS, OR 4 X
10° Bg/cm® (0.1 uCi/cm?) FOR ALL OTHER ALPHA EMITTERS.

(C) THE NON-FIXED CONTAMINATION PLUS THE FIXED CONTAMINATION ON THE

ACCESSIBLE SURFACE AVERAGED OVER 300 cm® - OR THE AREA OF THE SURFACE IF LESS

THAN 300 cm’ - DOES NOT EXCEED DOES NOT EXCEED 4 X 10° Bq/cm (1 pCi/cnﬁ) FOR

BETA AND GAMMA AND LOW TOXICITY ALPHA EMITTERS, OR 4 X 10° Bg/cm’ (0.1 uCi/cm?)
FOR ALL OTHER ALPHA EMITTERS.

(ii) SCO-2--A SOLID OBJECT ON WHICH THE LIMITS FRO SCO-1 ARE EXCEEDED
AND ON WHICH:
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(A) THE NON-FIXED CONTAMINATION ON THE ACCESSIBLE SURFACE AVERAGED
OVER 300 cm® — OR THE AREA OF THE SURFACE IF LESS THAN 300 cm’ - DOES NOT EXCEED
400 Bg/cm® (1072 pCi/cm?) FOR- BETA AND GAMMA AND LOW TOXICITY ALPHA EMITTERS, OR
40 Bg/cm’ (10~} uCi/em®) FOR ALL OTHER ALPHA EMITTERS.

(B) THE FIXED CONTAMINATION ON THE ACCESSIBLE SURFACE AVERAGED OVER
300 cm’® - OR THE AREA OF THE SURFACE IF LESS THAN 300 cm’ - DOES NOT EXCEED 8 X

10° Bg/cm® {20 uCi/cm’) FOR BETA AND GAMMA AND LOW TOXICITY ALPHA EMITTERS, OR 8
X 10° Bg/cm® (2 pCi/cm®) FOR ALL OTHER ALPHA EMITTERS.

(C) THE NON-FIXED CONTAMINATION PLUS THE FIXED CONTAMINATION ON THE
ACCESSIBLE SURFACE AVERAGED OVER 300 cm” - OR THE AREA OF THE SURFACE IF LESS

THAN 300 cm’ - DOES NOT EXCEED DOES NOT EXCEED 8 X 10° Bg/cm’ (20 uCi/cm?) FOR

BETA AND GAMMA AND LOW TOXICITY ALPHA EMITTERS, OR 8 X 10° Bg/cm’ (2 uCi/cm®) FOR
ALL OTHER ALPHA EMITTERS.

Transport index--The dimensionless number, rounded up to the [first decimal
place] NEXT TENTH, placed on the label of a package to designate the degree of
control to be exercised by the carrier during transportation. FOR NON-FISSILE
MATERIAL PACKAGES, [T]THE TRANSPORT INDEX IS THE NUMBER EXPRESSING THE MAXIMUM
RADIATION LEVEL IN MREM PER HOUR AT 1 METER FROM THE EXTERNAL SURFACE OF THE
PACKAGE OR THE MAXIMUM RADIATION LEVEL IN MILLISIEVERT PER HOUR AT ONE METER
FROM THE EXTERNAL SURFACE OF THE PACKAGE MULTIPLIED BY 100.
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URANIUM (NATURAL, DEPLETED, ENRICHED) --IS THE FOLLOWING:

(i) _NATURAL URANIUM--URANIUM WITH THE NATURALLY OCCURRING DISTRIBUTION OF
URANIUM ISOTOPES -~ APPROXIMATELY 0.711 WEIGHT PERCENT URANIUM-235, AND THE
REMAINDER BY WEIGHT ESSENTIALLY

(ii) DEPLETED URANIUM--URAINIUM CONTAINING LESS URANIUM-235 THAN THE
NATURALLY OCCURRING DISTRIBNUTION OF ISOTOPES.

(iii) ENRICHED URANIUM-- URANIUM CONTAINING MORE URANIUM-235 THAN THE
NATURALLY OCCURRING DISTRIBUTION OF URANIUM ISOTPOES.

Subchapter B. GENERAL
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§ 230.12. Exemptions
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(c) With the exception of §§ 230.13 and 230.42 (relating to transportation
of licensed material; and preliminary determinations), a licensee is exempt from
this chapter, with respect to shipment or carriage of the following:

e de de e de

(3) A PACKAGE IN WHICH ONLY THE RADIOACTIVE MATERIAL IS LSA MATERIAL OR
SCO, PROVIDED THE EXTERNAL LEVEL AT 3 METERS FROM THE UNSHIELDED MATERIAL OR
OBJECTS DOES NOT EXCEED 10 mSv/hr (1 rem/hr).

(d) A LICENSEE IS EXEMPT FROM ALL REQUIREMENTS OF THIS CHAPTER, OTHER THAN
§§ 230.13 AND 230.44 (RELATING TO TRANSPORTATION OF LICENSED MATERIAL AND AIR
TRANSPORT OF PLUTONIUM), WITH RESPECT TO SHIPMENT OR CARRIAGE OF LSA MATERIAL IN

GROUP LSA-1, OR SCO IN GROUP SCO-1.

e de ok ok

Subchapter C. USE OF APPROVED PACKAGES
Jrodk ok k&
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[S 230.25. Type A Fissile Class II package.

(a) A licensee of the Department may transport fissile material, or deliver
fissile material to a carrier for transport, if the material is shipped as a
Fissile Class II package.

(b) The authorization to transport or deliver provided in subsection (a)
applies only when a package contains no more than a Type A quantity of
radioactive material, including only one of the following:

(1) Up to 40 gréms of uranium-235.
(2) Up to 30 grams of uranium-233.

{3) Up to 25 grams of the fissile radionuclides of plutonium, except that
for encapsulated plutonium-beryllium neutron sources in special form, an A
quantity of plutonium may be present.

(4) A combination of fissile radionuclides in which the sum of the ratios
of the amount of each radionuclide to the corresponding maximum amounts in
subsection (b) (1)--(3) does not exceed unity.

(c) Except as specified in subsection (d), the authorization to transport
or deliver provided in subsection (a) applies only when a package containing
more than 15 grams of fissile radionuclides is labeled with a transport index
not less than the number given by the following equation:

Minimum Transport Index = (0.40x + 0.67y + z) ((1- (15/x+y+z))

where the package contains x grams of uranium-235, Y grams of uranium-233 and z
grams of the fissile radionuclides of plutonium.

(d) For a package in which the only fissile material is in the form of
encapsulated plutonium-beryllium neutron sources in special form, the transport
index based on criticality considerations may be taken as 0.026 times the number
of grams of the fissile radionuclides of plutonium in excess of 15 grams.

(e) In all cases, the transport index shall be rounded up to one decimal
place and may not exceed 10.] ‘

(S 230.26. Restricted, Fissile Class II package.

(a) A licensee of the Department may transport fissile material, or deliver
fissile material to a carrier for transport, if the material is shipped as a
Fissile Class II package.

(b) The authorization to transport or deliver provided in subsection {a)
applies only when the following requirements are met:

(1) The package contains no more than a Type A quantity of radioactive
material.

(2) Neither beryllium nor hydrogenous material enriched in deuterium is
present.

(3) The total mass of graphite present does not exceed 150 times the total
mass of uranium-235 plus plutonium.

(4) Substances having a higher hydrogen density than water are not present,
except that polyethylene may be used for packing or wrapping.

(5) Uranium-233 is not present, and the amount of plutonium does not exceed
1% of the amount of uranium-235.

(6) The amount of uranium-235 is limited as follows:
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(1) If the fissile radionuclides are not uniformly distributed, the maximum
amount of uranium-235 per package may not exceed the value given in the
following table:

TABLE 1
Uranium enrichment in

weight percent of Permissible maximum grams
uranium-235 not exceeding of uranium-235 per package

24 40
20 ’ 42
15 45
11 48
10 : 51

9.5 52

. . . . . .
(7] (3] w (5] w w w
[y

N @ ~ o o (S »n
o @ [+)} @ N Ve v

w w

5 320
680*
.92 1200*

OFRFEFFEFNNWWLBLUVULAGNNJD ®Y
@©
o

w

* Under the Department's agreement with the U.S. Nuclear Regulatory
Commission, jurisdiction extends only to 350 grams of uraniumr235

(ii) If the fissile radionuclides are distributed uniformly, the maximum
amount of uranium-235 per package may not exceed the value given in the
following table:

TABLE 2

Uranium enrichment in weight
percent of uranium-235 not Permissible maximum grams
exceeding of uranium-235 per package

4 84

3.5 92

3 112

2.5 148

2 240

1.5 560*

1.35 800*

* Under the Department's agreement with the U.S. Nuclear Regulatory
Commission, jurisdiction extends only to 350 grams of uranium-~-235.
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(7) The transport .ndex of each package based on ¢ cicality considerations
is taken as 10 times the number of grams of uranium-235 in the package divided
by the maximum allowable number of grams per package in accordance with Table 1
or 2, as applicable.] -t

Subchapter D. OPERATING CONTROLS AND PROCEDURES

§ 230.41. [Fissile material: assumptions as to unknown properties] APPLICABILITY
OF OPERATING CONTROLS AND PROCEDURES.

(When the isotopic abundance, mass, concentration, degree of irradiation,
degree of moderation or other pertinent property of fissile material in a
package is not known, the licensee shall package the fissile material as if the
unknown properties had credible values that would cause the maximum nuclear
reactivity.] A LICENSEE SUBJECT TO THIS CHAPTER, WHO, UNDER A GENERAL OR
SPECIFIC LICENSE, TRANSPORTS LICENSED MATERIAL OR DELIVERS LICENSED MATERIAL TO
A CARRIER FOR TRANSPORT, SHALL COMPLY WITH THE REQUIREMENTS OF THIS SUBCHAPTER,
SUBCHAPTER B (RELATING TO GENERAL REGULATORY) AND SUBCHAPTER E (RELATING TO
QUALITY ASSURANCE).

§ 230.42. Preliminary determinations.

Prior to the first use of packaging for the shipmerit of radiocactive
material the licensee shall do the following:

Jr de Kk ok

(2) Test the containment system at an internal pressure at least 50% higher
than the maximum normal operating pressure to verify the capability of that
system to maintain its structural integrity at that pressure, where the maximum
normal operating pressure will exceed [34.3] 35 kilopascal (5 psi) gauge.

d ok d b

§ 230.48 OPENING INSTRUCTIONS

BEFORE DELIVERY OF A PACKAGE TO A CARRIER FOR TRANSPORT, THE LICENSE SHALL
ENSURE THAT ANY SPECIAL INSTRUCTIONS NEEDED TO SAFELY OPEN THE PACKAGE HAVE BEEN
SENT TO, OR OTHERWISE MADE AVAILABLE TO, THE CONSIGNEE FOR THE CONSIGNEE'S USE
IN ACCORDANCE WITH § 219.162(e) (RELATING TO PROCEDURES FOR RECEIVING AND
OPENING PACKAGES) .

v e de ke K
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6/12/97 230Al1A2.doc

EDITOR'S NOTE: The existing Tables I-IV are being deleted in their entirety
and are not reproduced here. The new Tables A-1 and A-2 are reproduced in
normal text to enhance readability.
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i
i
|
|
|
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|
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" TABLE A-1

A; AND A, VALUES FOR RADIONUCLIDES

(SEE_FOOTNOTES AT END OF TABLE)

NOTE: SOME OF THE VALUES IN TABLE A-1 ARE PRESENTED IN THE COMPUTER "E"
NOTATION. IN THIS NOTATION A VALUE OF 6E-02 REPRESENTS A VALUE OF 6 X 1072 OR
0.06, 6E+2 REPRESENTS 6 X 10° OR 600, AND 6E+0 REPRESENTS 6 X 10° OR 6.
Symbol of Element and Ay Ay Az Az Specific activity
radionuclide | atomic number {TBq) (Cl) (TBq) (Ci) (TBq/g) (Ci/qg)
Ac-225 Actinium (89) 0.6 16.2 1E-2 0.270 2.1E+43 5.8E+4
Ac-227 40 1080 2E-5 5.41E-4 2.7 7.2E+1
Ac-228 0.6 16.2 0.4 10.8 8.4E+4 2.2E+6
Ag-105 Silver(47) 2 54.1 2 54.1 1.1E+43 3.0E+4
Ag-108m 0.6 16.2 0.6 16.2 9.7E-1 2.6E1
Ag-110m 0.4 10.8 0.4 10.8 1.8E+2 4.7e+3
Ag-111 0.6 16.2 0.5 13.5 5.8E+3 1.9E+5
Al-26 Aluminum{13) 0.4 10.8 0.4 10.8 7.0E-4 1.9e-2
Am-241 Americium(95) 2 54.1 2E-4 5.41E-3 1.3E-1 3.4
Am-242m 2 54.1 2E-4 5.41E-3 3.6E-1 1.0E+1
Am-243 2 54.1 2E-4 5.41E-3 7.4E-3 2.0E-1
Ar-37 Argon{18) 40 1080 40 1080 3.7E+3 9.9e+4
Ar-39 20 541 20 541 1.3 3.4E+|
Ar-41 0.6 16.2 0.6 16.2 1.5E+6 4.2E+7
Ar-42 0.2 5.41 0.2 5.41 9.6 2.6E+2
As-72 Arsenic(33)  |o0.2 |[s.a 0.2 5.41 6.2E+4 1.76+6
As~73 40 1080 40 1080 8.2E+2: Z.éE+4
As-74 1 27.0 0.5 13.5 3.7E+3 9.9E+4
As-76 0.2 - 5.41 . c.2 5.41 5.8E+4 1.6E+6
As-77 20 541 0.5 13.5 3.9E+4 1.0E+6
At-211 Astatine(85) 30 B81l1 2 54.1 7.6E+4 2.1E+6
Au-193 Gold(79) 6 162 6 162 3.4E+4 9.2E+5




Symbol of Element and Ay Ay A2 Az Specific activity
radionuclide | atomic number (TBq) (Ci) (TBq) (Ci) (TBq/q) (Ci/g)
Au-194 . 1 27.0 1 27.0 1.5E+4 4.1E+5
Au-195 10 270 10 270 1.4E+2 3.7E+3
Au-196 2 54.1 2 54.1 4.0E+3 1.1E+5
Au-198 3 8l.1 0.5 13.5 9.0E+3 2.4E+5
Au-199 10 270 0.9 24.3 7.7E+3 2.1E+5
Ba-131 Barium{56) 2 54.1 2 54.1 3.1E+3 8.4E+4
Ba-133m 10 270 0.9 24.3 2.2E+4 6.1E+5
Ba-140 0.4 10.8 0.4 10.8 2.7E+3 &.3E+4
Be-7 Beryllium(4) 20 541 20 541 1.3E+4 3.5E+5
Be-10 20 541 0.5 13.5 8.3E~4 2.2E-2
Bi-205 Bismuth(83) 0.6 16.2 0.6 16.2 1.5E-~3 4.2E+4
B1-206 0.3 8.11 0.3 8.11 3.8E+3 1.0E+5
Bi-207 0.7 18.9 0.7 18.9 1.9 5.2E+1
Bi-210m 0.3 8.11 3E-2 0.811 2.1E-5 5.7e-4
Bi-212 0.3 8.11 0.3 8.11 5.4E+5 1.5E+7
Bk-247 Berkelium(97) 2 V 54.1 2E-4 5‘412;3 3.8E-~2 1.0

Bk-249 40 1080 8E-2 2.16 . 6.1E+1 1.6E+3
Br-76 Bromine (76} 0.3 8.11 0.3 8.11 9.4E++4 2.5E+6
Be-77 3 8l.1 3 81.1 2.4E+4 7.1E+5
Br-82 0.4 10.8 0.4 10.8 4.0E+4 1.1E+6
Cc-11 Carbon(6) 1 27 0.5 13.5 3.1E+7 8.4E+8
C-14 40 1080 2 54.1 1.6E-1 4.5

Ca-41 Calcium(20) 40 1080 40 1080 3.1E-3 8.5e-2
Ca-45 40 1080 0.9 24.3 6.6E+2 1.8E+$
Ca-47 0.9 24.3 0.5 13.5 2.3E+4 6.1E+5
Cd-105 Cadmium(48) 40 1080 1 27 9.6E+1 2.6E+3
Cd-113m 20 541 9E-2 2.43 8.3 2.2E+2
Cd-115m 0.3 8.11 0.3 8.11 9.4E+2 2.5E+4
Cd-115 4 108 0.5 13.5 1.9E+4 5.1E+5
ngl39 Cerium({58) 6 162 6 162 2.5E+2 6.8E+3
Ce-141 10 270 0.5 13.5 1.1E+3 2.8E+4
Ce-143 0.6 16.2 0.5 13.5 2.5E+4 6.6E+5
Ce~-144 0.2 5.41 0.2 5.41 1.2E+2 3.3E+3
Cf-248 Californium(98) 30 811 3E-3 B.11E~2 5.8E+1 1.6E+3
Cf-249 2 54.1 2E-4 5.41E-3 1.56-1 4.1

Cf-250 5 135 SE-4 1.555-2 4.0 1.1E+2




Symbol of Element and Ay Ay Az Az Specific activity
radionuclide | atomic number (TBq) (Ci) (TBq) (Cl) (TBq/g) (Ci/q)
Cf-251 2 54.1 2E-4 5.41E-3 5.9E-2 1.6

Cf-252 0.1 2.70 1E~-3 2.70E~2 2.0E+1 5.4E+42
Cf£-253 40 1080 6E~-2 1.62 1.1E+3 2.9E+4
c£-254 3E-1 8.11E-2 6E-4 1.62E-2 3.1E+2 8.5E+3
Cl-36 Chlorine(36) 20 541 0.5 13.5 1.2E-3 3.3E-2
Cl-38 0.2 5.41 0.2 5.41 4.9e+6 1.3E+8
Cm-240 Curium(96) 40 1080 2E-2 0.541 7.5E+2 2.0E+4
Cm-241 2 54.1 0.9 24.3 6.1E+2 1.7E+4
Cm-242 40 1080 1E-2 0.270 1.2E42 3.3E+3
Cm-243 3 81.1 3E-4 8.11E-3 1.9 5.2E+1
Cm-244 4 108 4E-4 1.08E-2 3.0 8.1E+1
Cm-245 2 54.1 2E-4 5.41E-3 | 6.4E-3 1.78-1
Cm-246 2 54.1 2E-4 5.41E-3 1.1E-2 3.1E-1
Cm-247 2 54.1 2E-4 5.41E-3 3.4E-6 9.3E-5
Cm-248 4E-2 1.08 SE-3 1.35€e-3 1.6E-4 4.2E-3
Co-55 Cobalt (27} 0.5 13.5 0.5 13.5 1.1E+5 3.1E+46
CO-SGI 0.3 8.11 0.3 8.11 1.1E+43 3.0E+4
Co-57 8 216 8 216 3.1E+2 8.4E+3
Co-58m 40 1080 40 1080 2.2E45 5.9E+6
Co-58 1 27.0 1 27.0 1.2E+3 3.2E+4
Co-60 0.4 10.8 0.4 10.8 4.2E+1 1.1E+3
Cr-51 Chromium(24) 30 811 30 811 3.4E+3 9.2E+4
Cs-129 Cesium(55) 4 108 4 108 2.8E+4 7.6E+5
Cs-131 40 1080 40 1080 3.8E+3 1.0E+5
Cs-132 1 27.0 1 27.0 5.7E+3 1.5E+5
Cs=-134m 40 1080 9 243 3.0E+5 8.0E+6
Cs-134 0.6 16.2 0.5 13.5 4.8E+1 1.3E+3
Cs-135 40 1080 0.9 24.3 4.3E-5 1.2e8-2
Cs-136 0.5 13.5 0.5 13.5 2.7E+3 7.3E+4
Cs-137 2 54.1 0.5 13.5 3.2 8.7E+1
Cu-64 Copper(29) 5 135 0.9. 24.3 1.4E+45 3.9E+6
Cu-67 9 243 0.9 24.3 2.8E+4 7.6E+5
Dy-159 Dysprosium(66) 20 541 20 541 2.1E+2 5.7E+3
Dy-165 0.6 16.2 0.5 13.5 3.0E+5 8.2E+6
Dy-166 0.3 8.11 0.3 8.11 8.6E+3 2.3E+5
Er-169 Erbium(68) 40 1080 0.9 24.3 3.1E43 8.3E+4




Symbol of Element ana Ay Ay A; A; Specific activity
radionuclide [ atomic number (TBqg) (ci) (TBq) (Ci) {TBgq/q) (Ci/q)
Er-171 0.6 16.2 0.5 13.5 9.0E+4 2.4E+6
Es-253 Einsteinium(99) 200 5400 2E-2 S.41E-1

(a)
Es-254 30 811 3E-3 8.11E-2
Es-254m 0.6 16.2 0.4 10.8
Es-255
Eu-147 Buropium(63) 2 54.1 2 54.1 1.4E+3 3.7E+4
Eu-148 0.5 13.5 0.5 13.5 6.0E+2 1.6E=4
Eu-149 20 541 20 541 3:5E+2 9.4E+3
Eu-150 0.7 18.9 0.7 18.9 6.1E+4 1.6é+6
Eu-152m 0.6 16.2 0.5 13.5 B.2E+4 2.2E+6
Eu-152 0.9 24.3 0.9 24.3 6.5 1.8E+2
Eu-154 0.8 21.6 0.5 13.5 9.8 2.6E+2
Eu-155 20 541 2 54.1 1.8E+1 4.9E+2
Eu-156 0.6 16.2 0.5 13.5 2.0E+3 5.5E+4
F-18 Fluorine(9) 1 27.0 0.5 13.5 3.5E+6 9.5E+7
Fe-52 Iron(26) 0.2 5.41 0.2 5.41 2.7E+5 7.3E+6
Fe-55 40 1080 40 1080 8.8E+1 2.4E+3
Fe-59 0.8 21.6 0.8 21.6 1.8E+3 5.0E+4
Fe-60 40 1080 0.2 5.41 7.4E-4 2.0E-2
Fm-255 Fermium (100} (b} 40 1080 0.8 21.6
Fm-257 10 270 8E-3 21.6E-1
Ga-=67 Gallium(31) 6 162 6 162 -2.2E+4 6.0E+5
Ga-68 0.3 8.11 0.3 8.11 1.5E+6 4.1E+7
Ga-72 0.4 10.8 0.4 10.8 1.1E+5 3.1E+6
Gd-146 Gadolinium(64) 0.4 10.8 0.4 10.8 6.9E+2 1.9E+4
Gd-148 3 81.1 3E-4 8.11E-3 1.2 3.2E+1
Gd-153 10 270 5 135 1.3E+2 3.5E+3
Gd-159 4 108 0.5 13.5 3.9E+4 1.1E+6
Ge-68 Germanium{32) 0.3 8.11 0.3 8.11 2.6E+2 7.1E+3
Ge-71 40 1080 40 1080 5.BE+3 1.6E+5
Ge-77 0.3 8.11 0.3 8.11 1.3E+S 3.6E+6
H-3 Hydrogen(1lj See T-Tritium
HEf-172 Hafnium{72) 0.5 13.5 0.3 8.11 4.1E+1 1.1E+3
HE-175 3 81.1 3 8l1.1 3.9E+2 1.1E+4
Hf-181 2 54.1 0.9 24.3 6.3E+2 1.7E+4




Symbol of Element and A A Az A, Specific activity
radionuclide | atomic number (TBq) (Ci) {TBq) {Ci) (TBq/g)} (Ci/q)
Hf-182 4 108 3E-2 0.811 8.1E-6 2.2E-4
Hg-194 Mercury(80) 1 27.0 1 27.0 1.3E-1 3.5

Hg-195m 5 135 5 135 1.5E+4 4.0E+45
Hg=197m 10 270 0.9 24.3 2.5E+4 6.7E+5
Hg-197 10 270 10 270 9.2E+3 2.5E+5
Hg-203 4 108 0.9 24.3 5.1E+2 1.4E+4
Ho-163 Holmium(67) 40 1080 40 1080 2.7 7.6E-1
Ho-166m 0.6 16.2 0.3 8.11 6.6E-2 1.8

Ho-166 0.3 8.11 0.3 8.11 2.6E+4 7.0E+5
I-123 Iodine(53) 6 162 6 162 7.1E+4 1.9E+6
I-124 0.9 24.3 0.9 24.3 9.3E+3 2.5E+5
I-125 20 541 2 54.1 6.4E+2 1.7E+4
I-126 2 54.1 0.9 24.3 2.9E+3 8.0E+4
I-129 Unlimited Unlimited 6.5E~6 1.8E-4
I-131 3 81.1 0.5 13.5 4.6E+3 1.2E+5
I-132 0.4 10.8 0.4 10.8 3.8E+5 1.0E+7
I-133 0.6 16.2 0.5 13.5 4.2E+4 1.1E+6
I-134 0.3 8.11 0.3 8.11 9.9E+5 2.7E+7
I-135 0.6 16.2 0.5 13.5 1.3E+5 3.5E+6
In-111 Indium(49) 2 54.1 2 54.1 1.5E+4 4.2E+5
In-113m 4 108 4 108 6.2E+5 1.7E+7
In-114m 0.3 8.11 0.3 8.11 8.6E+@ 2.3E+4
In-115m 6 162 0.9 24.3 2.2E+5 6.1E+6
Ir-189 Iridium(77) 10 270 10 270 1.9E+3 5.2E+4
Ir-190 0.7 18.9 0.7 18.9 2.3E+3 6.2E+4
Ir-192 1 27.0 0.5 13.5 3.4E+2 9.2E43
Ir-193m 10 270 10 270 2.4E+3 6.4E+4
Ir-194 0.2 5.41 0.2 5.41 3.1E+4 8.4E+5
K-40 Potassium(19) 0.6 16.2 0.6 16.2 2.4E-7 6.4E-6
K-42 0.2 5.41 0.2 5.41 2.2E+5 6.0E+6
K-43 1.0 27.0 0.5 13.5 1.2E+5 3.3E+6
Kr-81 Krypton(39) 40 1080 40 1080 7.8E~-4 2.1E-2
Krc-85m 6 162 6 162 3.0E+5 8.2E+6
Kr-85 20 541 10 270 1.5E+1 3.9E+2
Kr-87 0.2 5.41 0.2 5.41 1.0E+6 2.8E+7
La-137 Lanthanum{57} 40 1080 2 54.1 1.6E-3 4.4E-2




Symbol of Element anc Ay A A Az Specific activity
radionuclide | atomic number (TBq) (Ci) (TBqg) (Cl) {TBq/g) (Ci/g)
La-140 0.4 10.8 0.4 10.8 2.1E+4 5.6E+5
Lu-172 Lutetium(71) 0.5 13.5 0.5 13.5 4.2E+3 1.1E+5
Lu-173 8 216 8 216 5.6E+1 1.5E+3
Lu-174m 20 541 8 216 2.0E+2 5.3E+3
Lu-174 8 216 4 108 2.3E+1 6.2E+2
Lu-177 30 811 0.9 24.3 4.1E+3 1.1E+5
MFEP For mixed fisson products,use formulas for mixtures in
Table A-2
Mg-28 Magnesium(12) 0.2 54.1 0.2 54.1 2.0E+5 5.4E+6
Mn-52 Manganese (25)
Mn-53 Unlimited Unlimited 6.8E-5 1.8E-3
Mn-54 1 27.0 1 27.0 2.9E+2 7.7E+3
Mn-56 0.2 5.41 0.2 5.41 8.0E+5 2.2E+7
Mo-93 Molybdenum(42) 40 1080 7 189 4.1E-2 1.1
Mo-99 0.6 16.2 0.5 13.5(c) 1.8E+4 4.8E+5
N-13 Nitrogen({7) 0.6 16.2 0.5 13.5 5.4E+7 1.5E+9
Na-22 Sodium(22) 0.5 13.5 0.5 13.5 2.3E+2 6.3E+3
Na-24 0.2 5.41 0.2 5.41 3.2E+5 8.7E+6
Mb-92m Niobium(41) 0.7 18.9 0.7 18.9 5.3E+3 1.4E+5
Nb-93m 40 1080 6 162 8.8 2.4E+2
Nb-94 0.6 16.2 0.6 16.2 6.98-3 1.98-1
Nb-95 1 27.0 1 27.0 1.5E+3 3.9E+4
Nb-97 06. 16.2 0.5 13.5 9.9E+5 2.7E+7
Nd-147 Neodymium(60) 4 108 0.5 13.5 3.0E+43 8.1E+4
Nd-143 0.6 16.2 0.5 13.5 4.5E+5 1.2E+7
Ni-59 Nickel (28) 40 1080 40 1080 3.0E-3 8.0E-2
Ni-63 40 1080 30 811 2.1 S.7E+1
Ni-65 0.3 8.11 0.3 8.11 T7.1E+5 1.9E+7
Np-235 Neptunium(93) 40 1080 40 1080 5.2E+1 1.4E+3
Np-236 7 189 1E-3 2.70E-2 4.7E-4 1.3E-2
Np-237 2 54.1 2E-4 5.41E-3 2.5E-5 7.1E-4
Np-239 [ 162 0.5 13.5 8.6E+3 2.3E+5
0s-185 Osmium(76) 1 27.0 1 27.0 2.8E+2 7.5E+3
0s-191m 40 1080 40 1080 4.6E+4 1.3E+6




Symbol of Element and Ay Ay Az A; Specific activity
radionuclide | atomic number ~(TBq) (ci) (TBq) (Ci) (TBg/g) (Ci/q)
Os-191 10 270 0.9 24.3 1.6E+3 4.4E+4
0s-193 0.6 16.2 0.5 13.5 2.0E+4 5.3E+5
Os-194 0.2 5.41 0.2 5.41 1.1E+1 3.1E+2
P-32 Phosphorus(15) 0.3 8.11 0.3 8.11 1.1E+4 2.9E+5
pP-33 40 1080 0.9 24.3 5.8E+3 1;62+5
Pa-230 Protactinium 2 54.1 0.1 2.70 1.2E43 3.3E+4
(91)
Pa-231 0.6 16.2 6E-5 1.628-3 | 1.7E-3 4.7E-2
Pa-233 5 135 0.9 24.3 7.7E+2 2.1E+4
Pb-201 Lead(82) 1 27.0 1 27.0 6.2E+4 1.7E+6
Pb=-202 40 1080 2 54.1 1.4E-4 3.4E-3
Pb-203 3 81.1 3 8l.1 1.1E+4 3.0E+5
Pb-205 Unlimited Unlimited 4.5E-6 1.2E-4
Pb-210 0.6 16.2 9E-3 0.243 2.8 7.6E+1
Pb-212 0.3 8.11 0.3 8.11 S5.1E+4 1.4E+6
Pd-103 éalladium(46) 40 1080 40 1080 2.8E+3 7.5E+4
Pd-107 Unlimited Unlimited 1.9e-5 5.1E-4
Pd-109 0.6 16.2 0.5 13.5 7.9E+4 2.1E+6
Pm-143 Promethium(61) 3 8l.1 3 8l.1 1.3E+2 3.4E+3
Pm~144 0.6 16.2 0.6 16.2 9.2E+1 2.5E+43
Pm-145 30 811 7 189 5.2 1.4E+2
Pm~147 40 1080 0.9 24.3 3.4E+1 9.3E+2
Pm-148m 0.5 13.5 0.5 13.5 7.9E+2 2.1E+4
Pm-149 0.6 16.2 0.5 13.5 1.5E+4 4.0E+5
Pm-151 3 8l.1 0.5 13.5 2.7E+4 7.3E+5
Po=208 Polonium{84) 40 1080 2B-2 0.541 2.2E+1 5.96+2
Po-209 40 1080 2E-2 0.541 6.2E-1 1.7E+1
Po-210 40 1080 2B-2 0.541 1.7E+2 4.5E+3
Pr-142 Praseodymium(59) 0.2 5.41 0.2 5.41 4.3E+4 1.2E+6
Pr-143 4 108 0.5 13.5 2.5E+3 6.7E+4
pt-188 Platinum(78) 0.6 16.2 0.6 16.2 2.5E+43 6.8E+4
Pt-191 3 81.1 3 81.1 8.7E+3 2.4Ef5
Pt-191m 40 1080 9 243 5.8E+3 1.6E+5
Pt-193 40 1080 40 1080 1.4 3.7E+1
Pt-195m 10 270 2 54.1 6.2E+3 1.7E+5
Pt-197m 10 270 0.9 24.3 3.7E45 1.0E47




Symbol of Element and Ay A; A; A2 Specific activity
radionuclide | atomic number (TBq) (Ci) (TBQq) (Ci) (TBg/g) {Ci/q)
Pt-197 20 541 0.5 13.5 3.2E+4 8.7E+5
Pu-236 Plutonium(94) 7 189 TE-4 1.89E-2 2.0E+1 5.3E+2
Pu-237 20 541 20 541 4.5E+2 1.2E+4
Pu-238 2 54.1 2E-4 5.41E-3 6.3E~1 1.7E+1
Pu-239 2 54.1 2E-4 5.41E-3 2.3E-3 6.2E-2
Pu-240 2 54.1 2E-4 5.41E-3 8.4E-3 2.3e-1
Pu-241 40 1080 1E-2 0.270 3.8 1.0E+2
Pu-242 2 54.1 2E-4 5.41E-3 1.5E-4 3.9E-3
Pu-244 0.3 8.11 2E-4 5.41E-3 6.7E-7 1.8E-5
Ra-223 Radium(88) 0.6 16.2 3E-2 0.811 1.9E+3 5.1E+4
Ra-224 0.3 8.11 6E-2 1.62 5.9E+3 1.6E+5
Ra-225 0.6 16.2 2E-2 0.541 1.5E+3 3.9E+4
Ra-226 0.3 8.11 2E-2 0.541 3.7E-2 1.0
Ra-228 0.6 16.2 4E-2 1.08 1.0E+1 2.7E+2
Rb-81 Rubidium(37) 2 54.1 0.9 24.3 3.1E+5 8.4E+6
Rb-83 2 54.1 2 54.1 6.8E+2 1.8E+4
Rb-84 1 27.0 0.9 24.3 1.8E+3 4..7E+4
Rb-86 0.3 8.11 0.3 8.11 3.0E+3 8.1E+4
Rb-87 Unlimited Unimited | 3.2E-9 8.6E-8
Rb(natural) Unlimited Unlimited 6.7E+6 1.8E+8
Re-183 Rhenium(75) 5 135 5 138 3.8E+2 1.0E+4
Re~184m 3 8l.1 3 81.1 1.6E+2 4.3E+3
Re-184 1 27.0 1 27.0 6.9E+2 1.9E+4
Re-186 4 108 0.5 13.5 6.9E+3 1.9E+5
Re-187 Unlimited Unlimited 1.4E-9 3.8E-8
Re-188 0.2 5.41 0.2 5.41 3.6E+4 9.8E+5
Re-189 4 108 0.5 13.5 2.5E+4 6.8E+5
Re(natural) Unlimited Unlimited 2.4E-8
Rh-99 Rhodium(45) 2 54.1 2 54.1 3.0E+3 8.2E+4
Rh-101 4 108 4 108 4.1E+1 1.1E+3
Rh-102m 2 54.1 0.9 24.3 2.3E+2 6.2E+3
Rh-102 0.5 13.5 0.5 13.5 4.5E+1 1.2E+3
Rh=103m 40 1080 40 1080 1.2E+6 3.3E+7
Rh~-105 £0 270 0.9 24.3 3.1E+4 8.4E+5
Rn-222 Radon (86) 0.2 5.41 4E-3 0.108 5.7E+3 1.5E+5
Ru-97 Ruthenium(44) 4 108 4 108 1.7E+4 4.6E+5




Symbol of Element and A A A2 Pz Specific activity
radionuclide | atomic number (TBq) (Ci) (TBq) {Ci) (TBg/g} {Ci/qg)
Ru-103 2 54.1 0.9 24.3 1.2E+3 3.2E44
Ru-105 0.6 16.2 0.5 13.5 2.5E+5 6.7E+6
Ru-106 0.2 5.41 0.2 5.41 1.28+2 3.3E44
§-35 Sulfur(16) 40 1080 2 54.1 1.6E+3 4.3E44
Sb-122 Antimony(51) 0.3 8.11 0.3 8.11 1.5E+4 4.0E+5
Sb-124 0.6 16.2 0.5 13.5 6.5E+2 1.7E44
Sb-125 2 54.1 0.9 24.3 3.9E+1 1.0E+3
Sb-126 0.4 10.8 0.4 10.8 3.1E+3 8.4E+4
Sc-44 Scandium(21) 0.5 13.5 0.5 13.5 6.7E+5 1.8847
Sc-46 0.5 13.5 0.5 13.5 1.3E+3 3.4E44
Sc-47 9 243 0.9 24.3 3.1E+4 8.3E+5
Sc-48 0.3 8.11 0.3 8.11 5.5E+4 1.56+6
Se-75 Selenium(34) 3 81.1 3 81.1 5.4E+2 1.5E+4
Se-79 40 1080 2 54.1 2.6E-3 7.0E-2
Si-31 Silicon(14) 0.6 16.2 0.5 13.5 1.4E+6 3.9E47
si-32 40 1080 0.2 5.41 3.9 1.1E+2
sm-145 Samarium(62) 20 541 20 541 9.8E+1 2.6E43
Sm-147 Unlimited Unlimited 8.5E-1 2.3E+1
Sm-151 40 1080 4 108 9.7E-1 2.6E+1
Sm-153 4 108 0.5 13.5 1.6E+4 4.4E+5
Sn-113 Tin(50) 4 108 4 108 3.7E+2 1.0E+4
Sn-117m 9 162 2 54.1 3.0E+3 8.2E+4
Sn-119m 40 1080 40 1080 1.4E+2 3.7E+3
Sn-121m 40 1080 0.9 24.3 2.0 5.4E+1
Sn-123 0.6 16.2 0.5 13.5 3.0E+2 8.2E+3
sn-125 0.z 5.41 0.2 5.41 4.0E+3 1.1E+5
Sn-126 0.3 8.11 0.3 8.11 1.0E-3 2.8E-2
Sr-82 Strontium(38) 0.2 5.41 0.2 5.41 2.3E+3 6.2E44
Sr-85m 5 135 5 135 1.2E46 3.3847
Sr-85 2 54.1 2 54.1 8.8E+2 2.4E+4
Sr-87m 3 81.1 3 81. 4.8E45 1.3E+7
Sr-89 0.6 16.2 0.5 13.5 1.1E+3 2.9E+4
Sr-90 0.2 5.41 0.1 2.70 5.1 1.4E+2
Sr-91 0.3 8.11 0.3 8.11 1.3E+5 3.6E+6
Sc-92 0.8 21.8 0.5 13.5 4.7E+5 1.3E47
T Tritium(l) 40 1080 40 1080 3.6E+2 9.7E+3




Symbol of Element anc Ay Ay A Az Specific activity
radionuclide | atomic number (TBq) {Ci) (TBq) (Ci) (TBq/g) (Ci/qg)
Ta-178 Tantalum(73) 1 27.0 1 21.0 4.2E46  |.1.1E+8
Ta-179 30 811 30 811 4.1E+]1 1.1E+43
Ta-182 0.8 21.6 0.5 13.5 2.3E+2 6.2E+3
Tb-157 Terbium{65) 40 1080 10 270 5.6E-1 1.56+1
Tb-158 1 27.0 0.7 18.9 5.6E-1 1.5E+1
Tb-160 0.9 24.3 0.5 13.5 4.2E+2 1.1E+4
Tc-95m Technetium(43) 2 54.1 2 54.1 8.3E+2 2.2E+4
Tc-96m 0.4 10.8 0.4 10.8 1.4E+6 3.8E+7
Tc-96 0.4 10.8 0.4 10.8 l.25+4‘ 3.2E+5
Tc=97m 40 1080 40 1080 5.6E+2 1.5E+4
Tc-97 Unlimited Unlimited 5.2E-5 1.4E-3
Tc-98 0.7 18.9 0.7 18.9 3.2E-5 B8.7E-4
Tc=-99m 8 216 8 216 1.9E=5 5.3E+6
Tc-99 40 1080 0.9 24.3 6.3E-4 1.7E-2
Te-118 Tellurium(Sé) 0.2 5.41 0.2 5.41 6.8E+3 1.8845
Te-121m S 135 5 135 2.6E+2 7.0E+3
Te;121 2 54.1 2 54.1 2.4E+3 6.4E+4
Te-123m 7 189 7 189 3.3E+2 8.9E+3
Te-125m 30 811 9 243 6.7E+2 1.8E+4
Te-127m 20 541 0.5 13.5 3.5E+2 9.4E+3
Te-127 20 541 0.5 13.5 9.8E+4 2.6E+6
Te=129m 0.6 16.2 0.5 13.5 1.1E+3 3.0E+4
Te-129 0.6 16.2 0.5 13.5 7.7E+5 2.1E+7
Te-131m 0.7 18.9 0.5 13.5 3.0E+4 8.0E+5
Te-132 0.4 10.8 0.4 10.8 1.1E+4 3.0E+5
Th=-227 Thorium(90) 9 243 1E-2 0.270 1.1E+3 3.1E+4
Th-228 0.3 8.11 4E-4 1.08E-2 3.0E+1 8.2E+2
Th-229 0.3 8.11 3E-5 8.11E-4 7.9E-3 2.1E-1
Th-230 2 54.1 2E-4 5.41E-3 7.6E-4 2.1E-2
Th-231 40 1080 0.9 24.3 '2.0E+4 5.3E+5
Th=-232 Unlimited Unlimited 4.0E-9 1.1E-7
Th-234 0.2 5.41 0.2 5.41 8.6E+2 2.3E+4
Th(natural) Unlimited Unlimited 8.1E-9 2.2E-7
Ti-44 Titanium(22) 0.5 13.5 0.2 5.41 6.4 1.7E+2
T1-200 Thallium(81) 0.8 21.86 0.8 21.6 2.2E+4 6.0E+5
T1-201 10 270 10 270 7.9E+3 2.1E+5




Symbol of Element and A Ay Az Az Specific activity
radionuclide | atomic number {TBq) (Ci) (TBq) (Ci) (TBqg/g) (Ci/g)}
T1-202 2 54.1 2 54.1 2.0E+3 5.3E+4
T1-204 4 108 0.5 13.5 1.7E+1 4.6E+2
Tm-167 Thulium(69) 7 189 7 189 3.1E+3 8.5E+4
Tm-168 0.8 21.6 0.8 21.6 3.1E+2 8.3E+3
Tm-170 ] 108 0.5 13.5 2.2E+2 6.0E+3
Tm=-171 40 1080 10 270 4.0E+1 1.1E+3
u-230 Uranium(92) 40 1080 18-2 0.270 1.0E+3 2.7E+4
U-232 . 3 8l.1 3e-4 8.11E-3 8.3E-1 2.2E+1
uU-233 10 270 1e-3 2.70E-2 3.6E-4 9.7E-3
U-234 10 270 1E-3 2.70E-2 2.3E-4 6.2E-3
U-235 Unlimited Unlimited 8.0E-8 2.2E-6
U-236 10 270 1E-3 2.7e-2 2.4E-6 6.5E-5
uU-238 Unlimited Unlimited 1.2E-8 3.4E-7
U(natural) Unlimited Unlimited 2.6E-8 7.1E-7
U(enriched Unlimited Unlimited (See
5% or less) - Table A-
3)
U(enriched 10 270 1E-3 2.7E-2 (See
more than Table A-
5%) 3)
Ul(depleted) Unlimited Unlimited (See
Table A-
3)
V=48 Vanadium(23) 0.3 8.11 0.3 8.11 6.3E+3 1.7E+5
V-49 40 1080 40 - 1080 3.0E+2 8.1E+3
W-178 Tungsten{74) 1 27.0 1 27.0 1.3E+3 3.4E+4
W-181 30 811 30 811 2.2E+2 6.0E+3
W-185 40 1080 0.9 24.3 3.5E+2 9.4E+3
W-187 2 54.1 0.5 13.5 2.6E+4 7.0E+5
wW-188 0.2 5.41 0.2 5.41 3.7E+2 1.0E+4
Xe-122 Xenon(54) 0.2 5.41 0.2 5.41 4.8E+4 1.3E+6
Xe-123 0.2 5.41 0.2 5.41 4.4E+5 1.2E+7
Xe-127 4 108 4 108 1.0E+3 2.8E+4
Xe-131m 40 1080 40 1080 3.1E+3 B8.4E+4
Xe-133 20 541 20 541 6.9E+4# i.95+5
Xe-135 4 108 4 108 9.5E+4 2.6E+6




Symbol of Element and Ay Ay Az Az Specific activity
radionuclide | atomic number (TBq) (Ci) (TBq) (Ci) (TBq/g) (Ci/q)
Y-87 Yttrium(39) 2 54.1 . 2 54.1 1.7E+4 4.5E+5
Y-88 0.4 10.8 0.4 10.8 5.2E+2 1.4E+4
Y-90 0.2 5.41 0.2 5.41 2.0E+4 5.4E+5
Y=-91m 2 54.1 2 54.1 1.5E+6 4.2E+7
Y-91 0.3 8.11 0.3 8.11 9.1E+2 2.5E+4 ;
¥-92 0.2 5.41 0.2 5.41 3.6E+5 9.6E46 :
Y-93 0.2 5.41 0.2 5.41 1.2E+5 3.3E+6
Yb-169 Ytterbium(70) 3 81.1 3 8l.1 8.9E+2 2.4E+4
Yb-175 30 811 0.9 . 24.3 6.6E+3 1.8E+5
Zn-65 Z2inc(30) 2 54.1 2 54.1 3.0E+2 8.2E+3
Zn=-69m 2 54.1 0.5 13.5 1.2E+5 3.3E+6
Zn-69 4 108 0.5 13.5 1.8E+6 4.9E+7
Zr-88 Zirconium(40) 3 81.1 3 81.1 6.6E+2 i.8E+4
2r-93 40 1080 0.2 5.41 9.3E-5 2.5E-3
2r-95 1 27.0 0.9 24.3 T.9E+2 2.1E+4
Zr-97 0.3 8.11 0.3 8.11 7.1E+4 1.9E+6

(a) INTERNATIONAL SHIPMENTS OF EINSTEINIUM REQUIRE MULTILATERAL APPROVAL OF
A, AND A, VALUES.

(b) INTERNATIONAL SHIPMENTS OF FERMIUM REQUIRE MULTILATERAL APPROVAL OF A,
AND A, VALUES.

(c) 20 Ci FOR Mo-99 FOR DOMESTIC USE.

TABLE A-2

GENERAL VALUES FOR A; AND A,

Contents Al A2

(TBq) (Ci) (TBq) (Ci)
Only beta- or gamma- 0.20 5.00}0.02 0.5
emitting nuclides are
known to be present

Alpha-emitting nuclides 0.10 2.70 ] 2x10™ 5.41x10°°
are known to be
present, or no relevant
data are available
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Subchapter A - General Provisions

§ 232.1 Purpose and scope.

(a) This chapter contains requirements for the issuance of a license
authorizing the use of sealed sources containing radioactive materials in
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irradiators used to irradiate objects or materials using gamma radiation. This
chapter also contains radiation safety requirements for operating irradiators. The
requirements of this chapter are in addition to other requirements of this article.
Nothing in this chapter relieves 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.

{b) The regulations in this chapter apply to panoramic irradiators that have
either dry or wet storage of the radiocactive sealed sources and to underwater
jrradiators in which both the source and the product being irradiated are under
water. Irradiators whose dose rates exceed 5 grays (500 rads) per hour at 1 meter
from the radioactive sealed sources in air or in water, as applicable for the
irradiator type, are covered by this chapter.

(¢) The regulations in this chapter do not apply to self-contained dry-source-
storage irradiators (those in which both the source and the area subject to
irradiation are contained within a device and are not accessible by personnel),
medical radiology or teletherapy, radiography (the irradiation of materials for
nondestructive testing purposes), gauging, or open-field (agricultural)
irradiations.

§ 232.2 Definitions.
Annually -- One of the following:
(i) At intervals not to exceed 1 year.

(ii) Once per year, at about the same time each year -plus or minus
1 month.

Doubly encapsulated sealed source -- A sealed source in which
the radioactive material is sealed within a capsule and that capsule is
sealed within another capsule.

Irradiator —-- A facility that uses radiocactive sealed sources for the
irradiation of objects or materials and in which radiation dose rates exceeding
5 grays (500 rads) per hour exist at 1 meter from the sealed radiocactive sources in
air or water, as applicable for the irradiator type, but does not include
irradiators in which both the sealed source and the area subject to irradiation are
contained within a device and are not accessible to personnel.

Irradiator operator -- An individual who has successfully completed the E
training and testing described in § 232.51 (relating to training) and is authorized
by the terms of the license to operate the irradiator without a supervisor present.

Panoramic dry-source-storage irradiator -- An irradiator in which the
irradiations occur in air in areas potentially accessible to personnel and in which
the sources are stored in shields made of solid materials. The term includes beam-
type dry-source-storage irradiators in which only a narrow beam of radiation is
produced for performing irradiations.

Panoramic irradiator -- An irradiator in which the irradiations are done in air
in areas potentially accessible to personnel. The term includes beam-type
irradiators.

Panoramic wet-source-storage irradiator -— An irradiator in which the
jrradiations occur in air in areas potentially accessible to personnel and in which
the sources are stored under water in a storage pool.
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Pool irradiator -- Any irradiator at which the sources are
stored or used in.a pool of water including panoramic wet-source-storage irradiators
and underwater irradiators.

Product conveyor system -- A system for moving the product to be irradiated to,
from, and within the area where irradiation takes place.

Radiation room -- A shielded room in which irradiations take place. Underwater
irradiators do not have radiation rooms.

Radiation safety officer -- An individual with responsibility for the overall
radiation safety program at the facility.

Sealed source -- Any byproduct material that is used as a source of radiation
and is encased in a capsule designed to prevent leakage or escape of the byproduct
material.

Seismic area -- Any area where the probability of a horizontal acceleration in
rock of more than 0.3 times the acceleration of gravity in 250 years is
greater than 10 percent, as designated by the U.S. Geological Survey.

Underwater irradiator -- An irradiator in which the sources always remain
shielded under water and humans do not have access to the sealed sources or the
space subject to irradiation without entering the pool.

§ 232.11 Application for a specific license.

A person may file an application for a specific license authorizing the use of
sealed sources in an irradiator as required under § 217.51 (relating to filing
application for specific licenses).

§ 232.13 Specific licenses for irradiators.

The Department will approve an application for a specific license for the use
of licensed material in an irradiator if the applicant meets the requirements
contained in this section.

(1) The applicant shall satisfy the general requirements specified in
§§ 217.51 and 217.52(relating to filing application for specific licenses and the
issuance of a license) and the requirements contained in this chapter.

(2) The application shall describe the training provided to irradiator
operators including:

(1) Classroom training.

(ii) On-the-job or simulator training.

(iii)Safety reviews.

(iv) Means employed by the applicant to test each operator's understanding
of the Department's regulations and licensing requirements and the irradiator

operating and emergency procedures.

(v) Minimum training and experience of personnel who may provide
training.

(3) The application shall include an outline of the written operating and
emergency procedures listed in § 232.53 (relating to operating and emergency
procedures) that describes the radiation safety aspects of the procedures.
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(4) The application shall describe the 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. In particular, the application
shall specify who, within the management structure, has the authority to stop unsafe
operations. The application shall also describe the training and experience
required for the position of radiation safety officer.

(5) The application shall include a description of the access control systems
required by § 232.23 (relating to access control), the radiation monitors required
by § 232.29 ( relating to radiation monitors), the method of detecting leaking
sources required by § 232.59 (relating to detection of leaking sources) including
the sensitivity of the method, and a diagram of the facility that shows the
locations of all required interlocks and radiation monitors.

(6) If the applicant intends to perform leak testing of dry-source-storage
sealed sources, the applicant shall establish procedures for leak testing and submit
a description of these procedures to the Department. The description shall include
the following:

(i) Instruments to be used.
(ii) Methods of performing the analysis.
(iii)Pertinent experience of the individual who analyzes the samples.

(7) If licensee personnel are to load or unload sources, the applicant shall
describe the qualifications and training of the personnel and the procedures to be
used. If the applicant intends to contract for source loading or unloading at its
facility, the loading or unloading shall be done by an organization specifically
authorized by the Department, NRC or an Agreement State to load or unload irradiator
sources.

(8) The applicant shall describe the inspection and maintenance
checks, including the frequency of the checks required by § 232.61 (relating to
inspection and maintenance).

§ 232.15 Start of construction.

The applicant may not begin construction of a new irradiator prior to the
submission to the Department of both an application for a license for the irradiator
and the fee required by Chapter 218 (relating to fees). As used in this section,
the term "construction" includes the construction of any portion of the permanent
irradiator structure on the site but does not include: Engineering and design work,
purchase of a site, site surveys or soil testing, site preparation, site excavation,
construction of warehouse or auxiliary structures, and other similar tasks. Any
activities undertaken prior to the issuance of a license are entirely at the risk of
the applicant and have no bearing on the issuance of a license with respect to the
requirements of this article.

§ 232.17 Applications for exemptions.

(a) The Department may, upon application of any interested person or upon its
own initiative, grant any exemptions from the requirements in this chapter that it
determines are authorized by law and will not endanger life or property or the
common defense and security and are otherwise in the public interest.

(b) Any application for a license or for amendment of a license authorizing
use of a teletherapy-type unit for irradiation of materials or objects may include
proposed alternatives for the requirements of this chapter. The Department will
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approve the proposed alternatives if the applicant provides adequate. rationale for
the proposed alternatives and demonstrates that they are likely to provide an
adequate level of safety for workers and the public.

§ 232.19 Request for written statements.

(a) After the filing of the original application, the Department may request
further information necessary to enable the Department to determine whether the
application should be granted or denied.

(b) Each license is issued with the condition that the licensee will, at any
time before expiration of the license, upon the Department's request, submit written
statements to enable the Department to determine whether the license should be
modified, suspended, or revoked.

Subchapter C - Design and Performance Requirements for Irradiators
§ 232.21 Performance criteria for sealed sources.

(a) Sealed sources installed after July 1, 1993 shall meet the following
requirements:

(1) Have a certificate of registration issued under 10 CFR 32.210 (relating teo
product information).

(2) Be doubly encapsulated.

(3) Use radioactive material that is as nondispersible as practical and that
is as insoluble as practical if the source is used in a wet-source-storage or wet-
source-change irradiator.

(4) Be encapsulated in a material resistant to general corrosion and to
localized corrosion, such as 316L stainless steel or other material with equivalent
resistance if the sources are for use in irradiator pools.

(5) In prototype testing of the sealed source, shall have been leak tested and
found leak-free after each of the tests described in paragraphs (b) - (g) of this
section.

(b} Temperature. The test source shall be held at -40°C for 20 C minutes,
600°C for 1 hour, and then be subjected to a thermal shock test with a temperature
drop from 600°C to 20°C within 15 seconds.

(c) Pressure. The test source shall be twice subjected for at least 5 minutes
to an external pressure (absolute) of 2 million newtons per square meter.

(d) Impact. A 2-kilogram steel weight, 2.5 centimeters in diameter, shall be
dropped from a height of 1 meter onto the test source. |

(e) Vibration. The test source shall be subjected 3 times for 10 minutes each
to vibrations sweeping from 25 hertz to 500 hertz with a peak amplitude of 5 times
the acceleration of gravity. 1In addition, each test source shall be vibrated for
30 minutes at each resonant frequency found.

(f) Puncture. A 50-gram weight and pin, 0.3-centimeter pin diameter, shall be
dropped from a height of 1 meter onto the test source.

(g) Bend. If the length of the source is more than 15 times larger than the
minimum cross-sectional dimension, the test source shall be subjected to a force of
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2000 newtons at its center equidistant from two support cylinders, the distance
between which-is 10 times the minimum cross-sectional dimension of the source.

§ 232.23 Access control.

(a) Each entrance to a radiation room at a panoramic irradiator shall have a
door or other physical barrier to prevent inadvertent entry of personnel if the
sources are not in the shielded position. Product conveyor systems may serve as
barriers as long as they reliably and consistently function as a barrier. It shall
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 shall
cause the sources to return promptly to their shielded position. The personnel
entrance door or barrier shall have a lock that is operated by the same key used to
move the sources. The doors and barriers shall not prevent any individual in the
radiation room from leaving.

(b) In addition, each entrance to a radiation room at a panoramic irradiator
shall have an independent backup access control to detect personnel entry while the
sources are exposed. Detection of entry while the sources are exposed shall cause
the sources to return to their fully shielded position and shall also activate a
visible and audible alarm to make the individual entering the room aware of the
hazard. The alarm shall also alert at least one other individual who is onsite of
the entry. That individual shall be trained on how to respond to the alarm and
prepared to promptly render or summon assistance promptly.

(e) A radiation monitor shall be provided to detect the presence of high
radiation levels in the radiation room of a panoramic irradiator before personnel
entry. The monitor shall be integrated with personnel access door locks to prevent
room access when radiation levels are high. Attempted personnel entry while the
monitor measures high radiation levels, shall activate the alarm described in
paragraph (b) of this section. The monitor may be located in the entrance (normally
referred to as the maze) but not in the direct radiation beam.

(d) Before the sources move from their shielded position in a panoramic
irradiator, the source control shall automatically activate conspicuous visible and
audible alarms to alert people in the radiation room that the sources will be moved
from their shielded position. The alarms shall give individuals enough time to
leave the room before the sources leave the shielded position.

(e) Each radiation room at a panoramic irradiator shall have a clearly visible
and readily accessible control that would allow an individual in the room to make
the sources return to their fully shielded position.

(f) Each radiation room of a panoramic irradiator shall contain 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 after activation of the control.

(g) Each entrance to the radiation room of a panoramic irradiator and each
entrance to the area within the personnel access barrier of an underwater irradiator
shall have a sign bearing the radiation symbol and the words, "Caution (or danger)
radioactive material." Panoramic irradiators shall also have a sign stating "High
radiation area," but the sign may be removed, covered, or otherwise made inoperative
when the sources are fully shielded.

(h) If the radiation room of a panoramic irradiator has roof plugs or other
movable shielding, it shall 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.
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(i) Underwater irradiators shall have a personnel access barrier around the
pool which shall be locked to prevent access when the irradiator is not attended.
Only operators and facility management may have access to keys to the personnel
access barrier. There shall be an intrusion alarm to detect unauthorized entry when
the personnel access barrier is locked. Activation of the intrusion alarm shall
alert an individual (not necessarily onsite) who is prepared to respond or summon
assistance.

§ 232.25 sShielding.

(a) The radiation dose rate in areas that are normally occupied during
operation of a panoramic irradiator may not exceed 0.00002 Sv (2 mrem) per hour at
any location 30 cm or more from the wall of the room when the sources are exposed.
The dose rate shall be averaged over an area not to exceed 100 square centimeters
having no linear dimension greater than 20 cm. Areas where the radiation dose rate
exceeds 0.00002 Sv (2 mrem) per hour shall be locked, roped off, or posted.

(b) The radiation dose at 30 cm over the edge of the pool of a pool irradiator
may not exceed 0.0002 Sv (2 mrem) per hour when the sources are in the fully
shielded position.

(c) 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 0.00002 Sv (2 mrem)
per hour and at 5 centimeters from the shield shall not exceed 0.0002 Sv (20 mrem)
per hour.

§ 232.27 Fire protection.

(a) The radiation room at a panoramic irradiator shall have heat and smoke
detectors. The detectors shall activate an audible alarm. The alarm shall be
capable of alerting a person who is prepared to summon assistance promptly. The
sources shall automatically become fully shielded if a fire is detected.

(b) The radiation room at a panoramic irradiator shall 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 shall have a shut-off
valve to control flooding into unrestricted areas.

§ 232.29 Radiation monitors.

(a) Irradiators with automatic product conveyor systems shall 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 shall
sound and product conveyors shall stop automatically. The alarm shall be capable of
alerting an individual in the facility who is prepared to summon assistance.
Underwater irradiators in which the product moves within an enclosed stationary tube
are exempt from the requirements of this paragraph.

(b) Underwater irradiators that are not in a shielded radiation room shall
have a radiation monitor over the pool to detect abnormal radiation levels. The
monitor shall 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 shall be capable of alerting an individual who is prepared to
respond promptly.

§ 232.31 Control of source movement.

(a) The mechanism that moves the sources of a panoramic irradiator shall
require a key to actuate. Actuation of the mechanism shall cause an audible signal
to indicate that the sources are leaving the shielded position. Only one key may be
in use at any time, and only operators or facility management may possess it. The
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key shall be attached to a portable radiation survey meter by a chain or cable. The
lock for source control shall be designed so that the key may not be removed if the
sources are in an unshielded position. The door to the radiation room shall require
the same key.

(b) The console of a panoramic irradiator shall have a source position
indicator that indicates when the sources are in the fully shielded position, when
they are in transit, and when the sources are exposed.

{(¢c) The control console of a panoramic irradiator shall have a control that
promptly returns the sources to the shielded position.

(d) Each control for a panoramic irradiator shall be clearly marked as to its
function. '

§ 232.33 Irradiator pools.

{a) For licenses initially issued after July 1, 1993, irradiator pools shall
meet one of the following:

(1) Have a water-tight stainless steel liner or a liner metallurgically
compatible with other components in the pool.

(2) Be constructed so that there is a low likelihood of substantial leakage and
have a surface designed to facilitate decontamination. '

In either case, the licensee shall have a method to safely store the sources during
repairs of the pool.

(b) For licenses initially issued after July 1, 1993, irradiator pools shall
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 shall have siphon
breakers to prevent the siphoning of pool water.

{c) A means shall be provided to replenish water losses from the pool.

(d) A visible indicator shall be provided in a clearly visible location to
indicate if the pool water level is below the normal low water level or above the
normal high water level.

(e) Irradiator pools shall be equipped with a purification system designed to
be capable of maintaining the water during normal operation at a conductivity of
20 microsiemens per centimeter or less and with a clarity so that the sources can be
seen clearly.

(f) A physical barrier, such as a railing or cover, shall 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.

(g) 1If long-handled tools or poles are used in irradiator pools, the radiation
dose rate on the handling areas of the tools may not exceed 0.00002 Sv (2 mrem) per
hour.

§ 232.35 Source rack protection.

If the product to be irradiated moves on a product conveyor system, the source
rack and the mechanism that moves the rack shall be protected by a barrier or guides
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to prevent products and préduct carriers from hitting or touching the rack or
mechanism.

§ 232.37 Power failures.

{a) If electrical power at a panoramic irradiator is lost for longer than 10
seconds, the sources shall automatically return to the shielded position.

(b} The lock on the door of the radiation room of a panoramic irradiator may
not be deactivated by a power failure.

(c) During a power failure, the area of any irradiator where sources are
located may be entered only when using an operable and calibrated radiation survey
meter.

§ 232.39 Design requirements.

Irradiators whose construction begins after July 1, 1993, shall meet the design
requirements of this section.

(1) Shielding. For panoramic irradiators, the licensee shall design shielding
walls to meet generally accepted building code requirements for reinforced concrete
and design the walls, wall penetrations, and entranceways to meet the radiation
shielding requiremen5§ of § 232.25 (relating to shielding). 1If the irradiator will

use more than 2 x 10 Bg (5 MCi) of activity, the licensee shall evaluate the
effects of heating of the shielding walls by the irradiator sources.

(2) Foundations. For panoramic irradiators, the licensee shall design the
foundation, with consideration given to soil characteristics, to ensure it is
adequate to support the weight of the facility shield walls.

(3) Pool integrity. For pool irradiators, the licensee shall
design the pool to assure that it is leak resistant, that it is strong enough to
bear the weight of the pool water and shipping casks, that a dropped cask would not
fall on sealed sources, that all outlets or pipes meet the requirements of
§ 232.33(b) (relating to irradiator pools), and that metal components are
metallurgically compatible with other components in the pool.

(4) Water handling system. For pool irradiators, the licensee shall verify
that the design of the water purification system is adequate to meet the
requirements of § 232.33(e) (relating to irradiator pools). The system shall be
designed so that water leaking from the system does not drain to unrestricted areas
without being monitored.

(S} Radiatien monitors. For all irradiators, the licensee shall evaluate the
location and sensitivity of the monitor to detect sources carried by the product
conveyor system as required by § 232.29(a) (relating to radiation monitors). The
licensee shall verify that the product conveyor is designed to stop before a source
on the product conveyor would cause a radiation overexposure to any person. For
pool irradiators, if the licensee uses radiation monitors to detect contamination
under § 232.59(b) (relating to detection of leaking sources), the licensee shall
verify that the design of radiation monitoring systems to detect pool contamination
includes sensitive detectors located close to where contamination is likely to
concentrate.

(6) Source rack. For pool irradiators, the licensee shall verify that there
are no crevices on the source or between the source and source holder that would
promote corrosion on a critical area of the source. For panoramic irradiators, the
licensee shall 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
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_means of support) will not cause loss of integrity of sealed sources. For panoramic
irradiators, the licensee shall review the design-of the mechanism that moves the
sources to assure 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.

(1) Access control. For panoramic irradiators, the licensee shall verify from
the design and logic diagram that the access control system will meet the
requirements of § 232.23 (relating to access control).

(8) Fire protection. For panoramic irradiators, the licensee shall 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 and
radiation damage. The licensee shall verify that the design of the fire
extinguishing system provides the necessary discharge patterns, densities, and flow
characteristics for complete coverage of the radiation room and that the system is
protected from mechanical and radiation damage.

(9) Source return. For panoramic irradiators, the licensee shall verify that
the source rack will automatically return to the fully shielded position if offsite
power is lost for more than 10 seconds.

{10) Seismic. For panoramic irradiators to be built in seismic areas, the
licensee shall 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,
n"Building Code Requirements for Reinforced Concrete," Chapter 21, "Special
Provisions for Seismic Design," or local building codes, if current.

(11) Wiring. For panoramic irradiators, the licensee shall verify that
electrical wiring and electrical equipment in the radiation room are selected to
minimize failures due to prolonged exposure to radiaticn.

§ 232.41 Construction monitoring and acceptance testing.

The requirements of this section shall be met for irradiators whose
construction begins after July 1, 1993. The requirements shall be met prior to

loading sources.

{1) Shielding. For panoramic irradiators, the licensee shall monitor the
construction of the shielding to verify that its construction meets design
specifications and generally accepted building code requirements for reinforced

concrete.

(2) Foundations. For panoramic irradiators, the licensee shall monitor the
construction of the foundations to verify that their construction meets design

specifications.

(3) Pool integrity. For pool irradiators, the licensee shall verify that the
pool meets design specifications and shall test the integrity of the pool. The
licensee shall verify that outlets and pipes meet the requirements of § 232.33(b)
(relating to irradiator pools).

(4) Water handling system. For pool irradiators, the licensee shall verify
that the water purification system, the conductivity meter, and the water level

indicators operate properly.

(5) Radiation monitors. For all irradiators, the licensee shall verify the
proper operation of the monitor to detect sources carried on the product conveyor
system and the related alarms and interlocks required by § 232.29(a) {(relating to
radiation monitors). For pool irradiators, the licensee shall verify the proper
operation of the radiation monitors and the related alarm if used to meet
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§ 232.59(b) (relating to detection of leaking sources). For underwater irradiators,
the licensee shall verify the proper operation of the over-the-pool monitor, alarms,
and interlocks required by § 232.29(b) (relating to radiation monitors).

(6) Source rack. For panoramic irradiators, the licensee shall test the
movement of the source racks for proper operation prior to source loading; testing
shall include source rack lowering due to simulated loss of power. For all
irradiators with product conveyor systems, the licensee shall observe and test the
operation of the conveyor system to assure that the requirements in § 232.35
(relating to source rack protection) are met for protection of the source rack and
the mechanism that moves the rack; testing shall include tests of any limit switches
and interlocks used to protect the source rack and mechanism that moves the rack

from moving product carriers.

(7) Access control. For panoramic irradiators, the licensee shall test the
completed access control system to assure that it functions as designed and that all
alarms, controls, and interlocks work properly.

(8) Fire protection. For panoramic irradiators, the licensee shall 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. The licensee shall
test the operability of the fire extinguishing system.

(9) Source return. For panoramic irradiators, the licensee shall demonstrate
that the source racks can be returned to their fully shielded positions without
offsite power.

(10) Computer systems. For panoramic irradiators that use a computer system to
control the access control system, the licensee shall verify that the access control
system will operate properly if offsite power is lost and shall verify that the
computer has security features that prevent an irradiator operator from commanding
the computer to override the access control system when it is required to be
operable.

{11) Wiring. For panoramic irradiators, the licensee shall verify that the
electrical wiring and electrical equipment that were installed meet the design
specifications.

Subchapter D. Operation of Irradiators
§ 232.51 Training.

(é) Before an individual is permitted to operate an irradiator
without a supervisor present, the individual shall be instructed in the following:

(1) The fundamentals of radiation protection applied to irradiators (including
the differences between external radiation and radioactive contamination, units of
radiation dose, dose limits, why large radiation doses shall be avoided, how
shielding and access controls prevent large doses, how an irradiator is designed to
prevent contamination, the proper use of survey meters and personnel dosimeters,
other radiation safety features of an irradiator, and the basic function of the
irradiator).

(2) The requirements of this chapter and‘chapter 219 (relating to the
standards for radiation protection) that are relevant to the irradiator.

(3) The operation of the irradiator.
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(4) Those operating and emergency procedures listed in § 232.53 (relating to
operating and emergency procedures) that the individual is responsible for
performing. ’

(5) Case histories of accidents or problems involving irradiators.

(b) Before an individual is permitted to operate an irradiator
without a supervisor present, the individual shall pass a written test on the
instruction received consisting primarily of questions based on the licensee's
operating and emergency procedures that the individual is responsible for performing
and other operations necessary to safely operate the irradiator without supervision.

(c) Before an individual is permitted to operate an irradiator
without a supervisor present, the individual shall have received on-the-job training
or simulator training in the use of the irradiator as described in the license
application. The individual shall also demonstrate the ability to perform those
portions of the operating and emergency procedures that he or she is to perform.

(d) The licensee shall conduct safety reviews for irradiator operators at
least annually. The licensee shall give each operator a brief written test on the
information. Each safety review shall include, to the extent appropriate, each of
the following:

(1) Changes in operating and emergency procedures since the last review, if
any.

(2) Changes in regulations and license conditions since the last review, if
any. )

(3) Reports on recent accidents, mistakes, or problems that have occurred at
irradiators, if any.

(4) Relevant results of inspections of operator safety performance.
(5) Relevant results of the facility's inspection and maintenance checks. 5
(6) A drill to practice an emergency or abnormal event procedure.

(e) The licensee shall evaluate the safety performance of each irradiator
operator at least annually to ensure that regulations, license conditions, and
operating and emergency procedures are followed. The licensee shall discuss the
results of the evaluation with the operator and shall instruct the operator on how
to correct any mistakes or deficiencies observed.

(£) 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 operators and the radiation safety
officer, shall be instructed and tested in any precautions they should take to avoid
radiation exposure, any procedures or parts of procedures listed in § 232.53
(relating to operating and emergency procedures) that they are expected to perform
or comply with, and their proper response to alarms required in this chapter. Tests
may be oral.

(g) Individuals who shall be prepared to respond to alarms required by
§ 232.23(b), § 232.23(i), § 232.27(a), § 232.29(a), § 232.29(b), and § 232.59 (b)
shall be trained and tested on how to respond. Each individual shall be retested at
least once a year. Tests may be oral.

§ 232.53 Operating and emergency procedures.
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(a) The licensee shall have and follow written operating procedures for the
following:

(1) Operation of the jrradiator, including entering and leaving the radiation
room.

(2) Use of personnel dosimeters.
(3) Surveying the shielding of panoramic irradiators.

(4) Monitoring pool water for contamination while the water is in the pool and
before release of pool water to unrestricted areas.

(5) Leak testing of sources.

(6) Inspection and maintenance checks required by § 232.61 (relating to
inspection and maintenance) .

(7) Loading, unloading, and repositioning sources, if the operations will be
performed by the licensee.

(8) Inspection of movable shielding required by §232.23(h) (relating to access
control), if applicable.

(b) The licensee shall have and follow emergency or abnormal event procedures,
appropriate for the jrradiator type, for the following: :

(1) Sources stuck in the unshielded position.

(2) Personnel overexposures.

(3) A radiation alarm from the product exit portal monitor or pool monitor.

(4) Detection of leaking sources, pool contamination, or alarm caused by

contamination of pool water.
(5) A low or high water level indicator, an abnormal water loss, or leakage
from the source storage pool.

(6) A prolonged loss of electrical power.

(7) A fire alarm or explosion in the radiation room.

(8) An alarm indicating unauthorized entry into the radiation room, area

around pool, or another alarmed area.
(9) Natural phenomena, including an earthquake,'a tornado, flooding, or other
phenomena as appropriate for the geographical location of the facility.

(10) The jamming of automatic conveyor systems.

(c) The licensee may revise operating and emergency procedures without
Department approval only if all of the following conditions are met:

(1) The revisions do not reduce the safety of the facility.

(2) The revisions are consistent with the outline oxr summary of procedures

submitted with the license application.
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(3) The revisions have been reviewed and approved by the radiation safety
officer.

{4) The users or operators are instructed and tested on the revised procedures
before they are put into use.

§ 232.55 Personnel monitoring.

(a) Irradiator operators shall wear either a film badge or a thermoluminescent
(TLD) dosimeter while operating a panoramic irradiator or while in the area around
the pool of an underwater irradiator. The film badge or TLD processor shall be
accredited by the National Voluntary Laboratory Accreditation Program for high
energy photons in the normal and accident dose ranges. Each film badge or TLD shall
be assigned to and worn by only one individual. Film badges shall be processed at
least monthly, and TLDs shall be processed at least quarterly.

(b) Other individuals who enter the radiation room of a panoramic irradiator
shall wear a dosimeter, which may be a pocket dosimeter. For groups of visitors,
only two people who enter the radiation room are required to wear dosimeters. If
pocket dosimeters are used to meet the requirements of this paragraph, a check of
their response to radiation shall be done at least annually. Acceptable dosimeters

shall read within % 30 % of the true radiation dose.
§ 232.57 Radiation surveys.

(a) A radiation survey of the area outside the shielding of the radiation room
of a panoramic irradiator shall be conducted with the sources in the exposed
position before the facility starts to operate. A radiation survey of the area above
the pool of pool irradiators shall be conducted after the sources are loaded but
before the facility starts to operate. Additional radiation surveys of the
shielding shall be performed at intervals not to exceed 3 years and before resuming
operation after addition of new sources or any modification to the radiation room
shielding or structure that might increase dose rates.

(b) If the radiation levels specified in § 232.25 (relating to shielding) are
exceeded, the facility shall be modified to comply with the requirements in
§ 232.25.

(c) Portable radiation survey meters shall be calibrated at least annually to
an accuracy of % 20 percent for the gamma energy of the sources in use. The
calibration shall be done at two points on each scale or, for digital instruments,
at one point per decade over the range that will be used. Portable radiation survey
meters shall be of a type that does not saturate and read zero at high radiation
dose rates.

(d) Water from the irradiator pool, other potentially contaminated liquids,
and sediments from pool vacuuming shall be monitored for radiocactive contamination
before release to unrestricted areas. Radiocactive concentrations shall not exceed
those specified in Chapter 219, Appendix B Table 2, Column 2 or Table 3 of, "Annual
Limits on Intake (ALIs) and Derived Air Concentrations (DACs) of Radionuclides for
Occupational Exposure; Effluent Concentrations; Concentrations for Release to
Sewerage."

(e) Before releasing resins for unrestricted use, they shall be monitocred
before release in an area with a background level less than 0.0005 mSv (0.05 mrem)
per hour. The resins may be released only if the survey does not detect radiation
levels above background radiation levels. The survey meter used shall be capable of
detecting radiation levels of 0.0005 mSv (0.05 mrem) per hour.

§ 232.59 Detection of leaking sources.
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(a) Each dry-source-storage sealed source shall be tested for leakage at
intervals not to exceed 6 months using a leak test kit or method approved by the
Department or an Agreement State. In the absence of a certificate from a transferor
that a test has been made within the 6 months before the transfer, the sealed source
may not be used until tested. The test shall be capable of detecting the presence

of 200 Bg (0.005 p Ci) of radioactive material and shall be performed by a person
approved by the Department the NRC or an Agreement State to perform the test.

(b) For pool irradiators, sources may not be put into the pool unless the
licensee tests the sources for leaks or has a certificate from a transferor that
leak test has been done within the 6 months before the transfer. Water from the
pool shall be checked for contamination each day the irradiator operates. The check
may be done either by using a radiation monitor on a pool water circulating system
or by analysis of a sample of pool water. If a check for contamination is done by
analysis of a sample of pool water, the results of the analysis shall be available
within 24 hours. If the licensee uses a radiation monitor on a pool water
circulating system, the detection of above normal radiation levels shall activate an
alarm. The alarm set-point shall be set as low as practical, but high enough to
avoid false alarms. The licensee may reset the alarm set-point to a higher level if
necessary to operate the pool water purification system to clean up contamination in
the pool if specifically provided for in written emergency procedures.

(c) If a leaking source is detected, the licensee shall arrange to remove the
leaking source from service and have it decontaminated, repaired, or disposed of by
a Department, NRC or Agreement State licensee that is authorized to perform these
functions. The licensee shall promptly check its personnel, equipment, facilities,
and irradiated product for radioactive contamination. No product may be shipped
until the product has been checked and found free of contamination. If a product
has been shipped that may have been inadvertently contaminated, the licensee shall
arrange to locate and survey that product for contamination. If any personnel are
found to be contaminated, decontamination shall be performed promptly. If
contaminated equipment, facilities, or products are found, the licensee shall
arrange to have them decontaminated or disposed of by a Department, NRC or Agreement
State licensee that is authorized to perform these functions. If a pool is
contaminated, the licensee shall arrange to clean the pool until the contamination
levels do not exceed the appropriate concentration in Table 2, Column 2, Appendix B
to §S 20.1001 to 20.2401 of Chapter 20. (See 10 CFR 30.50 for reporting
requirements.)

§ 232.61 Inspection and maintenance.
(a) The licensee shall perform inspection and maintenance checks at the
frequency specified in the license or license application that

include, as a minimum, each of the following:

(1) Operability of each aspect of the access control system required by
§ 232.23 (relating to access control).

(2) Functioning of the source position indicator required by § 232.31(b)
(relating to control of source movement) .

(3) Operability of the radiation monitor for radioactive contamination in pool
water required by § 232.59(b) (relating to detection of leaking sources) using a
radiation check source, if applicable.

{4) Operability of the over-pool radiation monitor at underwater irradiators
as required by § 232.29(b) (relating to radiation monitors).

(5) Operability of the product exit monitor required by § 232.29(a) 
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(6) Operability of the emergency source return control required by § 232.31(c)
(relating to control of source movement) .

(7) Leak-tightness of systems through which pool water circulates (visual
inspection).

(8) Operability of the heat and smoke detectors and extinguisher system
required by § 232.27 (relating to fire protection) --but without turning
extinguishers on.

(9) Operability of the means of pool water replenishment required by
§ 232.33(c) (relating to irradiator pools).

(10) Operability of the indicators of high and low pool water levels required
by § 232.33(d).

(11) Operability of the jntrusion alarm required by § 232.23(I) (relating to
access control), if applicable.

(12) Functioning and wear of the system, mechanisms, and cables used to raise
and lower sources.

{13) Condition of the barrier to prevent products from hitting the sources or
source mechanism as required by § 232.35 (relating to source rack protection).

(14) Amount of water added to the pool to determine if the pool is leaking.
(15) Electrical wiring on required safety systems for radiation damage.

(16) Pool water conductivity measurements and analysis as required by §
232.63(b) (relating to pool water purity) .

(b) Malfunctions and defects found during inspection and maintenance checks
shall be repaired without undue delay.

§ 232.63 Pool water purity.

(a) Pool water purification system shall be run sufficiently to maintain the
conductivity of the pool water below 20 microsiemens per centimeter under normal
circumstances. If pool water conductivity rises above 20 microsiemens per
centimeter, the licensee shall take prompt actions to lower the pool water
conductivity and shall take corrective actions to prevent future recurrences.

(b) The licensee shall measure the pool water conductivity frequently enough,
but no less than weekly, to assure that the conductivity remains below 20
microsiemens per centimeter. Conductivity meters shall be calibrated at least

annually.
§ 232.65 Attendance during operation.

(a) Both an irradiator operator and at least one other individual, who is

trained on how to respond and prepared to promptly render
or summon assistance if the access control alarm sounds, shall be present onsite as

follows:

(1) Whenever the irradiator is operated using an automatic product conveyor
system; and

(2) Whenever the product is moved into or out of the radiation room when the
jrradiator is operated in a batch mode .
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(b) At a panoramic irradiator at which static irradiations (no movement of the
product) are occurring, a person who has received the training on how to respond to
alarms described in § 232.51(g) (relating to training) shall be onsite.

(c) At an underwater irradiator, an irradiator operator shall be present at
the facility whenever the product is moved into or out of the pool. Individuals who %
move the product into or out of the pool of an underwater irradiator need not be
qualified as irradiator operators; however, they shall have received the training
described in § 232.51(f) and (g). Static irradiations may be performed without a
person present at the facility.

§ 232.67 Entering and leaving the radiation room.

(a) Upon first entering the radiation room of a panoramic irradiator after an
irradiation, the irradiator operator shall use a survey meter to determine that the
source has returned to its fully shielded position. The operator shall check the
functioning of the survey meter with a radiation check source prior to entry.

(b) Before exiting from and locking the door to the radiation room of a
panoramic irradiator prior to a planned irradiation, the irradiator operator shall:

(1) Visually inspect the entire radiation room to verify that no one else is in i
it; and {

(2) 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.

(c) During a power failure, the area around the pool of an underwater
irradiator may not be entered without using an operable and calibrated radiation
survey meter unless the over-the-pool monitor required by § 232.29(b) (relating to
radiation monitors) is operating with backup power.

§ 232.69 1Irradiation of explosive or flammable materials.

(a) Irradiation of explosive material is prohibited unless the licensee has
received prior written authorization from the Department. Authorization will not be
granted unless the licensee can demonstrate that detonation of the explosive would
not rupture the sealed sources, injure personnel, damage safety systems, or cause
radiation overexposures of personnel.

(b) Irradiation of more than small quantities of flammable material (flash
point below 140°F) is prohibited in panoramic irradiators unless the licensee has
received prior written authorization from the Department. Authorization will not be
granted unless the licensee can demonstrate that a fire in the radiation room could
be controlled without damage to sealed sources or safety systems and without
radiation overexposures of personnel.

Subchapter E - Records
§ 232.81 Records and retention periods.

The licensee shall maintain the following records at the irradiator for the
periods specified.

{1) A copy of the license, license conditions, documents incorporated into a

license by reference, and amendments thereto until superseded by new documents or
until the Department terminates the license for documents not superseded.
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(2) Records of each‘individual's training, tests, and safety reviews provided
to meet the requirements of § 232.51(a), (b), (c), (d), (f), and (g) (relating to
training) until 3 years after the individual terminates work.

(3} Records of the annual evaluations of the safety performance of irradiator
operators required by § 232.51(e) for 3 years after the evaluation.

(4) A copy of the current operating and emergency procedures required by
§ 232.53 until superseded or the Department terminates the license. Records of the
radiation safety officer's review and approval of changes in procedures as required
by § 232.53(c) (3) retained for 3 years from the date of the change.

(3) Film badge and TLD results required by § 232.55 (relating to personnel
monitoring) until the Department terminates the license.

(6) Records of radiation surveys required by § 232.57 (relating to radiation
surveys) for 3 years from the date of the survey.

(7) Records of radiation survey meter calibrations required by § 232.57 and
pool water conductivity meter calibrations required by § 232.63(b) (relating to pool
water purity) until 3 years from the date of calibration.

(8) Records of the results of leak tests required by § 232.59(a) (relating to
detection of leaking sources) and the results of contamination checks required by §
232.59(b) for 3 years from the date of each test.

(9) Records of inspection and maintenance checks required by § 232.61
(relating to inspection and maintenance) for 3 years. :

(10) Records of major malfunctions, significant defects, operating difficulties
or irregularities, and major operating problems that involve required radiation
safety equipment for 3 years after repairs are completed.

(11) Records of the receipt, transfer and disposal, of all licensed sealed
sources as required by § 217.101 (relating to transfer of radioactive material).

(12) Records on the design checks required by § 232.39 (relating to design
requirements) and the construction control checks as required by § 232.41 (relating
to construction monitoring and acceptance testing until the license is terminated.
The records shall be signed and dated. The title or qualification of the person
signing shall be included.

(13) Records related to decommissioning of the irradiator as required by §
217.58(g) (relating to financial assurance arrangements for reclaiming sites.).

§ 232.83 Reports.

(a) In addition to the reporting requirements of this article, the licensee
shall report the following events if not reported under other requirements of this
article:

(1) Source stuck in an unshielded position.

(2) Any fire or explosion in a radiation room.

(3) Damage to the source racks. i

(4) Failure of the cable or drive mechanism used to move the source racks.

{5) Inoperability of the access control system.
232-18



.

(6) Detection of radiation source by the product exit monitor.

(7) Detection of radiocactive contamination attributable to licensed
radioactive material.

{8) Structural damage to the pool liner or walls.
(9) Abnormal water loss or leakage from the source storage pool.
(10) Pool water conductivity exceeding 100 microsiemens per centimeter.

(b) The report shall include a telephone report within 24 hours. To the
extent that the information is available at the time of notification, the
information provided in these reports shall include:

(1) The caller’s name and call back number.

(2) A description of the event including date and time.

(3) The exact location of the event.

(4) The isotopes, quantities, and chemical and physical form of the licensed
material involved.

{5) Any personnel radiation exposure data available.
{(c) A written follow-up report within 30 days of the initial report. Written

reports prepared under other regulations may be submitted to fulfill this
requirement if the reports contain all of the necessary information. The reports

shall include the following:

(1) A description of the event including the probable cause and the
manufacturer and model number-if applicable-of any equipment that failed or
malfunctioned.

(2) The exact location of the event.

(3) The isotopes, quantities, and chemical and physical form of the licensed
material involved.

(4) Date and time of the event.

(5) Corrective actions taken or planned and the results of any evaluations or
assessments.

(6) The extent of exposure of individuals to radiation or to radioactive
materials without identification of individuals by name.
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NOTICE OF PROPOSED RULEMAKING
Department of Environmental Resources
ENVIRONMENTAL QUALITY BOARD
25 PA. CODE CHAPTERS 215, 217, 219, 220, 224, 225, 226, 230, and 232
Radiological Health
The Environmental Quality Board (EQB) proposes to amend 25 Pa. Code Chapters

215, 217, 219, 220, 224, 225, 226, 230, and 232. The proposed regulations update
the standards for protection against radiation.

This proposal was adopted by the EQB at its regular meeting on December 16,
1997.

A. Effective Date

These amendments will be effective immediately upon publication in the
Pennsylvania Bulletin as final rulemaking.

B. Contact Persons

For further information, the contact persons are Stuart R. Levin, Chief,
Division of Radiation Control, Bureau of Radiation Protection, 13th Floor, Rachel
Carson State Office Building, P.O. Box 8469, Harrisburg, Pennsylvania 17105-8469,
(717)-787-3720; and Mary Lou Barton, Assistant Counsel, Bureau of Regulatory
Counsel, RCSOB, 9th Floor, 400 Market Street, P.O. Box 8464, Harrisburg,
Pennsylvania 17105-8464, (717) 787-7060.

C. Statutoxy Authority

These amendments are proposed under the authority of the following statutes:

Sections 301 and 302 of the Radiation Protection Act (35 P.S. Secs. 7110.301,
7110.302), which, respectively, direct the Department to develop and conduct
comprehensive programs for the registration, licensing, control, management,
regulation and inspection of radiation sources and radiation source users, and
delegates to the Environmental Quality Board the power to adopt the regulations
of the Department to implement the Act.

Section 1920-A of the Administrative Code of 1929 (71 P.S. Sec. 510-20),
which authorizes and directs the Environmental Quality Board to adopt regqulations
necessary for the proper performance of the work of the Department.

D. Background and Purpose

In 1995, the EQB updated its radiological health regulations to provide for
compatibility with other states and to serve as a basis for the Commonwealth to
assume authority from the United States Nuclear Regulatory Commission (NRC) for
radioactive material licensees in Pennsylvania as an Agreement State. These
updates were published in the Pennsylvania Bulletin on November 18, 1895, 25
Pa.B. 5088 and 5206. Technological advances in the use of radioactive material
and the need to establish and maintain radiation protection standards at least as
stringent as the NRC standards provide the basis for these revisions to the
existing radiological health regulations.




The proposed amendments are necessary for the Commonwealth to acquire
Agreement State status from the NRC. Under section 201 of the Radiation
Protection Act, the Governor of the Commonwealth is authorized to enter into
agreements with the NRC transferring regulatory authority to the Commonwealth for
radiation protection. 35 P.S. Sec. 7110.201. Presently, Pennsylvania is
responsible for the regulation of naturally occurring and accelerator-produced
radioactive material (NARM) and radiation producing equipment. Under The Atomic
Energy Act of 1954, 42 U.S.C. Sec. 2021, the NRC is authorized to enter intoc an
agreement with the Governor of Pennsylvania to discontinue NRC regulatory
authority with respect to most by-product materials, source materials and special
nuclear materials in amounts insufficient to form a critical mass.

The proposed amendments are based on the current NRC radiation protection
regulations at 10 CFR Parts 19 through 71.

As required by Section 301(c) (14) of the Radiation Protection Act (35 P.S.
Sec. 7110.301) the Department provided the Radiation Protection Advisory
Committee with an opportunity to review the proposed amendments and to advise the
Department prior to submittal to the EQB. The proposal was provided to the
Radiation Protection Advisory Committee for review on August 20, 1997. The
Committee provided oral and written comments at the meeting.

E. Summary of Regulatory Requirements

The proposed amendments revise current radiation protection regulations to
reflect compatibility with NRC radiation protection regulations. The revisions
are requisite to the Commonwealth's attainment of Agreement State status from the
NRC. A description of the proposed regulations is provided below:

Chapter 215, General Provisions

§ 215.2, Definitions. The definitions of “Ay, 7 “Ap,” “misadministration,”

“prescribed dosage,” “prescribed dose,” “radiological physicist” and “written i
directive” were deleted. The following definitions were updated to be compatible i
with the NRC: “member of the public,” “NRC,” “occupational dose” and “public |
dose.” A new definition for "reclaiming" was added.

§ 215.12, Inspections. The target inspection frequency for major medical
facilities was changed from every 2 years to every 3 years.

§ 215.32 Exempt qualifications. The new Chapter 232 was added to the list of
chapters.

Chapter 217, Licensing of Radiocactive Material

§ 217.1 (purpose and scope) and § 217.2 (address) were updated to include the new
Chapter 232 and the new Department mailing address.

§ 217.42(d) was amended by adding additional requirements for general licenses.
§ 217.58 (financial assurance arrangements for reclaiming sites) is a new section
which provides for site cleanup money for certain licensees and is compatible

with the NRC regulation.

§ 217.65 (specific licenses for the use of sealed sources in industrial
radiography) was updated to be compatible with the NRC regulations.

§ 217.84 (licensing the manufacture and distribution of measuring, gauging or
controlling devices) was amended to be compatible with the NRC regulations.




A new Appendix E (quantities for use with § 217.58), and a new Appendix F
(criteria relating to use of financial tests and self guarantees of providing
reasonable assurance of funds for decommissioning) were added to support the new
§ 217.58.

Chapter 219, Standards for Protection Against Radiation

§ 219.3 (definitions) was amended by adding a definition for, “constraint (dose
constraint) .”

§ 219.21(a) (radiation protection programs) was amended to clarify the scope of
the required radiation protection program.

§ 219.21(f) was added for compatibility with the NRC requirement for a constraint
on air emissions for radiocactive material.

§ 219.51(a) (1) (dose limits for individual members of the public) was amended to
be compatible with the NRC.

§ 219.51(a) (2) was deleted and § 219.51(a) (3) was renumbered as (2).

§ 219.51(a)(2) ... (2). The new 219.51({a) was updated for compatibility with the
NRC regulations.

§ 219.114 (further restrictions on the use of respiratory protection equipment)
was added for compatibility with NRC.

§ 219.223(2) (vi) was added to the list of reports in § 219.223 (reports of
exposures, radiation levels, and concentrations of radioactive material exceeding
the limits). The phrasg "ALARA constraints” was added to 219.223(b) (1) (iv).

Chapter 220, Notices, Instructions and Reports to Workers; Inspections

§§ 220.2 and 220.3 were updated for compatibility with the NRC.

§ 220.8 was updated to reflect the Department's name change from Environmental
Resources to Environmental Protection.

Chapter 224, Medical Use of Radioactive Material

§ 224.2 (definitions) was amended by adding definitions for “authorized nuclear
pharmacist,” “diagnostic clinical procedures manual,” “prescribed dosage,”
“prescribed dose,” “recordable event” and “written directive.” The definition of
“"medical use” was amended to add "human research subjects under the supervision
of an authorized user." The definition of “misadministration” was updated.

§§ 224.6(2) (license amendments) and 224.7 (notifications) were amended by adding
the phrase, "or authorized nuclear pharmacist" A new subsection (b) was added to
§ 224.6 to be compatible with 10 CFR 35.15 (relating to exemptions regarding Type
A specific licenses of broad scope).

§ 224.9 (specific exemptions) was amended by changing the name of the advisory
committee from Advisory Committee on Medical Uses of Radioactive Material to
Radiation Protection Advisory Committee.

§ 224.10 (provisions for research involving human subjects) and § 224.11 (FDA,
other federal, state requirements) were added for compatibility with the NRC
regulations.

§ 224.53(2) (ii) (radiation safety committee) was amended by adding the phrase
"an authorized nuclear pharmacist."
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§$ 224.55 (a) (supervision) was amended by adding two sections regarding the
authorized use of radioactive material by auxiliary personal. ‘

§ 224.60 (suppliers) was reworded to be compatible with the NRC regulations.

§ 224.61 (quality management program) was added for compatibility with the NRC
regulations.

§ 224.101(b) (3) (possession, use, calibration and check of dose calibrators) was
added for compatibility with the NRC regulations.

§ 224.103(1), (2), and (3) (iii) (measurement of pharmaceutical dosages) was
amended for compatibility with the NRC regulations.

§ 224.104(1) (authorization for calibration and reference sources) was amended to
include 25 millicuries each of accelerator produced material.

§ 224.108 (e) (surveys for contamination and ambient radiation exposure rate) was
amended for compatibility with the NRC regulations.

§ 224.109 (release of patients containing radiopharmaceuticals or permanent
implants) was rewritten to be compatible with the NRC regulations.

§ 224.112 (decay-in-storage) was amended to allow sealed sources of accelerator
produced radioactive material with a physical half-life of up to 300 days to be
held for decay-in-storage.

§ 224.113 (possession, use, calibration, and check of instruments to measure
dosages of alpha- or beta-emitting radionuclides) was added for compatibility
with NRC regulations.

§§ 224.151, 224.201, and 224.251 which involve the use of radiopharmaceuticals
for diagnosis and therapy were amended for compatibility with NRC regulations.
The radiopharmaceutical may be obtained from a licensed manufacturer, licensed
preparer or from an authorized nuclear pharmacist. References to NDA's (“New
Drug Application”) and IND's (“Notice of Claimed Investigational Exemption for a
New Drug”) were deleted.

S$ 224.152 and 224.204 regarding the possession of survey instruments was updated
for compatibility with NRC requlations.

§ 224.252, 224.253, 224.305, 224.306, 224.352, 24.406 and 224.408 were updated
for compatibility with the NRC regulations.

Subchapter J (training and experience requirements) was amended in two main
areas. First, additional certifying bodies were added. They are: the American
Board of Medical Physics, the Royal College of Physicians and Surgeons of Canada,
American Osteopathic Board of Radiology, and the American Osteopathic Board of
Nuclear Medicine. Also, § 224.454(2) (ii) (F) was added for compatibility with the
NRC regulations and § 224.465 (recentness of training) was amended for
compatibility with NRC regulations.

Second, two new sections, § 224.466 (training for an authorized nuclear
pharmacist) and § 224.467 (training for experienced nuclear pharmacists) were
added for compatibility with the NRC regulations.

Subchapter K (enforcement) was deleted because it is obsolete.

Chapter 225, Radiation Safety Requirements for Industrial Radiographic Operations

Chapter 225 was renamed "Radiation Safety Requirements for Industrial Uses and
Radiographic Operations"”.




§ 225.1 (purpose and scope) was amended to include industrial radiographic
operations as well as traditional industrial radiography.

§ 225.2 (definitions) was amended by updating and adding some definitions.
Updated definitions are: cabinet x-ray system, radiographer, radiographer's
assistant, and temporary job site. New definitions are: annual refresher safety
training, associated equipment, certifying entity, collimator, control cable,
control drive mechanism, crank-out device, exposure head, guide tube (projection
sheath), individual's certification, lock-out survey, personal supervision,
radiographic operations, S-tube, source assembly, storage facility, and transport
container.

A new § 225.10 (application for a specific license or registration) was added
which requires a person using x-ray machines for industrial radiography to get
Department approval before commencing operations.

The heading, "Sealed Source Requirements," was deleted and §§ 225.11 and 12 were
brought under the heading, "General Provisions." § 225.11 (storage position
radiation level limits) was rewritten as “reciprocity” requirements. § 225.12
(radiation source locks) was rewritten as a prohibition against using radiation
sources requlated by Chapter 225 for human use.

§§ 225.13-18, 225.21-23, 225.31-33, 225.41-44 were deleted because they were
obsolete.

The heading, "Precautionary Procedures,"” was replaced by "General Administrative
Requirements." § 225.51 was renamed as "Duties of Personnel."” This new section
describes the duties of the radiation safety officer, radiographer,
radiographer's assistant, and radiography trainee.

New §§ 225.71 and 72 describe the training and testing requirements for
radiographers and radiographer assistants. A new § 225.73 describes the required
audits and safety reviews of radiographers and radiographer assistants. A new §
225.74 describes the reporting requirements including those for incidents
involving radiographic equipment.

A new heading, "General Technical Requirements," includes requirements for
certification of personnel, requirements for an independent certifying
organization, requirements for certification programs, requirements for written
examinations, permanent radiographic installation, operating requirements,
records required at temporary job sites, and operating and emergency procedures.
These requirements are in §§ 225.101-108 respectively.

A new heading, "Radiation Survey Instrument and Personnel Monitoring," includes
requirements for radiation survey meters, radiation survey meter calibration,
personnel monitoring control, and personal alarm rate meters. These requirements
are in §§ 225.151-154.

A new heading, "Radiation Producing Machine Requirements," includes requirements
for cabinet x-ray systems, shielded room x-ray machine radiography, field site
radiography, surveys and survey records, utilization logs, bomb detection and
baggage x-ray systems, and x-ray calibration systems. These requirements are in
§§ 225.201-207.

The existing heading, "Sealed Source Requirements," containing §§ 225.11-18 is
replaced with a new group of §§ 225.251-261 which are compatible with the NRC
radiography regulations. These sections include requirements for performance of
radiography equipment, limits on levels of radiation for radiographic exposure
devices, locking and relocation of exposure devices, storage precautions, leak
testing of and replacement of sealed sources, physical inventories, inspection
and maintenance of exposure devices, utilization logs, radiation surveys and
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records, supervision of radiographer's assistants, and radiographic operations,
security and posting.

Chapter 226, Radiation Safety Requirements for Wireline Service Operations and
Subsurface Tracer Studies

Chapter 226 was renamed "Radiation Safety Requirements for Well Logging."

§ 226.1 (purpose and scope) was generally updated and revised to include persons
using uranium sinker bars.

§ 226.2 (definitions) was amended by revising, adding, and deleting some
definitions. Definitions that were revised are: logging supervisor, personal
supervision, radioactive marker, and well logging. New definitions are: fresh
water aquifer, logging assistant, logging tool, safety review, subsurface casing
for protecting fresh water aquifers, temporary jobsite, uranium sinker bar, and
well. Deleted definitions are: mineral logging and wireline service operation.

Other minor revisions were made to §§ 226.3, 11-17, 19, 21-23, 31, 33-34, 41-43,
51 for compatibility with NRC regulations.

A new § 226.20, "radioactive markers and uranium sinker bars," is added for
compatibility with the NRC regulations.

Appendix B, "Example of Plaque for Identifying Wells Containing Radioactive
Material Abandoned Downhole," was deleted.

Chapter 230, Packaging of and Transportation of Radioactive Material

§ 230.2 (definitions) was amended by revising, adding, and deleting some
definitions. Definitions that were revised are: A;, exclusive use, fissile
material, low specific activity material and transport index. New definitions
are: containment system, conveyance, low toxicity alpha emitters, maximum normal
operating pressure, natural thorium, surface contaminated object (Sco), and
uranium (natural, depleted, enriched). Deleted definitions are: closed transport
vehicle and fissile material package.

§ 230.12 and Appendix A were updated for compatibility with NRC regulations.
§§ 230.25 and 230.26 were deleted. § 230.41 (fissile material: assumptions as to
unknown properties) was deleted and replaced as the section for "applicability of

operating controls and procedures” for compatibility with NRC regulations.

A new § 230.48 (opening instructions) was added for compatibility with NRC
regulations.

Tables I-IV were deleted and replaced with new Tables A-1 and A-2 for
compatibility with NRC regqulations.

Chapter 232, Licenses and Radiation Safety Requirements for Irradiators

Chapter 232 is a new chapter which is compatible with 10 CFR Part 36, "Licenses
and Radiation Safety Requirements for Irradiators."

Subchapter A (general provisions) contains the sections for "purpose and scope"
and "definitions."

Subchapter B (specific licensing requirements) contains requirements for
addressing application for a specific license, specific licenses for irradiators,
start of construction, applications for exemptions, and request for written
statements.




Subchapter C (design and performance requirements for irradiators) contains
requirements for addressing performance criteria for sealed sources, access
control, shielding, fire protection, radiation monitors, control of source
movement, irradiator pools, source rack protection, power failures, design
requirements, and construction monitoring and acceptance testing.

Subchapter D (operation of irradiators) contains requirements for addressing
training, operating and emergency procedures, personnel monitoring, radiation
surveys, detection of leaking sources, inspection and maintenance, pool water
purity, attendance during operation, entering and leaving the radiation room, and
irradiation of explosive or flammable materials.

Subchapter E (records) contains requirements for addressing records and retention
periods, and reports.

F. Benefits Costs and Compliance

Executive Order 1996-1 requires a cost/benefit analysis of the proposed
regulation. ’

Benefits
As set forth in this proposal, users of radioactive material will be
required to comply with radiation protection standards that will not only protect
employees but will also protect the general public.
Compliance Costs
There are no compliance costs because the licensees are currently complying
with these regulations by virtue of their NRC licenses.

Compliance Assistance Plan

Compliance assistance is available to all existing holders of a license
through the use of NRC guidance which they use now.

Paperwork Requirements

The proposed amendments will not change paperwork requirements because the
licensees are already complying with the identical NRC requirements.

G. Sunset Review

This regulation will be reviewed in accordance with the sunset review
schedule published by the Department to determine whether the regulation
effectively fulfills the goals for which it was intended.

H. Regulatory Review Act

Under Section 5(a) of the Regulatory Review Act (71 P.S. § 745.5(a)), the
Department submitted a copy of the proposed regulation on Jan. 20, 1998 ..
to the Independent Regulatory Review Commission (IRRC) and the Chairpersons of

the Senate and House Environmental Resources and Energy Committees. 1In addition

to submitting the proposed amendments, the Department has provided the IRRC and
the Committees with a copy of a detailed Regulatory Analysis Form prepared by the
Department. A copy of this material is available to the public upon request.




If IRRC has any objections to any portion of the proposed amendments, it
will notify the Department within 30 days of the close of the public comment
period. The notification shall specify the regulatory review criteria which have
not been met by that portion. The Regulatory Review Act specifies detailed
procedures for review by the Department, the Governor, and the General Assembly
before final publication of the regulation

I. Public Comments

Written Comments - Interested persons are invited to submit comments,
suggestions or objections regarding the proposed regulation to the Environmental
Quality Board, P.O. Box 8477 Harrisburg, PA. 17105-8477 (express mail: Rachel
Carson State Office Building, 15th floor, 400 Market Street, Harrisburg, PA
17101-2301) . Comments submitted by facsimile will not be accepted. Comments,
suggestions or objections must be received by the Board by 4/8/98 (within 60
days of publication in the Pennsylvania Bulletin). Interested persons may also
submit a summary of their comments to the Board. The summary may not exceed one
page in length and must be received by 4/8/98 (within 60 days following
publication in the Pennsylvania Bulletin). The one-page summary will be provided
to each member of the Board in the agenda packet distributed prior to the meeting
at which the final regulation will be considered.

Electronic Comments - Comments may be submitted electronically to the
Board at RegComments@Al.dep.state.pa.us and must also be received by the Board by
April 8 , 19 98 A subject heading of the proposal and a return name and address
must be included in each transmission. If an acknowledgment of electronic
comments is not received by the sender within two working days, the comments
should be retransmitted to ensure receipt.

James M. Seif,
Chairperson




Pennsylvania Department of Environmental Protection

Rachel Carson State Office Building
P.O. Box 2063
Harrisburg, PA 17105-2063
January 20, 1998

The Secretary

Mr. Robert E. Nyce

Executive Director

Independent Regulatory Review Commission
14th Floor, Harristown i

Harrisburg, PA 17101

RE: Proposed Rulemaking: Radiological Health (Chapters 215, 217, 219, 220, 224,
225, 226, 230 and 232) (#7-335)

Dear Bob:

Enclosed is a copy of a proposed regulation for review by the Independent Regulatory
Review Commission pursuant to the Regulatory Review Act. Section 5(b)(3) of the Act
provides that the Commission shall have 30 calendar days from the closing date of the public
comment period to notify the Department of any objections.

The Department of Environmental Protection will provide the Commission with any
assistance it may require to facilitate the review of this proposed regulation. If you have any

questions regarding this proposal, please contact Sharon Freeman, Regulatory Coordinator, at
783-1303.

Sincerely,
-

mes M. Seif
Secretary
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