TITLE 25 HEALTH SERVICES

PART 1 DEPARTMENT OF STATE HEALTH SERVICES
CHAPTER 289 RADIATION CONTROL

SUBCHAPTER D GENERAL

SUBCHAPTER F LICENSE REGULATIONS

PROPOSAL PREAMBLE

The Executive Commissioner of the Texas Health and Human Services Commission
(HHSC), on behalf of the Department of State Health Services (DSHS), proposes
amendments to §289.201, concerning General Provisions for Radioactive Material;
§289.202, concerning Standards for Protection Against Radiation from Radioactive
Material; §289.253, concerning Radiation Safety Requirements for Well Logging
Service Operations and Tracer Studies; §289.255, concerning Radiation Safety
Requirements and Licensing and Registration Procedures for Industrial
Radiography; §289.256, concerning Medical and Veterinary Use of Radioactive
Material; §289.257, concerning Packaging and Transportation of Radioactive
Material; and §289.258, concerning the Licensing and Radiation Safety
Requirements for Irradiators.

BACKGROUND AND PURPOSE

The proposed amendments are necessary for Texas (an Agreement State) to
comply with United States Nuclear Regulatory Commission (NRC) requirements, as
identified in the Review Summary Sheets for Regulation Amendments (RATS
Identification). The amendments update NRC information and result from the NRC's
adoption of rules related to the use of digital output personnel dosimeters as an
acceptable individual monitoring device.

Additional updates to NRC rules involve miscellaneous corrections, including
references to the Council on Postdoctoral Training of the American Osteopathic
Association and the Accreditation Council for Pharmacy Education, Exempt Material
Activity Concentrations, and Exempt Consignment Activity Limits for Radionuclides.
Updates also include the requirement to report transactions involving nationally
tracked sources, the reference to the list of addresses of the governors' designees
receiving advance notification of transportation of nuclear waste, and references to
master material licensees and removal of permits issued under an NRC master
material broad scope license.

The proposed amendments establish new definitions; qualify training requirements;
and update license application processes, concerning use of field stations, material
storage, and approved methods for waste disposal. Amendments update Radiation
Safety Committee (RSC) requirements and transportation exemptions for medical
and veterinary licensees, identify conditions under which medical licensees may
revise their radiation protection programs without the department's approval, and
update contamination control criteria and methods. Amendments clarify record
retention requirements related to the receipt, transfer, and disposal of radioactive



material and devices and ensure compatibility with NRC requirements not
specifically mentioned in the RATS Identification.

The proposed amendments update, correct, improve, and clarify the rule language
and incorporate plain language where appropriate.

SECTION-BY-SECTION SUMMARY

Proposed amendment to §289.201(b)(7) deletes the definition of "agency."
Proposed new §289.201(b)(33) adds the definition "department." Subsequent
paragraphs in the definition subsection are renumbered.

Proposed amendments to §289.201(b)(21) and (22) and §289.201(b)(63) update
the definitions to specify "permission to engage in regulated activities" as described
in the certificate of registration or license.

Proposed amendment to renumbered §289.201(b)(27) updates the definition of
"consortium" to meet HHSC plain language guidelines.

Proposed amendment to §289.201(b)(46) updates the definition of "exposure" to
remove the obsolete term "negatrons" and conforms with the International
Commission on Radiation Units and Measurements definition.

Proposed amendment to §289.201(b)(57) modifies the definition of "individual
monitoring device" to ensure compatibility with NRC language and account for the
accepted use of digital output personnel dosimeters by the NRC. The references to
"pocket dosimeter" and "personal air sampling devices" are removed to mitigate
confusion regarding acceptable personnel monitoring devices for well logging and
irradiator operations.

Proposed amendment to §289.201(b)(66) deletes the definition of "licensing state,"
which is an obsolete term. Subsequent paragraphs in the definition subsection are
renumbered.

Proposed amendments to renumbered §289.201(b)(84) and §289.201(b)(143)
update the definitions of "physician" and "veterinarian" by specifying the Texas
Occupations Code chapters extending the authority to practice medicine and
veterinary medicine, respectively.

Proposed new §289.201(b)(85) adds the definition of "pocket dosimeter" based on
the proposed update to the definition of "individual monitoring device." Adding a
discrete definition will mitigate confusion regarding acceptable personnel monitoring
devices to be used during well logging and irradiator operations.

Proposed amendment to §289.201(b)(114) changes the definition of "sealed
source" to maintain compatibility with NRC language.



Proposed new §289.201(b)(129) adds a definition for "temporary job site" as it is
also defined in §289.253 and §289.255. Subsequent paragraphs in the definition
subsection are renumbered.

Proposed amendment to renumbered §289.201(b)(137), Type A quantity, removes
the repeated "A," value and replaces it with the "A;" value as necessary to

maintain NRC compatibility.

Proposed amendment to §289.201(d)(1)(B), Records, clarifies the record retention
requirement for the receipt, transfer, and disposal of radioactive material. The
update differentiates receipt and transfer from disposal record requirements and
maintains compatibility with NRC language.

Proposed amendment to §289.201(d)(5) modifies data retention requirements to
account for all media types used to store records.

Proposed amendment to §289.201(g)(1)(A), Tests for leakage or contamination of
sealed sources, corrects exception reference from §289.253(i) to §289.253(j) of
this chapter.

Proposed amendment to §289.201(m), Open records, removes subsection (m) in its
entirety because Texas Government Code and DSHS policy prescribe open records
request procedures. Removing subsection (m) also removes Figure: 25 TAC
289.201(m)(2)(A)(ii). Subsequent subsections are renumbered accordingly, Figure
25 TAC §289.201(n)(1) is renumbered as Figure 25 TAC §289.201(m)(1), and
Figure 25 TAC §289.201(n)(2) is renumbered as Figure 25 TAC §289.201(m)(2).

Proposed amendment to §289.202(p)(4) ensures compatibility with NRC language
and accounts for the NRC's accepted use of digital output personnel dosimeters.
Individual monitoring devices requiring processing are qualified, and the
requirement they be processed and evaluated by an accredited laboratory is
retained.

Proposed amendment to §289.202(r)(1)(F) ensures compatibility with NRC
language and accounts for the accepted use of digital output personnel dosimeters
by the NRC. The change specifies wear periods for individual monitoring devices
requiring processing.

Proposed new §289.202(r)(1)(G) accounts for digital output personnel dosimeters
not requiring processing and establishes the evaluation periodicity.

Proposed amendment to §289.202(r)(2) adds the term "as applicable" to account
for devices not requiring processing.

Proposed new §289.202(ff)(1)(F) accounts for NRC regulation allowing for
alternative radioactive material waste disposal procedures when reviewed and



approved by DSHS. Subsequent clauses outline documentation and conditions
required to be submitted for DSHS's review.

Proposed amendment to §289.202(fff)(1)(A) and (B) ensures compatibility with
NRC language by removing unnecessary references to "iodine-125" and "in vitro
clinical or in vitro laboratory testing."

Proposed amendment to §289.202(ggg)(2)(B)(vi) removes Figure: 25
TAC§289.202(ggg)(2)(B)(vi) and replaces the figure with new rule text describing
the use of stochastic and non-stochastic annual limits on intake (ALIs). The
subsequent clauses of the subparagraph are renumbered and Figure:25 TAC
§289.202(ggg)(2)(B)(viii) is renumbered as Figure:25 TAC

§289.202(ggg)(2)(B)(vii).

Proposed amendment to §289.202(ggg)(5), in Figure: 25 TAC §289.202(ggg)(5),
changes "(11)(4)" to "(I1)(5)" in the left-hand column of the table and changes
"Entries at no > 1 year intervals" to "Entries at not > 1 year intervals" in the right-
hand column of the table.

Proposed amendment to §289.202(ggg)(6) adds that the sample area for

acceptable surface contamination levels is "(per 100 cmz)." The proposed
amendment removes current Figure 25 TAC §289.202(ggg)(6) and replaces it with
a new Figure 25 TAC §289.202(ggg)(6) that is based on Regulatory Guide 8.23 and
is formatted similarly to Table R-3 of Consolidated Guidance About Material
Licenses: Program-Specific Guidance About Medical Use Licenses, Final Report
(NUREG 1556, Volume 9, Revision 3). Acceptable surface contamination levels are
updated to coincide with NRC guidelines.

Proposed amendment deletes §289.202(hhh)(1)(H) and subsequent clauses are
removed due to NRC compatibility requirements.

Proposed amendment to §289.253(g)(4), Storage precautions, removes language
not included in the NRC rule and adds language consistent with NRC guidelines to
ensure material may only be stored in locations "specifically authorized by the
department.”

Proposed amendment to §289.253(i)(1) and (3) ensure language is consistent with
NRC rule by moving the language "capable of detecting beta and gamma radiation"
from paragraph (3) and moving it to paragraph (1).

Proposed amendment to §289.253(0)(4) removes the reference to "licensing state,"
which is an obsolete term.

Proposed amendments to §289.253(p)(1)(A), Training requirements, and
§289.255(e)(1)(A), Requirements for qualifications of radiographic personnel,
remove the inference that the department accredits training courses by deleting the



language requiring courses to be "accepted by the agency, another agreement
state, or the NRC."

Proposed amendments to §289.253(r)(1) and §289.255(p)(2)(I) ensure
compatibility with updated NRC regulations removing the requirement for an
accredited laboratory to process individual monitoring devices. Individual
monitoring devices are qualified as those "requiring replacement” and those
"requiring processing" to account for NRC acceptance of digital output personnel
dosimeters not requiring processing. A requirement for all individual monitoring
devices to "be evaluated at least quarterly or promptly after replacement,
whichever is more frequent," is retained to account for devices not requiring
processing.

Proposed amendment to §289.253(r)(2) changes "exposure to concentrations" to
"intake" to clarify the requirement for circumstances requiring internal monitoring
or bioassay.

Proposed amendment to §289.253(z)(3), Energy compensation source, replaces
erroneous reference to subsection (cc)(4) with (ee)(4)(A), which ensures
compatibility with the NRC equivalent requirement for operations not using a
surface casing.

Proposed amendment to §289.253(dd)(4)(B), Notification of incidents and lost
sources, updates well monitoring requirements to clarify the acceptable methods,
and uses a "what/when/why/how" structure. This update meets compatibility
requirements with the NRC.

Proposed amendment to Figure: 25 TAC §289.253(ee)(5) distinguishes the receipt
and transfer records from the disposal records retention requirements and adds the
reference to §289.201(d).

Proposed amendment to §289.255(c)(1) removes the definition of "additional
authorized use/storage site" and places the definition of "field station" in
§289.255(¢)(16). Adopting "field station" directly from NRC rules with an additional
reference to "radiation machines" ensures compatibility with NRC rules. Subsequent
paragraphs are renumbered.

Proposed amendment to §289.255(c)(17) removes the definition of "fluoroscopic
imaging assembly," as it does not exist in these rules.

Proposed amendment to §289.255(c)(18) removes the definition of "GED" due to
proposed deletion of the General Education Development (GED) from the Radiation
Safety Office training requirements of §289.255(e)(4)(B). Subsequent paragraphs
are renumbered.

Proposed amendment to §289.255(c)(27) removes the definition of "permanent
storage site," as it is no longer used in the rule based on the proposed deletion of



the definition of "storage facility" in §289.255(¢)(48). Subsequent paragraphs are
renumbered.

Proposed amendment to renumbered §289.255(c)(30) updates the compatibility
with NRC language by clarifying that an individual "who provides visual surveillance
of industrial radiographic operations while in attendance during transport or at the
site where the sealed source or sources are being used" is defined as a
radiographer.

Proposed amendment to renumbered §289.255(c)(43) for the definition of "storage
area" replaces "used for radiographic operations" with "in use" to ensure
compatibility with NRC language.

Proposed amendment to §289.255(c)(48) removes the unnecessary definition of
"storage facility," which is not defined in NRC rules. Subsequent paragraphs are
renumbered.

Proposed amendment to renumbered §289.255(c)(45) modifies the definition of
"temporary job site" to ensure compatibility with the NRC definition.

Proposed amendment to §289.255(d)(4), Exemptions, updates several applicable
references. Reference to subsection (k) is added to account for the exemption of
radiation machines utilized for industrial radiography at permanent radiographic
installations. Inventories of those machines must be conducted under
§289.226(m)(9) as now specified in proposed amendment to §289.255(k).

Proposed amendment to §289.255(e)(2)(A)(ii), Requirements for qualifications of
radiographic personnel, removes reference to "radiographer trainers authorized on
a license or certificate of registration" as trainers are not listed on a license or
certificate of registration. A reference to subsection "(e)(3) of this section" is added
to clarify training requirements.

Proposed amendment to §289.255(e)(3)(A)(i)(II), Radiographer trainer, clarifies
the training requirement by specifying "2000 hours of documented direct
experience" instead of "one year" to qualify the necessary training for trainers.

Proposed amendment to §289.255(e)(4)(A) and (B), RSO for industrial
radiography, revises training requirements to conform with 10 Code of Federal
Regulations (CFR) §34.42 format and language. Changes and additions ensure
compatibility with NRC rule. Language describing RSO designation on DSHS-issued
licenses and certificates of registration has been moved to paragraph (4) of this
subsection.

Proposed amendments to §289.255(i) and §289.255(i)(1), "industrial radiography
sealed" and "radiography exposure" have been added to the subsection title and
paragraph to clarify the applicability of the rule to industrial sources and devices
using depleted uranium (DU) as shielding.



Proposed amendment to §289.255(k), changes the heading to "Inventory" to
account for addition of exemption for radiation machines used in industrial
radiography. Proposed amendment to §289.255(k)(1) adds language specifying the
exemption of machines and prescribes inventory and record retention requirements
of §289.226(m)(9).

Proposed amendment to §289.255(0), changes the heading to "Notifications" as the
proposed additions of notifications to §289.255(0)(4) and (5) are not limited to
incidents.

Proposed new §289.255(0)(4) and (5) adds requirements to notify DSHS when
using or storing radioactive material at a location not listed on a license beyond 180
days in a calendar year or when using or storing radiation machines at a location
not listed on a certificate of registration beyond 90 days in a calendar year.
Proposed amendment to §289.255(t) - (u) deletes the notification language and
moves it to subsection (o).

Proposed amendments to §289.255(p)(2)(A)(i) and §289.255(s)(1)(B), regarding
the use of individual monitoring devices, updates the incorrect reference to
§289.202(p)(3) and (4) and changes it to §289.202(p)(4) and (5).

Proposed amendment to §289.255(p)(2)(E)(i), Individual monitoring, adds "use or"
storage "site" and removes the term "location" to clarify and maintain consistency
with subsequent rules in the section.

Proposed amendment to §289.255(p)(2)(G), Individual monitoring, adjusts
processing and evaluation requirements for an off-scale reading during industrial
radiography operations. Devices are distinguished as those requiring processing and
those not requiring processing to account for NRC acceptance of digital output
personnel dosimeters.

Proposed amendment to §289.255(p)(6)(B), Individual monitoring, removes
"received from the device processor" to comply with NRC acceptance of digital
output personnel dosimeters.

Proposed amendment to §289.255(t)(1)(B)(iv), Registration requirements for
industrial radiographic operations, adds a reference to "all field stations" being
listed on the application for a certificate of registration. This precludes the need for
the remaining language in clause (iv) and subclauses (I) - (III) of this clause.
Language from subclause (IV) is moved to subsection (0).

Proposed amendment to §289.255(u)(1)(B)(iv), Licensing requirements for
industrial radiographic operations, adds a reference to "all field stations" being
listed on the application for a certificate of registration. This precludes the need for
the remaining language in clause (iv) and subclauses (I) — (III) of this clause.
Language from subclause (IV) is moved to subsection (0).



Proposed amendments to §289.255(u)(1)(B)(viii)(II) and §289.255(u)(9)(G)
replace the terms "storage facilities" and "storage location" with "storage areas"
and "storage area," respectively. The definition of "storage facility" is removed from
subsection (c). "Storage area" is defined in the rule.

Proposed amendment to §289.255(u)(4)(B), Permanent storage precautions for the
use of sealed sources, removes language not included in the equivalent NRC rule
and adds the language "specifically authorized by the department,” consistent with
NRC guidelines, to ensure material is only stored at locations specifically authorized
by the department.

Proposed amendment to §289.255(u)(5)(D)(iv), Performance requirements for
industrial radiography equipment, adds the term "lock box," included in the
equivalent NRC rule. To clarify language found in 10 CFR §34.20, the clause is
restructured, and language is added to specify safety plugs or covers "be installed
during storage and transportation to" protect the source assembly.

Proposed amendment to §289.255(u)(7)(D), Labeling and storage, adds the term
"legible" to describe the required vehicle label used when transporting radioactive
material.

Proposed amendments to §289.255(u)(8)(G) and §289.255(u)(8)(J), Operating and
internal audit requirements for the use of sealed sources of radiation, updates the
subparagraphs to meet compatibility requirements with equivalent NRC rule,
specifically 10 CFR §34.41(a) and (b).

Proposed amendments to Figure: 25 TAC §289.255(v)(1), Record/document
requirements, adds a separate requirement to retain material and device "disposal"
records "until license termination." This is distinguished from "receipt and transfer"
records and is updated for consistency with NRC rules, allowing agreement states to
be more restrictive.

Proposed amendments to §289.255(x)(2)(B)(iv) and (v) and
§289.255(x)(2)(C)(viii) and (ix), General requirements for inspection of industrial
radiographic equipment, remove the requirement to inspect for the "presence of
radioactive contamination" as this procedure is not included in the NRC guidelines.
Additionally, paragraph (2)(A)(i) already requires licensees to survey the guide tube
for radiation levels.

Proposed amendment to §289.256(h)(3)(C), Training for an RSO and ARSO,
changes the language, "a NRC master material license" to "an NRC master material
licensee," under NRC compatibility requirements.

Proposed amendment to §289.256(i), Radiation Safety Committee, adds a
requirement that licensees authorized for two or more different types of radioactive
material use requiring a "written directive" or two or more "therapeutic" units under
subsection "(q)" must establish an RSC. This is consistent with the requirement to
establish an RSC applicable to other licensees or registrants practicing under



provisions of subsections (kk), (rr), and (ddd) of this section. This addition is
consistent with agreement state authorization to be more restrictive than the NRC.

Proposed amendment to §289.256(i)(2), Radiation Safety Committee, removes
paragraph (2) of this subsection and adjusts paragraph (1) to ensure uniform
membership requirements apply to all licensees requiring a radiation safety
committee.

Proposed amendment to §289.256(1)(5)(B), Training for experienced RSO,
teletherapy or medical physicist, authorized medical physicist, authorized user,
nuclear pharmacist, and authorized nuclear pharmacist, is adjusted to replace "by"
with "in accordance with" and reference to "NRC master material license of broad
scope" is changed to "NRC master material broad scope license." This change
ensures compatibility with equivalent NRC rule.

Proposed amendment to §289.256(p)(7), replaces "name and/or number" with
"designation" to clarify the rule and remove use of "and/or."

Proposed amendment to §289.256(r)(2)(E), License amendments and notifications,
corrects a typographical error by adding a new sentence beginning with "Other."
This ensures compatibility with NRC language and clarifies the rule.

Proposed amendment to §289.256(r)(2)(G), License amendments and notifications,
adds conditions under which a medical licensee may revise its radiation protection
program without the department's approval as is consistent with 10 CFR §35.26.

Proposed amendment to §289.256(cc)(1), Release of individuals containing
radioactive drugs or implants containing radioactive material, removes the obsolete
requirement allowing release of patients treated with temporary eye plaques based
on a less than 5 mrem per hour "exposure rate" at a distance of 1 meter from the
plaque location.

Proposed amendment to §289.256(ii)(4), Permissible molybdenum-99, strontium-
82, and strontium-85 concentrations, replaces reference to subsection "(www)"
with "(xxx)" based on comment received from the NRC identifying the error.

Proposed amendment to §289.256(ii)(5), Permissible molybdenum-99, strontium-
82, and strontium-85 concentrations, replaces the reference to subsection "(xxx)"
with "(www)" based on comment received from the NRC identifying the error.

Proposed amendments to §§289.256(nn)(1)(A), 289.256(zz)(1)(A),
289.256(zz)(2)(B), 289.256(ttt)(1)(A), and 289.256(ttt)(2)(A)(iii) update the
accrediting body reference to "the Council on Postdoctoral Training of the American
Osteopathic Association" when referring to training requirements for Doctor of
Osteopathic Medicine. This update ensures compatibility with the equivalent NRC
rules.



Proposed amendment to §289.256(qq)(2)(C)(i) removes the redundant phrase,
"and shall have experience in administering dosages in the same category or
categories as the individual requesting authorized user status; or." This ensures
compatibility with the equivalent NRC rule.

Proposed amendment to §289.256(tt)(3)(B), Brachytherapy sealed sources
accountability, updates the last sentence to clarify that the date sealed sources
"were returned to storage" must be recorded.

Proposed amendments to Figure: 25 TAC §289.256(xxx), Records/documents for
department inspection, removes reference to "receipt, transfer, and disposal" of
radioactive material and changes to distinguish "Records of receipt and transfer"
from "Records of disposal of radioactive material." Time intervals are updated to
"Until disposal of the records is authorized by the department" and "Until
termination of the radioactive material license," respectively. Additionally, cross-
references related to RSC meetings, procedures for administrations requiring a
written directive, and service provider documentation have been updated or
corrected. These changes clarify retention requirements and are compatible with
NRC rules.

Proposed amendment to §289.257(g), Exemptions of physicians, adds "and
veterinarians" to the title and updates references to "veterinarian" and "veterinary
medicine" to include veterinarians to the exemption as they are licensed under the
medical rule, §289.256.

Proposed amendment to §289.257(i)(1)(C)(iii), General license, adds "U.S. Nuclear
Regulatory Commission, Washington, DC 20555-0001" to the Document Control
Desk address to correct omitted information.

Proposed amendment to §289.257(q)(4)(C)(i) removes the clause as required by
NRC RATS ID 2020-3. Subsequent clauses to this subparagraph have been
renumbered.

Proposed amendment to Figure: 25 TAC §289.257(ee)(6), Appendices for
determination of A; and A,, updates the "Specific activity" of Samarium-147 (Sm-

147) in TBg/g (Terabecquerels/gram) from "8.5X1071" to "8.5X10710" as required
to maintain NRC compatibility.

Proposed amendments to §§289.258(e)(8), 289.258(w)(1), and 289.258(w)(3)
remove the reference to "licensing state," which is an obsolete term.

Proposed amendment to §289.258(u)(1), Personnel monitoring, is required to
ensure compatibility with updated NRC regulations removing the requirement for an
accredited laboratory to process individual monitoring devices. The previous
requirement that the "personnel dosimeter processor must be accredited for" is
replaced with "must be capable of detecting" photons in the normal and accident
dose ranges. The term "personnel dosimeter" is replaced with "individual

10



monitoring device" to maintain consistency. Individual monitoring devices are
qualified as those "requiring replacement" and those "requiring processing" to
account for NRC acceptance of digital output personnel dosimeters not requiring
processing. A requirement for all individual monitoring devices to "be evaluated at
least quarterly or promptly after replacement, whichever is more frequent," is
retained to account for devices not requiring processing.

Proposed amendment to §289.258(u)(2), Personnel monitoring, updates reference
to "the paragraph" with "this paragraph."

Proposed amendment to §289.258(w)(1), Detection of leaking sources, replaces
"the commission" with "the NRC" to maintain consistency when referencing the U.S.
Nuclear Regulatory Commission (NRC).

Proposed amendment to §289.258(cc)(5), Records/documents, changes reference
to "film badge, TLD, or OSL" to "individual monitoring device" so the record
retention requirements will apply to digital output personnel dosimeters not
requiring processing.

FISCAL NOTE

Christy Havel Burton, Chief Financial Officer, has determined that for each year of
the first five years the rules will be in effect, enforcing or administering the rules
does not have foreseeable implications relating to costs or revenues of state or local
governments.

GOVERNMENT GROWTH IMPACT STATEMENT
DSHS has determined that during the first five years the rules will be in effect:

(1) the proposed rules will not create or eliminate a government program;

(2) implementation of the proposed rules will not affect the number of DSHS
employee positions;

(3) implementation of the proposed rules will result in no assumed change in future
legislative appropriations;

(4) the proposed rules will not affect fees paid to DSHS;
(5) the proposed rules will not create a new regulation;
(6) the proposed rules will not expand existing regulations;

(7) the proposed rules will not change the number of individuals subject to the
rules; and

(8) the proposed rules will not affect the state's economy.
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SMALL BUSINESS, MICRO-BUSINESS, AND RURAL COMMUNITY IMPACT ANALYSIS

Christy Havel Burton, Chief Financial Officer, has also determined there will be no
significant adverse economic impact on small businesses, micro-businesses, or rural
communities required to comply with the rules as proposed. Small businesses,
micro-businesses, and rural communities may be required to make minor changes
to their business practices to comply with the rules when license conditions are
applicable.

LOCAL EMPLOYMENT IMPACT
The proposed rules will not affect the local economy.
COSTS TO REGULATED PERSONS

Texas Government Code §2001.0045 does not apply to these rules because these
rules are necessary to protect the health, safety, and welfare of the residents of
Texas.

PUBLIC BENEFITS AND COSTS

Dr. Timothy Stevenson, Associate Commissioner, Consumer Protection Division, has
determined that for each year of the first five years the rules are in effect, the
public will benefit from adopting the rules. The public benefit anticipated as the
result of enforcing or administering the rules is to ensure continued enhanced
protection of the public, patients, workers, and the environment from unnecessary
exposure to ionizing radiation. This is accomplished when rules are understandable,
effective, specific, and harmonious with NRC rules.

Christy Havel Burton, Chief Financial Officer, has also determined that for the first
five years the rules are in effect, there are no anticipated economic costs to persons
required to comply with the proposed rules because those persons are already
required to follow NRC regulations.

TAKINGS IMPACT ASSESSMENT

DSHS has determined the proposal does not restrict or limit an owner's right to
their property that would otherwise exist in the absence of government action and,
therefore, does not constitute a taking under Texas Government Code §2007.043.

PUBLIC COMMENT
Written comments on the proposal may be submitted to Radiation Section,
Consumer Protection Division, DSHS, Mail Code 1986, P.O. Box 149347, Austin,

Texas 78714-9347, or street address 1100 West 49th Street, Austin, Texas, 78756;
by fax to (512) 483-3430; or emailed to CPDRuleComments@dshs.texas.gov.
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To be considered, comments must be submitted no later than 31 days after the
date of this issue of the Texas Register. Comments must be (1) postmarked or
shipped before the last day of the comment period; (2) hand-delivered before 5:00
p.m. on the last working day of the comment period; or (3) faxed or emailed before
midnight on the last day of the comment period. If the last day to submit
comments falls on a holiday, comments must be postmarked, shipped, or emailed
before midnight or hand-delivered before 5:00 p.m. on the following business day
to be accepted. When faxing or emailing comments, please indicate "Comments on
Proposed Rule 23R011" in the subject line.

STATUTORY AUTHORITY

The amendments are authorized by Texas Health and Safety Code Chapter 401 (the
Texas Radiation Control Act), which provides for DSHS radiation control rules and
regulatory program to be compatible with federal standards and regulation;
§401.051, which provides the required authority to adopt rules and guidelines
relating to the control of sources of radiation; §401.052, which provides authority
for rules providing for transportation and routing of radioactive material and waste
in Texas; §401.103, which provides authority for licensing and registration for
transportation of sources of radiation; §401.104 which provides for rulemaking
authority for general or specific licensing of radioactive material and devices or
equipment using radioactive material; §401.224, which provides rulemaking
authority relating to the packaging of radioactive waste; Chapter 401, Subchapter
J, which authorizes enforcement of the Act; Texas Government Code §531.0055;
and Texas Health and Safety Code §1001.075, which authorizes the Executive
Commissioner of HHSC to adopt rules and policies for the operation and provision of
health and human services by DSHS and for the administration of Texas Health and
Safety Code Chapter 1001.

The amendments also implement Texas Health and Safety Code Chapters 401 and
1001, and Texas Government Code Chapter 531.

The agency certifies that this proposal has been reviewed by legal counsel and
found to be a valid exercise of the agency's legal authority.

ADDITIONAL INFORMATION

For further information, please call: (512) 834-6655.
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TITLE 25 HEALTH SERVICES

PART 1 DEPARTMENT OF STATE HEALTH SERVICES
CHAPTER 289 RADIATION CONTROL

SUBCHAPTER D GENERAL

§289.201. General Provisions for Radioactive Material.

(a) Scope. Except as otherwise specifically provided, this section applies to all
persons who recelve possess use, transfer or ach|re any radioactive materlal
unless the [ v
te—the—e*tent—sueh] person is subJect to regulatlon by the Unlted States Nuclear
Regulatory Commission (NRC). This section does not apply [ef] to radioactive
material in the possession of federal agencies. State regulation [Attention-is
directed-to-the factthatregulationby-the-state] of source material, byproduct
material, and special nuclear material in quantities not sufficient to form a critical
mass is subject to the provisions of the agreement between the state and NRC and
to Part 150 of NRC regulations (10 Code of Federal Regulations (CFR) Part 150)
[(Fitle 10, Codeof Federal Regulations {CFR)}Part150)]. A person who receives,
possesses, uses, owns, transfers, or acquires radioactive material before [prierte]
receiving a license is subject to the requirements of this chapter.

(b) Definitions. The following words and terms when used in this chapter [sha#]
have the following meanings[;] unless the context clearly indicates otherwise.

(1) Absorbed dose--The energy imparted by ionizing radiation per unit mass of
irradiated material. The units of absorbed dose are the gray (Gy) and the rad.

(2) Accelerator-produced material--Any material made radioactive by exposing it
to the radiation from a particle accelerator.

(3) Access control--A system for allowing only approved individuals to have
unescorted access to the security zone and for ensuring that all other individuals
are subject to escorted access.

(4) Act--Texas Radiation Control Act, Texas Health and Safety Code (HSC)[7]
Chapter 401.

(5) Activity--The rate of disintegration or transformation or decay of radioactive
material. The units of activity are the becquerel (Bq) and the curie (Ci).

(6) Adult--An individual 18 or more years of age.
[(A-Agerey—TFhe Department-of State Health-Services:]

(7) [£8}] Aggregated--Accessible by the breach of a single physical barrier that
would allow access to radioactive material in any form, including any devices that
contain the radioactive material, when the total activity equals or exceeds a
category 2 quantity of radioactive material.

(8) [£93] Agreement state--Any state with which NRC has entered into an
effective agreement under Section 274 [§274b] of the Atomic Energy Act of 1954,



as amended [(F3-[Stat1-689)].

(9) [(18)] Airborne radioactive material--Any radioactive material dispersed in
the air in the form of dusts, fumes, particulates, mists, vapors, or gases.

(10) [(+1)] Airborne radioactivity area--A room, enclosure, or area in which
airborne radioactive materials exist in concentrations:

(A) over [in—exeess—of] the derived air concentrations (DACs) specified in
Table I, Column 3 of §289.202(ggg)(2)(F) of this subchapter [title] (relating to
Standards for Protection Against Radiation from Radioactive Materials); or

(B) to such a degree that an individual present in the area without
respiratory protective equipment could exceed, during the hours an individual is
present in a week, an intake of 0.6 percent [6-6%] of the annual limit on intake
(ALI) or 12 derived air concentration-hours (DAC-hours) [BAE-heurs].

(11) [(+2)] Approved individual--An individual whom the licensee has
determined to be trustworthy and reliable for unescorted access as specified in
§289.252(ii)(2)-(8) [inraceordancewith-§289-252(iH2)—(8}] of this chapter [title]
(relating to Licensing of Radioactive Material) and who has completed the training
required by §289.252(ii)(10)(C) of this chapter [title].

(12) [:3}] As low as is reasonably achievable (ALARA)--Making every
reasonable effort to maintain exposures to radiation as far below the dose limits in
these regulations as is practical, consistent with the purpose for which the licensed
activity is undertaken, taking into account the state of technology, the economics of
improvements in relation to the state of technology, the economics of
improvements in relation to benefits to the public health and safety, and other
societal and socioeconomic considerations, and in relation to utilization of ionizing
radiation and licensed sources of radiation in the public interest.

(13) [+4)] Background investigation--The investigation conducted by a licensee
or applicant to support the determination of trustworthiness and reliability.

(14) [+5)] Background radiation--Radiation from cosmic sources; non-
technologically enhanced, naturally occurring radioactive material, including radon,
except as a decay product of source or special nuclear material;[;] and [ireluding]
global fallout as it exists in the environment from the testing of nuclear explosive
devices or from past nuclear accidents, such as Chernobyl, contributing [that
eontribute] to background radiation and [are] not under the control of the licensee.
"Background radiation" does not include radiation from sources of radiation

regulated by the department [agerey].

(15) [£¥6)] Becquerel (Bg)--The International System of Units (SI) unit of
activity. One becquerel is equal to one [%] disintegration or transformation per
second (dps or tps). Commonly used multiples of the becquerel are the kBq

(kilobecquerel, 103 Bq), MBq (megabecquerel, 10° Bq), GBq (gigabecquerel, 10°
Bq), and TBq (terabecquerel, 1012 Bq). 1 Ci = 37 GBq.



(16) [(+A)] Bioassay--The determination of kinds, quantities, or concentrations,
and, in some cases, the locations of radioactive material in the human body,
whether by direct measurement, in vivo counting, or by analysis and evaluation of
materials excreted or removed from the human body. For purposes of this chapter,
"radiobioassay" is an equivalent term.

(17) [££8)] Brachytherapy--A method of radiation therapy in which sealed
sources are utilized to deliver a radiation dose at a distance of up to a few
centimeters, by surface, intracavitary, or interstitial application.

(18) [£¥9)] Byproduct material--Byproduct material is defined as:

(A) any radioactive material (except special nuclear material) yielded in or
made radioactive by exposure to the radiation incident to the process of producing
or utilizing special nuclear material;

(B) the tailings or wastes produced by or resulting from the extraction or
concentration of uranium or thorium from any ore processed primarily for its source
material content, including discrete surface wastes resulting from uranium solution
extraction processes. Underground ore bodies depleted by these solution extraction
operations do not constitute "byproduct material" within this definition;

(C) any discrete source of radium-226 that is produced, extracted, or
converted after extraction, before, on, or after August 8, 2005, for use for a
commercial, medical, or research activity; [ef]

(D) any material that has been made radioactive by use of a particle
accelerator; and is produced, extracted, or converted after extraction, before, on,
or after August 8, 2005, for use for a commercial, medical, or research activity; or
[and]

(E) any discrete source of naturally occurring radioactive material, other than
source material, that is extracted or converted after extraction before, on, or after
August 8, 2005, for use in a commercial, medical, or research activity and that the
United States NRC, in consultation with the Administrator of the United States
Environmental Protection Agency (EPA), the United States Secretary of Energy, the
United States Secretary of Homeland Security, and the head of any other
appropriate federal [Federal] agency, determines would pose a threat similar to the
threat posed by a discrete source of radium-226 to the public health and safety or
the common defense and security.

(19) [£26)] Category 1 quantity of radioactive material--A quantity of
radioactive material meeting or exceeding the category 1 threshold in
§289.252(jj)(9) of this chapter [title]. This is determined by calculating the ratio of
the total activity of each radionuclide to the category 1 threshold for that
radionuclide and adding the ratios together. If the sum is equal to or exceeds one
[%], the quantity would be considered a category 1 quantity. Category 1 quantities
of radioactive material do not include the radioactive material contained in any fuel
assembly, subassembly, fuel rod, or fuel pellet.



(20) [21)] Category 2 quantity of radioactive material--A quantity of
radioactive material meeting or exceeding the category 2 threshold but less than
the category 1 threshold in §289.252(jj)(9) of this chapter [title]. This is
determined by calculating the ratio of the total activity of each radionuclide to the
category 2 threshold for that radionuclide and adding the ratios together. If the
sum is equal to or exceeds one [1], the quantity would be considered a category 2
quantity. Category 2 quantities of radioactive material do not include the
radioactive material contained in any fuel assembly, subassembly, fuel rod, or fuel
pellet.

(21) [22)] Certificate of registration--A form of permission to engage in
regulated activities given by the department [ageney] to an applicant who has met
the requirements for registration or mammography system certification set out in
the Act and this chapter.

(22) [23}] Certification of mammography systems (state certification)--A form
of permission to engage in regulated activities given by the department [agerey] to
an applicant who has met the requirements for mammography system certification
set out in the Act and this chapter.

(23) [24)] Collective dose--The sum of the individual doses received in a given
period of time by a specified population from exposure to a specified source of
radiation.

(24) [25)] Commercial--Having financial profit as the primary aim.

(25) [£26)] Committed dose equivalent (ﬁL5_O) [éH:r,%,g_}]“The dose equivalent

to organs or tissues of reference (T) that will be received from an intake of
radioactive material by an individual during the 50-year period following the intake.

(26) [€274)] Committed effective dose equivalent (Hg 5) [éHE,_59_}]—-The sum of

the products of the weighting factors applicable to each of the body organs or
tissues that are irradiated and the committed dose equivalent to each of these

organs or tissues (Hg 59 = Wy Hy 50) [{Hg 50 =W Hy 5g)].

(27) [£28)}] Consortium--An association of medical use licensees and a Positron
Emission Tomography (PET) radionuclide production facility in the same
geographical area that jointly own or share in the operation and maintenance costs
of the PET radionuclide production facility. The PET radionuclide production facility
produces [that-preducesPETF] radionuclides [feruse-inproducingradioactive-drugs]
[within—the-econsertium] for production and noncommercial distribution of
radioactive drugs [distributions] among consortium members [#sasseciated

members] for medical use and is [FhePETFradionuclide-productionfaciitywithin
the-consortium—shall-be] located at an educational institution or a medical facility.

(28) [29)] Constraint (dose constraint)--A value above which specified licensee
actions are required.

(29) [£36)] Critical group--The group of individuals reasonably expected to
receive the greatest exposure to residual radioactivity for any applicable set of



circumstances.

(30) [31)] Curie (Ci)--A unit of measurement of radioactivity. One curie (Ci) is

the [that] quantity of radioactive material that decays at the rate of 3.7 x 1010
disintegrations per second (dps). Commonly used submultiples of the curie are the

millicurie (mCi) and the microcurie (uCi). One mCi = 1 x 1073 Ci = 3.7 x 107 dps.
One pCi = 1 x 107% Ci = 3.7 x 104 dps. One nanocurie (nCi) = 1 x 1072 Ci = 3.7 x
101 dps. One picocurie (pCi) = 1 x 10712 Cj = 3.7 x 102 dps.

(31) [£32)] Decommission--To remove a facility or site safely from service and
reduce residual radioactivity to a level that permits the following:

(A) release of the property for unrestricted use or [anrdfer] termination of
license; or

(B) release of the property under alternate requirements for license
termination.

(32) [£33)] Deep dose equivalent (ﬂg) [{H4 )], that applies to external whole
body exposure--The dose equivalent at a tissue depth of 1 centimeter (cm) (1,000

milligrams per square centimeter (mg[cmz) [émgfem%}]).

(33) Department--The Department of State Health Services.

(34) Depleted uranium--The source material uranium in which the isotope
uranium-235 is less than 0.711 weight percent of the total uranium present.
Depleted uranium does not include special nuclear material.

(35) Discrete source--A radionuclide that has been processed so that its
concentration within a material has been purposely increased for use for
commercial, medical, or research activities.

(36) Distinguishable from background--The detectable concentration of a
radionuclide is statistically different from the background concentration of that
radionuclide in the vicinity of the site, or, in the case of structures or equipment, in
similar materials using adequate measurement technology, survey, and statistical
techniques.

(37) Distribution--The physical conveyance and authorized transfer of
commodities from producers to consumers and any intermediate persons involved
in that conveyance.

(38) Diversion--The unauthorized movement of radioactive material subject to
§289.252(ii) of this chapter [#itle] to a location different from the material's
authorized destination inside or outside of the site at which the material is used or
stored.

(39) Dose--A generic term that means absorbed dose, dose equivalent, effective
dose equivalent, committed dose equivalent, committed effective dose equivalent,
total organ dose equivalent, or total effective dose equivalent. For purposes of this



chapter, "radiation dose" is an equivalent term.

(40) Dose equivalent (Hy) [{H3}]--The product of the absorbed dose in tissue,

quality factor, and all other necessary modifying factors at the location of interest.
The units of dose equivalent are the sievert (Sv) and rem.

(41) Dose limits--The permissible upper bounds of radiation doses established
as specified in [aeeerdance-with] this chapter. For purposes of this chapter, "limits"
is an equivalent term.

(42) Effective dose equivalent (Hg) [{Hg }]--The sum of the products of the dose
equivalent to each organ or tissue (_T) [{Hr )] and the weighting factor (_T)
[{W+)] applicable to each of the body organs or tissues that are irradiated (Hg =

SWrHT) [(Hg =SWe He ).

(43) Embryo/fetus--The developing human organism from conception until the
time of birth.

(44) Entrance or access point--Any opening through which an individual or
extremity of an individual could gain access to radiation areas or to licensed
sources of radiation. This includes portals of sufficient size to permit human access,
irrespective of their intended use.

(45) Escorted access--Accompaniment while in a security zone by an approved
individual who maintains continuous direct visual surveillance, at all times over an
individual who is not approved for unescorted access.

(46) Exposure--The quotient of dQ by dm where "dQ" is the absolute value of
the total charge of the ions of one sign produced in air when all the electrons and
positrons [(regatrensand-pesitrens)] liberated by photons in a volume element of
air having mass "dm" are completely stopped in air. The SI unit of exposure is the
coulomb per kilogram (C/kg). The roentgen is the special unit of exposure. For
purposes of this chapter, this term is used as a noun.

(47) Exposure rate--The exposure per unit of time.

(48) External dose--That portion of the dose equivalent received from any
source of radiation outside the body.

(49) Extremity--Hand, elbow, arm below the elbow, foot, knee, and leg below
the knee. The arm above the elbow and the leg above the knee are considered part
of the whole body.

(50) Fingerprint orders--The orders issued by the NRC or the legally binding
requirements issued by agreement states that require fingerprints and criminal
history records checks for individuals with unescorted access to category 1 and
category 2 quantities of radioactive material or Safeguards Information-Modified

Handling files [safeguardsinformation-modified-handling].

(51) Generally applicable environmental radiation standards--Standards issued




by the EPA [United-States-Environmental Protection-Agenrey{EPA)] under the

authority of the Atomic Energy Act of 1954, as amended, that impose limits on
radiation exposures or levels, or concentrations or quantities of radioactive
material, in the general environment outside the boundaries of locations under the
control of persons possessing or using radioactive material.

(52) Gray (Gy)--The SI unit of absorbed dose. One gray is equal to an absorbed
dose of 1 joule per kilogram (J/kg) or 100 rad.

(53) High radiation area--An area, accessible to individuals, in which radiation
levels from sources of radiation external to the body could result in an individual
receiving a dose equivalent more than [irexeessof] 0.1 rem (1 millisievert (mSv))
in one hour at 30 cm from any source of radiation or from any surface that the
radiation penetrates.

(54) Human use--The internal or external administration of radiation or
radioactive material to human beings for healing arts purposes or research and

[andfer] development specifically authorized by the department [agenrey].
(55) Individual--Any human being.

(56) Individual monitoring--The assessment of:

(A) dose equivalent to an individual using [by-thetuse-of] individual
monitoring devices; or

(B) committed effective dose equivalent to an individual by bioassay or by
determination of the time-weighted air concentrations to which an individual has
been exposed, that is, DAC-hours. (See the definition for DAC-hours in §289.202(c)
of this subchapter [title]); or

(C) dose equivalent to an individual using [by-theuse-ef] survey data.

(57) Individual monitoring device [devices]--Device [Pevices] designed to be
worn by a single individual (such as a film badge, thermoluminescent dosimeter
(TLD), optically stimulated luminescence dosimeter (OSL), or digital output
personnel dosimeter) used for the assessment of dose equivalent. For purposes of

this chapter personnel dosimeter and "d05|meter are equivalent terms.

(58) Inspection--An official examination or [andfer] observation, including [;-but
notlimitedto;] records, tests, surveys, and monitoring to determine compliance
with the Act and rules, orders, requirements, and conditions of the department

[ageney].

(59) Internal dose--That portion of the dose equivalent received from
radioactive material taken into the body.



(60) Ionizing radiation--Any electromagnetic or particulate radiation capable of
producing ions, directly or indirectly, in its passage through matter. Ionizing
radiation includes gamma rays and x-rays [x+ays], alpha and beta particles, high-
speed electrons, neutrons, and other nuclear particles.

(61) Land disposal facility--The land, buildings, and equipment that are intended
to be used for the disposal of low-level radioactive waste (LLRW) into the
subsurface of the land.

(62) Lens dose equivalent--The external dose equivalent to the lens of the eye
at a tissue depth of 0.3 cm (300 mg/cm?) [{380-mgrem=)].

(63) License--A form of permission to engage in regulated activities given by the
department [ageney] to an applicant who has met the requirements for licensing
set out in the Act and this chapter.

(64) Licensed material--Radioactive material received, possessed, used, or
transferred under a general or specific license issued by the department [agenrey].

(65) Licensee--Any person who is licensed by the department as specified in

[ageney-inaccordance-with] the Act and this chapter.

(66) [674)] Local law enforcement agency (LLEA)--A public or private
organization that has been approved by a federal, state, or local government to
carry firearms and make arrests, and is authorized and has the capability to provide
an armed response in the jurisdiction where the licensed category 1 or category 2
quantity of radioactive material is used, stored, or transported.

(67) [€68}] Lost or missing radioactive material--Radioactive material whose
location is unknown. This definition includes licensed material that has been
shipped but has not reached its planned destination and whose location cannot be
readily traced in the transportation system.

(68) [£69)] Low-level radioactive waste (LLRW)--Radioactive material that
meets the following criteria:

(A) LLRW includes [is+adioactive-material-thatis]:

(i) discarded or unwanted radioactive material [ard-is] not exempt by rule
adopted under the Texas Radiation Control Act (Act), specifically, HSC, §401.106;

(ii) waste, as that term is defined in 10 CFR §61.2 [FitHe 10, CFR;§61:2];

and



(iii) radioactive material subject to:

(I) concentration limits established in 10 CFR §61.55 [Fitle10,€CFR;
§61-55], or compatible rules adopted by the department [ageney] or the Texas
Commission on Environmental Quality (TCEQ), as applicable; and

(II) disposal criteria established in Title 10 of the CFR[;-EFR;] or
established by the department [ageney] or TCEQ, as applicable.

(B) LLRW does not include:
(i) high-level radioactive waste as defined by 10 CFR §60.2 [Fitle 10,CFR;

§60-2];

(ii) spent nuclear fuel as defined by 10 CFR §72.3 [FHe 10, CFR,§723];

(iii) byproduct material defined in HSC §401.003(3)(B) [the-AetHSE;
§461003C3 1B} ];

(iv) naturally occurring radioactive material (NORM) waste that is not oil
and gas NORM waste;

(v) oil and gas NORM waste; or
(vi) transuranics greater than 100 nanocuries per gram.
(69) [£#6}] Manufacture--To fabricate or mechanically produce.

(70) [#1)] Member of the public--Any individual, except when that individual is
receiving an occupational dose.

(71) [#2)] Minor--An individual less than 18 years of age.

(72) [£/3}] Mobile device--A piece of equipment containing licensed radioactive
material that either is mounted on a permanent base with wheels or [ardfer]
casters, or otherwise equipped for moving while completely assembled and without
dismounting; or is a portable device. Mobile devices do not include stationary
equipment installed in a fixed location.

(73) [£#43] Monitoring--The measurement of radiation, radioactive material
concentrations, surface area activities, or quantities of radioactive material and the
use of the results of these measurements to evaluate potential exposures and
doses. For purposes of this chapter, "radiation monitoring" and "radiation protection
monitoring" are equivalent terms.

(74) [£/5)] Movement control center--An operations center [thatis] remote
from the transport activity [ard] that maintains position information on the
movement of radioactive material, receives reports of attempted attacks or thefts,
provides a means for reporting these and other problems to appropriate agencies,
and can request and coordinate appropriate aid.

(75) [£#6)] Naturally occurring or accelerator-produced radioactive material




(NARM) [NARMI]--Any naturally occurring or accelerator-produced radioactive
material except source material or special nuclear material.

(76) [#A] Natural radioactivity--Radioactivity of naturally occurring nuclides
whose location and chemical and physical form have not been altered by man.

(77) [£#8}] No-later-than arrival time--The date and time that the shipping
licensee and receiving licensee have established as the time at which an
investigation will be initiated if the shipment has not arrived at the receiving facility.
The no-later-than arrival time may not be more than six [6] hours after the
estimated arrival time for shipments of category 2 quantities of radioactive
material.

(78) [£#9)] NRC--The United States Nuclear Regulatory Commission or its duly
authorized representatives.

(79) [£86)] Occupational dose--The dose received by an individual in the course
of employment in which the individual's assignhed duties involve exposure to sources
of radiation from licensed/registered and unlicensed/unregistered sources of
radiation, whether in the possession of the licensee/registrant or other person.
Occupational dose does not include dose received from background radiation, from
any medical administration the individual has received, from exposure to individuals
administered radioactive material and released as specified in [accerdance-with]
this chapter, from voluntary participation in medical research programs, or as a
member of the public.

(80) [{81)] Particle accelerator--Any machine capable of accelerating electrons,
protons, deuterons, or other charged particles in a vacuum and designed to
discharge the resultant particulate or other associated radiation at energies usually
greater than [irexeess—of] 1 million electron volts (MeV).

(81) [£82}] Person--Any individual, corporation, partnership, firm, association,
trust, estate, public or private institution, group, agency, local government, any
other state or political subdivision or agency thereof, or any other legal entity, and
any legal successor, representative, agent, or agency of the foregoing, other than
NRC, and other than federal government agencies licensed or exempted by NRC.

(82) [£83)] Personnel monitoring equipment (See definition for individual
monitoring devices.)

(83) [£847)] Pharmacist--An individual licensed by the Texas State Board of
Pharmacy to compound and dispense drugs, prescriptions, and poisons.

(84) [£85)] Physician--An individual licensed by the Texas Medical Board to
practice medicine under Texas Occupations Code Chapter 155.

(85) Pocket dosimeter--A small ionization detection instrument or electronic
personal dosimeter that indicates ionizing radiation exposure directly. An auxiliary
charging device may be necessary.

(86) Portable device--A piece of equipment containing licensed radioactive
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material that is designed by the manufacturer to be hand carried during use.

(87) Positron emission tomography (PET) radionuclide production facility--A
facility operating a cyclotron or accelerator for the purpose of producing PET
radionuclides.

(88) Principal activities--Activities authorized by the license that are essential to
achieving the purposes [purpesefs)] for which the license was issued or amended.
Storage during which no licensed material is accessed for use or disposal and
activities incidental to decontamination or decommissioning are not principal
activities.

(89) Public dose--The dose received by a member of the public from exposure to
sources of radiation released by a licensee, or to any other source of radiation
under the control of a licensee/registrant. It does not include occupational dose or
doses received from background radiation, from any medical administration the
individual has received, from exposure to individuals administered radioactive
material and released as specified in [accoerdanee-with] this chapter, or from
voluntary participation in medical research programs.

(90) Quality factor (Q)--The modifying factor listed in subsection (m)(1) and (2)
[(m{B)and{2)] of this section that is used to derive dose equivalent from absorbed
dose.

(91) Quarter (calendar quarter)--A period of time equal to one-fourth of the
year observed by the licensee, approximately 13 consecutive weeks, providing that
the beginning of the first quarter in a year coincides with the starting date of the
year and that no day is omitted or duplicated in consecutive quarters.

(92) Rad--The special unit of absorbed dose. One rad is equal to an absorbed
dose of 100 ergs per gram (erg/g) or 0.01 J/kg (0.01 Gy).

(93) Radiation--One or more of the following:

(A) gamma and x rays; alpha and beta particles and other atomic or nuclear
particles or rays;

(B) emission of radiation from any electronic device to such energy density
levels as to reasonably cause bodily harm; or

(C) sonic, ultrasonic, or infrasonic waves from any electronic device or
resulting from the operation of an electronic circuit in an electronic device in the
energy range to reasonably cause detectable bodily harm.

(94) Radiation area--Any area, accessible to individuals, in which radiation levels
could result in an individual receiving a dose equivalent more than [ir-exeessof]
0.005 rem (0.05 mSv) in one hour at 30 cm from the source of radiation or from
any surface that the radiation penetrates.

(95) Radiation machine--Any device capable of producing ionizing radiation
except those devices with radioactive material as the only source of radiation.
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(96) Radiation safety officer (RSO)--An individual who has the [a] knowledge,
[efand-the] authority, and responsibility to apply appropriate radiation protection
rules, standards, and practices, who is [mustbe] specifically authorized on a
radioactive material license, and who is the primary contact with the department
[ageney]. Specific training and responsibilities for an RSO are listed in §289.252 of
this chapter [title], §289.253 of this chapter [title] (relating to Radiation Safety
Requirements for Well Logging Service Operations and Tracer Studies), §289.255 of
this chapter [title] (relating to Radiation Safety Requirements and Licensing and
Registration Procedures for Industrial Radiography), and §289.256 of this chapter
[title] (relating to Medical and Veterinary Use of Radioactive Material).

(97) Radioactive material--Any material (solid, liquid, or gas) that emits
radiation spontaneously.

(98) Radioactive waste--For purposes of this chapter, this term is equivalent to
LLRW.

(99) Radioactivity--The disintegration of unstable atomic nuclei with the
emission of radiation.

(100) Radiobioassay--See definition for bioassay. [{See-definitionF i 3

(101) Registrant--Any person issued a certificate of registration by the

department as specified in [agerey-inacecordance-with] the Act and this chapter.

(102) Regulation--See definition for rule. [{See-definitionfor+ruler)]

(103) Regulations of the United States Department of Transportation (DOT)--
The federal requirements in 49 CFR Parts 100 — 189 [Fitle 49, CFR;Parts100—
189].

(104) Rem--The special unit of any of the quantities expressed as dose
equivalent. The dose equivalent in rem is equal to the absorbed dose in rad
multiplied by the quality factor (1 rem = 0.01 sievert (Sv)).

(105) Research and development--Research and development is defined as:
(A) theoretical analysis, exploration, or experimentation; or

(B) the extension of investigative findings and theories of a scientific or
technical nature into practical application for experimental and demonstration
purposes, including the experimental production and testing of models, devices,
equipment, materials, and processes.

(106) Residential location--Any area where a structure or structures are located
in which people [tedge-er] live, and the grounds on which these structures are
located, including [;but-rettHmitedte;] houses, apartments, condominiums, and
garages.

(107) Residual radioactivity--The radioactivity in structures, materials, soils,
groundwater, and other media at a site resulting from activities under the licensee's
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control. This includes radioactivity from all licensed and unlicensed sources used by
the licensee, but excludes background radiation. It also includes radioactive
materials remaining at the site as a result of routine or accidental releases of
radioactive material at the site and previous burials at the site, even if those burials

were made as specified in 10 CFR Part 20 [inaccerdance—with-the previsiensof Fitle
10 EFRPart26].

(108) Restricted area--An area, access to which is limited by the licensee for the
purpose of protecting individuals against undue risks from exposure to sources of
radiation. Restricted area does not include areas used as residential quarters, but
separate rooms in a residential building may be set apart as a restricted area.

(109) Reviewing official--The individual who makes [shal-make] the
trustworthiness and reliability determination of an individual to determine whether
the individual may have, or continue to have, unescorted access to the category 1
or category 2 quantities of radioactive materials in the possession of [thatare

possessed-by] the licensee.

(110) Roentgen (R)--The special unit of exposure. One roentgen (R) equals 2.58
x 10" C/kg of air. (See definition for exposure.)

(111) Rule (as defined in the Texas Government Code Chapter[;-Ehapters] 2001
[anrd2002,asamended]})--Any agency statement of general applicability that
implements, interprets, or prescribes law or policy, or describes the procedure or
practice requirements of an agency. The term includes the amendment or repeal of
a prior rule and [seetienbut] does not include a statement regarding [statements
eoncerning] only the internal management or organization of a state [any] agency
and not affecting private rights or procedures. The word "rule" was formerly
referred to as "regulation.”

(112) Sabotage--The deliberate damage, with malevolent intent, to a category 1
or category 2 quantity of radioactive material, a device that contains a category 1
or category 2 quantity of radioactive material, or the components of the security
system protecting those materials.

(113) Safe haven--A readily recognizable and readily accessible site at which
security is present or from which, in the event of an emergency, the transport crew
can notify and wait for [the] local law enforcement authorities.

(114) Sealed source--Any radioactive or byproduct material that is encased in a
capsule de5|qned to prevent Ieakaqe or escape of the materlal [Raeheaetwe—ma%eﬁaJr

(115) Security zone--Any temporary or permanent area determined and
established by the licensee for the physical protection of category 1 or category 2
quantities of radioactive material.

(116) Shallow dose equivalent (ﬂ§) [fHs )] (that applies to the external exposure
of the skin of the whole body or the skin of an extremity)--The dose equivalent at a
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tissue depth of 0.007 cm (7 mg/cm?) [{7retem=)].
(117) SI--The abbreviation for the International System of Units.

(118) Sievert--The SI unit of any of the quantities expressed as dose equivalent.
The dose equivalent in sievert is equal to the absorbed dose in gray multiplied by
the quality factor (1 Sv = 100 rem).

(119) Site boundary--That line beyond which the land or property is not owned,
leased, or otherwise controlled by the licensee.

(120) Source material--Source material is defined as:

(A) uranium or thorium, or any combination thereof, in any physical or
chemical form; or

(B) ores that contain by weight 0.05 percent [8-85%] or more of uranium,
thorium, or any combination thereof; and

(C) does not include special nuclear material.

(121) Source of radiation--Any radioactive material, or any device or equipment
emitting or capable of producing radiation.

(122) Special form radioactive material--Radioactive material satisfying [that
satisfies] the following conditions:[+]

(A) [His] either a single solid piece or [is] contained in a sealed capsule only
[that-eanbe] opened [enly] by destroying the capsule;

(B) the [Fhe] piece or capsule has at least one dimension not less than 5
millimeters (mm) (0.2 inch); and

(C) [H] satisfies the requirements specified by NRC. A special form
encapsulation designed as specified in [aecerdance-with] NRC requirements in
effect on June 30, 1983, and constructed before [prierte] July 1, 1985, may
continue to be used. A special form encapsulation designed as specified in
[aeeerdance—with] NRC requirements in effect on March 31, 1996, and constructed
before [priorte] April 1, 1998, may continue to be used. A special form
encapsulation either designed or constructed after April 1, 1998, must meet the
requirements of this definition applicable at the time of its design or construction.

(123) Special nuclear material--Special nuclear material is defined as:

(A) plutonium (Pu), uranium-233 (U-233), uranium enriched in the isotope
233 or in the isotope 235, and any other material that NRC, as specified in
[accordance—with] the provisions of the Atomic Energy Act of 1954, §51 as
amended, determines to be special nuclear material, but does not include source
material; or

(B) any material artificially enriched by any of the foregoing, but does not
include source material.
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(124) Special nuclear material in quantities not sufficient to form a critical mass-
-Uranium enriched in the isotope 235 in quantities not exceeding 350 grams (g) of
contained uranium-235; uranium-233 in quantities not exceeding 200 g; plutonium
in quantities not exceeding 200 g; or any combination of them as specified in
[aecordance—with] the following formula.

(A) For each kind of special nuclear material, determine the ratio between
the quantity of that special nuclear material and the quantity specified above for
the same kind of special nuclear material. The sum of such ratios for all [efthe]
kinds of special nuclear material in combination must [shaHl] not exceed "1" (i.e.,
unity).

(B) For example, the following quantities in combination would not exceed
the limitation and are within the formula.[+]

Figure: 25 TAC §289.201(b)(124)(B) (no change)

(125) Special units--The conventional units historically used by licensees, for
example, curie (activity), rad (absorbed dose), and rem (dose equivalent).

(126) Stationary device--A piece of equipment containing licensed radioactive
material that is installed in a fixed location.

(127) Survey--An evaluation of the radiological conditions and potential hazards
incident to the production, use, transfer, release, disposal, or [ardfer] presence of
sources of radiation. When appropriate, such survey includes [;butis-rettimited
te;] tests, physical examination of location of materials and equipment,
measurements of levels of radiation or concentration of radioactive material
present, and evaluation of administrative and [ardfer] engineered controls.

(128) Telemetric position monitoring system--A data transfer system that
captures information by instrumentation or [andfer] measuring devices about the
location and status of a transport vehicle or package between the departure and
destination locations.

(129) Temporary job site--A location where licensed or registered sources of
radiation are used or stored other than the specific use location or locations listed
on a license or certificate of registration.

(130) [:29)] Termination--A release by the department [agerey] of the
obligations and authorizations of the licensee under the terms of the license. It does

not relieve a person of duties and responsibilities imposed by law.

(131) [£136)] Test--A method of determining the characteristics or condition of
sources of radiation or components thereof.

(132) [331)] Texas Regulations for Control of Radiation (TRCR)--All sections of
25 Texas Administrative Code (TAC) Chapter 289 [Fitle 25-FAC,Chapter289].

(133) [332)] Total effective dose equivalent (TEDE)--The sum of the effective
dose equivalent for external exposures and the committed effective dose equivalent

15



for internal exposures.

(134) [£333)] Total organ dose equivalent (TODE)--The sum of the deep dose
equivalent and the committed dose equivalent to the organ receiving the highest
dose as described in §289.202(rr)(1)(F) of this chapter [title].

(135) [£134)] Transport index--The dimensionless number (rounded up to the
next tenth) placed on the label of a package, to designate the degree of control to
be exercised by the carrier during transportation. The transport index is determined
as follows:

(A) For non-fissile material packages, the number determined by multiplying
the maximum radiation level in millisievert per hour (mSv/hr) at 1 meter (m) (3.3
feet) from the external surface of the package by 100 (equivalent to the maximum
radiation level in millirem per hour (mrem/hr) at 1 m (3.3 feet).[;-oF]

(B) For fissile material packages, the number determined by multiplying the
maximum radiation level in mSv/hr at 1 m (3.3 feet) from the external surface of
the package by 100 (equivalent to the maximum radiation level in mrem/hrat 1 m
(3.3 feet)), or, for criticality control purposes, the number obtained as described in

10 CFR §71.59 [Fitle-16,-€FR;$§7159], whichever is larger.

(136) [£335)] Trustworthiness and reliability--Characteristics of an individual
considered dependable in judgment, character, and performance, such that
unescorted access to category 1 or category 2 quantities of radioactive material by
that individual does not constitute an unreasonable risk to the public health and
safety or security. A determination of trustworthiness and reliability for this purpose
is based upon the results from a background investigation.

(137) [£136)] Type A quantity--A quantity of radioactive material, the aggregate
radioactivity of which does not exceed A, for special form radioactive material or A,

for normal form radioactive material, where A4 [A3] and A, are given in

§289.257(ee) of this chapter [title] (relating to Packaging and Transportation of
Radioactive Material) or may be determined by procedures described in
§289.257(ee) of this chapter [title].

(138) [(33A)] Type B quantity--A quantity of radioactive material greater than a
type A quantity.

(139) [£138)] Unescorted access--Solitary access to an aggregated category 1
or category 2 quantity of radioactive material or the devices that contain the
material.

(140) [£139)] Unrefined and unprocessed ore--Ore in its natural form before
[prierte] any processing, such as grinding, roasting or beneficiating, or refining.
Processing does not include sieving or encapsulation of ore or preparation of
samples for laboratory analysis.

(141) [£346)] Unrestricted area (uncontrolled area)--An area, or access to,
which is neither limited nor controlled by the licensee. For purposes of this chapter,
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"uncontrolled area" is an equivalent term.

(142) [341)] Very high radiation area--An area, accessible to individuals, in
which radiation levels from sources of radiation external to the body could result in
an individual receiving an absorbed dose more than [irexeessof] 500 rads (5 Gy in
one hour at 1 m) [meter{m}] from a source of radiation or from any surface that
the radiation penetrates. At very high doses received at high dose rates, units of
absorbed dose, gray and rad, are appropriate, rather than units of dose equivalent,
Sv, and rem.

(143) [342)] Veterinarian--An individual licensed by the Texas State Board of
Veterinary Medical Examiners to practice veterinary medicine under Texas
Occupations Code Chapter 801.

(144) [343)] Waste--Low-level radioactive wastes containing source, special
nuclear, or byproduct material that are acceptable for disposal in a land disposal
facility. For the purposes of this definition, low-level radioactive waste means
radioactive waste not classified as high-level radioactive waste, transuranic waste,
spent nuclear fuel, or byproduct material as defined in paragraph (18)(B) - (E)
[(39B)—FE)] of this subsection.

(145) [344)] Week--Seven consecutive days starting on Sunday.

(146) [345)] Whole body--For purposes of external exposure, head, trunk
including male gonads, arms above the elbow, or legs above the knee.

(147) [£346)] Worker--An individual engaged in work under a license or
certificate of registration issued by the department [agerey] and controlled by a
licensee or registrant[;] but does not include the licensee or registrant.

(148) [3474)] Working level (WL)--Any combination of short-lived radon

daughters in 1 liter of air that will result in the ultimate emission of 1.3 x 10° MeV
of potential alpha particle energy. The short-lived radon daughters are--for radon-
222: polonium-218, lead-214, bismuth-214, and polonium-214; and for radon-220:
polonium-216, lead-212, bismuth-212, and polonium-212.

(149) [£348)] Working level month (WLM)--An exposure to one working level for
170 hours--2,000 working hours per year divided by 12 months per year is
approximately equal to 170 hours per month.

(150) [£349)] Year--The period of time beginning in January used to determine
compliance with the provisions of this chapter. The licensee may change the
starting date of the year used to determine compliance by the licensee if [provided
that] the change is made at the beginning of the year and that no day is omitted or
duplicated in consecutive years.

(c) Exemptions.

(1) General provision. The department [agerey] may, upon application
[therefore] or [upen] its own initiative, exempt a source of radiation or a kind of
use or user from the requirements of this chapter if the department [agerey]
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determines that the exemption is not prohibited by law and will not result in a
significant risk to public health and safety, and the environment. In determining

such exemptions, the department considers [agerey-wil-consider]:
(A) state of technology;

(B) economic considerations in relation to benefits to the public health and
safety; and

(C) other societal, socioeconomic, or public health and safety considerations.

(2) United States Department of Energy (DOE) contractors and NRC contractors.
Any DOE contractor or subcontractor and any NRC contractor or subcontractor of
the following categories, operating within Texas, is exempt from this chapter,
except [with-the-exeeptionof] §289.204 of this subchapter [title] (relating to Fees
for Certificates of Registration, Radioactive Material Licenses, Emergency Planning
and Implementation, and Other Regulatory Services), to the extent that such
contractor or subcontractor under that individual's contract, receives, possesses,
uses, transfers, or acquires sources of radiation:

(A) prime contractors performing work for DOE at United States government-
owned or controlled sites, including the transportation of sources of radiation to or
from such sites and the performance of contract services during temporary
interruptions of such transportation;

(B) prime contractors of DOE performing research in, or development,
manufacture, storage, testing, or transportation of atomic weapons or components
of atomic weapons [thereof];

(C) prime contractors of DOE using or operating nuclear reactors or other
nuclear devices in a United States government-owned vehicle or vessel; and

(D) any other prime contractor or subcontractor of DOE or of NRC when
Texas [the-state] and NRC jointly determine that:

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

(i) as specified in [acecerdance—with] the terms of the contract or
subcontract, there is adequate assurance that the work [thereunder] can be
accomplished without undue risk to the public health and safety and the
environment.

(d) Records.

(1) Each licensee must [shalt] maintain records showing the receipt, transfer,
and disposal of all non-exempt sources of radiation.

(A) Records of receipt, transfer, and disposal of sources of radiation must

[shal] include, as a minimum[;—thefollowing-information]:
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(i) a unique identification of each source of radiation, including:
(I) manufacturer's name;
(II) isotope;
(IIT) activity; and
(IV) if available, sealed source serial number;
(ii) the date of receipt, transfer, or disposal of each source of radiation;

(iii) for the licensee transferring the source of radiation, the name of the
transferee, the number of the transferee's radioactive material license authorizing
possession of the material, and the regulatory agency issuing the license to the
transferee; and

(iv) for the licensee receiving the source of radiation, the name of the
transferor, the number of the transferor's radioactive material license authorizing
possession of the material, and the regulatory agency issuing the license to the
transferor.

(B) Records of receipt_and[;] transfer[;and-dispesal] of radioactive material
must [shalt] be retained [maintained] by the licensee until disposal of the records is
authorized by the department [agerey]. Records of radioactive material disposal
must be retained by the licensee until termination of the license.

(2) Additional record requirements and retention periods are specified elsewhere
in this chapter.

(3) All records required by this chapter must [shalt] be accurate and factual.

(4) Records are only valid if stamped, initialed, or signed and dated by
authorized personnel or otherwise authenticated.

(5) Each record required by this chapter must include all pertinent information
and be stored in a legible and reproducible format [fegibte] throughout the

retention period specified by the department [agerey—Fherecordmay-be-the

safeguards against tampering with and loss of records.

(e) Inspections.

(1) The department [ageney] may enter public or private property at reasonable
times to determine whether, in a matter under the department's [agerey's]
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jurisdiction, there is compliance with the Act, the department's [agerey's] rules,
license conditions, and orders issued by the department [ageney].

(2) Each licensee must [shalt] afford the department [agerey], at all reasonable
times, opportunity to inspect sources of radiation and the premises and facilities
where [wherein—sueh] sources of radiation are used or stored.

(3) Each licensee must [shalt] make available to the department [agenrey] for
inspection, upon reasonable notice, records maintained as specified in [accordanece
with] this chapter.

(f) Tests.

(1) Each licensee must [shalt] perform, upon instructions from the department
[ageney], or must [shaH] permit the department [agerey] to perform, [sueh]
reasonable tests [as] the department [ageney] deems appropriate or necessary,
including [;-butnotldimited-to;] tests of:

(A) sources of radiation;
(B) facilities where [whereir] sources of radiation are used or stored;
(C) radiation detection and monitoring instruments; and

(D) other equipment and devices used in connection with utilization or
storage of licensed sources of radiation.

(2) Each licensee is required to accept from the department [ageney], samples
collected from its facility [faeHityfies)] or from areas that are radioactive resulting
from [asaresultof] its licensed activities.

(g) Tests for leakage or [ardfer] contamination of sealed sources.

(1) The licensee possessing [rpessession-of] any sealed source must [shalt]
assure that:

(A) each sealed source, except as specified in paragraph (2) of this
subsection and §289.253(j) [§289-253{#)] of this chapter [title], is tested for
leakage or contamination and the test results are received before the sealed source
is put into use unless the licensee has a certificate from the transferor indicating
that the sealed source was tested within six [6] months before transfer to the
licensee;

(B) each sealed source that is not designed to emit alpha particles is tested
for leakage or contamination at intervals not to exceed six [6] months or at
alternative intervals approved by the department [ageney], the NRC, or any
agreement state after evaluation of information specified in §289.252(v) of this
chapter [title] or equivalent regulations of the NRC or any agreement state;

(C) each sealed source that is designed to emit alpha particles is tested for
leakage or contamination at intervals not to exceed three [3] months or at
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alternative intervals approved by the department [ageney], the NRC, or any
agreement state after evaluation of information specified in §289.252(v) of this
chapter [title], or equivalent regulations of the NRC, or any agreement state;

(D) for each sealed source that is required to be tested for leakage or
contamination, at any other time there is reason to suspect that the sealed source
might have been damaged or might be leaking, [thelicensee-shal-assure-that] the
sealed source is tested for leakage or contamination before further use;

(E) tests for leakage for all sealed sources, except brachytherapy sources
manufactured to contain radium, are [shall-be] capable of detecting the presence of
0.005 pCi (185 Bq) of radioactive material on a test sample. Test samples must
[shall] be taken from the sealed source or from the surfaces of the container in
which the sealed source is stored or mounted and at the nearest accessible point to
the sealed source where contamination might accumulate. For a sealed source
contained in a device, test samples are obtained when the source is in the "off"
position;

(F) the test for leakage for brachytherapy sources manufactured to contain
radium are [shal-be] capable of detecting an absolute leakage rate of 0.001 uCi (37
Bqg) of radon-222 in a 24-hour period when the collection efficiency for radon-222
and its daughters has been determined with respect to collection method, volume,
and time;

(G) tests for contamination from radium daughters are [shal-be] taken on
the interior surface of brachytherapy source storage containers and are [shall-be]
capable of detecting the presence of 0.005 pCi (185 Bq) of a radium daughter that
has a half-life greater than four [4] days; and

(H) tests for leakage or contamination are [shalt-be] performed using a leak
test kit or method approved by the department [agerey], the NRC, or any
agreement state.

(2) A licensee need not perform tests for leakage or contamination on the
following [sealed-seurees]:

(A) sealed sources containing only radioactive material with a half-life of less
than 30 days;

(B) sealed sources containing only radioactive material as a gas;

(C) sealed sources containing 100 pCi (3.7 MBQq) or less of beta or gamma-
emitting material or 10 uCi (370 kBq) or less of alpha or neutron-emitting material;

(D) sealed sources containing only hydrogen-3 (tritium);
(E) seeds of iridium-192 encased in nylon ribbon; and

(F) sealed sources, except teletherapy and brachytherapy sources, that
[whieh] are stored, not being used, and identified as in storage. However, the [Fhe]
licensee must [shall,-hewever;] test each [sueh] sealed source for leakage or
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contamination and receive the test results before any use or transfer, unless it has
been tested for leakage or contamination in the [withir] six months before the date
of use or transfer.

(3) Analysis of tests for leakage or contamination from sealed sources must
[shaHl] be performed by persons specifically authorized by the department
[ageney], the NRC, or any agreement state to perform such services.

(4) Test results must [shaHl] be kept in units of microcurie or becquerel and
maintained for inspection by the department [agerey].

(5) The following is [shall-be] considered evidence that a sealed source is
leaking:

(A) the presence of 0.005 uCi (185 Bg) or more of removable contamination
on any test sample;

(B) leakage of 0.001 uCi (37 Bq) of radon-222 per 24 hours for
brachytherapy sources manufactured to contain radium; or

(C) the presence of removable contamination resulting from the decay of
0.005 pCi (185 Bqg) or more of radium.

(6) The licensee must [shal] immediately withdraw a leaking sealed source from
use and must [shaH] take action to prevent the spread of contamination. Within two
years of the determination that a sealed source is leaking, the leaking sealed source
must [shalt] be repaired or transferred for disposal as specified in [accerdance—with]
§289.202 of this subchapter [title]. The licensee must [shalt] check the equipment
associated with the leaking source for radioactive contamination and, if
contaminated, have it decontaminated or disposed of as specified in [accerdance
with] §289.202 of this subchapter [title].

(7) Reports of test results for leaking or contaminated sealed sources must
[shall] be made as specified in [accerdance-with] §289.202(bbb) of this subchapter
[titte].

(h) Additional requirements. The department [agerey] may, by rule, order, or
condition of license or general license acknowledgment, impose upon any licensee
such requirements in addition to those established in this chapter as it deems
appropriate or necessary to minimize danger to public health and safety or property
or the environment.

(i) Violations. An injunction or other court order may be obtained prohibiting any
violation of any provision of the Act or any rule or order issued thereunder. Any
person who willfully violates any provision of the Act or any rule or order issued
thereunder may be guilty of a misdemeanor and upon conviction, may be punished
by fine or imprisonment or both, as provided by law.

(j) Impounding. Sources of radiation are [shaH-be] subject to impounding as
specified in [accerdancewith] §401.068 of the Act and §289.205 of this subchapter
[title] (relating to Hearing and Enforcement Procedures).
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(k) Communications.

(1) Except where otherwise specified, all communications and reports
concerning this chapter and applications filed under them should be addressed to
Radiation Control, Department of State Health Services, P.O. Box 149347, Austin,
Texas, 78714-9347. Communications, reports, and applications may be delivered in
person to the department's [ageney's] office located at 1100 West 49th Street
[8407 Wall-Street], Austin, Texas.

(2) Documents transmitted to the department [ageney] will be deemed
submitted on the date of the postmark[;faesimile;] or other electronic media
transmission.

(1) Interpretations. Except as specifically authorized by the department [agerey] in
writing, no interpretation of the meaning of this chapter by any officer or employee
of the department [ageney] other than a written interpretation by the Office of
General Counsel, Department of State Health Services, will be considered binding

upon the department [agerey].
(m) [€)] Mean quality factors and absorbed dose equivalencies.

(1) As used in this chapter, the quality factors for converting absorbed dose to
dose equivalent are shown in the following table:

Figure: 25 TAC §289.201(m)(1) [Figurer25-TAC§289283H{nHx1)]

(2) If it is more convenient to measure the neutron fluence rate than to
determine the neutron dose equivalent rate in sievert per hour or rem per hour, as
provided in paragraph (1) of this subsection, 1 rem (0.01 Sv) of neutron radiation
of unknown energies may, for purposes of this section, be assumed to result from a
total fluence of 25 million neutrons per square centimeter incident upon the body. If
sufficient information exists to estimate the approximate energy distribution of the
neutrons, the licensee may use the fluence rate per unit dose equivalent or the
appropriate Q value from the following table to convert a measured tissue dose in
rad (gray) to dose equivalent in rem (Sv).

Figure: 25 TAC §289.201(m)(2) [Figurer25-TAC§2892831{nH2)]

[ -Open—+ecerds:]
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(n) [€£e)] Units of activity. For purposes of this chapter, activity is expressed in the
special unit of curie (Ci), becquerel (Bq), or its multiples, or disintegrations or
transformations per second (dps or tps).

(1) 1 Ci = 3.7 x 1010 dps or tps = 3.7 x 1010 Bq = 2.22 x 1012 disintegrations
or transformations per minute (dpm or tpm).

(2) 1 Bg = 1 dps or tps.
§289.202. Standards for Protection Against Radiation from Radioactive Materials.
(@) Purpose.

(1) This section establishes standards for protection against ionizing radiation
resulting from activities conducted under [iraccordance-with] licenses issued by

the department [agenrey].

(2) The requirements in this section are designed to control the receipt,
possession, use, and transfer of sources of radiation by any licensee so the total
dose to an individual, including doses resulting from all sources of radiation other
than background radiation, does not exceed the standards for protection against
radiation prescribed in this section. However, nothing in this section may [shaH] be
construed as limiting actions that are [may-be] necessary to protect health and
safety in an emergency.

(b) Scope.

(1) Except as specifically provided in other sections of this chapter, this section
applies to persons who receive, possess, use, or transfer sources of radiation,
unless otherwise exempted. No person may use, manufacture, produce, transport,
transfer, receive, acquire, own, possess, process, or dispose of sources of radiation
unless that person has a license or exemption from the department [agenrey]. The
dose limits in this section do not apply to doses due to background radiation, to
exposure of patients to radiation for the purpose of medical diagnosis or therapy, to
exposure from individuals administered radioactive material and released as
specified in [aeeerdanece—with] this chapter, or to voluntary participation in medical
research programs. No [Hewever;,—Re] radiation may be deliberately applied to
human beings except by or under the supervision of an individual authorized by and
licensed as specified in [acecordance-with] Texas' statutes to engage in the healing
arts.

(2) Licensees who are also registered by the department [ageney] to receive,
possess, use, and transfer radiation machines must [shaH] also comply with the
requirements of §289.231 of this chapter [title] (relating to General Provisions and
Standards for Protection Against Machine-Produced Radiation).

(c) Definitions. The following words and terms when used in this section [shaH]
have the following meaning[;] unless the context clearly indicates otherwise.

(1) Air-purifying respirator--A respirator with an air-purifying filter, cartridge, or
canister that removes specific air contaminants by passing ambient air through the
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air-purifying element.

(2) Annual limit on intake (ALI)--The derived limit for the amount of radioactive
material taken into the body of an adult worker by inhalation or ingestion in a year.
ALI is the smaller value of intake of a given radionuclide in a year by Reference Man
that would result in a committed effective dose equivalent of 5 rem [rems] (0.05
sievert (Sv)) or a committed dose equivalent of 50 rem [rems] (0.5 Sv) to any
individual organ or tissue. ALI values for intake by ingestion and by inhalation of
selected radionuclides are given in Columns 1 and 2 of Table I of subsection
(ggg)(2) of this section.

(3) Assigned protection factor (APF)--The expected workplace level of
respiratory protection that would be provided by a properly functioning respirator or
a class of respirators to properly fitted and trained users. Operationally, the inhaled
concentration can be estimated by dividing the ambient airborne concentration by
the APF.

(4) Atmosphere-supplying respirator--A respirator that supplies the respirator
user with breathing air from a source independent of the ambient atmosphere and
includes supplied-air respirators (SARs) and self-contained breathing apparatus
(SCBA) units.

(5) Class--A classification scheme for inhaled material according to its rate of
clearance from the pulmonary region of the lung. Materials are classified as D, W,
or Y, which apply to a range of clearance half-times: for Class D, Days, of less than
10 days; for Class W, Weeks, from 10 to 100 days, and for Class Y, Years, of
greater than 100 days. For purposes of this section, lung class and inhalation class
are equivalent terms.

(6) Debris--The remains of something destroyed, disintegrated, or decayed.
Debris does not include soils, sludges, liquids, gases, naturally occurring radioactive
material regulated as specified in [acecerdance-with] §289.259 of this chapter [title]
(relating to Licensing of Naturally Occurring Radioactive Material (NORM)), or low-
level radioactive waste (LLRW) received from other persons.

(7) Declared pregnant woman--A woman who has voluntarily informed the
licensee, in writing, of her pregnancy and the estimated date of conception. The
declaration remains in effect until the declared pregnant woman voluntarily
withdraws the declaration in writing or is no longer pregnant.

(8) Demand respirator--An atmosphere-supplying respirator that admits
breathing air to the facepiece only when a negative pressure is created inside the
facepiece by inhalation.

(9) Derived air concentration (DAC)--The concentration of a given radionuclide
in air that, if breathed by Reference Man for a working year of 2,000 hours under
conditions of light work, results in an intake of 1 ALI. For purposes of this section,
the condition of light work is an inhalation rate of 1.2 cubic meters of air per hour
for 2,000 hours in a year. DAC values are given in Column 3 of Table I of
subsection (ggg)(2) of this section.
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(10) Derived air concentration-hour (DAC-hour)--The product of the
concentration of radioactive material in air, expressed as a fraction or multiple of
the derived air concentration for each radionuclide, and the time of exposure to that
radionuclide, in hours. A licensee may take 2,000 DAC-hours to represent ALI,
equivalent to a committed effective dose equivalent of 5 rem [rems] (0.05 Sv).

(11) Disposable respirator--A respirator for which maintenance is not intended
and that is designed to be discarded after excessive breathing resistance, sorbent
exhaustion, physical damage, or end-of-service-life renders it unsuitable for use.
Examples of this type of respirator are a disposable half-mask respirator or a
disposable escape-only self-contained breathing apparatus.

(12) Dosimetry processor--A person that processes and evaluates personnel
monitoring devices [ir-order] to determine the radiation dose delivered to the
monitoring devices.

(13) Filtering facepiece (dust mask)--A negative pressure particulate respirator
with a filter as an integral part of the facepiece or with the entire facepiece
composed of the filtering medium, not equipped with elastomeric sealing surfaces
and adjustable straps.

(14) Fit factor--A quantitative estimate of the fit of a particular respirator to a
specific individual, and typically estimates the ratio of the concentration of a
substance in ambient air to its concentration inside the respirator when worn.

(15) Fit test--The use of a protocol to qualitatively or quantitatively evaluate the
fit of a respirator on an individual.

(16) Helmet--A rigid respiratory inlet covering that also provides head protection
against impact and penetration.

(17) Hood--A respiratory inlet covering that completely covers the head and
neck and may also cover portions of the shoulders and torso.

(18) Inhalation class (see definition for Class).

(19) Loose-fitting facepiece--A respiratory inlet covering that is designed to form
a partial seal with the face.

(20) Lung class (see definition for Class).

(21) Nationally tracked source--A sealed source containing a quantity equal to or
greater than category [Categery] 1 or category [Categery] 2 levels of any
radioactive material listed in subsection (hhh)(2) of this section. In this context a
sealed source is defined as radioactive material that is sealed in a capsule or closely
bonded, in a solid form, and which is not exempt from regulatory control. It does
not mean material encapsulated solely for disposal, or nuclear material contained in
any fuel assembly, subassembly, fuel rod, or fuel pellet. Category 1 nationally
tracked sources are those containing radioactive material at a quantity equal to or
greater than the category [Gategoery] 1 threshold. Category 2 nationally tracked
sources are those containing radioactive material at a quantity equal to or greater
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than the category [Categery] 2 threshold but less than the category [Category] 1
threshold.

(22) Negative pressure respirator (tight fitting)--A respirator in which the air
pressure inside the facepiece is negative during inhalation with respect to the
ambient air pressure outside the respirator.

(23) Non-stochastic [Nenstechastie] effect--A health effect, the severity of which
varies with the dose and for which a threshold is believed to exist. Radiation-
induced cataract formation is an example of a non-stochastic [renstechastie] effect.
For purposes of this section, deterministic effect is an equivalent term.

(24) Planned special exposure--An infrequent exposure to radiation, separate
from and in addition to the annual occupational dose limits.

(25) Positive pressure respirator--A respirator in which the pressure inside the
respiratory inlet covering exceeds the ambient air pressure outside the respirator.

(26) Powered air-purifying respirator--An air-purifying respirator that uses a
blower to force the ambient air through air-purifying elements to the inlet covering.

(27) Pressure demand respirator--A positive pressure atmosphere-supplying
respirator that admits breathing air to the facepiece when the positive pressure is
reduced inside the facepiece by inhalation.

(28) Qualitative fit test--A pass/fail fit test to assess the adequacy of respirator
fit that relies on the individual's response to the test agent.

(29) Quantitative fit test--An assessment of the adequacy of respirator fit by
numerically measuring the amount of leakage into the respirator.

(30) Quarter--A period of time equal to one-fourth of the year observed by the
licensee, approximately 13 consecutive weeks, providing that the beginning of the
first quarter in a year coincides with the starting date of the year and that no day is
omitted or duplicated in consecutive quarters.

(31) Reference man--A hypothetical aggregation of human physical and
physiological characteristics determined by international consensus. These
characteristics may be used by researchers and public health employees to
standardize results of experiments and to relate biological insult to a common base.
A description of Reference Man is contained in the International Commission on
Radiological Protection Report, ICRP Publication 23, "Report of the Task Group on
Reference Man."

(32) Respiratory protective equipment--An apparatus, such as a respirator, used
to reduce an individual's intake of airborne radioactive materials.

(33) Sanitary sewerage--A system of public sewers for carrying off waste water
and refuse, but excluding sewage treatment facilities, septic tanks, and leach fields
owned or operated by the licensee or registrant.
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(34) Self-contained breathing apparatus--An atmosphere-supplying respirator
for which the breathing air source is designed to be carried by the user.

(35) Stochastic effect--A health effect that occurs randomly and for which the
probability of the effect occurring, rather than its severity, is assumed to be a linear
function of dose without threshold. Hereditary effects and cancer incidence are
examples of stochastic effects. For purposes of this section probabilistic effect is an
equivalent term.

(36) Supplied-air respirator or airline respirator--An atmosphere-supplying
respirator for which the source of breathing air is not designed to be carried by the
user.

(37) Tight-fitting facepiece--A respiratory inlet covering that forms a complete
seal with the face.

(38) User seal check (fit check)--An action conducted by the respirator user to
determine if the respirator is properly seated to the face. Examples include negative
pressure check, positive pressure check, irritant smoke check, or isoamyl acetate
check.

(39) Weighting factor wt for an organ or tissue (T)--The proportion of the risk of

stochastic effects resulting from irradiation of that organ or tissue to the total risk
of stochastic effects when the whole body is irradiated uniformly. For calculating the
effective dose equivalent, the values of wt are:

Figure: 25 TAC §289.202(c)(39) (no change)
(d) Implementation.

(1) Any existing license condition that is more restrictive than this section
remains in force until there is an amendment or renewal of the license that modifies
or removes this condition.

(2) If a license condition exempts a licensee from a provision of this section in
effect on or before January 1, 1994, it also exempts the licensee from the
corresponding provision of this section.

(3) If a license condition cites provisions of this section in effect before [prierte]
January 1, 1994, that do not correspond to any provisions of this section, the
license condition remains in force until there is an amendment or renewal of the
license that modifies or removes this condition.

(e) Radiation protection programs.

(1) Each licensee must [shalt] develop, document, and implement a radiation
protection program sufficient to ensure compliance with the provisions of this
section. See subsection (mm) of this section for recordkeeping requirements
relating to these programs. Documentation of the radiation protection program may
be incorporated in the licensee's operating, safety, and emergency procedures.
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(2) The licensee must [shall] use, to the extent practicable, procedures and
engineering controls based upon sound radiation protection principles to achieve
occupational doses and public doses that are as low as is reasonably achievable
(ALARA).

(3) The licensee must [shal], at intervals not to exceed 12 months, ensure the
radiation protection program content and implementation is reviewed. The review
must [shal] include a reevaluation of the assessments made to determine
monitoring is not required, as specified in [aceerdanece-with] subsection (q)(1) and
(3) of this section in conjunction with the licensee's current operating conditions.

(4) To implement the ALARA requirement in paragraph (2) of this subsection
and notwithstanding the requirements in subsection (n) of this section, a constraint
on air emissions of radioactive material to the environment, excluding radon-222
and its daughters, must [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 (TEDE) more than [irexeessof] 10
millirem [miHirems] (mrem) (0.1 millisievert (mSv)) per year, from these
emissions. If a licensee subject to this requirement exceeds this dose constraint,
the licensee must [shalt] report the exceedance as required in subsection (yy) of
this section and promptly take appropriate corrective action to ensure against
recurrence.

(5) If monitoring is not required as specified in [accerdance-with] subsection
(9)(1) and (3) of this section, the licensee must [shall] document assessments
made to determine the requirements of subsection (q)(1) and (3) of this section are
not applicable. The licensee must [shal] maintain the documentation as specified in
[aeeerdanee—with] subsection (rr)(5) of this section.

(f) Occupational dose limits for adults.

(1) The licensee must [shall] control the occupational dose to individuals, except
for planned special exposures as specified in [aeecerdanee-with] subsection (k) of
this section, to the following dose limits.

(A) An annual limit that is [shalt-be] the lesser [meretimiting] of:

(i) the total effective dose equivalent being equal to 5 rem [rems] (0.05
Sv); or

(ii) the sum of the deep dose equivalent and the committed dose
equivalent to any individual organ or tissue, other than the lens of the eye, being
equal to 50 rem [rems] (0.5 Sv).

(B) The annual limits to the lens of the eye, to the skin of the whole body,
and to the skin of the extremities are [shaHl-be]:

(i) a lens dose equivalent of 15 rem [fems] (0.15 Sv); and

(ii) a shallow dose equivalent of 50 rem [rems] (0.5 Sv) to the skin of the
whole body or to the skin of any extremity.
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(2) Doses received over [ir-exeess—of] the annual limits, including doses
received during accidents, emergencies, and planned special exposures, must
[shaHl] be subtracted from the limits for planned special exposures that the
individual may receive during the current year and during the individual's lifetime.
See subsection (k)(6)(A) and (B) of this section.

(3) When the external exposure is determined by measurement with an external
personal monitoring device, the deep-dose equivalent must [shall] be used in place
of the effective dose equivalent, unless the effective dose equivalent is determined
by a dosimetry method approved by the department [agerey]. The assigned deep
dose equivalent must [shalt] be for the part [pertior] of the body receiving the
highest exposure. The assigned shallow-dose equivalent must [shall] be the dose

averaged over the contiguous 10 square centimeters (cm2) [éem%}] of skin
receiving the highest exposure.

(4) The deep dose equivalent, lens dose equivalent, and shallow dose equivalent
may be assessed from surveys[;] or other radiation measurements for the purpose
of demonstrating compliance with the occupational dose limits, if the individual
monitoring device was not in the region of highest potential exposure, or the results
of individual monitoring are unavailable.

(5) DAC and ALI [Perivedairconcentration{DAC)andannuaHimiteonintake
AL ] values are specified in Table I of subsection (ggg)(2) of this section and may
be used to determine the individual's dose and to demonstrate compliance with the
occupational dose limits. See subsection (rr) of this section.

(6) Notwithstanding the annual dose limits, the licensee must [shall] limit the
soluble uranium intake by an individual to 10 milligrams (mg) in a week, in
consideration of chemical toxicity. See footnote 3 of subsection (ggg)(2) of this
section.

(7) The licensee must [shal] reduce the dose that an individual may be allowed
to receive in the current year by the amount of occupational dose received while
employed by any other person. See subsection (j)(4) of this section.

(g) Compliance with requirements for summation of external and internal doses.

(1) If the licensee is required to monitor as specified in [accerdance-with-boeth]
subsection (q)(1) and (3) of this section, the licensee must [shalt] demonstrate
compliance with the dose limits by summing external and internal doses. If the
licensee is required to monitor only as specified in [aeeerdanece—with] subsection
(9)(1) of this section or only as specified in [acecerdanree-with] subsection (q)(3) of
this section, then summation is not required to demonstrate compliance with the
dose limits. The licensee may demonstrate compliance with the requirements for
summation of external and internal doses as specified in [accerdance-with]
paragraphs (2) - (4) of this subsection. The dose equivalents for the lens of the
eye, the skin, and the extremities are not included in the summation, but are
subject to separate limits.

(2) If the only intake of radionuclides is by inhalation, the TEDE [tetal-effective

31



dose-eguivalent] limit is not exceeded if the sum of the deep dose equivalent
divided by the TEDE [total-effective-dose-equivalent] limit, and one of the following,

does not exceed unity:
(A) the sum of the fractions of the inhalation ALI for each radionuclide; or

(B) the total number of derived air concentration-hours (DAC-hours) for all
radionuclides divided by 2,000; or

(C) the sum of the calculated committed effective dose equivalents to all
significantly irradiated organs or tissues (T) calculated from bioassay data using
appropriate biological models and expressed as a fraction of the annual limit. For
purposes of this requirement, an organ or tissue is deemed to be significantly
irradiated if, for that organ or tissue, the product of the weighting factors, wt

[wr_], and the committed dose equivalent, HT g5q [H:|-759—], per unit intake is
greater than 10 percent [+8%] of the maximum weighted value of HT 50 [Hy5g],
that is, wr Ht 50 [wg-Hx 591, per unit intake for any organ or tissue.

(3) If the occupationally exposed individual receives an intake of radionuclides
by oral ingestion greater than 10 percent [1+8%] of the applicable oral ALI, the
licensee must [shalt] account for this intake and include it in demonstrating
compliance with the limits.

(4) The licensee must [shaH] evaluate and, to the extent practical, account for
intakes through wounds or skin absorption. The intake through intact skin has been
included in the calculation of DAC for hydrogen-3 and does not need to be
evaluated or accounted for as specified in [aeeerdanece—with] this paragraph.

(h) Determination of external dose from airborne radioactive material.

(1) Licensees must [shalt], when determining the dose from airborne radioactive
material, include the contribution to the deep dose equivalent, eye dose equivalent,
and shallow dose equivalent from external exposure to the radioactive cloud. See
footnotes 1 and 2 of subsection (ggg)(2) of this section.

(2) Airborne radioactivity measurements and DAC values should [shall] not be
used as the primary means to assess the deep dose equivalent when the airborne
radioactive material includes radionuclides other than noble gases or if the cloud of
airborne radioactive material is not relatively uniform. The determination of the
deep dose equivalent to an individual should [shalt] be based on [upen]
measurements using instruments or individual monitoring devices.

(i) Determination of internal exposure.

(1) For purposes of assessing dose used to determine compliance with
occupational dose equivalent limits, the licensee must [shall], when required as
specified in [aeeerdanece-with] subsection (q) of this section, take suitable and
timely measurements of:

(A) concentrations of radioactive materials in air in work areas;
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(B) quantities of radionuclides in the body;
(C) quantities of radionuclides excreted from the body; or
(D) combinations of these measurements.

(2) Unless respiratory protective equipment is used, as provided in subsection
(x) of this section, or the assessment of intake is based on bioassays, the licensee
must [shalt] assume that an individual inhales radioactive material at the airborne
concentration in which the individual is present.

(3) When specific information on the physical and biochemical properties of the
radionuclides taken into the body or the behavior of the material in an individual is
known, the licensee may:

(A) use that information to calculate the committed effective dose equivalent,
and, if used, the licensee must [shaH] document that information in the individual's
record;

(B) upon prior approval from [ef] the department [agerey], adjust the DAC
or ALI values to reflect the actual physical and chemical characteristics of airborne
radioactive material, for example, aerosol size distribution or density; and

(C) separately assess the contribution of fractional intakes of Class D, W, or
Y compounds of a given radionuclide to the committed effective dose equivalent.
See subsection (ggg)(2) of this section.

(4) If the licensee chooses to assess intakes of Class Y material using the
measurements given in paragraph (1)(A) or (B) of this subsection, the licensee may
delay the recording and reporting of the assessments for periods up to seven
months, unless otherwise required by subsections (xx) or (yy) of this section. This
delay permits the licensee to make additional measurements basic to the
assessments.

(5) If the identity and concentration of each radionuclide in a mixture are
known, the fraction of the DAC applicable to the mixture for use in calculating DAC-
hours must [shall] be either:

(A) the sum of the ratios of the concentration to the appropriate DAC value,
that is, D, W, or Y, from subsection (ggg)(2) of this section for each radionuclide in
the mixture; or

(B) the ratio of the total concentration for all radionuclides in the mixture to
the most restrictive DAC value for any radionuclide in the mixture.

(6) If the identity of each radionuclide in a mixture is known, but the
concentration of one or more of the radionuclides in the mixture is unknown [ret
kroewn], the DAC for the mixture must [shaH] be the most restrictive DAC of any
radionuclide in the mixture.

(7) When a mixture of radionuclides in air exists, a licensee may disregard
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certain radionuclides in the mixture if:

(A) the licensee uses the total activity of the mixture in demonstrating
compliance with the dose limits in subsection (f) of this section and in complying
with the monitoring requirements in subsection (q)(3) of this section;

(B) the concentration of any radionuclide disregarded is less than 10 percent
[+06%] of its DAC; and

(C) the sum of these percentages for all of the radionuclides disregarded in
the mixture does not exceed 30 percent [36%].

(8) When determining the committed effective dose equivalent, the following
information may be considered.

(A) To [lrerderto] calculate the committed effective dose equivalent, the
licensee may assume that the inhalation of 1 ALI, or an exposure of 2,000 DAC-
hours, results in a committed effective dose equivalent of 5 rem [rems] (0.05 Sv)
for radionuclides that have their ALIs or DACs based on the committed effective
dose equivalent.

(B) For an ALI and the associated DAC determined by the non-stochastic
[renstechastie] organ dose limit of 50 rem [rems] (0.5 Sv), the intake of
radionuclides that would result in a committed effective dose equivalent of 5 rem
[rems] (0.05 Sv), that is, the stochastic ALI, is listed in parentheses in Table I of
subsection (ggg)(2) of this section. The licensee may, as a simplifying assumption,
use the stochastic ALI to determine committed effective dose equivalent. However,
if the licensee uses the stochastic ALI, the licensee must [shallalse] demonstrate
that the limit in subsection (f)(1)(A)(ii) of this section is met.

(j) Determination of occupational dose for the current year.

(1) For each individual who is likely to receive, in a year, an occupational dose
requiring monitoring as specified in [accerdanece-with] subsection (q) of this section,
the licensee must [shall] determine the occupational radiation dose received during
the current year.

(2) In complying with the requirements of paragraph (1) of this subsection, a
licensee may:

(A) accept, as a record of the occupational dose that the individual received
during the current year, RC Form 202-2 from previous [prier] or other current
employers, or other clear and legible records [reeerd], of all information required on
that form and indicating any periods of time for which data are not available; or

(B) accept, as a record of the occupational dose that the individual received
during the current year, a written, signed statement from the individual, or from
the individual's previous [prier] or other current employer [empleyer{s)] for work
involving radiation exposure, that discloses the nature and the amount of any
occupational dose that the individual received during the current year; or
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(C) obtain reports of the individual's dose equivalent from previous [prier] or
other current employers [empleyer{s)] for work involving radiation exposure, or the
individual's current employer, if the individual is not employed by the licensee, by
telephone, [faesimile;] letter, or other electronic media transmission. The licensee
must [shalt] request a written verification of the dose data if the authenticity of the
transmitted report cannot be established.

(3) The licensee must [shall] record the exposure data for the current year, as
required by paragraph (1) of this subsection, on RC Form 202-3, or other clear and
legible record, of all the information required on that form.

(4) If the licensee is unable to obtain a complete record of an individual's
current occupational dose while employed by any other licensee, the licensee must
[shaHl] assume in establishing administrative controls as specified in [accerdanece
with] subsection (f)(7) of this section for the current year, [that] the allowable dose
limit for the individual is reduced by 1.25 rem [rems] (12.5 mSv) for each quarter;
or 416 mrem (4.16 mSyv) for each month for which records were unavailable and
the individual was engaged in activities that could have resulted in occupational
radiation exposure.

(5) If an individual has incomplete (e.g., a lost or damaged personnel
monitoring device) current occupational dose data for the current year and that
individual is employed solely by the licensee during the current year, the licensee
must [shalt]:

(A) assume [that] the allowable dose limit for the individual is reduced by
1.25 rem [rems] (12.5 mSv) for each quarter;

(B) assume [that] the allowable dose limit for the individual is reduced by
416 mrem (4.16 mSv) for each month; or

(C) assess an occupational dose for the individual during the period of
missing data using surveys, radiation measurements, or other comparable data for
the purpose of demonstrating compliance with the occupational dose limits.

(6) Administrative controls established as specified in [accordance-with]
paragraph (4) of this subsection must [shal] be documented and maintained for
inspection by the department [agerey]. Occupational dose assessments made as
specified in [aeeerdanece—with] paragraph (5) of this subsection and records of data
used to make the assessment must [shaH] be maintained for inspection by the
department [ageney]. The licensee must [shaH] retain the records as specified in
[aecordanee—with] subsection (rr) of this section.

(k) Planned special exposures. A licensee may authorize an adult worker to receive
doses in addition to and accounted for separately from the doses received under
the limits specified in subsection (f) of this section, if [previded-that] each of the
following conditions is satisfied.

(1) The licensee authorizes a planned special exposure only in an exceptional
situation when alternatives that might avoid the doses estimated to result from the
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planned special exposure are unavailable or impractical.

(2) The licensee and employer, if the employer is not the licensee, specifically
authorizes the planned special exposure, in writing, before the exposure occurs.

(3) Before a planned special exposure, the licensee ensures that each individual
involved is:

(A) informed of the purpose of the planned operation;

(B) informed of the estimated doses and associated potential risks and
specific radiation levels or other conditions that might be involved in performing the
task; and

(C) instructed in the measures to be taken to keep the dose ALARA
considering other risks that may be present.

(4) Before [Priorte] permitting an individual to participate in a planned special
exposure, the licensee must [shall] determine:

(A) the internal and external doses from all previous planned special
exposures;

(B) all doses over [irexeess—of] the limits, including doses received during
accidents and emergencies, received during the lifetime of the individual; and

(C) all lifetime cumulative occupational radiation doses.

(5) In complying with the requirements of paragraph (4)(C) of this subsection, a
licensee may:

(A) accept, as the record of lifetime cumulative radiation dose, an up-to-date
RC Form 202-2 or equivalent, signed by the individual and countersigned by an
appropriate official of the most recent employer for work involving radiation
exposure, or the individual's current employer, if the individual is not employed by
the licensee; and

(B) obtain reports of the individual's dose equivalent from previous
employers [prieremployer{s)] for work involving radiation exposure, or the
individual's current employer, if the individual is not employed by the licensee, by
telephone, [faesimile;] letter, or other electronic media transmission. The licensee
must [shal] request a written verification of the dose data if the authenticity of the
transmitted report cannot be established.

(6) Subject to subsection (f)(2) of this section, the licensee must [shall] not
authorize a planned special exposure that would cause an individual to receive a
dose from all planned special exposures and all doses over [irexeess—ef] the limits
to exceed:

(A) the numerical values of any of the dose limits in subsection (f)(1) of this
section in any year; and
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(B) five times the annual dose limits in subsection (f)(1) of this section
during the individual's lifetime.

(7) The licensee maintains records of the conduct of a planned special exposure
as specified in [aeeerdance-with] subsection (qq) of this section and submits a

written report to the department as specified in [agerey-inaccordance-with]

subsection (zz) of this section.

(8) The licensee records the best estimate of the dose resulting from the
planned special exposure in the individual's record and informs the individual, in
writing, of the dose within 30 days of [frem] the date of the planned special
exposure. The dose from planned special exposures are [shaH] not [be] considered
in controlling future occupational dose of the individual as specified in [accerdanece
with] subsection (f)(1) of this section but must [shal] be included in evaluations
required by paragraphs (4) and (6) of this subsection.

(9) The licensee must [shaH] record the exposure history, as required by
paragraph (4) of this subsection, on RC Form 202-2, or other clear and legible
record, of all the information required on that form. The form or record must [shal]
show each period in which the individual received occupational exposure to
radiation or radioactive material and must [shalt] be signed by the individual who
received the exposure. For each period for which the licensee obtains reports, the
licensee must [shalt] use the dose shown in the report in preparing RC Form 202-2,
or equivalent.

(I) Occupational dose limits for minors. The annual occupational dose limits for
minors are 10 percent [+8%] of the annual occupational dose limits specified for
adult workers in subsection (f) of this section.

(m) Dose equivalent to an embryo/fetus.

(1) If a woman declares her pregnhancy, the licensee must [shaH] ensure that
the dose equivalent to an embryo/fetus during the entire pregnancy, due to
occupational exposure [ef-a-declaredpregrant-weman], does not exceed 0.5 rem
(5 mSv). If a woman chooses not to declare pregnancy, the occupational dose
limits specified in subsection (f)(1) of this section are applicable to the woman. See
subsection (rr) of this section for recordkeeping requirements.

(2) The licensee must [shaHl] make efforts to avoid substantial variation above a
uniform monthly exposure rate to a declared pregnant woman [se-as] to satisfy the
limit in paragraph (1) of this subsection. The National Council on Radiation
Protection and Measurements (NCRP) recommended in NCRP Report No. 91
"Recommendations on Limits for Exposure to Ionizing Radiation" (June 1, 1987),
that no more than 0.05 rem (0.5 mSv) to the embryo/fetus be received in any one
month.

(3) The dose equivalent to an embryo/fetus is [shal-be] taken as:

(A) the dose equivalent to the embryo/fetus from radionuclides in the
embryo/fetus and radionuclides in the declared pregnant woman; and
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(B) the dose equivalent that is most representative of the dose equivalent to
the embryo/fetus from external radiation, that is, in the mother's lower torso
region.

(i) If multiple measurements have not been made, assignment of the
highest deep dose equivalent for the declared pregnant woman is [shaltbe] the
dose equivalent to the embryo/fetus.

(i) If multiple measurements have been made, assignment of the deep
dose equivalent for the declared pregnant woman from the individual monitoring
device that is most representative of the dose equivalent to the embryo/fetus is
[shal-be] the dose equivalent to the embryo/fetus. Assignment of the highest deep
dose equivalent for the declared pregnant woman to the embryo/fetus is not
required unless that dose equivalent is also the most representative deep dose
equivalent for the region of the embryo/fetus.

(4) If by the time the woman declares pregnancy to the licensee, the dose
equivalent to the embryo/fetus has exceeded 0.45 rem (4.5 mSv), the licensee will
be [shaltbe] deemed compliant [te-be-irnecemphanece] with paragraph (1) of this
subsection, if the additional dose equivalent to the embryo/fetus does not exceed
0.05 rem (0.5 mSv) during the remainder of the pregnancy.

(n) Dose limits for individual members of the public.

(1) Each licensee must [shalt] conduct operations and ensure [se-that]:
(A) the TEDE [Fhetotal-effective-dose—equivalent] to individual members of

the public from the licensed and [andfer] registered operation does not exceed 0.1
rem (1 mSv) in a year, exclusive of the dose contribution from background
radiation, from any medical administration the individual has received, from
exposure to individuals administered radioactive material and released as specified
in [accerdance-with] §289.256 of this chapter [titte] (relating to Medical and
Veterinary Use of Radioactive Material), from voluntary participation in medical
research programs, and from the licensee's disposal of radioactive material into
sanitary sewerage as specified in [aecerdanee—with] subsection (gg) of this section;
and

(B) the dose in any unrestricted area from licensed and [ardfer] registered
external sources, exclusive of the dose contributions from patients administered
radioactive material and released as specified in [accordance-with] §289.256 of this
chapter [title], does not exceed 0.002 rem (0.02 mSv) in any one hour.

(2) If the licensee permits members of the public to have access to restricted
areas, the limits for members of the public continue to apply to those individuals.

(3) A licensee or an applicant for a license may apply for prior department
[ageney] authorization to operate up to an annual dose limit for an individual
member of the public of 0.5 rem (5 mSv). This application must [shalt] include [the

foHowinginfermatien]:
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(A) a demonstration of the need for and the expected duration of operations
over [irexeess-of] the limit in paragraph (1) of this subsection;

(B) the licensee's program to assess and control dose within the 0.5 rem (5
mSv) annual limit; and

(C) the procedures [te-befellewed] to maintain the dose ALARA.

(4) In addition to the requirements of this section, a licensee subject to the
provisions of the United States Environmental Protection Agency's (EPA) generally
applicable environmental radiation standards in 40 Code of Federal Regulations
(CFR)[7] §190, must also [shaH] comply with those requirements.

(5) The department [ageney] may impose additional restrictions on radiation
levels in unrestricted areas and on the total quantity of radionuclides that a licensee
may release in effluents [#-erder] to restrict the collective dose.

(6) Notwithstanding paragraph (1)(A) of this subsection, a licensee may permit
visitors to an individual who cannot be released, as specified in [accordance-with]
§289.256 of this chapter [title], to receive a radiation dose greater than 0.1 rem (1
mSyv) if:

(A) the radiation dose received does not exceed 0.5 rem (5 mSv); and

(B) the authorized user, as defined in §289.256 of this chapter [title], has
determined before the visit that it is appropriate.

(o) Compliance with dose limits for individual members of the public.

(1) The licensee must [shall] make, or cause to be made, surveys of radiation
levels in unrestricted areas and radioactive materials in effluents released to
unrestricted areas to demonstrate compliance with the dose limits for individual
members of the public as required in subsection (n) of this section.

(2) A licensee must [shalt] show compliance with the annual dose limit in
subsection (n) of this section by:

(A) demonstrating by measurement or calculation that the TEDE [tetal
effective-dose—eguivalent] to the individual likely to receive the highest dose from

the licensed or registered operation, does not exceed the annual dose limit; or
(B) demonstrating that:

(i) the annual average concentrations of radioactive material released in
gaseous and liquid effluents at the boundary of the unrestricted area do not exceed
the values specified in Table II of subsection (ggg)(2) of this section; and

(ii) if an individual were continuously present in an unrestricted area, the
dose from external sources of radiation would not exceed 0.002 rem (0.02 mSv) in
an hour and 0.05 rem (0.5 mSv) in a year.

(3) Upon approval from the department [agerey], the licensee may adjust the
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effluent concentration values in Table II, of subsection (ggg)(2) of this section, for
members of the public, to consider [take-inteaececount] the actual physical and
chemical characteristics of the effluents, such as, aerosol size distribution,
solubility, density, radioactive decay equilibrium, and chemical form.

(p) General surveys and monitoring.

(1) Each licensee must [shalt] make, or cause to be made, surveys of areas,
including the subsurface that:

(A) are necessary for the licensee to comply with this chapter; and
(B) are necessary under the circumstances to evaluate:

(i) the magnitude and extent of radiation levels;

(ii) concentrations or quantities of residual radioactivity; and

(iii) the potential radiological hazards of the radiation levels and residual
radioactivity detected.

(2) In addition to subsection (nn) of this section, records from surveys
describing the location and amount of subsurface residual radioactivity identified at
the site must [shall] be kept with records important for decommissioning, and such
records must [shalt] be maintained and retained as specified in [accerdance-with]
§289.252(gg) of this chapter [title] (relating to Licensing of Radioactive Material).

(3) The licensee must [shall] ensure that instruments and equipment used for
quantitative radiation measurements, for example, dose rate and effluent
monitoring, are operable and calibrated:

(A) by a person licensed or registered by the department [agerey], the
United States Nuclear Regulatory Commission (NRC), or any agreement state to
perform such service;

(B) at intervals not to exceed 12 months unless a different time interval is
specified in another section of this chapter;

(C) after each instrument or equipment repair;
(D) for the types of radiation used and at energies appropriate for use; and
(E) at an accuracy within 20 percent [28%] of the true radiation level.

(4) All individual monitoring devices requiring processing to determine the

radiation dose, except for [directand-indirectreadingpocket-dosimeters,—electronic
personal-dosimeters,and] those individual monitoring devices used to measure the
dose to any extremity, [thatrequireprocessing-to-determine-theradiation-dose]

and that are used by licensees to comply with subsection (f) of this section, with
other applicable provisions of this chapter, or with conditions specified in a license,
must [shall] be processed and evaluated by a dosimetry processor:
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(A) holding current personnel dosimetry accreditation from the National
Voluntary Laboratory Accreditation Program (NVLAP) of the National Institute of
Standards and Technology; and

(B) approved in this accreditation process for the type of radiation or
radiations included in the NVLAP program that most closely approximates the type
of radiation or radiations for which the individual wearing the dosimeter is
monitored.

(5) All individual monitoring devices must [shaH] be appropriate for the
environment in which they are used.

(q) Conditions requiring individual monitoring of external and internal occupational
dose. Each licensee must [shaH] monitor exposures from sources of radiation at
levels sufficient to demonstrate compliance with the occupational dose limits of this
section. As a minimum:

(1) each licensee must [shaH] monitor occupational exposure to radiation and
must [shaHl] supply and require the use of individual monitoring devices by:

(A) adults likely to receive, in one year from sources of radiation external to
the body, a dose more than 10 percent [irexeessoef108%] of the limits in
subsection (f)(1) of this section;

(B) minors likely to receive, in one year from sources of radiation external to
the body, a deep dose equivalent more than [irexeessof] 0.1 rem (1 mSv), a lens
dose equivalent more than [rexeessoef] 0.15 rem (1.5 mSv), or a shallow dose
equivalent to the skin or to the extremities more than [irexeessof] 0.5 rem (5
mSv);

(C) declared pregnant women likely to receive, during the entire pregnancy,
from sources of radiation external to the body, a deep dose equivalent more than
[#rexeessof] 0.1 rem (1 mSv); and

(D) individuals entering a high or very high radiation area;

(2) notwithstanding paragraph (1)(C) of this subsection, a licensee is exempt
from supplying individual monitoring devices to healthcare personnel who may
enter a high radiation area while providing patient care if:

(A) the personnel are not likely to receive, in one year from sources external
to the body, a dose more than 10 percent [irexeessof10%] of the limits in
subsection (f)(1) of this section; and

(B) the licensee complies with the requirements of subsection (e)(2) of this
section; and

(3) each licensee must [shal] monitor, to determine compliance with subsection
(i) of this section, the occupational intake of radioactive material by and assess the
committed effective dose equivalent to:
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(A) adults likely to receive, in one year, an intake more than 10 percent [ir
exeess-of10%] of the applicable ALI in Columns 1 and 2 of Table I of subsection
(ggg)(2) of this section;

(B) minors likely to receive, in one year, a committed effective dose
equivalent more than [#rexeessof] 0.1 rem (1 mSv); and

(C) declared pregnant women likely to receive, during the entire pregnancy,
a committed effective dose equivalent more than [#rexeessof] 0.1 rem (1 mSv).

(r) Location and use of individual monitoring devices.

(1) Each licensee must [shalt] ensure that individuals who are required to
monitor occupational doses as specified in [aeeerdance—with] subsection (q)(1)
[€eH] of this section wear and use individual monitoring devices as follows.

(A) An individual monitoring device used for monitoring the dose to the
whole body is [shaltbe] worn at the unshielded location of the whole body likely to
receive the highest exposure. When a protective apron is worn, the location of the
individual monitoring device is typically at the neck (collar).

(B) If an additional individual monitoring device is used for monitoring the
dose to an embryo/fetus of a declared pregnant woman, as specified in [accerdance
with] subsection (m)(1) of this section, it is [shaltbe] located at the waist under
any protective apron being worn by the woman.

(C) An individual monitoring device used for monitoring the lens dose
equivalent, to demonstrate compliance with subsection (f)(1)(B)(i) of this section,
is [shal-be] located at the neck (collar) or at a location closer to the eye, outside
any protective apron being worn by the monitored individual.

(D) An individual monitoring device used for monitoring the dose to the skin
of the extremities, to demonstrate compliance with subsection (f)(1)(B)(ii) of this
section, is [shal-be] worn on the skin of the extremity likely to receive the highest
exposure. Each individual monitoring device, to the extent practicable, is [shat-be]
oriented to measure the highest dose to the skin of the extremity being monitored.

(E) An individual monitoring device is [shali-be] assigned to and worn by only
one individual.

(F) An individual monitoring device that requires processing is [shal-be]
worn for the period of time authorized by the dosimetry processor [precesser's

certificate-ofregistration] or for no longer than three months, whichever is earlier
[more-restrictive].

(G) All individual monitoring devices are processed or evaluated at least
quarterly or promptly after replacement, whichever is more frequent.

(2) Each licensee must [shalt] ensure that individual monitoring devices are
returned to the dosimetry processor for proper processing, as applicable.
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(3) Each licensee must [shalt] ensure that adequate precautions are taken to
prevent a deceptive exposure of an individual monitoring device.

(s) Control of access to high radiation areas.

(1) The licensee must [shaHl] ensure that each entrance or access point to a high
radiation area has one or more of the following features:

(A) a control device that, upon entry into the area, causes the level of
radiation to be reduced below the [that] level at which an individual might receive a
deep dose equivalent of 0.1 rem (1 mSv) in one hour at 30 centimeters (cm), from
the source of radiation, from any surface that the radiation penetrates;

(B) a control device that energizes a conspicuous visible or audible alarm
signal so that the individual entering the high radiation area and the supervisor of
the activity are made aware of the entry; or

(C) entryways that are locked, except during periods when access to the
areas is required, with positive control over each individual entry.

(2) In place of the controls required by paragraph (1) of this subsection for a
high radiation area, the licensee may substitute continuous direct or electronic
surveillance that is capable of preventing unauthorized entry.

(3) The licensee may apply to the department [agerey] for approval of
alternative methods for controlling access to high radiation areas.

(4) The licensee must [shall] establish [the] controls required by paragraphs (1)
and (3) of this subsection in a way that does not prevent individuals from leaving a
high radiation area.

(5) The licensee is not required to control each entrance or access point to a
room or other area that is a high radiation area solely because of the presence of
radioactive materials prepared for transport and packaged and labeled as specified
in [accerdanece-with] the regulations of the United States Department of

Transportation (DOT) if [previded-that]:
(A) the packages do not remain in the area longer than three days; and

(B) the dose rate at 1 meter (m) from the external surface of any package
does not exceed 0.01 rem (0.1 mSv) per hour.

(6) The licensee is not required to control entrance or access to rooms or other
areas in hospitals solely because of the presence of patients containing radioactive
material, if [provided-that] there are personnel in attendance who are taking the
necessary precautions to prevent the exposure of individuals to sources of radiation
over [irexeess—of] the established limits in this section and who [te] operate within
the ALARA provisions of the licensee's radiation protection program.

(t) Control of access to very high radiation areas. In addition to the requirements in
subsection (s) of this section, the licensee must [shaH] institute measures to ensure
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that an individual is not able to gain unauthorized or inadvertent access to areas
where [{#n—whieh] radiation levels could be encountered at 500 rads (5 gray (Gy)
[grays]) or more in one hour at 1 m from a source of radiation or any surface
through which the radiation penetrates at this level.

(u) Control of access to very high radiation areas for irradiators.

(1) This subsection applies to licensees with sources of radiation in non-self-
shielded irradiators. This subsection does not apply to sources of radiation that are
used in teletherapy, [#a] industrial radiography, or [ir] completely self-shielded
irradiators where [in—whieh] the source of radiation is both stored and operated
within the same shielding radiation barrier and, in the designed configuration of the
irradiator, is always physically inaccessible to any individual and cannot create high
levels of radiation in an area that is accessible to any individual.

(2) Each area in which there may exist radiation levels more than [ir-exeessof]
500 rads (5 Gy [grays]) in one hour at 1 m from a source of radiation that is used
to irradiate materials must [shalt] meet the following requirements.

(A) Each entrance or access point is [shat-be] equipped with entry control
devices that:

(i) function automatically to prevent any individual from inadvertently
entering a very high radiation area;

(ii) permit deliberate entry into the area only after a control device is
actuated that causes the radiation level within the area, from the source of
radiation, to be reduced below that at which it would be possible for an individual to
receive a deep dose equivalent more than [irexeessof] 0.1 rem (1 mSv) in one
hour; and

(iii) prevent operation of the source of radiation if it would produce
radiation levels in the area that could result in a deep dose equivalent to an
individual more than [irexeessoef] 0.1 rem (1 mSv) in one hour.

(B) Additional control devices are [shalbe] provided so that, upon failure of
the entry control devices to function as required by subparagraph (A) of this
paragraph:

(i) the radiation level within the area, from the source of radiation, is
reduced below that at which it would be possible for an individual to receive a deep
dose equivalent more than [irexeessof] 0.1 rem (1 mSv) in one hour; and

(ii) conspicuous visible and audible alarm signals are generated to make
an individual attempting to enter the area aware of the hazard and at least one
other authorized individual, who is physically present, familiar with the activity, and
prepared to render or summon assistance, aware of the failure of the entry control
devices.

(C) The licensee provides [shallprevide] control devices so that, upon failure
or removal of physical radiation barriers other than the sealed source's shielded
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storage container:

(i) the radiation level from the source of radiation is reduced below that at
which it would be possible for an individual to receive a deep dose equivalent more
than [irexeessof] 0.1 rem (1 mSv) in one hour; and

(ii) conspicuous visible and audible alarm signals are generated to make
potentially affected individuals aware of the hazard and the licensee or at least one
other individual, who is familiar with the activity and prepared to render or summon
assistance, is aware of the failure or removal of the physical barrier.

(D) When the shield for stored sealed sources is a liquid, the licensee
provides [shal-previde] means to monitor the integrity of the shield and to signal,
automatically, loss of adequate shielding.

(E) Physical radiation barriers that comprise permanent structural
components, such as walls, that have no credible probability of failure or removal in
ordinary circumstances, are not required to comply with [reed-rot-meetthe

regquirements—ef] subparagraphs (C) and (D) of this paragraph.

(F) Each area is [shalt-be] equipped with devices that [wilt] automatically
generate conspicuous visible and audible alarm signals to alert personnel in the
area before the source of radiation can be put into operation and in time for any
individual in the area to operate a clearly identified control device, [which-mustbe]
installed in the area that [ard-whieh] can prevent the source of radiation from
being put into operation.

(G) Each area is [shall-be] controlled by use of [sueh] administrative
procedures and [sueh] devices [as—are] necessary to ensure that the area is cleared
of personnel before [prierte] each use of the source of radiation.

(H) Each area is [shal-be] checked by a radiation measurement to ensure
that, before [prierte] the first individual's entry into the area after any use of the
source of radiation, the radiation level from the source of radiation in the area is
below that at which it would be possible for an individual to receive a deep dose
equivalent more than [#rexeessof] 0.1 rem (1 mSv) in one hour.

(I) The entry control devices required in subparagraph (A) of this paragraph
are [shall-be] tested for proper functioning. See subsection (uu) of this section for
recordkeeping requirements.

(i) Testing must [shall] be conducted before [prierte] initial operation of
[with] the source of radiation on any day[;] unless operations were continued
uninterrupted from the previous day.

(ii) Testing must [shalt] be conducted before [prierte] resumption of
operation of the source of radiation after any unintentional interruption.

(iii) The licensee must [shalt] submit and adhere to a schedule for periodic
tests of the entry control and warning systems.
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(J) The licensee does [shal] not conduct operations, other than those
necessary to place the source of radiation in safe condition or to effect repairs on
controls, unless control devices are functioning properly.

(K) Entry and exit portals [thatare] used to transport [intransperting]
materials to and from the irradiation area, and [thatare] not intended for use by

individuals, are [shaltbe] controlled by such devices and administrative procedures
as [are] necessary to physically protect and warn against inadvertent entry by any
individual through these portals. Exit portals for irradiated materials are [shall-be]
equipped to automatically detect and signal the presence of any loose radioactive

material that is carried toward such an exit to prevent [anrdautematically-te
prevent] loose radioactive material from being carried out of the area.

(3) Licensees or applicants for licenses for sources of radiation under [withinthe
purview—of] paragraph (2) of this subsection [that-wilbe] used in a variety of
positions or in locations, such as open fields or forests, making [which-make] it
impracticable to comply with certain requirements of paragraph (2) of this
subsection, such as those for the automatic control of radiation levels, may apply to
the department [agerey] for approval of alternative safety measures. Alternative
safety measures must [shaHl] provide personnel protection at least equivalent to
those specified in paragraph (2) of this subsection. At least one of the alternative
measures must [shalt] include an entry-preventing interlock control based on a
measurement of the radiation that ensures the absence of high radiation levels
before an individual enters an [ean-gainaccesste-the] area where [sueh] sources
of radiation are used.

(4) The entry control devices required by paragraphs (2) and (3) of this
subsection must [shall] be established so [irsueha-way-that] no individual is [wilt
be] prevented from leaving the area.

(v) Use of process or other engineering controls. The licensee must [shall] use, to
the extent practicable, process or other engineering controls, such as containment,
decontamination, or ventilation, to control the concentrations of radioactive
material in air.

(w) Use of other controls.

(1) When it is not practicable to apply process or other engineering controls to
ensure [eentrotthe] concentrations of radioactive material in air [te] values are
below those that define an airborne radioactivity area, the licensee must [shal],

consistent with maintaining the TEDE [tetal-effective-dose-equivalent] ALARA,

increase monitoring and limit intakes by one or more of the following means:
(A) control of access;
(B) limitation of exposure times;
(C) use of respiratory protection equipment; or

(D) other controls.
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(2) If the licensee performs an ALARA analysis to determine whether respirators
should be used, the licensee may consider safety factors other than radiological
factors. The licensee must [shaHalse] consider the impact of respirator use on
workers' industrial health and safety.

(x) Use of individual respiratory protection equipment.

(1) If the licensee uses respiratory protection equipment to limit intakes of
radioactive material as specified in [aeecerdanee-with] subsection (w) of this section,

the licensee must: [shal-de-thefellowing:]

(A) [
shalt] use only resplratory protect|on equipment that is tested and cert|f|ed by the
National Institute for Occupational Safety and Health (NIOSH), except as provided
in subparagraph (B) of this paragraph.

t—he—Heeﬁsee—shaH] subm|t an appllcat|on to the de|:_>artmen [ageney] for authorlzed
use of [that] equipment, including a demonstration by testing, or a demonstration
on the basis of test information, that the material and performance characteristics
of the equipment are capable of providing the proposed degree of protection under
anticipated conditions of use, if the licensee wishes to use equipment that has not

been tested or certified by the NIOSH, or for which there is no schedule for testing
or certification.

(C) [Fheticenseeshall] implement and maintain a respiratory protection
program that includes:

(i) air sampling sufficient to identify the potential hazard, permit proper
equipment selection, and estimate doses;

(ii) surveys and bioassays, as appropriate, to evaluate actual intakes;

(iii) testing of respirators for operability (user seal check for face sealing
devices and functional check for others) immediately before [prierte] each use;

(iv) written procedures regarding the following:
(I) monitoring, including air sampling and bioassays;
(II) supervision and training of respirator users;
(III) fit testing;
(IV) respirator selection;
(V) breathing air quality;
(VI) inventory and control;

(VII) storage, issuance, maintenance, repair, testing, and quality
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assurance of respiratory protection equipment;
(VIII) recordkeeping; and

(IX) limitations on periods of respirator use and relief from respirator
use;

(v) determination by a physician before [prierte] initial fitting of a face-
sealing [face-sealing] respirator and the first field use of non-face-sealing [ren-face
sealing] respirators, and either, every 12 months thereafter or periodically at a
frequency determined by a physician, [that] the individual user is medically fit to
use the respiratory protection equipment; and

(vi) fit testing, with fit factor >10 times the APF for negative pressure
devices, and a fit factor >500 [>-508] for any positive pressure, continuous flow,
and pressure-demand devices, before the first field use of tight fitting, face-sealing
respirators and periodically thereafter at a frequency not to exceed one [1] year. Fit
testing must [shal] be performed with the facepiece operating in the negative
pressure mode.

(D) [Fheticenseeshall] advise each respirator user that the user may leave
the area at any time for relief from respirator use in the event of equipment
malfunction, physical or psychological distress, procedural or communication
failure, significant deterioration of operating conditions, or any other conditions that
might require [sueh] relief.

(E) [Fhelicenseeshall] use respiratory protection equipment within the
equipment manufacturer's expressed limitations for type and mode of use and
[shaH] provide for vision correction, adequate communication, low-temperature
work environment, and the concurrent use of other safety or radiological protection
equipment. The licensee must [shaHl] use equipment so that it does not [irsueha
way-ashotte] interfere with the proper operation of the respirator.

(F) ensure standby [Standby] rescue persons are positioned to render aid
[reguired] whenever one-piece atmosphere-supplying suits, or any combination of
supplied air respiratory protection device and personnel protective equipment are
used from which an unaided individual may have difficulty extricating himself or
herself. The standby persons must [shaH] be equipped with respiratory protection
devices or other apparatus appropriate for the potential hazards. The standby
rescue persons must [shaHl] observe or otherwise maintain continuous
communication with the workers (visual, voice, signal line, telephone, radio, or
other suitable means), and be immediately available to assist them in case of a
failure of the air supply or for any other reason that requires relief from distress. A
sufficient number of standby rescue persons must be immediately available to
assist all users of this type of equipment and [te] provide effective emergency
rescue, if needed.

(G) ensure atmosphere-supplying [Atmoesphere-supplyinrg] respirators are
[shat-be] supplied with respirable air of grade D quality, or better, as defined by

the Compressed Gas Association in publication G-7.1, "Commodity Specification for
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Air," 1997 and included in the regulations of the Occupational Safety and Health
Administration (29 CFR §1910.134(i)(1)(ii)(A) - (E)) [{Fitle 29, CFR;
§1910- 34 {1 H{Athreugh{E)]. Grade D quality air criteria include:

(i) oxygen content (volume/volume) of 19.5 - 23.5 percent [19-5-

23-5%];

(ii) hydrocarbon (condensed) content of 5 mg per cubic meter of air or
less;

(iii) carbon monoxide (CO) content of 10 parts per million (ppm) or less;
(iv) carbon dioxide content of 1,000 ppm or less; and
(v) lack of noticeable odor.

(H) [Fhelicenseeshall] ensure [that] no objects, materials, or substances,
such as facial hair, or any conditions interfering [that-interfere] with the facepiece
[face-facepieee] seal or valve function, and that are under the control of the
respirator wearer, are present between the skin of the wearer's face and the sealing
surface of a tight-fitting respirator facepiece.

(I) when [Ir] estimating the dose to individuals from intake of airborne
radioactive materials, initially assume the concentration of radioactive material in
the air, [thatis] inhaled when respirators are worn, is [initialhy—assumed-te-be] the
ambient concentration in air without respiratory protection, divided by the assigned
protection factor. If the dose is later found to be greater than the estimated dose,
the corrected value must [shall] be used. If the dose is later found to be less than
the estimated dose, the corrected value may be used.

(2) The department [ageney] may impose restrictions in addition to those in
paragraph (1) of this subsection, subsection (w) of this section, and subsection
(ggg)(1) of this section, [ir-erder] to:

(A) ensure that the respiratory protection program of the licensee is
adequate to limit doses to individuals from intakes of airborne radioactive materials

consistent with maintaining TEDE [tetal-effective-doseequivalent] ALARA; and

(B) limit the extent to which a licensee may use respiratory protection
equipment instead of process or other engineering controls.

(3) The licensee must [shal] obtain authorization from the department [ageney]
before assigning respiratory protection factors exceeding [irexeess—of] those
specified in subsection (ggg)(1) of this section. The department [agerey] may
authorize a licensee to use higher protection factors on receipt of an application
that:

(A) describes the situation for which a need exists for higher protection
factors; and

(B) demonstrates that the respiratory protection equipment provides [these]
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higher protection factors under the proposed conditions of use.
(y) Security and control of licensed sources of radiation.

(1) The licensee must [shaH] secure radioactive material from unauthorized
removal or access.

(2) The licensee must [shaHl] maintain constant surveillance, using devices or
[andfer] administrative procedures to prevent unauthorized access to use of
radioactive material [thatds] in an unrestricted area and [thatis] not in storage.

(3) Each portable gauge licensee must [shall] use a minimum of two
independent physical controls that form tangible barriers to secure portable gauges
from unauthorized removal, whenever portable gauges are not under the control
and constant surveillance of the licensee.

(4) Utilization records must [shal] be maintained for portable and mobile
devices containing [which-centain] radioactive material[;anrd-whichare]
transported from a licensed site temporarily for use by the licensee and then
returned to the licensed site of origin. The information required by subparagraphs
(A) - (D) of this paragraph must [shaHl] be recorded when a device is removed from
the licensed site. The information in subparagraph (E) of this paragraph must
[shalt] be recorded when a device is returned to the licensed site:

(A) the manufacturer, model, and serial number of the device;

(B) the names [mame] of personnel [theirdividuals)] transporting and using
the device;

(C) the locations [leeatien{s)] where each device is used;
(D) the date each device is removed from storage; and
(E) the date each device is returned to storage.

(5) Utilization records must [shalt] be maintained at the licensed site where the
devices are stored for inspection by the department as specified in [agerey-in
aceerdanece-with] subsection (ggg)(5) of this section.

(z) Caution signs.

(1) Unless otherwise authorized by the department [agerey], the standard
radiation symbol prescribed must [shall] use the colors magenta, or purple, or black
on yellow background. The standard radiation symbol prescribed is the three-bladed
design as follows:

Figure: 25 TAC §289.202(z)(1) (no change)

(A) the cross-hatched area of the symbol is [te-be] magenta, or purple, or
black; and

(B) the background of the symbol is [te-be] yellow.
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(2) Notwithstanding the requirements of paragraph (1) of this subsection,
licensees are authorized to label sources, source holders, or device components
containing sources of radiation that are subjected to high temperatures, with
conspicuously etched or stamped radiation caution symbols and without a color
requirement.

(aa) Posting requirements.

(1) The licensee must [shaHl] post each radiation area with a conspicuous sign or
signs bearing the radiation symbol and the words "CAUTION, RADIATION AREA."

(2) The licensee must [shall] post each high radiation area with a conspicuous
sign or signs bearing the radiation symbol and the words "CAUTION, HIGH
RADIATION AREA" or "DANGER, HIGH RADIATION AREA."

(3) The licensee must [shaH] post each very high radiation area with a
conspicuous sign or signs bearing the radiation symbol and words "GRAVE DANGER,
VERY HIGH RADIATION AREA." If the very high radiation area involves medical
treatment of patients, the licensee may omit the word "GRAVE" from the sign or
signs.

(4) The licensee must [shaH] post each airborne radioactivity area with a
conspicuous sign or signs bearing the radiation symbol and the words "CAUTION,
AIRBORNE RADIOACTIVITY AREA" or "DANGER, AIRBORNE RADIOACTIVITY AREA."

(5) The licensee must [shaHl] post each area or room where [#—whieh] there is
used or stored amounts [arameunt] of licensed material exceeding 10 times the
quantity of such material specified in subsection (ggg)(3) of this section, with a
conspicuous sign or signs bearing the radiation symbol and the words "CAUTION,
RADIOACTIVE MATERIAL(S)" or "DANGER, RADIOACTIVE MATERIAL(S)."

(bb) Exceptions to posting requirements.

(1) A licensee is not required to post caution signs in areas or rooms containing
sources of radiation for periods of less than eight [8] hours, if each of the following
conditions are [is] met:

(A) the sources of radiation are constantly attended during these periods by
an individual who takes the precautions necessary to prevent the exposure of
individuals to sources of radiation over [irexeess—of] the limits established in this
section; and

(B) the area or room is subject to the licensee's control.

(2) Rooms or other areas in hospitals that are occupied by patients are not
required to be posted with caution signs as specified in [accerdance-with]
subsection (aa) of this section if [previded-that] the patient could be released from
licensee control as specified in [aceerdance-with] this chapter.

(3) A room or area is not required to be posted with a caution sign because of
the presence of a sealed source if [seureefs)yprevided] the radiation level at 30 cm
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from the surface of the sealed source container [eentairer{s)}] or housing
[heusing{s)] does not exceed 0.005 rem (0.05 mSv) per hour.

(4) Rooms in medical facilities [thatare] used for teletherapy are exempt from
the requirement to post caution signs as specified in [accerdance-with] subsection
(aa) of this section if [previded] the following conditions are met.

(A) Access to the room is controlled as specified in [aecerdanecewith] this
chapter; and

(B) Personnel in attendance take necessary precautions to prevent the
inadvertent exposure of workers, other patients, and members of the public to
radiation over [in-exeess—of] the limits established in this section.

(cc) Labeling containers.

(1) The licensee must [shaHl] ensure that each container of licensed material
bears a durable, clearly visible label bearing the radiation symbol and the words
"CAUTION, RADIOACTIVE MATERIAL" or "DANGER, RADIOACTIVE MATERIAL." The
label must [shaH] also provide information, such as the radionuclides present, an
estimate of the quantity of radioactivity, the date [ferwhieh] the activity is
estimated, radiation levels, kinds of materials, and mass enrichment, to permit
individuals handling or using the containers, or working in the vicinity of the
containers, to take precautions to avoid or minimize exposures.

(2) Each licensee must [shalt], before [prierte] removal or disposal of empty
uncontaminated containers to unrestricted areas, remove or deface the radioactive
material label or otherwise clearly indicate that the container no longer contains
radioactive materials.

(dd) Exemptions to labeling requirements. A licensee is not required to label:

(1) containers holding licensed material in quantities less than the quantities
listed in subsection (ggg)(3) of this section;

(2) containers holding licensed material in concentrations less than those
specified in Table III of subsection (ggg)(2) of this section;

(3) containers attended by an individual who takes the precautions necessary to
prevent the exposure of individuals over [ir-exeess—of] the limits established by this
section;

(4) containers when they are in transport and packaged and labeled as specified
in [acecerdance-with] the rules of the DOT (labeling of packages containing
radioactive materials is required by the DOT if the amount and type of radioactive
material exceeds the limits for an excepted quantity or article as defined and

limited by DOT regulations 49 CFR §173.403(m) [Fitle 49, CFR,§8§173-4063{m}] and
(w) and §173.424 [173-424]);

(5) containers that are accessible only to individuals authorized to handle or use
them, or to work in the vicinity of the containers, if the contents are identified to
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these individuals by a readily available written record. Examples of containers of
this type are containers in locations such as water-filled canals, storage vaults, or
hot cells. The record must [shall] be retained while [astergas] the containers are
in use for the purpose indicated on the record; or

(6) installed manufacturing or process equipment, such as piping and tanks.
(ee) Procedures for receiving and opening packages.

(1) Each licensee who expects to receive a package containing quantities of
radioactive material more than [irexeess-of] a Type A quantity, as defined in
§289.201(b) of this subchapter [title] (relating to General Provisions for Radioactive
Material) and specified in §289.257(ee) of this chapter [title] (relating to Packaging
and Transportation of Radioactive Material), must [shall] make arrangements to
receive:

(A) the package when the carrier offers it for delivery; or

(B) the notification of the arrival of the package at the carrier's terminal and
to take possession of the package expeditiously.

(2) Each licensee must [shal]:

(A) monitor the external surfaces of a labeled package, labeled with a
Radioactive White I, Yellow II, or Yellow III label as specified in DOT regulations 49
CFR §8§172.403 [Fitle 49, CFR;8§8§172-403] and 172.436 - 172.440 [172436-440],
for radioactive contamination unless the package contains only radioactive material
in the form of gas or in special form as defined in §289.201(b) of this subchapter
[title];

(B) monitor the external surfaces of a labeled package, labeled with a
Radioactive White I, Yellow II, or Yellow III label as specified in DOT regulations 49
CFR §8172.403 [Fitle 49, CFR;§8§172403] and 172.436 - 172.440 [172436—
440], for radiation levels, unless the package contains quantities of radioactive
material [thatare] less than or equal to the Type A quantity, as defined in
§289.201(b) of this subchapter [titte] and specified in §289.257(ee) of this chapter
[itle]; and

(C) monitor all packages known to contain radioactive material for
radioactive contamination and radiation levels if there is evidence of degradation of
package integrity, such as packages that are crushed, wet, or damaged.

(3) The licensee must [shal] perform the monitoring required by paragraph (2)
of this subsection as soon as practicable after receipt of the package, but not later
than three hours after the package is received at the licensee's facility if it is
received during the licensee's normal working hours. If a package is received after
working hours, the package must [shall] be monitored no later than three hours
from the beginning of the next working day. If the licensee discovers there is
evidence of degradation of package integrity, such as a package that is crushed,
wet, or damaged, the package must [shaHl] be surveyed immediately.
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(4) The licensee must [shal] immediately notify the final delivery carrier and, by
telephone[;faesimilte;] or other electronic media transmission, the_department
[ageney] when removable radioactive surface contamination or external radiation
levels exceed the limits established in subparagraphs (A) and (B) of this paragraph.

(A) Limits for removable radioactive surface contamination levels.

(i) The level of removable radioactive contamination on the external
surfaces of each package offered for shipment must [shalt] be ALARA. The level of
removable radioactive contamination may be determined by wiping an area of 300

square centimeters (cm2) [{emz‘}] of the surface concerned with an absorbent
material, using moderate pressure, and measuring the activity on the wiping
material. Sufficient measurements must [shall] be taken in the most appropriate
locations to yield a representative assessment of the removable contamination
levels. Except as provided in clause (iii) of this subparagraph, the amount of
radioactivity measured on any single wiping material, when averaged over the
surface wiped must [;shalt] not be more than [exeeed] the limits given in clause
(ii) of this subparagraph at any time during transport. If other methods are used,
the detection efficiency of the method used must [shal] be considered [takeninte
aceount] and [irnRe-ecase-may] the removable contamination on the external
surfaces of the package must not be more than [exeeed] 10 times the limits listed
in clause (ii) of this subparagraph.

(i) Removable external radioactive contamination wipe limits are as
follows.

Figure: 25 TAC §289.202(ee)(4)(A)(ii) [Figure:r25-TACE§289:262(ee {4 {A )i ]

(iii) In the case of packages transported as exclusive use shipments by
rail or highway only, the removable radioactive contamination at any time during
transport must not exceed 10 times the levels prescribed in clause (ii) of this
subparagraph. The levels at the beginning of transport must not exceed the levels
in clause (ii) of this subparagraph.

(B) Limits for external radiation levels.

(i) External radiation levels around the package and around the vehicle, if
applicable, must not be more than [willretexeeed] 200 millirem [millirems] per
hour (mrem/hr) (2 millisieverts per hour (mSv/hr)) at any point on the external
surface of the package at any time during transportation. The transport index must
[shalt] not be more than [exeeed] 10.

(ii) For a package transported in exclusive use by rail, highway, or water,
radiation levels external to the package may exceed the limits specified in clause (i)
of this subparagraph but must [shaH] not be more than [exeeed] any of the
following:

(I) 200 mrem/hr (2 mSv/hr) on the accessible external surface of the
package unless the following conditions are met, in which case the limit is 1,000
mrem/hr (10 mSv/hr):
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(-a-) the shipment is made in a closed transport vehicle;

(-b-) provisions are made to secure the package so that its position
within the vehicle remains fixed during transportation; and

(-c-) there are no loading or unloading operations between the
beginning and end of the transportation;

(II) 200 mrem/hr (2 mSv/hr) at any point on the outer surface of the
vehicle, including the upper and lower surfaces, or, in the case of a flat-bed style
vehicle, with a personnel barrier, at any point on the vertical planes projected from
the outer edges of the vehicle, on the upper surface of the load (or enclosure, if
used), and on the lower external surface of the vehicle (a flat-bed style vehicle with
a personnel barrier must [shall] have radiation levels determined at vertical planes.
If no personnel barrier, the package cannot exceed 200 mrem/hr (2 mSv/hr) at the
surface.);

(IIT) 10 mrem/hr (0.1 mSv/hr) at any point 2 m from the vertical
planes represented by the outer lateral surfaces of the vehicle, or, in the case of a
flat-bed style vehicle, at any point 2 m from the vertical planes projected from the
outer edges of the vehicle; and

(IV) 2 mrem/hr (0.02 mSv/hr) in any normally occupied positions of
the vehicle, except that this provision does not apply to private motor carriers when
persons occupying these positions are provided with special health supervision,
personnel radiation exposure monitoring devices, and training as specified in
[accordance—with] §289.203(c) of this subchapter [title] (relating to Notices,
Instructions, and Reports to Workers; Inspections).

(5) Each licensee must [shal]:

(A) establish, maintain, and retain written procedures for safely opening
packages in which radioactive material is received; and

(B) ensure that the procedures are followed and that due consideration is
given to special instructions for the type of package being opened.

(6) Licensees transferring special form sources in vehicles owned or operated by
the licensee to and from a work site are exempt from the contamination monitoring
requirements of paragraph (2) of this subsection, but are not exempt from the
monitoring requirement in paragraph (2) of this subsection for measuring radiation
levels ensuring [that-ensures-that] the source is still properly lodged in its shield.

(ff) General requirements for waste management.

(1) Unless otherwise exempted, a licensee may [shalt] discharge, treat, or decay
licensed material or transfer waste for disposal only:

(A) by transfer to an authorized recipient as provided in subsection (jj) of
this section, §289.252 of this chapter [title], §289.257 of this chapter [title],
§289.259 of this chapter [title], or to the United States Department of Energy
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(DOE);

(B) by decay in storage with prior approval from the department [agenrey],
except as authorized in §289.256(ee) of this chapter [#itle];

(C) by release in effluents within the limits in subsection (n) of this section as
specified in [acecerdanrecewith] the applicable requirements of the Texas Commission
on Environmental Quality (TCEQ) or the Railroad Commission of Texas [{RRE}];

(D) as authorized in [iraceerdance-with] paragraph (2) of this subsection,
and subsections (gg), (hh), and (fff) of this section; [ef]

(E) by transfer of residual radiopharmaceutical waste for decay in storage
only to persons who manufactured, compounded, and supplied the
radiopharmaceutical and who otherwise meet the requirements for exemption
under 30 Texas Administrative Code (TAC) §336.1209 (relating to Exemptions)

[Fitle 30, FexasAdministrative Code {TAC),§336-1209]; or[-]

(F) by procedures reviewed and authorized by the department following
approval of an application that includes:

(i) a description of the waste-containing licensed material to be disposed,
including the physical and chemical properties important to risk evaluation, and the
proposed manner and conditions of waste disposal;

(ii) an analysis and evaluation of pertinent information on the nature of
the environment;

(iii) the nature and location of other potentially affected licensed and
unlicensed facilities; and

(iv) analyses and procedures to ensure doses are maintained ALARA and
within the dose limits in this chapter.

(2) Upon [ageney] approval from the department, emission control dust and
other material from electric arc furnaces or foundries contaminated because [as&a
result] of inadvertent melting of cesium-137 or americium-241 sources may be
transferred for disposal to a hazardous waste disposal facility authorized by TCEQ
or its successor, another state's regulatory agency with jurisdiction to regulate
hazardous waste as classified under Subtitle C of the Resource Conservation and
Recovery Act (RCRA), or the EPA. The material may be transferred for disposal
without regard to its radioactivity if the following conditions are met.

(A) Contaminated material described in paragraph (2) of this subsection,
whether packaged or unpackaged (i.e., bulk), must be treated through stabilization
to comply with all waste treatment requirements of the appropriate state or federal
regulatory agency as listed in this paragraph. The treatment operations must be
undertaken by either of the following:

(i) the owner/operator of the electric arc furnace or foundry licensed to
possess, treat, or transfer cesium-137 or americium-241 contaminated incident-
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related material; or

(ii) a service contractor licensed by the department [agerey], NRC, or an
agreement state to possess, treat, or transfer cesium-137 or americium-241
contaminated incident-related material.

(B) The emission control dust and other incident-related materials have been
stored (if applicable) and transferred as specified in [accerdance-with] operating
and emergency procedures approved by the department [ageney].

(C) The total cesium-137 or americium-241 activity contained in emission
control dust and other incident-related materials to be transferred to a hazardous
waste disposal facility has been specifically approved by NRC or the appropriate
agreement state or states [statefs}] and does not exceed the total activity
associated with the inadvertent melting incident.

(D) The hazardous waste disposal facility operator is [khas-beenr] notified, in
writing, of the impending transfer of the incident-related materials and has agreed,
in writing, to receive and dispose of the packaged or unpackaged materials. Copies
of the notification and agreement must [shaH] be submitted to the department

[ageney].

(E) The licensee, as listed in subparagraph (A)(i) or (ii) of this paragraph,
notifies the NRC or agreement state or states where [state{s)-in-which] the
transferor and transferee are located, in writing, of the impending transfer, at least
30 days before the transfer.

(F) The packaged stabilized material has been packaged for transportation
and disposal in non-bulk steel packaging as defined in DOT regulations at 49 CFR

§173.213 [Fitte 49-CFR;§173213].

(G) The emission control dust and other incident-related materials that have
been stabilized and packaged as described in subparagraph (F) of this paragraph
[shaHl] contain pretreatment average concentrations of cesium-137 that do not
exceed 130 picocuries per gram (pCi/g) [p€itg] of material, above background, or
pretreatment average concentrations of americium-241 that do not exceed 3 pCi/g
of material, above background.

(H) The dose rate at 3.28 feet (1 m) from the surface of any package
containing stabilized waste does [shaH] not exceed 20 microrem (urem) [Hrem] per
hour or 0.20 microsieverts (USv) [#Sv] per hour, above background.

(I) The unpackaged stabilized material contains [shaH-centainr] pretreatment
average concentrations of cesium-137 that do not exceed 100 pCi/g of material,
above background, or pretreatment average concentrations of americium-241 that
do not exceed 3 pCi/g of material, above background.

(J) The licensee transferring the cesium-137 or americium-241 contaminated
incident-related material must [shaH] consult with the department [ageney], [the]
TCEQ or its successor, another state's regulatory agency with jurisdiction to
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regulate hazardous waste as classified under RCRA, or the EPA and other
authorized parties, including state and local governments, and obtain all necessary
approvals, in addition to those of the NRC or [andfer] any agreement state, for the
transfers described in paragraph (2) of this subsection.

(K) Nothing in this subsection [shalt-be-of] is intended to be construed as a
waiver of any RCRA permit condition or term, of any state or local statute or
regulation, or of any [federal] RCRA regulation.

(L) The total incident-related cesium-137 activity described in paragraph (2)
of this subsection received by a facility over its operating life, is [shaH] not more
than [exeeed] 1 curie (Ci) [€i] (37 gigabequerels (GBq)). The total incident-related
americium-241 activity described in paragraph (2) of this subsection received by a
faC|I|ty over its operating life, is not more than [shal-retexeeed] 30 millicuries
(mCi) [mEi] (1.11 GBq). The department maintains [agerey-willmainrtainr] a record
of the total incident-related cesium-137 or americium-241 activity shipped by a
person licensed by the department [ageney]. Upon consultation with [the] TCEQ,
the department determines [agenrey-wil-determine] if the total incident-related
activity received by a hazardous waste disposal facility over its operating life has
reached 1 Ci (37 GBq) of cesium-137 or 30 mCi (1.11 GBq) of americium-241. The
department does not [agerey—will-aet] approve shipments of cesium-137 or
americium-241 contaminated incident-related material that will cause this limit to
be exceeded.

(3) Radioactive waste exempted by TCEQ for disposal in a hazardous waste
disposal facility holding [thathelds] a TCEQ permit issued under Subtitle C of the
RCRA may be transferred for disposal as authorized by TCEQ.

(4) A person must [shalt] be specifically licensed to receive waste containing
licensed material from other persons for:

(A) treatment before [prierte] disposal;

(B) treatment by incineration;

(C) decay in storage;

(D) disposal at an authorized land disposal facility; or

(E) storage until transferred to a storage or disposal facility authorized to
receive the waste.

(5) Byproduct material as defined in §289.201(b)(18)(C) - (E)
[§289 20 I HES)—(E}] of this subchapter [title] may be disposed of as
specified in 10 CFR Part 61 [m—aeeerdanee—wrth#rt—te—l—e—eFR—Part—é—lr], even though
it is not defined as low-level [fewHevel] radioactive waste. Any [Fherefore;any]
byproduct material being disposed of at a facility, or transferred for ultimate
disposal at a facility licensed under 10 CFR Part 61 [Fitle 10, CFRPart61], must
[shaH] meet the requirements of this chapter.

(6) A licensee may dispose of byproduct material, as defined in
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§289.201(b)(18)(C) - (E) [§289-26HbHIIHE)—(E)] of this subchapter [title], at a
disposal facility authorized to dispose of such material [iraceerdanee] with any

federal [Federal] or state [State] solid or hazardous waste law.

(7) Any licensee shipping byproduct material as defined in §289.201(b)(18)(C) -
(E) [§289 209 —FE)] of this subchapter [title] intended for ultimate
disposal at a land disposal facility licensed under 10 CFR Part 61 must [Fitle 3106,
CEFR;Part-61,—shall] document the information required on the NRC's Uniform Low-
Level Radioactive Waste Manifest and transfer this recorded manifest information to
the intended consignee as specified in [aceerdanece-with] §289.257(gg) of this

chapter [title].

(gg) Discharge by release into sanitary sewerage.

(1) A licensee may discharge licensed material into sanitary sewerage if each of
the following conditions is satisfied:

(A) the material is readily soluble, or is readily dispersible biological material,
in water;

(B) the quantity of licensed radioactive material that the licensee releases
into the sewer in one month divided by the average monthly volume of water
released into the sewer by the licensee is not more than [deesroetexeeed] the
concentration listed in Table III of subsection (ggg)(2) of this section; and

(C) if more than one radionuclide is released, the following additional
conditions must also be satisfied:

(i) the fraction of the limit in Table III of subsection (ggg)(2) of this
section represented by discharges into sanitary sewerage determined by dividing
the actual monthly average concentration of each radionuclide released by the
licensee into the sewer by the concentration of that radionuclide listed in Table III
of subsection (ggg)(2) of this section; and

(ii) the sum of the fractions for each radionuclide required by clause (i) of
this subparagraph is not more than [deesretexeeed] unity; and

(D) the total quantity of licensed radioactive material that the licensee
releases into the sanitary sewerage in a year is not more than [deesrotexeceed] 5
Ci [euries{C€H] (185 GBq) of hydrogen-3, 1 Ci (37 GBq) of carbon-14, and 1 Ci (37
GBq) of all other radioactive materials combined.

(2) Excreta from individuals undergoing medical diagnosis or therapy with
radioactive material are not subject to the limitations contained in paragraph (1) of
this subsection.

(hh) Treatment by incineration. A licensee may treat licensed material by
incineration only in the form and concentration specified in subsection (fff)(1) of
this section or as authorized by the department [agerey].

(ii) Discharge by release into septic tanks. Licensees must not [Ne-licersee-shal]
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discharge radioactive material into a septic tank system except as specifically
approved by the department [agenrey].

(ji) Transfer for disposal and manifests.

(1) The control of transfers of LLRW intended for disposal at a licensed low-level
radioactive waste disposal facility, the establishment of a manifest tracking system,
and additional requirements concerning transfers and recordkeeping for those
wastes are found in §289.257(ff) of this chapter [title].

(2) Each person involved in the transfer of waste for disposal, including the
waste generator, waste collector, and waste processor, must [shatl] comply with
the requirements specified in §289.257(ff) of this chapter [title].

(kk) Compliance with environmental and health protection regulations. Nothing in
subsections (ff), (gg), (hh), or (jj) of this section relieves the licensee from
complying with other applicable federal, state, and local regulations governing any
other toxic or hazardous properties of materials that may be disposed of as
specified in [aeeerdanece-with] subsections (ff), (gg), (hh), or (jj) of this section.

(I General provisions for records.

(1) Each licensee must [shalt] use the International System of Units (SI) units
becquerel, gray, sievert, and coulomb per kilogram, or the special units curie, rad,
rem, and roentgen, including multiples and subdivisions, and must [shalt] clearly
indicate the units of all quantities on records required by this section.
Disintegrations per minute may be indicated on records of surveys performed to
determine compliance with subsections (ee)(4) and (ggg)(6) of this section. To
ensure compatibility with international transportation standards, all limits in this
section are given in terms of dual units: The SI units followed or preceded by
United States (U.S.) standard or customary units. The U.S. customary units are not
exact equivalents, but are rounded to a convenient value, providing a functionally
equivalent unit. For the purpose of this section, either unit may be used.

(2) Notwithstanding the requirements of paragraph (1) of this subsection, when
recording information on shipment manifests, as required in §289.257 of this
chapter [title], information must be recorded in SI units or in SI and units as
specified in paragraph (1) of this subsection.

(3) The licensee must [shal] make a clear distinction among the quantities
entered on the records required by this section, such as, total effective dose
equivalent, total organ dose equivalent, shallow dose equivalent, lens dose
equivalent, deep dose equivalent, or committed effective dose equivalent.

(4) Records required as specified in [acecerdanree-with] §289.201(d) of this
subchapter [title], and subsections (mm) - (00) and (ss) - (uu) of this section, must
[shal] include the date and the identification of personnel [irdividual{s)}] making
the record, and, as applicable, a unique identification of survey instruments
[istroment(s)] used, and an exact description of the location of the survey.
Records of receipt, transfer, and disposal of sources of radiation must [shalt]
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uniquely identify the source of radiation.

(5) Copies of records required as specified in [accerdance-with] §289.201(d) of
this subchapter [title], and subsections (mm) - (uu) of this section, and by license
condition that are relevant to operations at an additional authorized use/storage
site must [shal] be maintained at that site in addition to the main site specified on
a license.

(mm) Records of radiation protection programs.

(1) Each licensee must [shalt] maintain records of the radiation protection
program, including:

(A) the provisions of the program; and
(B) audits and other reviews of program content and implementation.

(2) The licensee must [shal] make, maintain, and retain the records required by
paragraphs (1)(A) and (1)(B) of this subsection for inspection by the department as

specified in [agenrey-inaccordance-with] subsection (ggg)(5) of this section.

(nn) Records of surveys.

(1) Each licensee must [shalt] make, maintain, and retain records documenting
the results of surveys and calibrations required by subsections (p) and (ee)(2) of
this section and include a unique identification of survey instruments
[irastrument(s)]. The licensee must [shalt] maintain these records for inspection by
the department as specified in [agerey-iraccerdance-with] subsection (ggg)(5) of

this section.

(2) Record of the calibration must [shalt] include:

(A) the manufacturer's name, model, and serial number of each calibrated

source or [andtfer] device;
(B) the complete date of the calibration; and
(C) the name of the individual recording the information.

(3) The licensee must [shal] make, maintain, and retain each of the following

records for inspection by the department as specified in [agerey-iraccordanece
with] subsection (ggg)(5) of this section:

(A) the results of surveys to determine the dose from external sources of
radiation used, in the absence of or in combination with individual monitoring data,
in the assessment of individual dose equivalents; [and]

(B) the results of measurements and calculations used to determine
individual intakes of radioactive material and used in the assessment of internal
dose; [and]

(C) the results of air sampling, surveys, and bioassays required as specified
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in [aeeerdance—with] subsection (x)(1)(C)(i) and (ii) of this section; and

(D) the results of measurements and calculations used to evaluate the
release of radioactive effluents to the environment.

(oo) Records of tests for leakage or contamination of sealed sources. Records of
tests for leakage or contamination of sealed sources required by §289.201(g) of
this subchapter [title] must [shalt] be kept in units of becquerel or microcurie and
maintained and retained for inspection by the department as specified in [agerey—in
aceerdanece-with] subsection (ggg)(5) of this section.

(pp) Records of lifetime cumulative occupational radiation dose. The licensee must
[shal] make, maintain, and retain the records of lifetime cumulative occupational
radiation dose as specified in subsection (k) of this section on RC Form 202-2, or
equivalent, and the records used in preparing RC Form 202-2, or equivalent, for

inspection by the department as specified in [ageney-in-accordance-with] subsection
(ggg)(5) of this section.

(qq) Records of planned special exposures.

(1) For each use of the provisions of subsection (k) of this section for planned
special exposures, the licensee must [shal] maintain records that describe:

(A) the exceptional circumstances requiring the use of a planned special
exposure;

(B) the name of the management official who authorized the planned special
exposure and a copy of the signed authorization;

(C) what actions were necessary;
(D) why the actions were necessary;

(E) what precautions were taken to assure that doses were maintained
ALARA;

(F) what individual and collective doses were expected to result; and
(G) the doses actually received in the planned special exposure.

(2) The licensee must [shall] retain the records until the department [ageney]
terminates each pertinent license requiring these records.

(rr) Records of individual monitoring results.

(1) Each licensee must [shalt] maintain records of doses received by all
individuals for whom monitoring was required as specified in [accordance-with]
subsection (q) of this section, and records of doses received during planned special
exposures, accidents, and emergency conditions. Assessments of dose equivalent
and records made using units in effect before January 1, 1994, need not be
changed. These records must [shaH] include, when applicable:
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(A) the deep dose equivalent to the whole body, lens dose equivalent,
shallow dose equivalent to the skin, and shallow dose equivalent to the extremities;

(B) the estimated intake of radionuclides. See [;see] subsection (g) of this
section;

(C) the committed effective dose equivalent assigned to the intake of
radionuclides;

(D) the specific information used to calculate the committed effective dose
equivalent as specified in [aeeerdanee-with] subsection (i)(1) and (3) of this section
and when required by subsection (q)(1) of this section;

(E) the TEDE [tetal-effective-dose—eguivalent) when required by subsection

(g) of this section;

(F) the total of the deep dose equivalent and the committed dose to the
organ receiving the highest total dose; and

(G) the data used to make occupational dose assessments as specified in
[aecordance—with] subsection (j)(5) of this section.

(2) The licensee must [shaH] make entries of the records specified in paragraph
(1) of this subsection at intervals not more than one [teexeeed-1] year and not
later than [by] April 30 of the following year.

(3) The licensee must [shall] maintain the records specified in paragraph (1) of
this subsection on RC Form 202-3, as specified in [aceerdance-with] the instructions
for RC Form 202-3, or in clear and legible records containing all the information
required by RC Form 202-3.

(4) The licensee must [shaHl] maintain the records of dose to an embryo/fetus
with the records of dose to the declared pregnant woman. The declaration of
pregnancy, including the estimated date of conception, must [shall] also be kept on
file, but may be maintained separately from the dose records.

(5) The licensee must [shall] retain each required form or record until the
department [ageney] terminates each pertinent license requiring the record. The
licensee must [shalt] retain records used in preparing RC Form 202-3 or equivalent
for three years after the record is made.

(ss) Records of dose to individual members of the public.

(1) Each licensee must [shalt] maintain records sufficient to demonstrate
compliance with the dose limit for individual members of the public. See subsection
(n) of this section.

(2) The licensee must [shal] retain the records required by paragraph (1) of this
subsection until the department [ageney] terminates each pertinent license
requiring the record.
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(tt) Records of discharge, treatment, or transfer for disposal.

(1) Each licensee must [shalt] maintain records of the discharge or treatment of
licensed materials made as specified in [aecerdance-with] subsection (gg) and (hh)
of this section and of transfers for disposal made as specified in [aecerdancewith]
subsection (jj) of this section and §289.257 of this chapter [title].

(2) The licensee must [shal] retain the records required by paragraph (1) of this
subsection until the department [ageney] terminates each pertinent license
requiring the record.

(uu) Records of testing entry control devices for very high radiation areas.

(1) Each licensee must [shalt] maintain records of tests made as specified in
[aecordanee—with] subsection (u)(2)(I) of this section on entry control devices for
very high radiation areas. These records must include the date, time, and results of
each such test of function.

(2) The licensee must [shal] retain the records required by paragraph (1) of this
subsection for three years after the record is made.

(vv) Form of records. Each record required by this chapter must include all
pertinent information and [shaH] be stored in a legible and reproducible format

[+eg+b4e] throughout the speC|f|ed retentlon perlod [?he—FeeeFd—shaH—be—H-‘re—eﬁgm

as—stamps—mrHaJs—aﬁd—ﬁgﬁattrFes—] The Ilcensee must [shaH] malntaln adequate

safeguards against tampering with and loss of records.
(ww) Reports of stolen, lost, or missing licensed sources of radiation.

(1) Each licensee must [shalt] report to the department [ageney] by telephone
as follows:

(A) immediately after its occurrence becomes known to the licensee, stolen,
lost, or missing licensed radioactive material in an aggregate quantity equal to or
greater than 1,000 times the quantity specified in subsection (ggg)(3) of this
section, if [urdersuch—cireumstances-that] it appears to the licensee [that] an
exposure could result to individuals in unrestricted areas; or

(B) within 30 days after the licensee knows [its-eccurrence-becemesknrown
te-thelicensee;] lost, stolen, or missing licensed radioactive material in an
aggregate quantity greater than 10 times the quantity specified in subsection
(ggg)(3) of this section [that] is still missing.

(2) Each licensee required to make a report as specified in [accerdance—with]
paragraph (1) of this subsection must [shaH], within 30 days after making the
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telephone report, make a written report to the department, including [agerey

settingforth-the felloewinginformation]:

(A) a description of the licensed source of radiation involved, including, for
radioactive material, the kind, quantity, chemical and physical form, source or
[andter] device manufacturer, model humber, and serial number;

(B) a description of the circumstances under which the loss or theft occurred;

(C) a statement of disposition, or probable disposition, of the licensed source
of radiation involved;

(D) exposures of individuals to radiation, circumstances under which the

exposures occurred, and the possible TEDE [tetal-effective-doseequivalent] to

persons in unrestricted areas;

(E) actions [thathave-been] taken, or to [wilt] be taken, to recover the
source of radiation; and

(F) procedures or measures adopted [that-have-beenr], or to be [wilbe;]
adopted, ensuring [te-ensure] against a recurrence of the loss or theft of licensed
sources of radiation.

(3) Subsequent to filing the written report, the licensee must [shal] also report
additional substantive information on the loss or theft within 30 days after the
licensee learns of such information.

(4) The licensee must [shall] prepare any report filed with the department as

specified in [agenrey-inacecerdance-with] this subsection so that names of
individuals who may have received exposure to radiation are stated in a separate

and detachable portion of the report.

(xx) Notification of incidents.

(1) Notwithstanding other requirements for notification, each licensee must
[shal] immediately report each event involving a source of radiation possessed by
the licensee that may have caused or threatens to cause:

(A) an individual, except a patient administered radiation for purposes of
medical diagnosis or therapy, to receive:

(i) a TEDE [tetal-effective-dose—equivalent] of 25 rem [rems] (0.25 Sv) or

more;
(ii) a lens dose equivalent of 75 rem [fems] (0.75 Sv) or more; or

(iii) a shallow dose equivalent to the skin or extremities or a total organ
dose equivalent of 250 rads (2.5 Gy [grays]) or more; or

(B) the release of radioactive material, inside or outside of a restricted area,
so that, had an individual been present for 24 hours, the individual could have
received an intake five times the occupational ALI. This provision does not apply to
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locations where personnel are not normally stationed during routine operations,
such as hot-cells or process enclosures.

(2) Each licensee must [shalt], within 24 hours of discovery of the event, report
to the department [agerey] each event involving loss of control of a licensed source
of radiation possessed by the licensee that may have caused, or threatens to
cause:

(A) an individual to receive, in a period of 24 hours:

(i) a TEDE [tetal-effective-dose—equivalent] exceeding 5 rem [rems] (0.05
Sv);

(ii) a lens dose equivalent exceeding 15 rem [rems] (0.15 Sv); or

(iii) a shallow dose equivalent to the skin or extremities or a total organ
dose equivalent exceeding 50 rem [rems] (0.5 Sv); or

(B) the release of radioactive material, inside or outside of a restricted area,
so that, had an individual been present for 24 hours, the individual could have
received an intake more than [irexeess—of] one occupational ALI. This provision
does not apply to locations where personnel are not normally stationed during
routine operations, such as hot-cells or process enclosures.

(3) Licensees must [shall] make the initial notification reports required by
paragraphs (1) and (2) of this subsection by telephone to the department [agerey]
and must [shaHl] confirm the initial notification report within 24 hours by [faesimile
efr] other electronic media transmission to the department [agerey].

(4) The licensee must [shal] prepare each report filed with the department as

specified in [agerey-inaccordance-with] this section so that names of individuals
who have received exposure to sources of radiation are stated in a separate and

detachable portion of the report.

(5) The provisions of this section do not apply to doses that result from planned
special exposures, provided such doses are within the limits for planned special
exposures and are reported as specified in [aeecerdanecewith] subsection (zz) of this
section.

(6) Each licensee must [shalt] notify the department [agerey] as soon as
possible, but not later than four hours after the discovery, of an event that prevents
immediate protective actions necessary to avoid exposures to radioactive materials
that could exceed regulatory limits, or releases of radioactive materials that could
exceed regulatory limits (events may include fires, explosions, toxic gas releases,
etc.).

(7) Each licensee must [shalt] notify the department [agerey] within 24 hours
after the discovery of any of the following events involving radioactive material:

(A) an unplanned contamination event [that]:
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(i) requiring [requires] access to the contaminated area[;by-werkers-or
thepublie;] to be restricted for more than 24 hours by imposing additional

radiological controls or by prohibiting entry into the area;

(i) involving [#rvelves] a quantity of material greater than five times the
lowest annual limit on intake specified in subsection (ggg)(2) of this section for the
material; and

(iii) restricting [has] access to the area [restricted] for a reason other
than to allow isotopes with a half-life of less than 24 hours to decay before [prier
te] decontamination;

(B) an event in which equipment is disabled or fails to function as designed
when:

(i) the equipment is required by rule or license condition to prevent
releases exceeding regulatory limits, to prevent exposures to radioactive materials
exceeding regulatory limits, or to mitigate the consequences of an accident;

(ii) the equipment is required to be available and operable when it is
disabled or fails to function; and

(iii) no redundant equipment is available and operable to perform the
required safety function;

(C) an event that requires unplanned medical treatment at a medical facility
of an individual with spreadable radioactive contamination on the individual's
clothing or body; or

(D) an unplanned fire or explosion damaging any radioactive material or any
device, container, or equipment containing radioactive material when:

(i) the quantity of material involved is greater than five times the lowest
annual limit on intake specified in subsection (ggg)(2) of this section for the
material; and

(ii) the damage affects the integrity of the radioactive material or its
container.

(8) Preparation and submission of reports. Reports made by licensees in
response to the requirements of paragraphs (6) and (7) of this subsection must
[shall] be made as follows.

(A) Licensees must [shall] make reports required by paragraphs (6) and (7)
of this subsection by telephone to the department [ageney]. To the extent that the
information is available at the time of notification, the information provided in these
reports must [shal] include:

(i) the caller's name and call back telephone number;

(ii) a description of the event, including date and time;
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(iii) the exact location of the event;

(iv) the isotopes, quantities, and chemical and physical form of the
radioactive material involved;

(v) any personnel radiation exposure data available; and

(vi) the source or [ardter] device manufacturer, model, and serial
number.

(B) Each licensee who makes a report required by paragraphs (6) and (7) of
this subsection must [shalt] submit to the department [agerey] a written follow-up
report within 30 days of the initial report. Written reports prepared as specified in
[aecerdance—with] other requirements of this chapter may be submitted to fulfill this
requirement if the reports contain all [efthe] necessary information and the
appropriate distribution is made. The reports must include [thefellewing]:

(i) a description of the event, including the probable cause and the
manufacturer and model number (if applicable) of any equipment that failed or
malfunctioned;

(i) the exact location of the event;

(iii) the isotopes, quantities, chemical and physical form of the radioactive
material involved, and the source or [anrdfer] device manufacturer, model number,
and serial number;

(iv) date and time of the event;

(v) corrective actions taken or planned and the results of any evaluations
or assessments; and

(vi) the extent of exposure of individuals to radioactive materials without
identification of individuals by name.

(yy) Reports of exposures, radiation levels, and concentrations of radioactive
material exceeding the limits.

(1) In addition to the notification required by subsection (xx) of this section,
each licensee must [shaHl] submit a written report within 30 days after becoming

aware [tearning] of [any-of the-following-oceurrences]:

(A) incidents for which notification is required by subsection (xx) of this
section;

(B) doses exceeding [irexeess-oefany-of-thefellewing]:

(i) the occupational dose limits for adults in subsection (f) of this section;

(i) the occupational dose limits for a minor in subsection (l) of this
section;
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(iii) the limits for an embryo/fetus of a declared pregnant woman in
subsection (m) of this section;

(iv) the limits for an individual member of the public in subsection (n) of
this section;

(v) any applicable limit in the license; or

(vi) the ALARA constraints for air emissions as required by subsection
(e)(4) of this section;

(C) levels of radiation or concentrations of radioactive material in:

(i) a restricted area exceeding [ir-exeess—of] applicable limits in the
license; or

(ii) an unrestricted area more than [irexeess—ef] 10 times the applicable
limit set forth in this section or in the license, whether or not involving exposure of
any individual over [H#exeess-of] the limits in subsection (n) of this section; or

(D) for licensees subject to the provisions of the EPA's generally applicable
environmental radiation standards in 40 CFR §190 [Fitle40,-€FR,—$§198], levels of
radiation or releases of radioactive material exceeding [ir-exeess—of] those
standards, or of license conditions related to those requirements.

(2) Each report required by paragraph (1) of this subsection must [shaH]
describe the extent of exposure of individuals to radiation and radioactive material,
including, as appropriate:

(A) estimates of each individual's dose;

(B) the levels of radiation, dose limit exceeded, concentrations of radioactive
material involved, and the source or [ardfer] device manufacturer, model number,
and serial number;

(C) the cause of the elevated exposures, dose rates, or concentrations; and

(D) 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
conditions.

(3) Each report filed as specified in [aecordance-with] paragraph (1) of this
subsection must [shalt] include for each individual exposed: the name, identification
number, and date of birth. With respect to the limit for the embryo/fetus in
subsection (m) of this section, the identifiers should be those of the declared
pregnant woman. The report must [shaHl] be prepared so that this information is
stated in a separate and detachable portion of the report.

(4) All licensees who make reports as specified in [aecerdance-with] paragraph
(1) of this subsection must [shaH] submit the report in writing to the department
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[ageney].

(zz) Reports of planned special exposures. The licensee must [shaH] submit a
written report to the department [agerey] within 30 days following any planned
special exposure conducted as specified in [aecerdanece—with] subsection (k) of this
section, informing the department [agerey-that] a planned special exposure was
conducted and indicating the date the planned special exposure occurred and the
information required by subsection (qq) of this section.

(aaa) Notifications and reports to individuals.

(1) Requirements for notification and reports to individuals of exposure to
sources of radiation are specified in §289.203 of this subchapter [title].

(2) When a licensee is required as specified in [aeeerdance—with] subsection (yy)
or (zz) of this section to report to the department [ageney] any exposure of an
identified occupationally exposed individual, or an identified member of the public,
to sources of radiation, the licensee must [shall] also notify the individual and
provide a copy of the report submitted to the department [agerey;] to the
individual. Such notice must [shalt] be transmitted [ata-time] not later than the
transmittal to the department [agerey;] and must [shaH] comply with the
provisions of §289.203(d)(1) of this subchapter [title].

(bbb) Reports of leaking or contaminated sealed sources. The licensee must [shalt]
immediately notify the department [ageney] if the test for leakage or contamination
required as specified in [aecoerdance—with] §289.201(g) of this subchapter [title]
indicates a sealed source is leaking or contaminated. A written report of a leaking
or contaminated source must [shall] be submitted to the department [agerey]
within five [5] days. The report must [shaH] include the equipment involved,
including the device manufacturer, model and serial number; the test results; the
date of the test; model and serial number,[+] if assigned, of the leaking source; [7]
the radionuclide and its estimated activity; and the corrective action taken.

(ccc) Vacating premises.

(1) Each licensee or person possessing non-exempt sources of radiation must

notify the department, in writing, at least [shal+redessthan] 30 days before
vacating and relinquishing possession or control of premises[;-retify-theageney—in
writing;—ef-the-intent-to-vacate].

(2) The licensee or person possessing non-exempt radioactive material must
[shal] decommission the premises to a degree consistent with subsequent use as
an unrestricted area and as specified in [aceoerdanece-with] the requirements of
subsection (ddd) of this section.

(ddd) Radiological requirements for license termination.
(1) General provisions and scope.

(A) The requirements in this section apply to the decommissioning of
facilities licensed as specified in [aecordance—with] §289.252 of this chapter [title],
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§289.253 of this chapter [title] (relating to Radiation Safety Requirements for Well
Logging Service Operations and Tracer Studies), §289.255 of this chapter [title]
(relating to Radiation Safety Requirements and Licensing and Registration
Procedures for Industrial Radiography), §289.258 of this chapter [title] (relating to
Licensing and Radiation Safety Requirements for Irradiators), and §289.259 of this
chapter [title] (relating to Licensing of Naturally Occurring Radioactive Material

(NORM)).
(B) The requirements in this section do not apply to [thefellewing]:

(i) sites that have been decommissioned before [prierte] October 1,
2000, as specified in [aceerdance-with] requirements identified in this section and
in §289.252 of this chapter [title]; or

(i) sites that have previously submitted and received approval on a
decommissioning plan before [by] October 1, 2000.

(C) After a site has been decommissioned and the license terminated as
specified in [aeecoerdance—with] the requirements in this [the] subsection, the
department requires [ageney-wilrequire] additional cleanup when [if] it determines
that the requirements of this [the] subsection were not met and residual
radioactivity remaining at the site could result in significant threat to public health
and safety.

(D) When calculating TEDE to the average member of the critical group, the
licensee must [shall] determine the peak annual TEDE dose expected within the
first 1,000 years after decommissioning.

(2) Radiological requirements for unrestricted use. A site will be considered
acceptable for unrestricted use if the residual radioactivity that is distinguishable
from background radiation results in a TEDE to an average member of the critical
group that is not more than [deeshetexceed] 25 mrem (0.25 mSv) per year,
including [that] from groundwater sources of drinking water, and the residual
radioactivity has been reduced to levels that are ALARA. Determination of ALARA
[£he] levels must [thatare-AEARA-shal] take into [aeeeunt] consideration [ef] any
detriments, such as deaths from transportation accidents, that could [expected-te
potentialy] result from decontamination and waste disposal.

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

(A) the licensee demonstrates [ean-demonstrate-that] further reductions in
residual radioactivity necessary to comply with the requirements of paragraph (2)
of this subsection would result in net public or environmental harm or were not
being made because the residual levels associated with restricted conditions are
ALARA. Determination of ALARA [the] levels must [whichare-AEARA-shal] take into
[@eeeunt] consideration [ef] any detriments, such as traffic accidents, expected to
potentially result from decontamination and waste disposal;

(B) the licensee has made provisions for legally enforceable institutional
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controls providing [thatprevide] reasonable assurance [that] the TEDE from
residual radioactivity distinguishable from background to the average member of
the critical group is not more than [willret-exeeed] 25 mrem (0.25 mSv) per year;

(C) the licensee has provided sufficient financial assurance enabling [te
enable] an independent third party, including a governmental custodian of a site, to
assume and carry out responsibilities for any necessary control and maintenance of
the site. Acceptable financial assurance mechanisms include [are]:

(i) funds placed into a trust segregated from the licensee's assets and
outside the licensee's administrative control, and in which the adequacy of the trust
funds is [tebe] assessed based on an assumed annual 1 percent [1%] real rate of
return on investment;

(ii) a statement of intent in the case of federal, state, or local government
licensees, as described in §289.252(gg) of this chapter [title]; or

(iii) when a governmental entity is assuming custody and ownership of a
site, an arrangement that is deemed acceptable by such governmental entity.

(D) the licensee has submitted a decommissioning plan or License
Termination Plan (LTP) to the department [ageney] indicating the licensee's intent
to decommission as specified in [aecoerdanece-with] §289.252(y) of this chapter
[title], and specifying that the licensee intends to decommission by restricting use
of the site. The licensee must [shalt] document in the LTP or decommissioning plan
how the input [adviee] of individuals and institutions in the community who may be
affected by the decommissioning has been sought and incorporated, as appropriate,
following analysis of that input [adviee].

(i) Licensees proposing to decommission by restricting use of the site
must [shal] seek input [adviee] from [sueh] affected parties regarding the following
[matters] concerning the proposed decommissioning:

(I) whether provisions for institutional controls proposed by the
licensee;

(-a-) [wiH] provide reasonable assurance that the TEDE from
residual radioactivity distinguishable from background to the average member of
the critical group will not exceed 25 mrem (0.25 mSv) TEDE per year;

(-b-) are [wiltbe] enforceable; and

(-c-) do [wil] not impose undue burdens on the local community or
other affected parties; and

(II) whether the licensee has provided sufficient financial assurance to
enable an independent third party, including a governmental custodian of a site, to
assume and carry out responsibilities for any necessary control and maintenance of
the site.

(ii) In seeking input [adwiee] on the issues identified in clause (i) of this
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subparagraph, the licensee must [shall] provide for:

(I) participation by representatives of a broad cross section of
community interests who may be affected by the decommissioning;

(II) an opportunity for a comprehensive, collective discussion on the
issues by the participants represented; and

(III) a publicly available summary of the results of all [sueh]
discussions, including a description of the individual viewpoints of the participants
on the issues and the extent of agreement and disagreement among the
participants on the issues; and

(E) residual radioactivity at the site has been reduced so that, if the
institutional controls were no longer in effect, there is reasonable assurance [that]
the TEDE from residual radioactivity distinguishable from background to the
average member of the critical group is ALARA and would not exceed either:

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

(I) demonstrates that further reductions in residual radioactivity
necessary to comply with the 1 mSv per year (100 mrem per year) [186-mrem/y(t
mSv/Ay)] value of clause (i) of this subparagraph are not technically achievable, are
[weuld-be] prohibitively expensive, or [weuld] result in net public or environmental
harm;

(II) makes provisions for durable institutional controls; and

(IIT) provides sufficient financial assurance to enable a responsible
government entity or independent third party, including a governmental custodian
of a site, [beth] to carry out periodic rechecks of the site no less frequently than
every five [5] years to assure that the institutional controls remain in place as
necessary to meet the criteria of paragraph (2) of this subsection, and to assume
and carry out responsibilities for any necessary control and maintenance of those
controls. Acceptable financial assurance mechanisms are those in subparagraph (C)
of this paragraph.

(4) Alternate requirements for license termination.

(A) The department [agerey] may terminate a license using alternate
requirements greater than the dose requirements specified in paragraph (2) of this

subsection if the licensee [does-thefolowing]:

(i) provides assurance that public health and safety would continue to be
protected, and [that] it is unlikely [¥hat] the dose from all man-made sources
combined, other than medical, would be more than the 1 mSv per year (100 mrem
per year) limit specified in subsection (o) of this section, by submitting an analysis
of possible sources of exposure;
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(i) reduces doses to ALARA levels, taking into consideration any
detriments such as traffic accidents that could [expeeted-tepotentiaty] result from
decontamination and waste disposal;

(iii) submits [has—submitted] a decommissioning plan to the department
[ageney] indicating the licensee's intent to decommission as specified in
[aecerdancewith] the requirements in §289.252(y) of this chapter [title], and
specifying that the licensee proposes to decommission by use of alternate
requirements. The licensee must [shal] document in the decommissioning plan how
the input [adviee] of individuals and institutions in the community who may be
affected by the decommissioning has been sought and addressed, as appropriate,
following analysis of that input [adviee]. In seeking input [such-adviee], the

licensee must [shalt] provide for [the-foHowing]:

(I) participation by representatives of a broad cross section of
community interests who may be affected by the decommissioning;

(II) an opportunity for a comprehensive, collective discussion on the
issues by the participants represented; and

(III) a publicly available summary of the results of all such discussions,
including a description of the individual viewpoints of the participants on the issues
and the extent of agreement and disagreement among the participants on the
issues; and

(iv) has provided sufficient financial assurance in the form of a trust fund
to enable an independent third party, including a governmental custodian of a site,
to assume and carry out responsibilities for any necessary control and maintenance
of the site.

(B) The use of alternate requirements to terminate a license requires the
approval of the department [ageney] after consideration of the department's
[ageney's] recommendations addressing [that-wiladdress] any comments provided
by the EPA and any public comments submitted as specified in [aecerdancewith]
paragraph (5) of this subsection.

(5) Public notification and public participation. Upon receipt of a
decommissioning plan from the licensee, or a proposal from the licensee for release
of a site pursuant to paragraphs (3) and (4) of this subsection, or whenever the
department [ageney] deems such notice to be in the public interest, the

department [ageney-wil-do-thefolowing]:
(A) notifies and solicits [retifyand-selicit] comments from [thefoHowing]:

(i) local and state governments in the vicinity of the site and any Indian
Nation or other indigenous people having [thathave] treaty or statutory rights that
could be affected by the decommissioning; and

(ii) the EPA, for cases where the licensee proposes to release a site as
specified in [accoerdanee-with] paragraph (4) of this subsection; and
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(B) publishes [pubtish] a notice in the Texas Register and a forum, such as
local newspapers, letters to state or local organizations, or other appropriate forum,
that is readily accessible to individuals in the vicinity of the site, and solicit
comments from affected parties.

(6) Minimization of contamination.

(A) Applicants for licenses, other than renewals, after October 1, 2000, must
[shaH] describe in the application how facility design and procedures for operation
[wiH] minimize, to the extent practical, contamination of the facility and the
environment, facilitate eventual decommissioning, and minimize, to the extent
practical, the generation of LLRW.

(B) Licensees must conduct operations [shalt], to the extent practical,
[eenduct-eperations] to minimize the introduction of residual radioactivity into the
site, including the subsurface, as specified in [accerdance-with] the existing
radiation protection requirements and radiological criteria for license termination in
this subsection.

(eee) Limits for contamination of soil, surfaces of facilities and equipment, and
vegetation.

(1) Licensees must not [Ne-licensee-shal] possess, receive, use, or transfer
radioactive material in [saeh] a manner causing [aste-eause] contamination of
surfaces of facilities or equipment in unrestricted areas to the extent that the
contamination is more than [exeeeds] the limits specified in subsection (ggg)(6) of
this section.

(2) Licensees must not [Ne-licensee-shall] possess, receive, use, or transfer
radioactive material in [saeh] a manner causing [aste-cause] contamination of soil
in unrestricted areas, to the extent that the contamination is more than [exeeeds],
on a dry weight basis, the concentration limits specified in:

(A) subsection (ddd) of this section; or

(B) the effluent concentrations in Table II, Column 2 of subsection
(ggg)(2)(F) of this section, with the units changed from microcuries per milliliter to
microcuries per gram, for radionuclides not specified in paragraph (4) of this
subsection.

(3) Where combinations of radionuclides are involved, the sum of the ratios
between the concentrations present and the limits specified in paragraph (2) of this
subsection must [shall] not exceed one.

(4) Notwithstanding the limits specified in paragraph (2) of this subsection,
licensees must not [re-tieensee-shal] cause the concentration of radium-226 or
radium-228 in soil in unrestricted areas, averaged over any 100 square meters

(m2) [{mz‘)], to exceed the background level by more than:
(A) 5 pCi/g [picecuriespergram{pCifg)] (0.185 becquerel per gram (Bg/qg)),
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averaged over the first 15 cm of soil below the surface; and

(B) 15 pCi/g (0.555 Bqg/g), averaged over 15 cm thick layers of soil more
than 15 cm below the surface.

(5) Licensees must not [Ne-licensee-shall] possess, receive, use, or transfer
radioactive material in [saeh] a manner causing [aste-eause] contamination of
vegetation in unrestricted areas to be more than [exeeed] 5 pCi/g (0.185 Bqg/Qg),
based on dry weight, for radium-226 or radium-228.

(6) Notwithstanding the limits specified in paragraph (2) of this subsection,
licensees must not [re-ticensee-shal] cause the concentration of natural uranium

with no daughters present, based on dry weight and averaged over any 100 m?2 of
area, to exceed the following limits:

(A) 30 pCi/g (1.11 Bg/g), averaged over the top 15 cm of soil below the
surface; and

(B) 150 pCi/g (5.55 Bg/g), average concentration at depths greater than 15
cm [eentimeters] below the surface so that no individual member of the public will
receive an effective dose equivalent more than [#rexeess-of] 100 mrem (1 mSv)
per year.

(fff) Exemption of specific wastes.

(1) A licensee may discard the following licensed material without regard to its
radioactivity:

(A) 0.05 microcurie (uCi) (1.85 kilobecquerels (kBq)), or less, of hydrogen-3
or carbon-14 [;—<arbon—14,oriedine-125] per gram of medium used for liquid

scintillation counting [-er-in—vitre—<€linical-orin—vitrolaberatery-testing]; and

(B) 0.05 uCi (1.85 kBq), or less, of hydrogen-3 or carbon-14 [;<carben—14,-or
tedine—125;] per gram of animal tissue[;] averaged over the weight of the entire
animal.

(2) A licensee must [shaHl] not discard tissue as specified in [aecerdance—with]

paragraph (1)(B) of this subsection in a manner permitting [that-weotld-permit] its
use either as food for humans or as animal feed.

(3) The licensee must [shall] maintain records as specified in [accerdance-with]
subsection (tt) of this section.

(4) Any licensee may, upon [ageney] approval from the department of
procedures required in paragraph (6) of this subsection, discard licensed material
included in subsection (ggg)(7) of this section, if [previded-that] it does not exceed
the concentration and total curie limits contained therein, in a Type I municipal
solid waste site as defined in the Municipal Solid Waste Regulations of the
authorized regulatory agency (30 TAC Chapter 330 (relating to Municipal Solid
Waste [Fitle 30, FexasAdministrative- Code;—Chapter336]), unless such licensed

material also contains hazardous waste, as defined in §361.003(12) of the Solid
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Waste Disposal Act, Texas Health and Safety Code[;] Chapter 361. Any licensed
material included in subsection (ggg)(7) of this section and which is a hazardous
waste as defined in the Solid Waste Disposal Act, may be discarded at a facility
authorized to manage hazardous waste by the authorized regulatory agency.

(5) Each licensee discarding [whe-diseards] material described in paragraphs (1)
or (4) of this subsection must [shalt]:

(A) make surveys adequate to assure that the limits of paragraphs (1) or (4)
of this subsection are not exceeded; and

(B) remove or otherwise obliterate or obscure all labels, tags, or other
markings that would indicate that the material or its contents is radioactive.

(6) Before [Priorte] authorizations as specified in [accerdance-with] paragraph
(4) of this subsection, a licensee must [shalt] submit procedures to the department

[ageney] for:
(A) the physical delivery of the material to the disposal site;

(B) surveys to be performed for compliance with paragraph (5)(A) of this
subsection;

(C) maintaining secure packaging during transportation to the site; and

(D) maintaining records of any discards made under paragraph (4) of this
subsection.

(7) Nothing in this section relieves the licensee of maintaining records showing
the receipt, transfer, and discard of such radioactive material as specified in
§289.201(d) of this subchapter [title].

(8) Nothing in this section relieves the licensee from complying with other
applicable federal, state, and local regulations governing any other toxic or
hazardous property of these materials.

(9) Licensed material discarded under this section is exempt from the
requirements of §289.252(ff) of this chapter [title].

(ggg) Appendices.

(1) Assigned protection factors for respirators. The following table contains
assigned protection factors for respirators®[respirators® ]:

Figure: 25 TAC §289.202(ggg)(1) [Figure:25-TAC-§289:202(gge){1)]
(2) ALI and DAC [AnnuaHimits-on-intake(ALDand-derived-air-concentrations

BAE}] of radionuclides for occupational exposure; effluent concentrations;
concentrations for release to sanitary sewerage.

(A) Introduction.
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(i) For each radionuclide, Table I of subparagraph (F) of this paragraph
indicates the chemical form [thatis] to be used for selecting the appropriate ALI or
DAC value. The ALIs and DACs for inhalation are given for an aerosol with an
activity median aerodynamic diameter (AMAD) of 1 micron, and for three classes
(D, W, Y) of radioactive material, which refer to their retention (approximately
days, weeks, or years) in the pulmonary region of the lung. This classification
applies to a range of clearance half-times for D if less than 10 days, for W from 10
to 100 days, and for Y greater than 100 days. Table II of subparagraph (F) of this
paragraph provides concentration limits for airborne and liquid effluents released to
the general environment. Table III of subparagraph (F) of this paragraph provides
concentration limits for discharges to sanitary sewerage.

(ii) The values in Tables I, II, and III of subparagraph (F) of this
paragraph 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 102 or 600, and
6E+0 represents 6 x 100 or 6.

(B) Occupational values.

(i) Note that the columns in Table I of subparagraph (F) of this paragraph
captioned "Oral Ingestion ALI," "Inhalation ALI," and "DAC," are applicable to
occupational exposure to radioactive material.

(ii) The ALIs in subparagraph (F) of this paragraph are the annual intakes
of given radionuclide by Reference Man [*Referenrce-Man~] that would result in
either a committed effective dose equivalent of 5 rem [rems] (0.05 Sv), stochastic
ALI, or a committed dose equivalent of 50 rem [rems] (0.5 Sv) to an organ or
tissue, non-stochastic ALI. The stochastic ALIs were derived to result in a risk, due
to irradiation of organs and tissues, comparable to the risk associated with deep
dose equivalent to the whole body of 5 rem [fems] (0.05 Sv). The derivation
includes multiplying the committed dose equivalent to an organ or tissue by a
weighting factor, wt[wg_]. This weighting factor is the proportion of the risk of

stochastic effects resulting from irradiation of the organ or tissue, T, to the total
risk of stochastic effects when the whole body is irradiated uniformly. The values of
wT are listed under the definition of "weighting factor" in subsection (c) of this

section. The non-stochastic ALIs were derived to avoid non-stochastic effects, such
as prompt damage to tissue or reduction in organ function.

(iii) A value of wt = 0.06 is applicable to each of the five organs or

tissues in the "remainder" category receiving the highest dose equivalents, and the
dose equivalents of all other remaining tissues may be disregarded. These [the
foHewing] portions of the gastrointestinal (GI) [G}] tract are treated as four
separate organs:[;] stomach, small intestine, upper large intestine, and lower large

intestine[;are-to-be-treatedasfourseparate-organs].

(iv) The dose equivalents for an extremity, skin, and lens of the eye are
not considered in computing the committed effective dose equivalent, but are
subject to limits that must [shalt] be met separately.
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(v) When an ALI is defined by the stochastic dose limit, this value alone is
given. When an ALI is determined by the non-stochastic dose limit to an organ, the
organ or tissue to which the limit applies is shown, and the ALI for the stochastic
limit is shown in parentheses. Abbreviated organ or tissue designations are used as
follows:

(I) LLI wall = lower large intestine wall;
(II) St. wall = stomach wall;

(III) Blad wall = bladder wall; and

(IV) Bone surf = bone surface.

(vi) The use of the ALIs listed first, the more limiting of the stochastic and
non-stochastic ALIs, will ensure non-stochastic effects are avoided and risk of
stochastic effects is limited to an acceptably low value. If, in a particular situation
involving a radionuclide for which the non-stochastic ALI is limiting, use of that
non-stochastic ALI is considered unduly conservative, the licensee may use the
stochastic ALI to determine the committed effective dose equivalent. The licensee
must also ensure the 50 rem (0.5 Sv) dose equivalent limit for any organ or tissue
is not exceeded by the sum of the external deep dose equivalent plus the internal
committed dose equivalent to that organ, not the effective dose. For the case where
there is no external dose contribution, this is demonstrated if the sum of the
fractions of the non-stochastic ALIs (ALI,s) contributing to the committed dose

equivalent to the organ receiving the highest dose does not exceed unity, that is, >
(intake in wCi of each radionuclide/ALI,s) < 1.0. If there is an external deep dose

equivalent contribution (Hg), then this sum must be less than 1 - (Hy4/50), instead
of < 1.0.

(vii) [€wH)] The DAC values are derived limits intended to control chronic
occupational exposures. The relationship between the DAC and the ALI is given by:

Figure: 25 TAC §289.202(ggg)(2)(B)(vii) [§289:262(gg6){2H{B){vii}]

(viii) [€p9)] The DAC values relate to one of two modes of exposure: either
external submersion or the internal committed dose equivalents resulting from
inhalation of radioactive materials. DACs based upon submersion are for immersion
in a semi-infinite cloud of uniform concentration and apply to each radionuclide
separately.

(ix) [€&9] The ALI and DAC values include contributions to exposure by
the single radionuclide named and any in-growth of daughter radionuclides
produced in the body by decay of the parent. Intakes [However—intakes] that
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include both the parent and daughter radionuclides are [sheuld-be] treated by the
general method appropriate for mixtures.

(X) [E&4)] The values of ALI and DAC do not apply directly when the
individual both ingests and inhales a radionuclide, when the individual is exposed to
a mixture of radionuclides by either inhalation or ingestion or both, or when the
individual is exposed to both internal and external irradiation. See subsection (g) of
this section. When an individual is exposed to radioactive materials falling [whieh
falt] under several of the translocation classifications of the same radionuclide, such
as, Class D, [Elass] W, or [Elass] Y, the exposure may be evaluated as if it were a
mixture of different radionuclides.

(xi) [&4#)] It should be noted that the classification of a compound as
Class D, W, or Y is based on the chemical form of the compound and does not
consider [take-intoaccount] the radiological half-life of different radionuclides. For
this reason, values are given for Class D, W, and Y compounds, even for very short-
lived radionuclides.

(C) Effluent concentrations.

(i) The columns in Table II of subparagraph (F) of this paragraph
captioned "Effluents," "Air," and "Water" are applicable to the assessment and
control of dose to the public, particularly in the implementation of the provisions of
subsection (0) of this section. The concentration values given in Columns 1 and 2 of
Table II of subparagraph (F) of this paragraph are equivalent to the radionuclide
concentrations that [whieh], if inhaled or ingested continuously over the course of a

year, would produce a TEDE [tetal-effective-dose—equivalent] of 0.05 rem (0.5

mSv).

(ii) Consideration of non-stochastic limits has not been included in
deriving the air and water effluent concentration limits because non-stochastic
effects are presumed not to occur at or below the dose levels established for
individual members of the public. For radionuclides, where the non-stochastic limit
was governing in deriving the occupational DAC, the stochastic ALI was used in
deriving the corresponding airborne effluent limit in Table II of subparagraph (F) of
this paragraph. For this reason, the DAC and airborne effluent limits are not always
proportional as they were in the previous radiation protection standards.

(iii) The air concentration values listed in Column I of Table II of
subparagraph (F) of this paragraph were derived by one of two methods. For those
radionuclides for which the stochastic limit is governing, the occupational stochastic

inhalation ALI was divided by 2.4 x ﬁ[i—@g‘], relating the inhalation ALI to the
DAC, as explained in subparagraph (B)(viii) of this paragraph, and then divided by
a factor of 300. The factor of 300 includes the following components:

(I) a factor of 50 to relate the 5 rem [rems] (0.05 Sv) annual
occupational dose limit to the 0.1 rem limit for members of the public;

(II) a factor of 3 to adjust for the difference in exposure time and the
inhalation rate for a worker and [thatfer] members of the public; and
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(IIT) a factor of 2 to adjust the occupational values, derived for adults,
so that they are applicable to other age groups.

(iv) For those radionuclides for which submersion, that is external dose, is
limiting, the occupational DAC in Column 3 of Table I of subparagraph (F) of this
paragraph was divided by 219. The factor of 219 is composed of a factor of 50, as
described in clause (iii) of this subparagraph, and a factor of 4.38 relating
occupational exposure for 2,000 hours per year to full-time exposure (8,760 hours
per year). Note that an additional factor of two [2] for age considerations is not
warranted in the submersion case.

(v) The water concentrations were derived by taking the most restrictive
occupational stochastic oral ingestion ALI and dividing by 7.3 x 107[-7%—>el—97‘].
The factor of 7.3 x 107 milliliters (mL) [€mb)] includes the following components:

(I) the factors of 50 and two [2] described in clause (iii) of this
subparagraph; and

(II) a factor of 7.3 x 10° mL [m] which is the annual water intake of
Reference Man. [“ReferenceMan—]

(vi) Note 2 of subparagraph (F) of this paragraph provides groupings of
radionuclides that are applicable to unknown mixtures of radionuclides. These
groupings, including occupational inhalation ALIs and DACs, air and water effluent
concentrations, and releases to sewer, require demonstrating that the most limiting
radionuclides in successive classes are absent. The limit for the unknown mixture is
defined when the presence of one of the listed radionuclides cannot be definitively
[definitely] excluded as being present either from knowledge of the radionuclide
composition of the source or from actual measurements.

(D) Releases to sewers. The monthly average concentrations for release to
sanitary sewerage are applicable to the provisions in subsection (gg) of this section.
The concentration values were derived by taking the most restrictive occupational

stochastic oral ingestion ALI and dividing by 7.3 x 106 mL [m]. The factor of 7.3 x

106 ml is composed of a factor of 7.3 x 10° mL [mi], the annual water intake by
Reference Man, [“Refereree-Man;~] and a factor of 10, such that the
concentrations, if the sewage released by the licensee is [were] the only source of
water ingested by a Reference Man ["Referenee-Man”] during a year, results [would
result] in a committed effective dose equivalent of 0.5 rem.

(E) List of elements.
Figure: 25 TAC §289.202(ggg)(2)(E) (no change)

(F) Tables--Values for annual limits. The following tables contain values for

ALI [anruaHlimitsenintake (AL ] and DAC [derivedairconcentrations{BAC)] of

radionuclides for occupational exposure,[;] effluent concentrations, and[+]
concentrations for release to sanitary sewerage:
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Figure: 25 TAC §289.202(ggq)(2)(F) [Figure:25-TFAC§289-202(gg6){2HF)]

(3) Quantities of licensed material requiring labeling. The following tables
contain quantities of licensed material requiring labeling:

Figure: 25 TAC §289.202(ggg)(3) (no change)

(4) Classification and characteristics of LLRW [lew-level+radieactive-waste
HERWA.

(A) Classification of radioactive waste for land disposal.

(i) Considerations. Determination of the classification of LLRW involves
two considerations. First, consideration must be given to the concentration of long-
lived radionuclides (and their shorter-lived precursors) whose potential hazard
persists [wilk-persist] long after such precautions as institutional controls, improved
waste form, and deeper disposal have ceased to be effective. These precautions
delay the time when long-lived radionuclides could cause exposures. In addition,
the magnitude of the potential dose is limited by the concentration and availability
of the radionuclide at the time of exposure. Second, consideration must be given to
the concentration of shorter-lived radionuclides for which requirements on
institutional controls, waste form, and disposal methods are effective.

(ii) Classes of waste.

(I) Class A waste is waste that is usually segregated from other waste
classes at the disposal site. The physical form and characteristics of Class A waste
must meet the minimum requirements set forth in subparagraph (B)(i) of this
paragraph. If Class A waste also meets the stability requirements set forth in
subparagraph (B)(ii) of this paragraph, it is not necessary to segregate the waste
for disposal.

(II) Class B waste is waste that must meet more rigorous
requirements on waste form to ensure stability after disposal. The physical form
and characteristics of Class B waste must meet both the minimum and stability
requirements set forth in subparagraph (B) of this paragraph.

(III) Class C waste is waste that not only must meet more rigorous
requirements on waste form to ensure stability but also requires additional
measures at the disposal facility to protect against inadvertent intrusion. The
physical form and characteristics of Class C waste must meet both the minimum
and stability requirements set forth in subparagraph (B) of this paragraph.

(iii) Classification determined by long-lived radionuclides. If the
radioactive waste contains only radionuclides listed in subclause (V) of this clause,
classification must [shal] be determined as follows.

(I) If the concentration does not exceed 0.1 times the value in
subclause (V) of this clause, the waste is Class A.

(II) If the concentration exceeds 0.1 times the value in Table I, but
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does not exceed the value in subclause (V) of this clause, the waste is Class C.

(III) If the concentration exceeds the value in subclause (V) of this
clause, the waste is not generally acceptable for land disposal.

(IV) For wastes containing mixtures of radionuclides listed in subclause
(V) of this clause, the total concentration must [shaHl] be determined by the sum of
fractions rule described in clause (vii) of this subparagraph.

(V) Classification table for long-lived radionuclides.
Figure: 25 TAC §289.202(ggg)(4)(A)(iii)(V) (no change)

(iv) Classification determined by short-lived radionuclides. If the waste
does not contain any of the radionuclides listed in clause (iii)(V) of this
subparagraph, classification must [shall] be determined based on the
concentrations shown in subclause (VI) of this clause. As [Hewever,—as] specified in
clause (vi) of this subparagraph, if radioactive waste does not contain any nuclides
listed in either clause (iii)(V) of this subparagraph or subclause (VI) of this clause, it
is Class A.

(I) If the concentration does not exceed the value in Column 1 of
subclause (VI) of this clause, the waste is Class A.

(II) If the concentration exceeds the value in Column 1 of subclause
(VI) of this clause but does not exceed the value in Column 2 of subclause (VI) of
this clause, the waste is Class B.

(III) If the concentration exceeds the value in Column 2 of subclause
(VI) of this clause but does not exceed the value in Column 3 of subclause (VI) of
this clause, the waste is Class C.

(IV) If the concentration exceeds the value in Column 3 of subclause
(VI) of this clause, the waste is not generally acceptable for near-surface disposal.

(V) For wastes containing mixtures of the radionuclides listed in
subclause (VI) of this clause, the total concentration must [shal] be determined by
the sum of fractions rule described in clause (vii) of this subparagraph.

(VI) Classification table for short-lived radionuclides.
Figure: 25 TAC §289.202(ggg)(4)(A)(iv)(VI) (no change)

(v) Classification determined by both long and short-lived radionuclides. If
the radioactive waste contains a mixture of radionuclides, some of which are listed
in clause (iii)(V) of this subparagraph and some of which are listed in clause
(iv)(VI) of this subparagraph, classification must [shalt] be determined as follows.

(I) If the concentration of a radionuclide listed in clause (iii)(V) of this
subparagraph is less than 0.1 times the value listed in clause (iii)(V) of this
subparagraph, the class must [shalt] be that determined by the concentration of
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radionuclides listed in clause (iv)(VI) of this subparagraph.

(II) If the concentration of a radionuclide listed in clause (iii)(V) of this
subparagraph exceeds 0.1 times the value listed in clause (iii)(V) of this
subparagraph, but does not exceed the value listed in clause (iii)(V) of this
subparagraph, the waste is [shaltbe] Class C, provided the concentration of
radionuclides listed in clause (iv)(VI) of this subparagraph does not exceed the
value shown in Column 3 of clause (iv)(VI) of this subparagraph.

(vi) Classification of wastes with radionuclides other than those listed in
clauses (iii)(V) and (iv)(VI) of this subparagraph. If the waste does not contain any
radionuclides listed in either clause [elauses] (iii)(V) or [and] (iv)(VI) of this
subparagraph, it is Class A.

(vii) The sum of the fractions rule for mixtures of radionuclides. When
[Fer] determining classification for waste containing [that€entairs] a mixture of
radionuclides, it is necessary to determine the sum of fractions by dividing each
radionuclide's concentration by the appropriate limit and adding the resulting
values. The appropriate limits must [shall] all be taken from the same column of
the same table. The sum of the fractions for the column must [shaHl] be less than
1.0 if the waste class is to be determined by that column. Example: A waste
contains strontium-90 (Sr-90) [S+-986] in a concentration of 50 curies per cubic

meter (Ci/m3 (1.85 terabecquerels per cubic meter (TBg[m3) [ﬁqumg‘}]) and
cesium-137 (Cs-137) [€s-137] in a concentration of 22 Ci/m3 (814 gigabecquerels

per cubic meter (GBg[m3) [fGBq%m?"-)]). Since the concentrations both exceed the
values in Column 1 of clause (iv)(VI) of this subparagraph, they must [shaHl] be
compared to Column 2 values. For Sr-90 fraction, 50/150 = 0.33, for Cs-137
fraction, 22/44 = 0.5; the sum of the fractions = 0.83. Since the sum is less than
1.0, the waste is Class B.

(viii) Determination of concentrations in wastes. The concentration of a
radionuclide may be determined by indirect methods such as use of scaling factors,
which relate the inferred concentration of one radionuclide to another that is
measured, or radionuclide material accountability, if there is reasonable assurance
[that] the indirect methods can be correlated with actual measurements. The
concentration of a radionuclide may be averaged over the volume of the waste, or
weight of the waste if the units are expressed as nanocurie (becquerel) per gram.

(B) Radioactive waste characteristics.

(i) The following are minimum requirements for all classes of waste and
are intended to facilitate handling and provide health and safety protections

[pretectionof-health-and-safety] of personnel at the disposal site.

(I) Wastes must [shall] be packaged in conformance with the
conditions of the license issued to the site operator where [te-which] the waste will
be shipped. Where the conditions of the site license are more restrictive than the
provisions of this section, the site license conditions [shal] govern.
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(IT) Wastes must [shaHl] not be packaged for disposal in cardboard or
fiberboard boxes.

(III) Liquid waste must [shaH] be packaged in sufficient absorbent
material to absorb twice the volume of the liquid.

(IV) Solid waste containing liquid must [shaHl] contain as little free-
standing and non-corrosive liquid as is reasonably achievable. The liquid must not

[[butinno-caseshall-the liguid] exceed 1 percent [+08%] of the volume.

(V) Waste must [shalt] not be readily capable of detonation or of
explosive decomposition or reaction at normal pressures and temperatures, or of
explosive reaction with water.

(VI) Waste must [shalt] not contain, or be capable of generating,
quantities of toxic gases, vapors, or fumes harmful to persons transporting,
handling, or disposing of the waste. This does not apply to radioactive gaseous
waste packaged as specified in [accerdance-with] subclause (VIII) of this clause.

(VII) Waste must not be pyrophoric. Pyrophoric materials contained in
wastes must [shaHl] be treated, prepared, and packaged to be nonflammable.

(VIII) Wastes in a gaseous form must [shaH] be packaged at an
absolute pressure that does not exceed 1.5 atmospheres at 20 degrees Celsius.

Total activity must [shalt] not exceed 100 Ci (3.7 TBq [terabeeguerels {FBg}]) per
container.

(IX) Wastes containing hazardous, biological, pathogenic, or infectious
material must [shall] be treated to reduce, to the maximum extent practicable, the
potential hazard from the non-radiological materials.

(ii) The following requirements are intended to provide stability of the
waste. Stability is intended to ensure that the waste does not degrade and affect
overall stability of the site through slumping, collapse, or other failure of the
disposal unit and thereby lead to water infiltration. Stability is also a factor in
limiting exposure to an inadvertent intruder[;] since it provides a recognizable and

non-dispersible [rondispersible] waste.

(I) Waste must [shalt] have structural stability. A structurally stable
waste form [wil] generally maintains [maintain] its physical dimensions and its
form[;] under the expected disposal conditions such as weight of overburden and
compaction equipment, the presence of moisture, [and] microbial activity, and
internal factors such as radiation effects and chemical changes. Structural stability
can be provided by the waste form itself, processing the waste to a stable form, or
placing the waste in a disposal container or structure that provides stability after
disposal.

(II) Notwithstanding the provisions in clause (i)(III) and (IV) of this
subparagraph, liquid wastes, or wastes containing liquid, must [shall] be converted
into a form that contains as little free-standing and non-corrosive liquid as is
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reasonably achievable. The liquid must not[;-but-inrnre-caseshall-the liguid] exceed
1 percent [+-8%] of the volume of the waste when the waste is in a disposal

container designed to ensure stability, or 0.5 percent [8-5%] of the volume of the
waste for waste processed to a stable form.

(III) Void spaces within the waste and between the waste and its
package must [shaH] be reduced to the extent practicable.

(C) Labeling. Each package of waste must [shaH] be clearly labeled to
identify whether it is Class A, Class B, or Class C waste, as specified in [accerdanee
with] subparagraph (A) of this paragraph.

(5) Time requirements for record keeping.
Figure: 25 TAC §289.202(ggq)(5) [Figurer25-TAC§289:202(g99)(5)]
(6) Acceptable surface contamination levels (per 100 cm2).

Figure: 25 TAC §289.202(ggq)(6) [Figurer25-TFAC§289-202(g96){6)]

(7) Concentration and activity limits of nuclides for disposal in a Type I
municipal solid waste site or a hazardous waste facility (for use in subsection (fff) of
this section). The following table contains concentration and activity limits of
nuclides for disposal in a Type I municipal solid waste site or a hazardous waste
facility.

Figure: 25 TAC §289.202(ggg)(7) (no change)

(8) Cumulative occupational exposure form. RC Form 202-2, found in the
attached graphic, Figure: 25 TAC §289.202(ggg)(8), or other equivalent clear and

legible record of all the required information [reguired-en-thatform], must be used
to document cumulative occupational exposure history:

Figure: 25 TAC §289.202(ggg)(8) (no change)

(9) Occupational exposure form. RC Form 202-3, found in the attached graphic,
Figure: 25 TAC §289.202(ggg)(9), or other equivalent clear and legible record of all

the required information [regquired-en-thatferm], must be used to document
occupational exposure record for a monitoring period:

Figure: 25 TAC §289.202(ggg)(9) (no change)
(hhh) Requirements for nationally tracked sources.

(1) Reports of transactions involving nationally tracked sources. Each licensee
who manufactures, transfers, receives, disassembles, or disposes of a nationally
tracked source must [shalt] complete and submit to NRC a National Source Tracking
Transaction Report as specified in the following subparagraphs for each type of
transaction.

(A) Each licensee who manufactures a nationally tracked source must [shaH]
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complete and submit to NRC a National Source Tracking Transaction Report. The

report must [shall] include [thefelloewing-infermation]:

(i) the name, address, and license number of the reporting licensee;
(ii) the name of the individual preparing the report;
(iii) the manufacturer, model, and serial number of the source;

(iv) the radioactive material in the source;

(v) the initial source strength in curies (becquerels) [beeguerels{euries)]
at the time of manufacture; and

(vi) the manufacture date of the source.

(B) Each licensee that transfers a nationally tracked source to another person
must [shalt] complete and submit to NRC a National Source Tracking Transaction
Report. A source transfer transaction does not include transfers to a temporary
domestic job site. Domestic transactions in which the nationally tracked source
remains in the possession of the licensee do not require a report to the National
Source Tracking System. The report must [shal] include [thefellewing
information]:

(i) the name, address, and license number of the reporting licensee;
(ii) the name of the individual preparing the report;

(iii) the name and license humber of the recipient facility and the shipping
address;

(iv) the manufacturer, model, and serial number of the source or, if not
available, other information to uniquely identify the source;

(v) the radioactive material in the source;

(vi) the initial or current source strength in curies (becquerels)
[beequerels{euries)];

(vii) the date for which the source strength is reported;

(viii) the shipping date;
(ix) the estimated arrival date; and

(x) for nationally tracked sources transferred as waste under a Uniform
Low-Level Radioactive Waste Manifest, the waste manifest number and the

container identification [ef-the-containerwith-the nationallytracked-seuree].

(C) Each licensee that receives a nationally tracked source must [shaH]
complete and submit to NRC a National Source Tracking Transaction Report. The

report must [shall] include [thefollowing-information]:
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(i) the name, address, and license number of the reporting licensee;
(ii) the name of the individual preparing the report;

(iii) the name, address, and license number of the person that provided
the source;

(iv) the manufacturer, model, and serial number of the source or, if not
available, other information to uniquely identify the source;

(v) the radioactive material in the source;

(vi) the initial or current source strength in curies (becquerels)
[beequerels{euries)];

(vii) the date for which the source strength is reported;

(viii) the date of receipt; and

(ix) for material received under a Uniform Low-Level Radioactive Waste
Manifest, the waste manifest number and the container identification [with-the

nationaly-tracked-seuree].

(D) Each licensee that disassembles a nationally tracked source must [shalt]
complete and submit to NRC a National Source Tracking Transaction Report. The

report must [shall] include [thefollowing-information]:

(i) the name, address, and license number of the reporting licensee;
(ii) the name of the individual preparing the report;

(iii) the manufacturer, model, and serial number of the source or, if not
available, other information to uniquely identify the source;

(iv) the radioactive material in the source;

(v) the initial or current source strength in curies (becquerels) [beeguerels
{euries)];

(vi) the date for which the source strength is reported; and

(vii) the disassemble date of the source.

(E) Each licensee disposing [whe-dispeses—of] a nationally tracked source
must [shal] complete and submit to NRC a National Source Tracking Transaction

Report. The report must [shall] include [thefolowinginfermation]:

(i) the name, address, and license number of the reporting licensee;
(ii) the name of the individual preparing the report;

(iii) the waste manifest number;
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(iv) the container identification [with-the-nationally-tracked-seuree];
(v) the date of disposal; and

(vi) the method of disposal.

(F) The reports discussed in subparagraphs (A) - (E) of this paragraph must
[shall] be submitted to NRC by the close of the next business day after the
transaction. A single report may be submitted for multiple sources and transactions.
The reports must [shall] be submitted to the National Source Tracking System by
using the following:

(i) the on-line National Source Tracking System;
(ii) electronically, using a computer-readable format;

(iii) by other electronic media transmission [faesimile];

(iv) by mail to the address on the National Source Tracking Transaction
Report Form (NRC Form 748); or

(v) by telephone with follow-up by other electronic media transmission
[faesimile] or mail.

(G) Each licensee must [shaH] correct any error in previously filed reports or
file a new report for any missed transaction within five [5] business days of the
discovery of the error or missed transaction. Such errors may be detected by a
variety of methods such as administrative reviews or by physical inventories
required by regulation. In addition, each licensee must [shall] reconcile the
inventory of nationally tracked sources possessed by the licensee against that
licensee's data in the National Source Tracking System. The reconciliation must
[shaH] be conducted during the month of January [#r] each year. The reconciliation
process must [shalt] include resolving any discrepancies between the National
Source Tracking System and the actual inventory by filing the reports identified by
subparagraphs (A) - (E) of this paragraph. By January 31 of each year, each
licensee must [shalt] submit to the National Source Tracking System confirmation
[that] the data in the National Source Tracking System is correct.
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[Evithe-datefor-which-the seurce strength-isreperted-]

(2) Nationally tracked source thresholds. The TBq [Ferabeeguere-{FBg)}] values
are the regulatory standards. The Ci [eurie{EH}] values specified are obtained by
converting from the TBq value. The Ci [eurie] values are provided for practical
usefulness only and are rounded after conversion.

Figure: 25 TAC §289.202(hhh)(2) (no change)

(3) Serialization of nationally tracked sources. Each licensee who manufactures
a nationally tracked source after February 6, 2007 must [;-shaHl] assign a unique
serial number to each nationally tracked source. Serial numbers must [shall] be
composed only of alpha-numeric characters.
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TITLE 25 HEALTH SERVICES

PART 1 DEPARTMENT OF STATE HEALTH SERVICES
CHAPTER 289 RADIATION CONTROL

SUBCHAPTER F LICENSE REGULATIONS

§289.253. Radiation Safety Requirements for Well Logging Service Operations and
Tracer Studies.

(@) Purpose. This section establishes radiation safety requirements for persons
using sources of radiation for well logging service operations, including radioactive
markers, mineral exploration, and tracer studies.

(b) Scope.

(1) This section applies to all persons who use sources of radiation for well
logging service operations, radioactive markers, mineral exploration, and tracer
studies.

(2) In addition to the requirements of this section, persons are subject to the
reguirements of:

(A) §289.201 of this chapter (relating to General Provisions for Radioactive

Material);

(B) §289.202 of this chapter (relating to Standards for Protection Against
Radiation from Radioactive Materials);

(C) §289.203 of this chapter (relating to Notices, Instructions, and Reports to
Workers: Inspections);

(D) §289.204 of this chapter (relating to Fees for Certificates of Registration,
Radioactive Material Licenses, Emergency Planning and Implementation, and Other
Regulatory Services);

(E) §289.205 of this chapter (relating to Hearing and Enforcement
Procedures);

(F) §289.226 of this chapter (relating to Registration of Radiation Machine
Use and Services);

(G) §289.229 of this chapter (relating to Radiation Safety Requirements for
Accelerators, Therapeutic Radiation Machines, Simulators, and Electronic
Brachytherapy Devices);

(H) §289.231 of this chapter (relating to General Provisions and Standards
for Protection Against Machine-Produced Radiation);

(I) §289.252 of this subchapter (relating to Licensing of Radioactive
Material); and

(J) §289.257 of this subchapter (relating to Packaging and Transportation of
Radioactive Material).
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(c) Definitions. The following words and terms when used in this section [shaH]
have the following meaning unless the context clearly indicates otherwise.

(1) Energy compensation source (ECS)--A small, sealed source with an activity
not exceeding 100 microcuries (uCi) (3.7 megabecquerel (MBQq)), used within a
logging tool or other tool component, to provide a reference standard to maintain
the tool's calibration when in use.

(2) Field station (additional authorized use/storage location)--A facility where
sources of radiation may be stored or used and from which equipment is dispatched
to temporary job sites.

(3) Injection tool--A device used for subsurface or downhole controlled injection
of radioactive tracer material.

(4) Logging assistant (equipment operator)--Any 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
subsection (bb) of this section.

(5) Logging supervisor (field engineer)--The individual who provides personal
supervision of the use of sources of radiation at temporary job sites.

(6) Logging tool--A device used subsurface to perform well logging.

(7) Mineral logging--Any logging performed for the purpose of mineral
exploration other than oil or gas.

(8) Personal supervision--Guidance and instruction by the supervisor, who is
physically present at the job site and in such proximity that visual contact can be
maintained and immediate assistance given as required.
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(9) Radiation safety officer--An individual named by the licensee or registrant
and listed on the license or certificate of registration having [whe-+hasa] knowledge
of, responsibility for, and authority to enforce appropriate radiation protection rules,
standards, and practices on behalf of the licensee or [ardfer] registrant, and who
meets the requirements of subsection (s) of this section.

(10) Radioactive marker--Radioactive material placed subsurface or upon a
structure intended for subsurface use for the purpose of depth determination or
direction orientation.

(11) Residential location--Any area where a structure or structures are located,
in which people [ledge-or] live [aredecated], and the grounds on which these
structures are located, including [;butrettimited-te;] houses, apartments,
condominiums, and garages.

(12) Screenout--A situation in which radioactive tracer material is reversed out
of an oil or gas well (well returns).

(13) Service company--Any contracted or subcontracted company that is
present at the temporary job site[;] specifically, a [that] company whose equipment
is connected to [whichthe] licensee's equipment [iseennected] and [thatis]
exposed to radioactive material.

(14) Source holder--A housing or assembly into which a radioactive source is
placed for the purpose of facilitating the handling and use of the source.

(15) Storage contalner--A contalner used to secure and store radioactive
sources | , W

(16) Temporary job site--A location where well logging or tracer studies are
performed other than the specific locations [teeatien{s}] listed on a license or
certificate of registration.

(17) Tracer study--The release of a substance tagged with radioactive material
for the purpose of tracing the movement or position of the tagged substance in the
wellbore, at the wellhead, or adjacent formation.

(18) Transport container--A container that meets the requirements of the United
States Department of Transportation (DOT) and is designed to provide radiation
safety and security when sources of radiation are being transported.

(19) Tritium neutron generator target source--A tritium source used within a
neutron generator tube to produce neutrons for use in well logging applications.

(20) Uranium sinker bar--A weight containing depleted uranium used to aid in
the descent of a logging tool down toward the bottom of a wellbore.

(21) Wellbore--A drilled hole in which wireline service operations are performed.

(22) Well logging--All operations involving the lowering and raising of measuring
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devices or logging tools (that may or may not contain sources of radiation) into
wellbores or cavities for the purpose of obtaining information about the well or
[andfer] adjacent formations.

(23) Wireline--An armored steel cable, containing one or more electrical
conductors, used to lower and raise logging tools in the wellbore.

(24) Wireline service operation--Any mechanical or electronic service that is
performed in the wellbore using devices that are lowered into the well on a wireline
for purposes of evaluation.

(d) Specific licenses for well logging.

(1) The applicant must [shalt] satisfy the general requirements specified in this
subsection and in §289.252(e) of this subchapter [title].

(2) The applicant must [shalt] develop a program for training logging
supervisors and logging assistants and submit to the department [agerey] a
description of this program which specifies [the]:

(A) initial training;
(B) on-the-job training;
(C) annual safety reviews provided by the licensee;

(D) how [means] the applicant will [usete] demonstrate the logging
supervisor's knowledge and understanding of and ability to comply with the
department's [agerey's] regulations and licensing requirements and the applicant's
operating and emergency procedures; and

(E) how [means] the applicant will [gsete] demonstrate the logging
assistant's knowledge and understanding of and ability to comply with the
applicant's operating and emergency procedures.

(3) The applicant must [shalt] submit to the department [agerey] written
operating and emergency procedures as described in subsection (ee)(4) of this
section.

(4) The applicant must [shalt] establish and submit to the department [ageney]
its program for annual inspections of the job performance of each logging
supervisor to ensure [that] the department's [agerey's] regulations, license
requirements, and the applicant's operating and emergency procedures are
followed. Inspection records must be retained for three [3] years after each annual
internal inspection.

(5) The applicant must [shalt] submit a description of its overall organizational
structure as it applies to the radiation safety responsibilities in well logging,
including specified delegations of authority and responsibility.

(6) If an applicant wants to perform leak testing of sealed sources, the applicant
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must [shal] identify the manufacturers and the model numbers of the leak test kits
[tebe] used. If the applicant wants to analyze its own wipe samples, the applicant
must [shal] establish procedures to follow [befellewed] and submit a description of
these procedures to the department [agerey]. The description must include the:

(A) instruments [te-be] used;

(B) methods of performing the analysis; and

(C) pertinent experience of the person who will analyze the wipe samples.
(e) Prohibitions.

(1) Licensees must not [Nelicenseeshal] perform well logging service
operations with a sealed source [seureefs)] in any well or wellbore unless, before
[prierte] commencement of the operation, the licensee has a written agreement
with the well operator, well owner, drilling contractor, or land owner, that specifies

who will be responsible for ensuring [thefelloewingrequirementsare-met]:

(A) a reasonable effort at recovery will be made in the event a sealed source
is lost or lodged downhole;

(B) a person does [shalt] not attempt to recover a sealed source in a manner
that, in the licensee's opinion, could result in a source rupture;

(C) if [intheevent] the environment, any equipment, or personnel are
contaminated with radioactive material, decontamination to levels specified in
§289.202(f), (n), and (eee) of this chapter are [title-shaH be] performed; and

(D) the requirements of subsection (dd)(4) of this section are [shal be] met
if [irthe-event] a decision is made to abandon the sealed source downhole.

(2) Licensees must not [Ne-licensee-shaHl] perform tracer study operations with
a substance tagged with radioactive material in any well or wellbore unless, before
[prierte] commencement of the operation, the licensee has a written agreement
with the well operator, well owner, drilling contractor, or land owner, and the
service company to which the licensee's equipment is connected, as applicable,

specifying [that-speeifies] who is [willbe] responsible for ensuring [thefollowing
regquirementsaremet]:

(A) in the event the service company's personnel or equipment are
contaminated with radioactive material, they will [shaH] be decontaminated as
specified in [accerdancewith] §289.202(n) or (ddd) of this chapter [title] before
release from the job site or release for unrestricted use, respectively;

(B) in the event the well head or job site is contaminated with radioactive
material, it will [shaH] be decontaminated as specified in [accerdancewith]
§289.202(ddd) of this chapter [title]; and

(C) in the event radioactive material is [te-be] reversed from the well or the
well screens out, the licensee will [shaH] have established procedures and
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equipment or facilities to [de-thefellowing]:

(i) reverse material into a preconstructed steel or lined pit that is
specifically established in the event of a screen out; or

(ii) reverse material into a suitable transport container or containers

[eentainrer{s}] in the event of a screen out.

(3) The licensee must [shaHl] maintain, as specified in [accordance—with]
subsection (ee)(5) of this section, a copy of the written agreement specified in
paragraph (1) or (2) of this subsection.

(f) Limits on levels of radiation. Sources of radiation must [shall] be used, stored,
and transported in such a manner that the requirements of §289.202 of this
chapter [title], §289.231 of this chapter [title], and §289.257 of this subchapter
[title], as applicable, are met.

(g) Storage precautions.

(1) Each source of radiation, except accelerators, must [shaH] be provided with
a storage or [andfer] transport container. Each container must [shalt] have a lock
(or tamper seal for calibration sources) to prevent unauthorized removal of, or
exposure to, the source of radiation.

(2) Each area or room in which sources of radiation are stored must [shall] be
posted as specified in [accerdancewith] §289.202(aa)(5) or §289.231(x) of this
chapter [title], as applicable.

(3) Sources of radiation, except accelerators, must [shall] be stored downhole or
in a bunker [{r-order] to minimize the danger from explosion or [ardfeF] fire.

(4) Sources of radiation may not be stored in residential locations unless
specifically authorized by the department. [Fhissection-doesnotapply-to-sterageof
||_ad|eaetlae |||a|_EenaI_|I|| a il elnel_e “IEEIIIa}I IESEIEE Ie; Ius_ eat E.e“'.ﬁ]e'a'y jobsitesrifthe

(5) Sources of radiation in storage must [shall] be secured to prevent
tampering[7] or removal by unauthorized individuals.

(h) Transport precautions. Transport containers must [shaH] be locked and
physically secured to the transporting vehicle to prevent shifting during transport,
accidental loss, tampering, or unauthorized removal.

(i) Radiation survey instruments.

(1) The licensee or registrant must [shall] maintain a sufficient number of
calibrated and operable radiation survey instruments capable of detecting beta and
gamma radiation at each location where sources of radiation are stored or used to
make physical radiation surveys, as required by this section and by §289.202(p) or
§289.231(s)[7] of this chapter [title], as applicable. Instrumentation must [shall] be
capable of measuring 0.1 milliroentgen per hour (mR/hr) (1 microsievert per hour
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(MSv/hr)) through at least 50 mR/hr (500 uSv/hr). (Instrumentation capable of
measuring 0.1 mR/hr (1 uSv/hr) through 50 mR/hr (500 pSv/hr) may not be
sufficient to determine compliance with DOT requirements.)

(2) A licensee using tracer material must [shal] have available at each
additional authorized use/storage location and temporary job site, additional
calibrated and operable radiation survey instruments sensitive enough to detect the
radioactive surface contamination limits specified in §289.202(eee) of this chapter
[titte].

(3) Each radiation survey instrument required under paragraph (1) of this

subsection must [eapable-of-detecting-beta—and-gammaradiationshall] be

calibrated:

(A) by a person specifically licensed or registered by the department
[ageney], another agreement state, or the United States Nuclear Regulatory
Commission (NRC) to perform such service;

(B) at intervals not to exceed six months and after each survey instrument
repair;

(C) for the types of radiation used and at energies appropriate for use; and

(D) at an accuracy within plus or minus 20 percent [£208%] of the true
radiation level at each calibration point.

(4) The licensee or registrant must [shall] maintain calibration records as
specified in [aecerdance-with] subsection (ee)(5) of this section.

(j) Leak testing of sealed sources.

(1) Testing and record keeping. Sealed sources must [shalt] be tested for
leakage and contamination as specified in [aceerdanece-with] this section and
§289.201(g) of this chapter [title]. The licensee must [shaH] maintain records of
leak tests as specified in [aceerdance-with] subsection (ee)(5) of this section.

(2) Each energy compensation source that is not exempt from testing as
specified in [aeecerdance-with] §289.201(g)(2) of this chapter must [title-shal] be
tested at intervals not to exceed three years. In the absence of a certificate from a
transferor that a test has been made within the three years before the transfer, the
energy compensation source must [may] not be used until tested as specified in
[aecordance—with] §289.201(g) of this chapter [itle].

(3) If a sealed source is found to be leaking as specified in [accordance-with]
§289.201(g) of this chapter [title], the licensee must [shalt] check the equipment
associated with the leaking source for radioactive contamination and, if
contaminated, have it decontaminated or disposed of by persons specifically
authorized by the department [agerey], the NRC, or an agreement state, to
perform such services.

(k) Quarterly inventory. Each licensee or registrant must [shal] conduct a physical

97



inventory to account for all sources of radiation received or possessed at intervals
not to exceed three months. The licensee or registrant must [shaH] make and
maintain records of inventories as specified in [aecoerdanece-with] subsection (ee)(5)
of this section and must [shal] include [thefoHowing]:

(1) the quantities and kinds of sources of radiation;

(2) the location where sources of radiation are assigned;
(3) the [a] unique identification of each source of radiation;
(4) the date of the inventory; and

(5) the name of the individual conducting the inventory.

() Utilization records. For each source of radiation, utilization [Ytitizatier] records
must [shal] be maintained by each licensee or registrant as specified in
[aecordanece—with] subsection (ee)(5) of this section and must [skhaH] include [the
o lowinainf onf I f radiation]:

(1) identification of each source of radiation, including [te-relude]:

(A) the make and model number or [ardfer] serial number (or if absent, a
description) of each sealed source used; or

(B) the radionuclide and activity of tracer materials and radioactive markers
used at a particular well site and the disposition of any unused tracer materials.

(2) the identity of the logging supervisor or individual who is responsible for
receiving sources of radiation, to whom assigned; and

(3) the locations where used and dates of use.

(m) Design and performance criteria for sealed sources used in well logging
operations.

(1) Each sealed source used in well logging applications must [shalt] meet the
following minimum criteria.

(A) The sealed source is of doubly encapsulated construction.

(B) The sealed source contains radioactive material with a chemical/physical
form as insoluble and non-dispersible [rendispersible] as practicable.

(C) The sealed source meets one of the following requirements:

(i) for a sealed source manufactured on or before July 14, 1989, the
requirements from the United States of America Standards Institute (USASI)
N5.10-1968, "Classification of Sealed Radioactive Sources," or the requirements in
clause (ii) or (iii) of this subparagraph;

(ii) for a sealed source manufactured after July 14, 1989, the oil-well
logging requirements from the American National Standards Institute/Health
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Physics Society (ANSI/HPS) N43.6-1997, "Sealed Radioactive Sources-
Classification;" or

(iii) for a sealed source manufactured after July 14, 1989, the sealed
source's prototype has been tested and found to maintain its integrity after each of
the following tests:

(I) Temperature. The test source must [shalt] be held at negative 40
[-40] degrees Celsius for 20 minutes, 600 degrees Celsius for one hour, and then
be subjected to a thermal shock test with a temperature drop from 600 degrees
Celsius to 20 degrees Celsius within 15 seconds.

(II) Impact. A 5 kilogram (kg) steel hammer, 2.5 centimeters (cm) in
diameter, must [shalt] be dropped from a height of 1 meter (m) onto the test
source.

(III) Vibration. The test source must [shaHl] be subjected to a vibration
from 25 Hertz (Hz) to 500 Hz with a peak amplitude of five times the acceleration
of gravity for 30 minutes.

(IV) Puncture. A 1 gram (g) [fgm)] hammer and pin, 0.3 cm pin
diameter, must [shalt] be dropped from a height of 1 m onto the test source.

(V) Pressure. The test source must [shall] be subjected to an external
pressure of 24,600 pounds per square inch absolute (1.695 x 107 pascals) [{+695

x—107-paseals)] without leakage.

(2) The requirements in paragraph (1) of this subsection do not apply to sealed
sources containing [thateentair] radioactive material in gaseous form.

(3) The requirements in this subsection do not apply to energy compensation
sources.

(n) Labeling.

(1) Each source, source holder, or logging tool containing radioactive material in
other than an exempt quantity must[;—shall] bear a durable, legible, and clearly
visible marking or label, including [that-has], as a minimum, the standard radiation
caution symbol with no color requirement, and the wording DANGER (or CAUTION),
RADIOACTIVE--DO NOT HANDLE, NOTIFY CIVIL AUTHORITIES (OR NAME OF
COMPANY).

(2) The labeling specified in paragraph (1) of this subsection must [shall] be on
the smallest component, source, source holder, or logging tool that is transported
as a separate piece of equipment.

(3) Each transport container must [shalt] have permanently attached [te-it] a
durable, legible, and clearly visible label having [thathas], as a minimum, the
standard radiation caution symbol and the wording DANGER (or CAUTION),
RADIOACTIVE, NOTIFY CIVIL AUTHORITIES (OR NAME OF COMPANY).
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(4) Each transport container must [shaHl] have attached [te-t] a durable,
legible, and clearly visible label having [tabels)thathas], at [as] a minimum, the
licensee's name, address, and telephone number, the radionuclide, its activity, and
assay date.

(o) Inspection and maintenance.

(1) Each licensee or registrant must [shalt] conduct, at intervals not to exceed
six months, a program of visual inspection and maintenance of source holders (or
sealed source, if there is no source holder), logging tools, source handling tools,
storage containers, transport containers, and injection tools to assure proper
labeling and physical condition. The inspection program may be performed
concurrently with routine leak testing of sealed sources. Records of inspection and
maintenance must [shall] be made and maintained by the licensee or registrant as
specified in [acecerdance—with] subsection (ee)(5) of this section.

(2) If any inspection conducted as specified in [aecerdanee—with] paragraph (1)
of this subsection reveals damage to labeling or components critical to radiation
safety, the device must [shal] be removed from service at the time the damage is
discovered and until repairs have been made.

(3) Any operation, such as drilling, cutting, or chiseling on a source holder
containing a sealed source, must [shall] be performed on the source holder only by
persons specifically licensed to do so by the department [ageney], another
agreement state, or the NRC. The provisions of this paragraph do not apply to
logging tool recovery (fishing) operations conducted as specified in [accerdanee
with] the provisions of subsection (dd)(4) of this section.

(4) The repair, opening, or modification of any sealed source must [shaHl] be
performed only by persons specifically licensed to do so by the department

[ageney], another agreement [erticensing] state, or the NRC.

(p) Training requirements.

(1) Licensees or registrants must not [Nelicensee-orregistrant-shal] permit any
individual to act as a logging supervisor until such individual has [metthefellewing

requirements]:

(A) [sueeessfully] completed [anagenecy—acecepted-course-of] a course
[recognized-byanotheragreementstate,orthe NRG;] including at least 24 hours of

formal training in the subjects outlined in subsection (ee)(1) of this section;

(B) received copies of and instruction in [thefoHowing]:

(i) the requirements contained in this section and the applicable
subsections of §§289.201, 289.202, 289.203, and 289.231 of this chapter [title] or
their equivalent;

(ii) the conditions of the appropriate license or certificate of registration;
and
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(iii) the licensee's or registrant's operating, safety, and emergency
procedures;

(C) demonstrated understanding of the requirements in subparagraphs (A)
and (B) of this paragraph by successfully completing a written examination
administered by the licensee or registrant;

(D) completed two months of on-the-job training under the supervision of a
logging supervisor; and

(E) demonstrated, through a field evaluation, competence in the use of
sources of radiation, related handling tools, and the type of radiation survey
instruments that will be used in the job assignment.

(2) Licensees or registrants must not [Nelicensee-orregistrant-shal] permit any
individual to act as a logging assistant until such individual has [metthefellewing

regquirements]:

(A) received copies of and instruction in the applicable subsections of
§§289.201, 289.202, 289.203, and 289.231 of this chapter [title] or their
equivalent, and the licensee's or registrant's operating, safety, and emergency
procedures;

(B) demonstrated understanding of the requirements in subparagraph (A) of
this paragraph by successfully completing a written examination administered by
the licensee or registrant; and

(C) demonstrated competence to use, under the personal supervision of the
logging supervisor, the sources of radiation, related handling tools, and radiation
survey instruments [that-wilbe] used in the job assignment.

(3) The licensee or registrant must [shalt] provide an annual radiation safety
review for logging supervisors and logging assistants.

(4) Each licensee or registrant must [shalt] maintain records documenting [that
doeumentthat] the requirements of paragraphs (1) - (3) of this subsection are
met. Such records must [shall] be maintained as specified in [accordance-with]
subsection (ee)(5) of this section.

(q) Operating, safety, and emergency procedures. The licensee or registrant must
[shaH] maintain written operating, safety, and emergency procedures that include
descriptions of and directions in at least the items listed in subsection (ee)(4) of
this section.

(r) Personnel monitoring.

(1) In addition to the requirements of §289.202(p)(4) and (q) of this chapter
[(itle] or §289.231(n) and (s)(3) of this chapter [title], as applicable, no licensee or
registrant may [shaH] permit any individual to act as a logging supervisor or
Iogglng a55|stant unless that |nd|V|duaI wears an individual monitoring device [that
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AcereditationProgram{NVLEAP) precesser;] at all times during well logging service

operations or [andfer] tracer studies utilizing sources of radiation. Each individual
monitoring device must [shaHl] be assigned to and worn by only one individual. Film
badges must [shaHl] be replaced at least monthly. Other individual monitoring
devices requiring replacement must [shal] be replaced at least quarterly. After
replacement, each individual monitoring device requiring processing must [shalt] be
returned to the supplier for processing within 14 calendar days or as soon as
practicable. All individual monitoring devices must be evaluated at least quarterly or
promptly after replacement, whichever is more frequent. Circumstances preventing

meeting these time limits must be documented, and those records must be

avallable for rewew bv the department [}n—ewe&mstaﬁees—that—make—ﬁﬁpeﬁme

(2) When necessary [inerder] to aid in determining the extent of an individual's

intake [exposure-toconcentrations] of radioactive material, the department
[ageney] may require a licensee or registrant to make available to the individual,
appropriate bioassay services and to furnish a copy of the reports of such services

to the department [agerey].

(3) Personnel monitoring records must [shall] be maintained by the licensee or
registrant as specified in [aecerdanree-with] subsection (ee)(5) of this section.

(s) Radiation safety officer.

(1) A radiation safety officer (RSO) must [shall] be designhated for every license
and certificate of registration issued by the department [agenrey].

(2) The RSO's documented qualifications must [shaH] include:

(A) possession of a high school diploma or a certificate of high school
equivalency based on the General Education Development (GED) test;

(B) completion of the training and testing requirements of subsection (0)(1)
of this section; and

(C) two years of experience as a logging supervisor, including [te-ireclude]
knowledge of well logging service operations and tracer studies.

(3) The duties of the RSO include [;butareroetlimitedto,thefolowing]:

(A) establishing and overseeing operating, safety, [ard] emergency, and as
low as reasonably achievable (ALARA) procedures, and reviewing [te+eview] them
regularly to ensure [that] the procedures are current and conform with this
chapter;

(B) overseeing and approving all phases of the training program for well
logging service operations and [andfer] tracer studies personnel so that appropriate
and effective radiation protection practices are taught;
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(C) ensuring [that] required radiation surveys and leak tests are performed
and documented as specified in [aecerdanree-with] this chapter, including any
corrective measures when levels of radiation exceed established limits;

(D) ensuring [that] personnel monitoring is used properly by occupationally

exposed [eceupationally-expoesed] personnel, [that] records are kept of the
monitoring results, and [that] timely notifications are made, as required by

§289.203 of this chapter [title];

(E) investigating and reporting to the department [agerey] each known or
suspected case of radiation exposure to an individual or radiation level detected
over the [irexeess—of] limits established by this chapter and each theft or loss of
each source [seureefs)] of radiation, determining [te-determine] the cause, and
taking [tetake] steps to prevent its recurrence;

(F) having a thorough knowledge of management policies and administrative
procedures of the licensee or registrant;

(G) assuming control and having the authority to institute corrective actions
including shutdown of operations, when necessary in emergency situations or
unsafe conditions;

(H) maintaining records as required by this chapter (see subsection (ee)(5)
of this section);

(I) ensuring the proper storing, labeling, transport, and use of sources of
radiation, storage, and [andfer] transport containers;

(J) ensuring [that] inventories are performed as specified in [accordanece
with] subsection (k) of this section;

(K) ensuring [that] personnel are complying with this chapter, the conditions
of the license or the registration, and the operating, safety, and emergency
procedures of the licensee or registrant; and

(L) serving as the primary contact with the department [ageney].
(t) Security.

(1) A logging supervisor must be physically present at a temporary job site
[jebsite] whenever radioactive material is being handled or is not stored and locked
in a vehicle or storage place. The logging supervisor may leave the job site [jebsite
tr-order] to obtain assistance if a sealed source becomes lodged in a well.

(2) During well logging, except when sealed sources are below ground or in
shipping or storage containers, the logging supervisor or other individual
designated by the logging supervisor must [shalt] maintain direct surveillance of the
operation to prevent unauthorized entry into a restricted area, as defined in
§289.201(b) of this chapter [title], or §289.231(c) of this chapter [title], as
applicable.
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(u) Handling tools. The licensee must [shall] provide and require the use of tools
that [wilt] assure remote handling of sealed sources, other than low activity
calibration sources.

(v) Tracer studies.

(1) Appropriate protective clothing and equipment must [shaH] be used by all
personnel handling radioactive tracer material. Precautions must [shalt] be taken to
avoid ingestion or inhalation of radioactive material and to avoid contamination of
field stations, temporary job sites, vehicles, associated equipment, and clothing.

(2) Licensees may not [Nelicenseeshall] permit the injection of radioactive
material into usable quality groundwater (3,000 parts per million (ppm) total
dissolved solids or less) without prior written authorization from the department

[ageney].

(3) The well operator must [shal] contact the licensee when a decision is made
to reverse the radioactive tracer material out of a well. The licensee must [shal] be
onsite [en—site] and present at the well when radioactive tracer material is reversed
out of a well.

(w) Particle accelerators. Licensees or registrants must not [Nelicenseeor
registrant-shall] permit above-ground testing of particle accelerators that results in
the production of radiation except in areas or facilities controlled or shielded to
meet the requirements of §289.202(f) or (n) of this chapter [title], or §289.231(m)
or (o) of this chapter [title], as applicable.

(x) Radioactive markers. The licensee may use radioactive markers in wells only if
the individual markers contain quantities of radioactive material not exceeding the
quantities specified in §289.251(1)(2) of this subchapter (relating to Exemptions,
General Licenses, and General License Acknowledgements) [title]. The use of
markers is subject only to the provisions of this subsection and subsection (k) of
this section.

(y) Uranium sinker bars. The licensee may use a depleted uranium sinker bar in
well logging service operations only if it is legibly impressed with the wording
"DANGER (or CAUTION), RADIOACTIVE-DEPLETED URANIUM, NOTIFY CIVIL
AUTHORITIES (OR NAME OF COMPANY) IF FOUND."

(z) Energy compensation source (ECS).

(1) The licensee may use an ECS [energy-compensation-seuree] that is
contained within a logging tool or other tool components.

(2) For well logging applications with a surface casing for protecting freshwater
[fresh—water] aquifers, use of the ECS is only subject to the requirements of
subsections (j), (k), and (l) of this section.

(3) For well logging applications without a surface casing for protecting
freshwater [fresh—water] aquifers, use of the ECS is only subject to the
requirements of subsections (e), (j), (k), (I), (dd), and (ee)(4)(A) [feex4)and
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{dd}] of this section.
(aa) Tritium neutron generator target source.

(1) Use of a tritium neutron generator target source, containing quantities not
exceeding 30 curies (Ci) (1,110 gigabecquerels (GBq)) and in a well with a surface
casing to protect freshwater [fresh—water] aquifers, is subject to the requirements
of this section, except subsections (e), (m), and (dd) of this section.

(2) Use of a tritium neutron generator target source, containing quantities
exceeding 30 Ci (1,110 GBq) or in a well without a surface casing to protect
freshwater [fresh—water] aquifers, is subject to the requirements of this section,
except subsection (m) of this section.

(bb) Radiation surveys.

(1) Radiation surveys (and calculations for neutron sources) must [shal] be
made and recorded for each area where radioactive materials are stored.

(2) Radiation surveys (and calculations for neutron sources) of the radiation
levels in occupied positions and on the exterior of each vehicle used to transport
radioactive materials must [shalt] be made and recorded. Such surveys (and
calculations for neutron sources) must [shal] include all sources of radiation
transported in the vehicle.

(3) If the sealed source assembly is removed from the logging tool before
departing the job site, a survey of the tool to verify that the logging tool is free of
contamination must [shall] be made and recorded.

(4) If the encapsulation of the sealed source has been damaged by an operation
or is likely to have been damaged by an operation, the licensee must [shalt]
immediately conduct a radiation survey and make a record of that survey, including
a contamination survey, during and after the operation.

(5) Radiation surveys must [shalt] be made and recorded at the job site and
[andfer] well head for each tracer operation except for those utilizing hydrogen-3,
carbon-14, sulfur-35, or krypton-85. These surveys must [shal] include
measurements of radiation levels before and after the operation.

(6) Records required as specified in [aecordance-with] paragraphs (1) - (5) of
this subsection must [shaltalse] include the dates, the identification of personnel
[rdividaals)] making the survey, the unique identification of survey instruments
[iastrument(s)] used, radiation measurements in milliroentgen per hour (mR/hr),
calculations in millirem per hour (mrem/hr) or microsievert per hour (uSv/hr)
[{mieresievertper-hour{gSvAhr))], and an exact description of the location of the
survey. Each licensee or registrant must [shal] make and maintain records of these
surveys as specified in [aceerdanece-with] subsection (ee)(5) of this section.

(cc) Records/documents for inspection by the department [agerey].

(1) Each licensee or registrant must [shalt] maintain the records/documents
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specified in subsection (ee)(5) of this section [ferinspectionby-theageney].

(2) Each licensee or registrant maintaining additional authorized use/storage
locations from which well logging service operations are conducted must [shal]
have copies of the records/documents specified in subsection (ee)(5)(B) - (E) and
(G) - (O) of this section that are specific to the site, available at each site [for

inspection-by-theageney].

(3) Records/documents required as specified in [accerdanee-with] paragraph (2)
of this subsection must [shall] be maintained as specified in [accordance—with]
subsection (ee)(5) of this section.

(4) Each licensee or registrant conducting well logging service operations at a
temporary job site must [shaH] have copies of the records/documents specified in
subsection (ee)(5)(B), (C), (1), (K), (L), and (N) of this section available at that site

[ferinspectionby-theageney].

(5) Records/documents required by paragraph (4) of this subsection must
[shaH] be maintained at the temporary job site for the period of operation at that

site [ferinspectionby-theageney].

(dd) Notification of incidents and lost sources; abandonment procedures for
irretrievable sources.

(1) Notification of incidents and sources lost in other than downhole well logging
operations must [shal] be made as specified in [acecerdance-with] appropriate
provisions of §289.202 of this chapter [title], or §289.231 of this chapter [title], as
applicable.

(2) Whenever a sealed source or a device containing radioactive material has
been ruptured or is likely to have been ruptured, the licensee must [shaHl] notify
the department [agerey] immediately by telephone and submit written notification
within 30 days. The written notification must [shall] desighate [thefoHowing]:

(A) the well or other location;

(B) [adeseription-of] the magnitude and extent of the escape of radioactive
material;

(C) [anrassessmentof]| the consequences of the rupture; and

(D) [arexplanatien-of] the efforts planned or being taken to mitigate these
consequences.

(3) Whenever a sealed source is separated from the logging tool and is lost
downhole, the licensee must [shalt] notify the department [agerey] immediately by
telephone before [prierte] beginning source recovery operations.

(4) Whenever a sealed source or device containing radioactive material is lost

downhole, the licensee must [shall-de-thefellewing]:
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(A) consult with the well operator, well owner, drilling contractor, or
landowner [fard-ewner] regarding methods to retrieve the source or device that
may reduce the likelihood that the source or device will be damaged or ruptured
during the logging tool recovery (fishing) operations;

(B) continuously monitor the circulating fluids from the well, if any, during
logging tool recovery (fishing) operations to check for contamination resulting from
damage to the sealed source with an appropriate radiation detection instrument or

a quqmq tool W|th a radlatlon detector [memteﬁwrth—a—Fad-ra%ieﬁ—Stwey—msttheﬁf

(C) notify the department [agerey] immediately by telephone and submit
written notification within 30 days if radioactive contamination is detected at the
surface or if the source appears to be damaged.

(5) When efforts to recover the radioactive source are not successful, the

licensee must [shall-de-thefellewing]:

(A) notify the department [agerey] by telephone of the circumstances that
resulted in the inability to retrieve the source and obtain [agerey] approval from
the department to implement abandonment procedures, or that the licensee
implemented abandonment before receiving [agerey] approval from the
department because the licensee believed there was an immediate threat to public
health and safety; and

(B) advise the well operator of the Railroad Commission of Texas
requirements regarding abandonment and an appropriate method of abandonment,

that includes [shalHnelude-thefollowing]:

(i) the immobilization and sealing in place of the radioactive source with a
cement plug;

(ii) a means to prevent inadvertent intrusion on the source, such as the
setting of a whipstock or other deflection device, unless the source is not accessible
to any subsequent drilling operations; and

(iii) the mounting of a permanent identification plaque, containing
information required by paragraph (6) of this subsection, at the surface of the well;

(C) notify the department [agerey] by telephone, giving the circumstances of
the loss; and

(D) file a written report with the department [agerey] within 30 days of the
abandonment, providing [thefoellowing-infermation]:

(i) the date of occurrence;

(i) a description of the radioactive source involved, including radionuclide,
activity, chemical and physical form, and manufacturer, model humber and serial
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number;
(iii) the surface location and identification of the well;
(iv) the results of efforts to immobilize and seal the source in place;
(v) the depth of the radioactive source;
(vi) the depth of the top of the cement plug;
(vii) the depth of the well; and
(viii) the information contained on the permanent identification plaque.

(6) Whenever a sealed source containing radioactive material is abandoned
downhole, the licensee must [shalt] provide a permanent plaque (an example of a
suggested plaque is shown in subsection (ee)(3) of this section) for posting on the

well or wellbore. This plaque must [shall-meet-thefellewingrequirements]:

(A) be constructed of long-lasting material such as stainless steel, brass,
bronze, or monel. The size of the plaque should be convenient for use on active or
inactive wells; for example, a 7-inch (17 cm) square. Letter size of the word
"CAUTION" should be approximately twice the letter size of the rest of the
information; for example, 1/2 inch (1.27 cm) and 1/4 inch (0.63 cm) letter size,
respectively; and

(B) contain the following engraved information on its face:
(i) the word "CAUTION;"
(ii) the radiation symbol (color not required);
(iii) the date of abandonment;
(iv) the name of the well operator or well owner;

(v) the well name and well identification humber [Arumber{s)] or other
designation;

(vi) radionuclides [radionuchdefs}] and activities [aetivibyfies)] of the
sources [seuree{s)];

(vii) the source depth and the plug back depth (depth to the top of the
plug); and

(viii) an appropriate warning, depending on the specific circumstances of

each abandonment, such as [thefoHowing]:
(I) "Do not drill below plug back depth;"

(II) "Do not enlarge casing;" or

(III) "Do not re-enter hole before contacting Radiation Control, Texas

108



Department of State Health Services."

(7) The licensee must [shal] immediately notify the department [agerey] by
telephone and confirming letter if the licensee knows or has reason to believe that
radioactive material has been lost in or to an underground potable water source.
Such notice must [shall] designate well location and describe the magnitude and
extent of loss of radioactive material, consequences of such loss, and efforts taken
or planned to mitigate these consequences.

(8) In the event of an uncontrolled release of radioactive tracer material to the
environment, the licensee must [shal] notify the department [agerey] by
telephone within 24 hours and submit written notification within 30 days.

(ee) Appendices.

(1) Subjects to be included in training courses for well logging service operations
and [andfer] tracer studies are as follows:

(A) fundamentals of radiation safety that include:
(i) characteristics of radiation;
(i) units of radiation dose (rem) and activity;

(iii) significance of radiation dose specifying radiation protection standards
and biological effects of radiation;

(iv) levels of radiation from sources of radiation;

(v) methods of controlling radiation dose specifying time, distance, and
shielding;

(vi) radiation safety practices, specifying prevention of contamination and
methods of decontamination; and

(vii) discussion of ingestion and [7] inhalation pathways;
(B) radiation detection instrumentation to be used that includes:

(i) use of radiation survey instruments specifying operation, calibration,
and limitations;

(ii) survey techniques; and
(iii) use of individual monitoring devices;
(C) equipment to be used that specifies;
(i) handling equipment and remote handling tools;
(i) sources of radiation;

(iii) storage control, disposal, and transport of equipment and sources of
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radiation;
(iv) operation and control of equipment; and
(v) maintenance of equipment;
(D) pertinent federal and state requirements;

(E) the licensee's or registrant's written operating, safety, and emergency
procedures;

(F) the licensee's or registrant's record keeping procedures; and

(G) case histories and potential consequences of accidents in well logging
service operations and tracer studies.

(2) In addition to the subjects for training courses required in paragraph (1) of
this subsection, individuals performing tracer studies must also complete training in
the following subjects:

(A) sources of contamination;

(B) contamination detection and control;

(C) decontamination techniques and limits;

(D) survey techniques for tracer materials; and

(E) packaging requirements for transportation of radioactive materials,
especially residual materials from tracer studies.

(3) The following is an example of a plaque for identifying wells containing
sealed sources of radioactive material abandoned downhole:

Figure: 25 TAC §289.253(ee)(3) (no change)

(4) The licensee's or registrant's operating, safety, and emergency procedures
must [shaH] include descriptions of and instructions in [atteastthefolowing]:

(A) the handling and use of sources of radiation in wells without surface
casing for protecting freshwater [fresh-water] aquifers, if appropriate;

(B) the handling and use of sources of radiation to be employed so that no
individual is likely to be exposed to radiation doses over [ir-exeess-of] the limits
established in §289.202 of this chapter [title], or §289.231 of this chapter [title], as
applicable. Every reasonable effort must [shal] be made to keep radiation
exposures and releases of radioactive material in soils and effluents to unrestricted
areas as low as is reasonably achievable;

(C) methods and occasions for conducting radiation surveys;

(D) methods and occasions for locking and securing sources of radiation;
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(E) personnel monitoring, including bioassays, and the use of individual
monitoring devices;

(F) removing [remoeval-of] radioactive material from storage, transporting
[transpertation-of] radioactive material to field locations and temporary job sites,
including packaging of sources of radiation in the vehicles, placarding of vehicles,
securing sources of radiation during transportation, and returning [returr] to
storage;

(G) minimizing exposure of individuals during routine use and in the event of
an accident;

(H) [preceduresFfer] notifying proper personnel in the event of an accident or
well excursion;

(I) maintaining [mairteranee—of] records;
(J) using, inspecting, and maintaining [use;+Aspection,and-maintenance-of]

source holders, logging tools, source handling tools, storage containers, transport
containers, and injection tools;

(K) actions to be taken if [procedurestobefolowed-inthe-event] a sealed

source is lost or lodged downhole;

(L) [preceduresto-be-usedfor] picking up, receiving, handling, and opening

packages containing radioactive material;

(M) surveying [precedurestobeusedforsurveys—of] temporary job sites and

equipment, and decontamination of vehicles, associated equipment, and clothing
following tracer studies;

(N) storing and disposing [sterage-and-dispesatl] of radioactive waste;
(O) [preceduresfor] laundering contaminated clothing, if applicable;

(P) the licensee's or registrant's management structure;

(Q) posting of radiation areas and labeling radioactive material containers;

(R) actions to be taken if there is [ procedurestobefellowedintheeventof]

an uncontrolled release of radioactive tracer material to the environment; and

(S) actions to be taken if a sealed source is ruptured, including actions

preventing [te-prevent] the spread of contamination and minimizing [mirimize]
inhalation and ingestion of radioactive material, and actions to obtain suitable

radiation survey instruments as required by subsection (i) of this section.

(5) The following records/documents must [shall] be maintained by the licensee
or registrant for inspection by the department [agerey].

Figure: 25 TAC §289.253(ee)(5) [Figure:25-FAC§289-253(eeH5)]
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§289.255. Radiation Safety Requirements and Licensing and Registration
Procedures for Industrial Radiography.

(@) Purpose.

(1) The requirements in this section establish radiation safety requirements and
licensing and registration procedures for using sources of radiation for industrial
radiography and for certification of industrial radiographers.

(2) The requirements in this section apply to licensees and registrants who
possess sources of radiation for industrial radiography, including radiation
machines, accelerators, and sealed radioactive sources.

(3) Each licensee and registrant is responsible for ensuring compliance with this
chapter, license and registration conditions, and orders of the department [agerey].

(4) Each licensee and registrant is responsible for ensuring [that] radiographic
personnel performing activities under a license or registration comply with this
chapter, license and registration conditions, and orders of the department [agerey].

(b) Scope.

(1) The requirements of this section are in addition to and not in substitution for
other applicable requirements of this chapter.

(2) The requirements of the following sections of this chapter apply to all
licensed industrial radiographic operations:

(A) §289.201 of this chapter [title] (relating to General Provisions for
Radioactive Material);

(B) §289.202 of this chapter [title] (relating to Standards for Protection
Against Radiation from Radioactive Materials);

(C) §289.203 of this chapter [title] (relating to Notices, Instructions, and
Reports to Workers; Inspections);

(D) §289.204 of this chapter [title] (relating to Fees for Certificates of
Registration, Radioactive Material Licenses, Emergency Planning and
Implementation, and Other Regulatory Services);

(E) §289.205 of this chapter [title] (relating to Hearing and Enforcement
Procedures);

(F) §289.251 of this subchapter [title] (relating to Exemptions, General
Licenses, and General License Acknowledgements);

(G) §289.252 of this subchapter [title] (relating to Licensing of Radioactive
Material); and

(H) §289.257 of this subchapter [title] (relating to Packaging and
Transportation of Radioactive Material).
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(3) The requirements of the following sections of this chapter apply to all
registered industrial radiographic operations:

(A) §289.203 of this chapter [title];
(B) §289.204 of this chapter [title];
(C) §289.205 of this chapter [title];

(D) §289.226 of this chapter [title] (relating to Registration of Radiation
Machine Use and Services); and

(E) §289.231 of this chapter [title] (relating to General Provisions and
Standards for Protection Against Machine-Produced Radiation).

(4) The requirements of §289.228 of this chapter [title] (relating to Radiation
Safety Requirements for Industrial Radiation Machines) apply to persons using
analytical and other industrial radiation machines subject to this section.

(5) The requirements of §289.229 of this chapter [title] (relating to Radiation
Safety Requirements for Accelerators, Therapeutic Radiation Machines, Simulators
and Electronic Brachytherapy Devices) apply to persons using accelerators subject
to this section.

(c) Definitions. The following words and terms[;] when used in this section[;—shaH]
have the following meaning[;] unless the context clearly indicates otherwise.

ites.]
(1) [€2}] ANSI--American National Standards Institute.

(2) [3}] 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 audits,
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.

(3) [4)] Associated equipment--Equipment, [thatis] used in conjunction with a
radiographic exposure device used to make radiographic exposures, that drives,
guides, or comes in contact with the source, (such as, guide tube, control tube,
control cable (drive cable), removable source stop, "J" tube, and collimator when it
is used as an exposure head).

(4) [£5}] Cabinet x-ray system--An x-ray system with the x-ray tube installed in
an enclosure independent of existing architectural structures except the floor on
which it may be placed. An x-ray tube used within a shielded part of a building, or
x-ray equipment that may temporarily or occasionally incorporate portable
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shielding, is not considered a cabinet x-ray system. The cabinet x-ray system is
intended to:

(A) contain at least that portion of a material being irradiated;
(B) provide radiation attenuation; and
(C) exclude personnel from its interior during generation of radiation.

(5) [€6}] Certifiable cabinet x-ray system--An existing uncertified x-ray system
[thathasbeen] modified to meet the certification requirements specified in 21 Code

of Federal Regulations (CFR) [Fitle21,-Code-of Federal-Regulations{EFR);]
§1020.40.

(6) [£A)] Certification identification (ID) card--The document issued by the
department [ageney] to individuals who have completed the requirements stated in
subsection (e)(2)(A) of this section.

(7) [£8}] Certified cabinet x-ray system--An x-ray system that has been certified
as specified in [aceordance-with] 21 CFR [Fitle21,-CFR;] §1010.2 as being
manufactured and assembled on or after April 10, 1975, as specified in [according
te] the provisions of 21 CFR [Fitle21,-€EFR;] §1020.40.

(8) [€9}] Certifying entity--An entity that is:
(A) an independent certifying organization;

(B) an Agreement State whose industrial radiographer certification program
meets the applicable parts of 10 CFR [Fitle10,CFR;] Part 34, Appendix A, Parts II
and III for radioactive material; or

(C) a radiation control agency whose x-ray or [ardfer] combination
certification requirements are found to be equivalent to criteria established by the
Conference of Radiation Control Program Directors [Bireetions], Inc. [{EREPDB)].

(9) [18)] Collimator--A radiation shield [thatis] placed on the end of a guide
tube or directly onto a radiographic exposure device to restrict the size of the
radiation beam when the sealed source is cranked into position to make a
radiographic exposure.

(10) [+1)] Conference of Radiation Control Program Directors, Inc. (CRCPD)--A
501(c)(3) nonprofit, non-governmental, professional organization dedicated to
radiation protection to serve as a common forum for the many governmental
radiation protection agencies to communicate with each other and to promote
uniform radiation protection regulations and activities.

(11) [+2)] Control cable (drive cable)--The cable [thatis] connected to the
source assembly and used to drive the source from and return it to the shielded
position.

(12) [+3)] Control mechanism (drive mechanism)--A device enabling [that
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enables] the source assembly to be moved from and returned to the shielded
position. A drive mechanism is also known as a crank assembly.

(13) [+4)] Control tube--A protective sheath for guiding the control cable. The
control tube connects the control drive mechanism to the radiographic exposure
device.

(14) [+5)] Crank-out device--The control cable, control tube, and drive
mechanism used to move the sealed source to and from the shielded position to
make an industrial radiographic exposure.

(15) [£+6)] 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.

(16) Field station--A facility where licensed material or radiation machines are
stored or used and from which equipment is dispatched to temporary job sites.

(17) [¥9}] Guide tube--A flexible or rigid tube, such as a "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.

(18) [26)] Independent certifying organization--An independent organization
meeting [that-meetsall-of] the criteria of 10 CFR [Fitle10,-CFR;] Part 34, Appendix
A, for radioactive material, or comparable standards for x-ray machines.

(19) [21)] Industrial radiography (radiography)--A non-destructive
[rendestructive] testing method using ionizing radiation, such as gamma rays or x-
rays [xrays], to make radiographic images for the purpose of detecting flaws in
objects without destroying them.

(20) [22)] Lay-barge radiography--Industrial radiography performed on any
water vessel used for laying pipe.

(21) [£23}] Lock-out survey--A radiation survey performed to determine [that] a
sealed source is in its fully shielded position before moving the radiographic
exposure device or source changer to a different temporary job site or before
securing the radiographic exposure device or source changer against unauthorized
removal.

(22) [24)] Offshore--Within the territorial waters of the State of Texas. The
territorial waters of Texas extend to the three marine league line or nine nautical
miles from the Texas coast.
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(23) [25)] On-the-job training (hands-on experience)--Experience in all [efthe]
areas considered to be directly involved in the radiography process. The hours of
on-the-job training do not include safety meetings, classroom training, travel,
darkroom activities, film development and interpretation, or use of a cabinet x-ray
unit.

(24) [26)] Permanent radiographic installation--An enclosed [A] shielded room,
cell, or vault, not located at a temporary job site [jebsite], in which radiography is
performed and meets the criteria of subsection (n) of this section.

(25) [28}] Personal supervision--Guidance and instruction provided to a
radiographer trainee by a radiographer trainer [whe-s] present at the site, in visual
contact with the trainee while the trainee is using sources of radiation, associated
equipment, and survey meters, and in such proximity that immediate assistance
can be given, if required.

(26) [29)] Pipeliners--A directional beam radiographic exposure device.

(27) [36)] Platform radiography--Industrial radiography performed on an
offshore platform or other structure over a body of water.

(28) [31)] Practical examination--A demonstration through practical application
of the safety rules and principles in industrial radiography including use of all
appropriate equipment and procedures.

(29) [32)] Radiation safety officer (RSO)--An individual named by the licensee
or registrant and listed on the license or certificate of registration having [whe-has]
a knowledge of, responsibility for, and authority to enforce appropriate radiation
protection rules, standards, and practices on behalf of the licensee or registrant and
who meets the requirements of subsection (e)(4) of this section.

(30) [33)] Radiographer--Any individual who has successfully completed the
[trainingtesting;and-documentation] requirements of subsection (e)(2)(A) of this
section, performs industrial radiographic operations, or provides visual surveillance
of industrial radiographic operations while in attendance during transport or at the
site where the sealed source or sources are being used, and [whe] is responsible to
the licensee or registrant for assuring compliance with the requirements of the
department's [agerey's] regulations and conditions of the license or certificate of
registration. These individuals may be referred to as certified industrial

radiographers or certified radiographers. [Fhe-individual-may-alse:]

[(A)-perform-industrial radi i ons:or]

used-]
(31) [34)] Radiographer certification--Written approval received from a
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certifying entity stating [that] an individual has satisfactorily met certain
established radiation safety, testing, and experience criteria.

(32) [35)] Radiographer trainee--Any individual who has successfully
completed the training and documentation requirements of subsection (e)(1)(A) of
this section and uses [whe-shaluse] sources of radiation and associated equipment
or radiation survey instruments under the personal supervision of a radiographer
trainer.

(33) [£36)] Radiographer trainer--A radiographer who instructs and supervises
radiographer trainees during on-the-job training and [whe] meets the requirements
of subsection (e)(3) of this section.

(34) [374] Radiographic exposure device--Any instrument containing a sealed
source fastened or contained therein, where [in—whieh] the sealed source or
shielding [thereef] may be moved, or otherwise changed, from a shielded to
unshielded position for purposes of making a radiographic exposure (e.g., camera).

(35) [£38}] Radiographic operations--All activities associated with the presence
of x-ray machines or radioactive sources in a radiographic exposure device during
the use of the machine or device or transport (except when being transported by a
common or contract transport). Radiographic operations include surveys to confirm
the adequacy of boundaries, setting up equipment, and any activity inside
restricted area boundaries.

(36) [39)] Radiographic personnel--Any radiographer, radiographer trainer, or
radiographer trainee.

(37) [£46)] Residential location--Any area where a structure or structures are
located, in which people [ledge-er] live, and the grounds on which these structures
are located, including [;but-retdmited-te;] houses, apartments, condominiums,
and garages.

(38) [41)] S-tube--A tube through which the radioactive source travels when
inside a radiographic exposure device.

(39) [422)] Shielded position--The location within the radiographic exposure
device or source changer where the sealed source is secured and restricted from
movement.

(40) [{43)] Shielded-room radiography--Industrial radiography conducted in a
room shielded so radiation levels at every location on the exterior meet the
limitations specified in §289.202(n) of this chapter [title] or §289.231(0) of this
chapter [title], as applicable. A shielded room is also known as a bay or bunker.

(41) [{44)] Source assembly (pigtail)--An assembly consisting [that-censists] of
the sealed source and a connector that attaches the source to the control cable.
The source assembly may also include a ball stop used to secure the source in the
shielded position.

(42) [45)] Source changer--A device desighed and used to replace sealed
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sources in radiographic exposure devices, including those used to transport and
store sealed sources.

(43) [{46)] Storage area--Any location, facility, or vehicle [thatis] used to store
and secure a radiation machine, radiographic exposure device, a storage container,

or a sealed source when it is not in use [used-forradiegraphic-operations]. Storage

areas are locked or have a physical barrier to prevent accidental exposure,
tampering, or unauthorized removal of the machine, device, container, or source.

(44) [47)] Storage container--A device in which the sealed source is secured
and stored.

(45) [49)] Temporary job site--A [Any] location where radiographic operations
are conducted and where licensed or reqgistered sources of radiation may be stored

[industrialradiegraphyisperformed] other than the specific use location or
Iocatlons [Jreea%leﬁés—}] Ilsted on a license or certlflcate of reglstratlon [Irﬁuse—ef

(46) [€56)] Trainee status card--The document issued by the department
[ageney] following completion of the requirements of subsection (e)(1)(A) of this
section.

(47) [51)] Transport container--A package that is designed to provide radiation
safety and security when sealed sources are transported and meets all applicable
requirements of the United States Department of Transportation (DOT).

(48) [52)] Underwater radiography--Industrial radiography performed when the
radiographic exposure device or [andfer] related equipment are beneath the
surface of the water.

(d) Exemptions.

(1) Uses of certified and certifiable cabinet x-ray systems are exempt from the
requirements of this section except for the requirements of subsections (a), (b)(3),
(c), and (t)(8) of this section.

(2) Industrial uses of hand-held light intensified imaging devices are exempt
from the requirements in this section if the exposure rate 18 inches from the source
of radiation to any individual does not exceed 2 millirem per hour (mrem/hr) (0.02
millisievert per hour (mSv/hr)). Devices with exposure rates that exceed the 2
mrem/hr (0.02 mSv/hr) level must [shall] meet the applicable requirements of this
section and §289.252 of this subchapter [title] or §289.226 of this chapter [title],
as applicable. This exemption will apply only to those radiation machines that do
not allow a person or body part to be exposed to the radiation beam.

(3) Radiation machines determined by the department [agerey] to constitute a
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minimal threat to human health and safety as specified in [aecerdancewith]
§289.231(I1)(3) of this chapter [title;] are exempt from the requirements in this
section except for the requirements of paragraph (1) of this subsection.

(4) Facilities that utilize radiation machines for industrial radiography only at
permanent radiographic installations are exempt from the requirements of this
section except for the requirements of subsections (a), (b)(1), (b)(3) - (5), (c), (e)

[€eXB], (), (K. (n), (0), (t)(1), (£)(2), (t)(5), and (t)(7).

(e) Requirements for qualifications of radiographic personnel.

(1) Radiographer trainee. Licensees or registrants must not [Ne-licersee-or
registrant-shal] permit any individual to act as a radiographer trainee until the
individual possesses the original or a copy of a department-issued [anagenrey-
issued] trainee status card or certification ID card.

(A) To obtain a department-issued [aragerey-issued] trainee status card,
the licensee, registrant, or the individual must [shaH] document to the department
[ageney] on RC Form 255-E, or equivalent, that such individual has successfully
completed a course of at least 40 hours on the applicable subjects outlined in

subsectlon (x)(1) of th|s sectlon [?he—ee&rse—shaﬂ—be—mae—aeeepted—by—the—ageﬁey—

(B) The trainee must [shaH] carry a copy of the completed RC Form 255-E[7]
in the interim period after submitting documentation to the department [agerey]
and before receiving a trainee status card. The copy of the completed RC Form 255-
E [thatwas] submitted to the department [ageney] may be used in lieu of the
trainee status card for a period of 30 days from the date recorded by the trainee on
the documentation.

(C) The individual must [shalt] notify the department, [agerey] in writing, of
the need for a replacement trainee status card. The individual must [shalt] carry a
copy of documentation of the request while performing industrial radiographic
operations until a replacement trainee status card is received from the department

[ageney].

(D) Records required by subparagraph (A) of this paragraph must [shall] be
made and maintained as specified in [aecerdanee—with] subsection (v)(1) of this
section.

(E) Each licensee and registrant must [shaH] maintain, for [agerey]
inspection_by the department, clear and legible records demonstrating all [that
demonstrate-that] the applicable requirements of this paragraph are met. A copy of
the trainee status card will satisfy the documentation requirements of this
paragraph.

(2) Radiographer. Licensees or registrants must not [Ne-licersee-erregistrant

shalt] permit any individual to act as a radiographer until the individual possesses a
valid radiographer certification.
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(A) To obtain a radiographer certification, an individual must [shalt] submit
the fee as prescribed in subsection (h)(1) of this section and [eemplywith-the
folowing]:

(i) complete the requirements of paragraph (1)(A) of this subsection;

(ii) document to the department [Ageney] on RC Form 255-R[;]
completion of on-the-job training as a radiographer trainee supervised by a
radiographer trainer who meets the requirements of subsection (e)(3) of this

(I) The radiographer trainee must [shaH] carry a legible trainee status
card as specified in [aceerdance-with] paragraph (1) of this subsection while
obtaining the on-the-job training specified in subclauses (II) - (VII) of this clause.

(II) The on-the-job training must [shalt] include at least 200 hours of
active participation in radioactive materials industrial radiographic operations or
120 hours of active participation in x-ray industrial radiographic operations, as
applicable.

(III) Individuals performing industrial radiography utilizing radioactive
materials and x-ray machines must [shal] complete both segments (320 hours) of
on-the-job training.

(IV) The hours of on-the-job training do not include safety meetings,
classroom training, travel, darkroom activities, film development and interpretation,
or use of a cabinet x-ray unit.

(V) One year of documented experience of on-the-job training as
authorized by another agreement state or the United States Nuclear Regulatory
Commission (NRC) [NRE] may be substituted for the requirements of subclauses
(II) or (III) of this clause. The documentation must [shaHl] be submitted to the
department [ageney] on RC Form 255-0S or equivalent.

(VI) The trainee must [shalt] be under the personal supervision of a
radiographer trainer whenever a radiographer trainee:

(-a-) uses radiation machines, radiographic exposure devices, or
associated equipment; or

(-b-) performs radiation surveys required by:

(-1-) subsection (t)(6) of this section to determine [that] the
radiation machine has stopped producing radiation; or

(-2-) subsection (u)(9) of this section to determine [that] the
sealed source has returned to the shielded position after an exposure.

(VII) The personal supervision must [shall] include [thefollowing-]:
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(-a-) the [Fhe] radiographer trainer's physical presence at the site
where the sources of radiation are being used;

(-b-) the [Fhe] availability of the radiographer trainer to give
immediate assistance if required; and

(-c-) the [Fhe] radiographer trainer's direct observation of the
trainee's performance of the operations referred to in this section.

(iii) successfully complete within the last five years the appropriate
department-administered [agerey—administered] examination prescribed in
subsection (g)(2) of this section or the appropriate examination of another
certifying entity that affords the same or comparable certification standards as
those afforded by this clause and clauses (i) and (ii) of this subparagraph; and

(iv) possesses a current certification ID card issued as specified in
[aecordance—with] subsection (h)(2) of this section or by another certifying entity
affording [thatafferds] the same or comparable certification standards as those
afforded by this clause or clauses (i) - (iii) of this subparagraph.

(B) Reciprocal recognition by the department [ageney] of an individual
radiographer certification may be granted as specified in [aecerdingte] subsection
(h)(5)(A) and (B) of this section.

(C) Once an individual has completed the requirements of paragraph
(2)(A)(iv) of this subsection, the licensee or registrant is not required to submit the
documentation referenced in paragraph (2)(A)(i) and (ii) of this subsection for
renewal of a radiographer certification.

(D) Records required by subparagraph (A) of this paragraph must [shall] be
made and maintained as specified in [aecerdanece-with] subsection (v)(1) of this
section.

(E) Each licensee and registrant must [shaHl] maintain for [agerey] inspection
by the department, clear and legible records demonstrating [that-demenstrate-that]
the applicable requirements of this paragraph are met for all industrial radiographic
personnel. A copy of the certification ID card will satisfy the documentation
requirements of this paragraph.

(3) Radiographer trainer.
(A) Licensees or registrants must not [Nelicensee-erregistrantshall] permit

any individual to act as a radiographer trainer until:

(i) it has been documented to the department [agerey] on RC Form 255-T
or equivalent the [thatsueh] individual has:

(I) met the radiographer certification requirements of paragraph (2)(A)
of this subsection; and

(II) documented 2000 hours [ereyear] of direct [decumented]
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experience as a certified radiographer.

(i) the [sueh] individual is in receipt of a valid trainer certification ID card
issued by the department [agerey] and under which the individual is acting as a
radiographer trainer; and

(iii) determination is made by the department [ageney-that] the individual
is not currently under order from the department [agenrey] prohibiting the individual
from acting as a radiographer trainer.

(B) The specific duties of the radiographer trainer include[;butarenot
timited-te;the fellewing]:

(i) providing personal supervision to any radiographer trainee at the site
where the sources of radiation are being used; and

(ii) preventing any unauthorized use of a source of radiation by a
radiographer trainee.

(4) RSO for industrial radiography.

[£A)] An RSO must [shal] be designated on every industrial radiography
license and certificate of registration issued by the department [agerey]. The RSQO's
qualifications must be submitted to the department. A single individual may be
designated as RSO for more than one license or certificate of registration if

authorized by the department [agerey].

(A) The minimum gualifications for industrial radiography RSOs are:

(i) completion of requirements for a radiographer trainer of subsection
(e)(3)(A) of this section: and

(ii) formal training in the establishment and maintenance of a radiation
protection program.

(B) The department considers alternatives when the RSO has appropriate
training and experience in the field of ionizing radiation and has adequate formal
training with respect to the establishment and maintenance of a radiation safety
protection program.




(C) The specific duties of the RSO include[;butarenettimitedtothe
foHowing]:
(i) establishing and overseeing operating, safety, emergency, and as low
as reasonably achievable (ALARA) procedures, and to review them regularly to

ensure that the procedures are current and conform with the requirements of this
chapter;

(ii) overseeing and approving all phases of the training program for
radiographic personnel so that appropriate and effective radiation protection
practices are taught;

(iii) ensuring [that] required radiation surveys and leak tests are
performed and documented as specified in [aceerdance-with] this chapter, including
any corrective measures when levels of radiation exceed established limits;

(iv) ensuring [that] personnel monitoring devices are calibrated and used

properly by occupationally exposed [eceupationally—exposed] personnel;

(v) ensuring [that] timely notifications to employees are made as
specified in [regquired-by] §289.203 of this chapter [title];

(vi) ensuring [that] timely notifications to the department [agerey] are
made as specified in [reguired-by] this section and §289.202 of this chapter [title]
or §289.231 of this chapter [title], as applicable;

(vii) ensuring [that] any required interlock switches and warning signals
are functioning and [that] radiation signs, ropes, and barriers are properly posted
and positioned;

(viii) investigating, determining the cause, taking steps to prevent the
recurrence, and reporting to the department [agerey] each:

(I) known or suspected case of radiation exposure to an individual or
radiation level detected over the [irexeess—of] limits established by this chapter;
and

(II) theft or loss of sources [a-seureefs}] of radiation;

(ix) having a thorough knowledge of management policies and
administrative procedures of the licensee or registrant;

(x) assuming control and having the authority to institute corrective
actions, including shutdown of operations, when necessary, in emergency situations
or unsafe conditions;

(xi) maintaining records as specified in [as+regquired-by-thischapterin
aceerdance-with] subsection (v)(1) of this section;

(xii) ensuring the proper storing, labeling, transport, and use of exposure
devices and sources of radiation;
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(xiii) ensuring [that] inventory and inspection and maintenance programs
are performed as specified in [aceerdance-with] subsections (k) and (m) of this
section;

(xiv) ensuring [that] personnel are complying with the requirements of
this chapter and the conditions of the license or the certificate of registration; and

(xv) ensuring [that] the operating, safety, and emergency procedures of
the licensee or registrant are met as specified in [accerdanee-with] subsections
()(5)(A) - (C) and (G) and (u)(8)(A) - (C) and (I) of this section.

(f) Additional requirements.

(1) Licensees or registrants must not [Nelicensee-orregistrant-shal] permit any

individual to act as a radiographer trainee, radiographer, radiographer trainer, or
RSO until the [sueh] individual has met the certification requirements as specified in
[aeecerdance—with] subsection (e) of this section, as applicable, and has:

(A) received copies of and demonstrated an understanding of the following
by successful completion of a written or oral examination administered by the
licensee or registrant covering this material:

(i) the requirements contained in this section and the applicable
requirements of §289.201 of this chapter [title], §289.202 of this chapter [#itle],
§289.203 of this chapter [title], §289.231 of this chapter [title], and §289.257 of
this subchapter [title];

(ii) the appropriate license and certificate of registration conditions [efthe
. ; on];

(iii) the licensee's or registrant's operating, safety, and emergency
procedures; and

(B) demonstrated competence in the use of sources of radiation, radiographic
exposure devices, associated equipment, related handling tools, and radiation
survey instruments[;] that may be employed in industrial radiographic assignments
by successful completion of a practical examination administered by the licensee or
registrant covering such use.

(2) A radiographer and radiographer trainer must [shall] ensure [that]
radiographic operations to which the individual is assigned are conducted as
specified in [aeeerdance-with] the requirements of this section.

(3) Records of the administration of and the examinations required by
paragraph (1) of this subsection must [shaH] be made and maintained as specified
in [aeeerdance—with] subsection (v)(1) of this section. Records must [skhall] include

[thefollowing]:
(A) copies of written tests administered by the licensee or registrant;

(B) dates of oral and practical examinations and names of individuals
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conducting and receiving the oral and practical examinations; and

(C) a list of items tested and the results of the oral and practical
examinations.

(g) Application and fee for radiographer certification examinations.
(1) Application.

(A) An application for taking the examination must [shaHl] be on forms
prescribed and furnished by the department [agenrey].

(B) The non-refundable and non-transferable application fee for examination
is [shal-be] $120.

(C) The appropriate fee must [shal] be submitted with the application for
examination [when-filing-with-the-ageney].

(D) The application and the non-refundable and non-transferable fee must
[shaHl] be submitted to the department [ageney] on or before the dates specified by

the department [ageney].

(E) Applicants who fail to appear at a scheduled exam and do not reschedule
48 hours before [priorte] their assighed exam session must [shaHl] apply for a
future exam session and submit the appropriate fee, as specified in [accordance
with] subparagraphs (A) - (D) of this paragraph.

(2) Examination. The examination must [shaHl] be given for the purpose of
determining the qualifications of applicants.

(A) The scope of the examination and the methods of procedure, including
determination of the passing score, are [shaH-be] prescribed by the department
[ageney]. The examination assesses [wilassess] the applicant's knowledge to
safely use sources of radiation and related equipment and the applicant's
knowledge of this section, and the applicable requirements of §289.201 of this
chapter [title], §289.202 of this chapter [title], and §289.231 of this chapter [#iHe].

(B) The examination is [wil-be] administered by the department [agerey] or
persons authorized by the department [agerey].

(C) A candidate failing an examination may apply for re-examination as
specified in [aeeerdanece-with] paragraph (1) of this subsection [and-wil-bere-
examined]. A candidate may [shall] not retake the same version of the department-
administered [agenecy—administered] examination.

(D) The examination is [shaHl] normally [be] offered once each month.
Times, dates, and locations of the examination are [wil-be] furnished by the

department [ageney].
(E) The examination is [willbe] in the English language.

(F) To take the examination, an individual must [shaHl] present a
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government-issued photo identification card, such as a driver's license, at the time
of the examination.

(G) Calculators will be permitted during the examination. Calculators
[However—<€aleulaters] or computers with preprogrammed data or formulas,
including exposure calculators, are [wilt] not [be] permitted during the examination.

(H) The examination is [willbe] a "closed-book" examination.

(I) Any individual observed by a department [anr-ageney] proctor [to-be]
compromising the integrity of the examination will [shall] be required to surrender
the examination, the answer sheet, and all scratch paper. The [Sueh] individual is
[wiH] not [be] allowed to complete the examination, forfeits [will-ferfeit] the
examination fee, and leaves [wilHeave] the examination site to avoid disturbing
other examinees. The [Sueh] individual must [shal] wait 90 days before taking a
new examination and must [shalt] resubmit a new application and a $120 non-
refundable and non-transferable examination fee.

(J) Examination material must [shall] be returned to the department
[ageney] at the end of the examination. No photographic or other copying of
examination questions or materials is [shallbe] permitted. Disclosure by any
individual of the contents of any examination before [prierte] its administration is
prohibited.

(K) The names and scores of individuals taking the examination are [shalt
be] a public record.

(h) Radiographer certification.

(1) An application for radiographer certification must [shalt] be on RC Form 255-
R, RC Form 255-0S, or equivalent.

(A) The non-refundable fee for radiographer certification is [shaltbe] $110.

(B) The appropriate fee must [shalt] be submitted with the application for
radiographer certification when filing with the department [agenrey].

(2) A certification ID card will [shall] be issued to each individual [whe]

successfully completing [eemptetes] the requirements of subsection (e)(2)(A)(i) -
(iii) of this section.

(A) Each individual's certification ID card contains [shalt-ecentair] the
individual's photograph. The department takes [ageney-wiltake] the photograph at
the time the examination is administered.

(B) The certification ID card remains the property of the department
[ageney] and may be revoked or suspended under the provisions of paragraph (4)
of this subsection.

(C) Any individual who needs to replace a certification ID card must [shaH]
submit to the department [agerey] a written request for a replacement certification
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ID card, stating the reason a replacement certification ID card is needed. A non-
refundable fee of $35 must [shaHl] be paid to the department [agerey] for each
replacement of a certification ID card. The prescribed fee must [shall] be submitted
with the written request for a replacement certification ID card. The individual must
[shal] carry a copy of the request while performing industrial radiographic
operations until a replacement certification ID card is received from the department

[ageney].

(D) Each certification ID card is valid for a period of five years, unless
revoked or suspended as specified in [aecerdance—with] paragraph (4) of this
subsection. Each certification ID card expires at the end of the calendar day, in the
month and year stated on the certification ID card.

(3) Renewal of a radiographer certification.

(A) Applications for examination to renew a radiographer certification must
[shaH] be filed as specified in [accerdance-with] subsection (g)(1) of this section.

(B) The examination for renewal of a radiographer certification must [shaH]
be administered as specified in [accerdance-with] subsection (g)(2) of this section.

(C) A renewal certification ID card will [shaH] be issued as specified in
[aecordanee—with] paragraph (2) of this subsection.

(4) Suspension or revocation of a radiographer certification.

(A) Any radiographer violating [whe—vielates] the requirements of this
chapter, or providing [prevides] any material false statement in the application or
any statement of fact required by [iraecoerdanece—with] this chapter, may be
required to show cause at a formal hearing why the radiographer certification
should not be suspended or revoked as specified in [accerdance-with] §289.205 of
this chapter [title].

(B) When a department [an ageney] order has been issued for an industrial
radiographer to cease and desist from the use of sources of radiation or the
department [ageney] suspends or revokes the individual's radiographer
certification, the radiographer must [shaHl] surrender the certification ID card to the
department [ageney] until the order is changed or the suspension expires.

(C) An individual whose radiographer certification has been suspended or
revoked by the department [ageney] or another certifying entity must [shaH]
comply with the process and [andfer] conditions of the suspension or revocation
orders before certification is reinstated[;] or the individual is permitted [by-the
ageney] to apply for a new certification.

(5) Reciprocity of a radiographer certification.

(A) Reciprocal recognition by the department [ageney] of an individual
radiographer certification is [willbe] granted if [previded-that]:

(i) the individual holds a valid certification in the appropriate category and
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class issued by a certifying entity, as defined in subsection (c) of this section;

(i) the requirements and procedures of the certifying entity issuing the
certification afford the same or comparable certification standards as those afforded
by subsection (e)(2)(A)(i) - (iii) of this section; and

(iii) the individual submits a legible copy of the certification to the
department before conducting radiographic operations in [agency priorto entry
inte] Texas.

(B) Enforcement actions with the department [ageney], another agreement
state, or the NRC or sanctions by an independent certifying entity are [may-be]
considered when reviewing a request for reciprocal recognition from a licensee,
registrant, or certified radiographer.

(C) Certified radiographers [whe—are] granted reciprocity by the department
must [ageney shall] maintain the certification upon which the reciprocal recognition
was granted, or before [prierte] the expiration of such certification, must [shaH]
meet the requirements of paragraph (3) of this subsection.

(i) Receipt, transfer, and disposal of industrial radiography sealed sources [ef
radiation] and radiography exposure devices using depleted uranium (DU) for
shielding.

(1) Each licensee and registrant must [shal] make and maintain records as
specified in [aeeerdanece—with] subsection (v)(1) of this section, showing the receipt,
transfer, and disposal of industrial radiography sealed sources [efradiatien] and
radiography exposure devices using DU for shielding.

(2) These records must [shalt] include [thefoHowinrg], as appropriate:

(A) date of receipt, transfer, or disposal;

(B) name of the individual making the record;

(C) radionuclide;

(D) number of curies (becquerels) or mass (for DU);

(E) manufacturer, model, and serial number of each source of radiation or

[andter] device;

(F) for the person transferring the source of radiation, the name of the
transferee, the number of the transferee's radioactive material license authorizing
possession of the material, and the regulatory agency issuing the license to the
transferee; and

(G) for the person receiving the source of radiation, the name of the
transferor, the number of the transferor's radioactive material license authorizing
possession of the material, and the regulatory agency issuing the license to the
transferor.
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(j) Radiation survey instruments.

(1) Each licensee and registrant must [shalt] have a sufficient number of
calibrated, appropriate, and operable radiation survey instruments at each location
where sources of radiation are present to perform the radiation surveys required by
this section and §289.202(p)(1) and (3) of this chapter [title] and §289.231(s)(1)
and (2) of this chapter [title], as applicable. These radiation survey instruments
must [shall] be capable of measuring a range from 2 mrem/hr (0.002 mSv/hr)
through 1 rem per hour (rem/hr) (0.01 sievert per hour (Sv/hr)).

(2) Each radiation survey instrument must [shall] be calibrated:

(A) by a person licensed or registered by the department [agerey], another
agreement state, or the NRC to perform such service;

(B) at energies appropriate for the licensee's or registrant's use;

(C) at intervals not to exceed six months and after each instrument servicing
other than battery replacement;

(D) at two points located approximately one-third and two-thirds of full-scale
on each scale for linear scale instruments; 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 2 and 1,000 mrem/hr (0.02 and 10 mSv/hr);
and

(E) to demonstrate an accuracy within plus or minus 20 percent [26%] of the
true radiation level at each point checked.

(3) Each radiation survey instrument must [shaHl] be checked with a radiation
source at the beginning of each day of use and at the beginning of each work shift
to ensure it is operating properly.

(4) Records of the calibrations required by paragraph (2) of this subsection must
[shaH] be maintained as specified in [aceerdanee-with] subsection (v)(1) of this
section.

(k) Inventory [Quarterly-inventory].

(1) Each licensee and registrant must [shall] perform a physical inventory at
intervals not to exceed three months to account for all sources of radiation and for
devices containing DU received or possessed except for radiation machines utilized
for industrial radiography at permanent radiographic installations. Each registrant
utilizing radiation machines for industrial radiography at permanent radiographic
installations must perform physical inventories and maintain inventory records as
required by §289.226(m)(9) of this chapter.

(2) Records of the quarterly inventories required by paragraph (1) of this
subsection must [shalt] be made and maintained as specified in [accerdance-with]
subsection (v)(1) of this section.
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(3) The record must [shalt] include, [thefeHowing] for each source of radiation,
as appropriate:

(A) manufacturer, model, and serial humber;

(B) radionuclide;

(C) number of curies (except for DU);

(D) location of each source of radiation;

(E) date of the inventory; and

(F) name of the individual making the inventory.
() Utilization logs.

(1) Each licensee and registrant must [shall] make and maintain current logs
of the use, removal, and return to storage of each source of radiation. The
information must [shall] be recorded in the log when the source is removed from
and returned to storage. The logs must [shaH] include:

(A) a unique identification, for example, make, model, and serial number, of
[thefollowing]:
(i) each radiation machine;

(ii) each radiographic exposure device containing a sealed source or
transport and storage container in which the sealed source is located; and

(iii) each sealed source;

(B) the name and signature of the radiographer using the source of
radiation;

(C) the locations [lecatien{s)] and dates [datefs}] where each source of
radiation is used; and

(D) the dates [datefs)] each source of radiation is removed from storage and
returned to storage.

(2) Utilization logs must [may] be kept on clear legible records containing all the
information required by paragraph (1) of this subsection.

(3) Records of utilization logs must [shalt] be made and maintained as specified
in [aeeerdance-with] subsection (v)(1) of this section.

(m) Inspection and maintenance of radiation machines, radiographic exposure
devices, transport and storage containers, associated equipment, source changers,
and survey instruments.

(1) Each day before using equipment, the radiographer must [shaH]:
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(A) perform visual and operational checks on radiation machines, survey
instruments, radiographic exposure devices, transport and storage containers,
associated equipment, and source changers to ensure [that]:

(i) the equipment is in good working condition;

(ii) the sources are adequately shielded in radiographic exposure devices;
and

(iii) required labeling is present and legible;

(B) determine the survey instrument is responding using check sources or
other appropriate means; and

(C) remove the equipment from service until repaired if equipment problems
are found.

(2) Each licensee and registrant must [shal] perform and must [shall] have
written procedures for the following:

(A) inspection and routine maintenance of radiation machines, radiographic
exposure devices, source changers, associated equipment, transport and storage
containers, and survey instruments at intervals not to exceed three months to
ensure the proper functioning of components important to safety. All appropriate
components must [shall] be maintained as specified in [accordance—with]
manufacturers' specifications. Radiation machines, radiographic exposure devices,
transport containers, and source changers being stored are exempted from this
requirement provided [that] each radiation machine, radiographic exposure device,
transport container, or source changer is inspected and repaired before [prierte]
being returned to service. This inspection and maintenance program must [shaH]
cover, at [as] a minimum, the items listed in subsection (x)(2) of this section; and

(B) inspection and maintenance necessary to maintain the Type B packaging
used to transport radioactive material. The inspection and maintenance program
must [sha#t] include procedures to assure [that] Type B packages are shipped and
maintained as specified in [accerdance-with] the certificate of compliance or other
approval.

(3) Records of daily checks of equipment, equipment problems found in daily
checks and quarterly inspections, and of any maintenance performed as specified in
[accordance—with] paragraph (1) of this subsection must [shal] be made and
maintained as specified in [aceerdance-with] subsection (v)(1) of this section.

(4) The record must [shall] include [thefoHowing]:
(A) date of check or inspection;
(B) name of inspector;

(C) equipment involved;
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(D) any problems found; and
(E) what repairs or maintenance, if any, were done.
(n) Permanent radiographic installations.

(1) Permanent radiographic installations must [shal] have high radiation area
entrance controls (for example, a control device that energizes a conspicuous
visible and audible alarm signal or [ardfer] continuous direct or electronic
surveillance) as described in §289.202(s)(1) - (4) of this chapter [+itle] or
§289.231(t)(1) - (4) of this chapter [title], or, if applicable, §289.229 of this

chapter [title].

(2) The entrance controls must [shall] be tested for proper operation at the
beginning of each day of equipment use.

(3) The alarm system must [shall] be tested for proper operation with a source
of radiation each day before the installation is used for radiographic operations. The
test must [shalt] include a check for the visible and audible signals.

(4) Entrance control devices reducing [thatreduee] the radiation level upon
entry (designated in paragraph (1) of this subsection) must [shalt] be tested
monthly.

(5) If an entrance control device or alarm is operating improperly, it must [shaH]
be immediately labeled as defective and repaired within seven calendar days. The
facility may continue to be used during this seven-day period, provided the licensee
or registrant implements the continuous surveillance requirements of subsection (q)
of this section, ensures [that] radiographic personnel use an alarming ratemeter,
and complies with the requirements of subsection (u)(8)(G) of this section.

(6) Records of alarm systems and entrance control tests and repairs required by
this subsection must [shal] be made and maintained as specified in [accerdanee
with] subsection (v)(1) of this section.

(o) Notifications [Netificatien-of-incidents].

(1) The department must [ageney shall] be notified of the loss or theft of
sources of radiation, overexposures, and excessive levels as specified in
[accordance—with] §289.202(ww) - (yy)[7] and (bbb) of this chapter [title] or
§289.231(gg) - (jj) of this chapter [title], as applicable.

(2) In addition, whenever one of the following events occurs, each licensee or
registrant must [shall] make the initial notification report by telephone to the
department [ageney] within 24 hours and submit a written report to the

department [ageney] within 30 days:

(A) a source assembly cannot be returned to the fully shielded [faHy-
shielded] position and properly secured;

(B) the source assembly becomes unintentionally disconnected from the

132



control cable;

(C) any component critical to safe operation of the radiographic exposure
device fails to properly perform its intended function;

(D) an indicator on a radiation machine fails to show that radiation is being
produced;

(E) an exposure switch on a radiation machine fails to terminate production
of radiation when turned to the off position; or

(F) a safety interlock fails to terminate x-ray production.

(3) As specified in paragraph (2) of this subsection, the [Fhe] licensee or

registrant must [shalt] include [thefollowing-infermatien] in each report submitted
i I i h-{2)-of thi I ion]:

(A) a description of the equipment problem;

(B) the cause of each incident, if known;

(C) the manufacturer and model and serial number of equipment involved in
the incident;

(D) the location, time, and date of the incident;
(E) the action [actions] taken to establish normal operations;

(F) the corrective action [actiens] taken or planned to prevent recurrence;

and
(G) the names of personnel involved in the incident.

(4) Any licensee conducting radiographic operations or storing radioactive
material at any location not listed on the license for a period more than 180 days in
a calendar year must notify the department before exceeding the 180 days.

(5) Any registrant conducting radiographic operations or storing radiation
machines at any location not listed on the certificate of registration for a period
more than 90 days in a calendar year must notify the department before exceeding

the 90 days.

(p) Individual monitoring.

(1) The individual monitoring program must [shal] meet the applicable
requirements of §289.202 of this chapter [title] or §289.231 of this chapter [#ite].

(2) During industrial radiographic operations, the following applies: [shalt
apply-]

(A) Licensees or registrants must not [Ne-licensee-erregistrant-shall] permit

an individual to act as a radiographer, radiographer trainer, or radiographer trainee
unless each individual wears, on the trunk of the body at all times during
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radiographic operations:

(i) an individual monitoring device meeting [that-meets] the applicable

requirements of §289.202(p)(4) and (5) [§289282(pY3rand{4)], (q), and (r) of
this chapter [title] or §289.231(s)(3) of this chapter [title];

(i) a direct-reading pocket dosimeter or an electronic personal dosimeter;
and

(iii) an operable alarming ratemeter.

(B) For permanent radiographic installations where other appropriate
alarming or warning devices are in routine use, the wearing of an alarming
ratemeter is not required.

(C) Pocket dosimeters must [shalt] meet the criteria in ANSI 13.5-1972 at
the time of manufacture and must [shalt] have a range of zero to 200 mrem (2
mSv). Electronic personal dosimeters may only be used in place of ion-chamber
pocket dosimeters.

(D) Pocket dosimeters must [shall] be recharged at the start of each work
shift.

(E) As a minimum, direct-reading pocket dosimeters must [shaHl] be
recharged and electronic personal dosimeters reset, and "start" readings recorded:

(i) immediately before checking out any source of radiation from an
authorized use or storage site [teeatier] for the purposes of conducting industrial
radiographic operations; and

(ii) before beginning radiographic operations on any subsequent calendar
day (if the source of radiation has not been checked back into an authorized use or
storage site).

(F) Whenever radiographic operations are concluded for the day, the "end"
readings on pocket dosimeters or electronic personal dosimeters must [shall] be
recorded and the accumulated occupational doses for that day determined and
recorded.

(G) If an individual's pocket dosimeter is discharged beyond its range (for
example, goes "off-scale"), or if an individual's electronic personal dosimeter reads
greater than 200 mrem (2 mSv) and the possibility of radiation exposure cannot be
ruled out as the cause, industrial radiographic operations by that individual must
[shal] cease and the individual's monitoring device requiring processing must be
sent for processing [shal-beprecessed] immediately. The individual's monitoring
device not requiring processing must be evaluated immediately. The individual
must [shalt] not return to work with sources of radiation until a determination of
the radiation exposure has been made. This determination must [shaH] be made by
the RSO or the RSO's designee. The results of this determination must [shall] be
included in the records maintained as specified in [aceerdance-with] paragraphs (5)
and (6) of this subsection and subsection (v)(1) of this section.
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(H) Each individual monitoring device must [shaHl] be assigned to and worn
by only one individual.

(I) Film badges must [shal] be replaced at periods not to exceed one month
and all other |nd|V|duaI monitoring dewces requmnq replacement must [personnel

AeeFeeLrtatren—PFegFam—éN%A:APa—pfeeesseeshaH] be replaced at Ieast quarterlv

[periedsnoetto-exceed-threemonths]. After replacement, each individual

monitoring device requiring processing must [shaHl] be returned to the supplier for
processing within 14 calendar days of the exchange date specified by the
[persennel-monitering] supplier or as soon as practicable. All individual monitoring
devices must be evaluated at least quarterly or promptly after replacement,
whichever is more frequent. Circumstances preventing meeting these time limits
must be documented, and those records must be available for review by the

department. [Ir<€ireumstancesthatmake-itimpossibletereturneach-individual
monitering-device-within14-—calendar-days,such-cireumstancesshall-be
doecumented-and-available foerreview-by-theageney-|

(J) If an individual monitoring device is lost or damaged, the worker must
[shaHl] cease work immediately until a replacement individual monitoring device is
provided and the exposure is calculated for the time period from issuance to loss or
damage of the individual monitoring device. The results of the calculated exposure
and the time period for which the individual monitoring device was lost or damaged
must [sha#] be included in the records maintained as specified in [accerdance-with]
paragraph (6) of this subsection and subsection (v)(1) of this section.

(3) Pocket dosimeters or electronic personal dosimeters must [shaH] be checked
for correct response to radiation at periods not to exceed one year. Acceptable
dosimeters must [shalt] read within plus or minus 20 percent [208%] of the true
radiation exposure.

(4) Each alarming ratemeter must [shaH]:

(A) be checked without being exposed to radiation before [prierte] use at
the start of each work shift, to ensure [that] the audible alarm is functioning

properly;

(B) be set to give an alarm signal at a preset dose rate of 500 mrem/hr (5
mSv/hr) or lower with an accuracy of plus or minus 20 percent [26%] of the true
radiation dose rate;

(C) require special means to change the preset alarm function;

(D) be calibrated for correct response to radiation at intervals not to exceed
one year; and

(E) have an audible alarm sufficient to be heard by the individual wearing the
alarming ratemeter in a work environment or have other visual or physical
notification of alarming conditions.

135



(5) The following records required by this subsection must [shall] be made and
maintained by the licensee or registrant for inspection by the department [ageney]
as specified in [aecerdanree—with] the following time requirements and subsection
(v)(1) of this section.

(A) Records of pocket dosimeter or electronic personal dosimeter readings
and yearly operational response checks must [shall] be maintained for three years.
If the dosimeter readings were used to determine external radiation dose (for
example, no individual monitoring device exposure records exist), the records must
[shal] be maintained for department [agerey] inspection until disposal is

authorized by the department [agerey].

(B) Records of pocket dosimeter and electronic personal dosimeter readings
of personnel exposures must [shaH] be maintained for three years.

(C) Records of estimates of exposures resulting from [asa+resultof] off-scale
personal direct-reading dosimeters[;] or lost or damaged individual monitoring
devices must [shall] be maintained until disposal is authorized by the department

[ageney].

(6) The following records required by this subsection must [shaHl] be maintained
as specified in [aecerdanree—with] the following time requirements and subsection
(v)(1) of this section.

(A) Records of alarming ratemeter calibrations must [shall] be maintained for
three years.

(B) Records of individual monitoring device results must [reeceivedfrom-the

deviceprocessorshall] be maintained until disposal is authorized by the
department [ageney].

(q) Access control.

(1) During each industrial radiographic operation, radiographic personnel must
[shaH] maintain continuous visual surveillance of the operation to protect against
unauthorized entry into a radiation area or high radiation area, except at
permanent radiographic installations where all entryways are locked and the
requirements of subsection (n) of this section are met.

(2) Radiographic exposure devices must [shall] not be left unattended except
when in storage or physically secured against unauthorized removal or tampering.

(r) Posting. All areas where [#—whieh] industrial radiography is being performed
must [shalt] be posted conspicuously as specified in [aceerdance-with] §289.202 of
this chapter [title] or §289.231 of this chapter [title], as applicable, including the
following.

(1) Radiation areas. Each radiation area must [shaH] be posted conspicuously
with a sign or signs [sigr{s}] displaying the radiation caution symbol and the words
"CAUTION, RADIATION AREA" or "DANGER, RADIATION AREA."
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(2) High radiation area. Each high radiation area must [shalt] be posted
conspicuously with a sign or signs [sigr{s}] displaying the radiation caution symbol
and the words "CAUTION, HIGH RADIATION AREA" or "DANGER, HIGH RADIATION
AREA."

(3) Whenever practicable, ropes or [andfer] barriers must [shall] be used in
addition to appropriate signs to designate areas as specified in [accordance-with]
§289.202(n)(1) of this chapter [title] or §289.231(0)(1) of this chapter [title], as
applicable, and to help prevent unauthorized entry.

(4) During pipeline industrial radiographic operations, sufficient radiation signs
and other barriers must [shaHl] be posted to prevent unmonitored individuals from
entering the area as specified in [aceerdanece-with] §289.202(n)(1) of this chapter
[£itte] or §289.231(0)(1) of this chapter [title], as applicable.

(5) In lieu of the requirements of subsection (r)(1) and (2) of this section, a
restricted area may be established as specified in [accerdance-with] §289.202(n)(1)
of this chapter [title] or §289.231(0)(1) of this chapter [title], as applicable, and be
posted as specified in [aceerdanee-with] subsection (r)(1) and (2) of this section;
[7] for example, both signs may be posted at the same location at the boundary of
the restricted area.

(6) Exceptions listed in §289.202(bb) of this chapter [title] or §289.231(y) of
this chapter [title], as applicable, do not apply to industrial radiographic operations.

(s) Specific requirements for radiographic personnel performing industrial
radiography.

(1) At a job site, the following must [shaH] be supplied by the licensee or
registrant:

(A) at least one operable, calibrated survey instrument for each exposure
device or radiation machine in use;

(B) an individual monitoring device that meets the requirements of

§289.202(p)(4) and (5) [§289202(p)y3)and{4)], (q), and (r) of this chapter
[£itte] or §289.231(s)(3) of this chapter [title], as applicable, for each worker;

(C) an operable, calibrated pocket dosimeter or electronic personal dosimeter
with a range of zero to 200 mrem (2 mSv) for each worker;

(D) an operable, calibrated, alarming ratemeter for each worker; and
(E) the appropriate barrier ropes and signs.

(2) Each radiographer at a job site must [shaH] carry a valid certification ID card
issued by the department [ageney] or another certifying entity whose certification
offers the same or comparable certification standards.

(3) Each radiographer trainee at a job site must [shaHl] carry a trainee status
card issued by the department [agerey] or equivalent documentation as specified in
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[aecerdanece—with] subsection (e)(1) of this section.

(4) Radiographic personnel must [shalt] not perform radiographic operations if
any of the items in paragraphs (1) - (3) of this subsection are not available at the
job site or are inoperable. Radiographic personnel must [shal] ensure [that] the
items listed in paragraph (1) of this subsection, radiographic exposure devices, and
radiation machines are used as specified in [aecerdance-with] the requirements of
this section.

(5) During an inspection by the department [agerey], a department [arageney]
inspector may terminate an operation if any of the items in paragraphs (1) - (3) of

this subsection are not available and operable or if the required number of
radiographic personnel are not present. Operations must [shalt] not resume [be
resumed] until all required conditions are met.

(t) Radiation safety and registration requirements for the use of radiation machines.
(1) Registration requirements for industrial radiographic operations.

(A) Radiation machines used in industrial radiographic operations must
[shal] be registered as specified in [accordance-with] §289.226 of this chapter
[titte].

(B) In addition to the registration requirements in §289.226(e) and (i) of this
chapter [title], an application for a certificate of registration must [shaH] include:

[Ehefollowinginfermation:]

(i) a [A] schedule or description of the program for training radiographic
personnel that specifies:

(I) initial training;
(II) annual refresher training;
(IIT) on-the-job training;

(IV) procedures for administering the oral and written examination to
determine the knowledge, understanding, and ability of radiographic personnel to
comply with the requirements of this chapter, the conditions of the certificate of
registration, and the registrant's operating, safety, and emergency procedures; and

(V) procedures for administering the practical examination to
demonstrate competence in the use of sources of radiation and radiation survey
instruments [thatmay-be] employed in industrial radiographic assignments.

(i) written [Writter] operating, safety, and emergency procedures [that
are-made] available to each individual operating a radiation machine, including any
restrictions of the operating technique required for the safe operation of the
particular x-ray system;

(I) The registrant must [shall] document that each individual operating
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a radiation machine has read the operating and safety procedures and must [shaH]
maintain this documentation for inspection by the department [agerey]. The
documentation must [shaH] include [thefellewing]:

(-a-) name and signature of the individual;

(-b-) date the individual read the operating and safety procedures;
and

(-c-) initials of the RSO;

(II) The operating and safety procedures must [shall] include[;butare
nottimitedto;] the items listed in subsection (x)(3) of this section;

(iii) a [A] description of the internal audit program to ensure [that]
radiographic personnel follow the requirements of this chapter, the conditions of the
certificate of registration, and the registrant's operating, safety, and emergency
procedures at intervals not to exceed six months;

(iv) a [A] list and description of all field stations and permanent

radlographlc |nstaIIat|ons [—deseﬁaﬁens—ef—pefma%ent—s’eemge—use—ﬁ’ees—aﬁd—the

(v) a [A] description of the organization of the industrial radiographic
program, including delegations of authority and responsibility for operation of the
radiation safety program; and

(vi) procedures [Preeedures] for verifying and documenting the
certification status of radiographers and for ensuring that the certification of
individuals acting as radiographers remains valid.

(C) A certificate of registration is [will-be] issued if the requirements of this
paragraph of this subsection and §289.226(e) and (i) of this chapter [title] are met.
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(2) Locking of radiation machines. The control panel of each radiation machine
must [shalt] be equipped with a locking device preventing [that-willprevent] the
unauthorized use of an x-ray system or the accidental production of radiation. The
radiation machine must [shalt] be kept locked and the key removed [ataltimes]
except when under the direct visual surveillance of a radiographer.

(3) Permanent storage precautions for the use of radiation machines. Radiation
machines must [shaH] be secured while in storage to prevent tampering or removal
by unauthorized individuals.

(4) Requirements for radiation machines used in industrial radiographic
operations.

(A) Equipment used in industrial radiographic operations involving radiation
machines manufactured after October 1, 1987 must [;—shall] be certified at the time
of manufacture to meet the criteria set forth by ANSI N43.5 (relating to Radiological
Safety Standards for the Design of Radiographic and Industrial X-Ray Equipment),
except accelerators used in industrial radiography.

(B) The registrant's name and city or town of an authorized use site listed on
the certificate of registration must [shalt] be prominently displayed with a durable,
legible, clearly visible label [fabels)] on both sides of all vehicles used to transport
radiation machines for temporary job site use.

(5) Operating and internal audit requirements for the use of radiation machines.

(A) Each registrant must [shaHl] conduct an internal audit program to ensure
[£hat] the requirements of this chapter, the conditions of the certificate of
registration, and the registrant's operating, safety, and emergency procedures are
followed by radiographic personnel.

(B) Each radiographer's and radiographer trainee's performance during an
actual radiographic operation must [shaHl] be audited and documented at intervals
not to exceed six months.

(C) If a radiographer or a radiographer trainee has not participated in a
radiographic operation during the six months since the last audit, the radiographer
or the radiographer trainee must [shalt] demonstrate knowledge of the training
requirements of subsection (f)(1) of this section by an oral or written and practical
examination administered by the registrant before the individual can next
participate in a radiographic operation.

(D) The department [agerey] may consider alternatives in those situations
where the individual serves as both radiographer and RSO.

(E) In those operations where a single individual serves as both radiographer
and RSO and performs all radiography operations, an audit program is not required.

(F) The registrant must [sha#t] provide annual refresher safety training, as
defined in subsection (c) of this section, for each radiographer trainee,
radiographer, or radiographer trainer at intervals not to exceed 12 months.
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(G) Individuals [Ne-individuat], other than a radiographer or a radiographer
trainee, [whe-s] under the personal supervision of a radiographer trainer, must not
[shaH] manipulate controls or operate radiation machines used in industrial
radiographic operations. Only one radiographer is required to operate radiation
machines during industrial radiography.

(H) Radiographic operations must [shall] not be conducted at storage sites
unless specifically authorized by the certificate of registration.

(I) Records of annual refresher training and audits of job performance
specified in this subsection must [shal] be made and maintained as specified in
[aecordanee—with] subsection (v)(1) of this section.

(J) Records of annual refresher safety training and audits of job performance
made as specified in [aceerdanece-with] this subsection must [shal] include [the

foHowing]:
(i) list of the topics discussed during the refresher safety training;
(ii) dates the annual refresher safety training was conducted;

(iii) names of the instructors and attendees; and

(iv) for audits of job performance, [the] records must [shalalse] include
a list showing the items checked and any non-compliance observed by the RSO or
designee.

(6) Radiation surveys for the use of radiation machines.

(A) Industrial radiographic operations must not [Ne-irdustrial-radiographic
eperationshal] be conducted unless at least one calibrated and operable radiation

survey instrument, as described in subsection (j) of this section, is used for each
radiation machine energized.

(B) A physical radiation survey must [shaH] be made after each radiographic
exposure using radiation machines to determine [that] the machine is "off."

(C) All potential radiation areas where industrial radiographic operations are
[tebe] performed must [shalt] be posted as specified in [accordance-with]
subsection (r) of this section, based on estimated dose rates, before industrial
radiographic operations begin. An area survey must [shalt] be performed during the
first radiographic exposure to confirm the requirements of [that] subsection (r) of
this section [requirements] have been met and [that] unrestricted areas do not
have radiation levels over [irexeess—of] the limits specified in §289.231(0)(1)(B) of
this chapter [title].

(D) Records of the surveys required by subparagraph (C) of this paragraph
must [shal] be made and maintained as specified in [aecerdaree-with] subsection
(v)(1) of this section. If a survey was used to determine an individual's exposure
due to loss of personnel monitoring data, the records of the survey must [shall] be
maintained for [ageney] inspection by the department until disposal is authorized
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by the department [agenrey].

(7) Requirements for radiation machines in shielded rooms.

(A) Radiation machines in shielded rooms must[;—shaHl] comply with all
applicable requirements of this section.

(B) Radiation machines in shielded rooms must [shall] be evaluated at
intervals not to exceed one year to ensure compliance with the applicable
requirements of this section and §289.231(0)(1) - (3) of this chapter [title].

(C) Records of the annual evaluation of radiation machines in shielded rooms
required by subparagraph (B) of this paragraph must [shal] be made and
maintained as specified in [accerdanee-with] subsection (v)(1) of this section.

(8) Requirements for certified and certifiable cabinet x-ray systems.

(A) Certified and certifiable cabinet x-ray systems, including those designed
to allow admittance of individuals, are exempt from the requirements of this section
except [that]:

(i) Registrants must not [Ne—+registrant-shall] permit any individual to
operate a cabinet x-ray system until the individual has received a copy of and

instruction in the operating procedures for the unit.

(i) Tests for proper operation of interlocks must [shalt] be conducted and
recorded at intervals not to exceed 12 months.

(iii) The registrant must [shaH] perform an evaluation to determine
compliance with §289.231(0)(1) - (3) of this chapter [title] and 21 CFR [Fite21;
€FR;] §1020.40 at intervals not to exceed one year.

(B) Records of operating instructions in cabinet x-ray systems required by
subparagraph (A)(i) of this paragraph and interlock tests required by subparagraph
(A)(ii) of this paragraph must [shall] be made and maintained as specified in
[aeecerdanee—with] subsection (v)(1) of this section.

(C) Records of the evaluation of certified cabinet x-ray systems required by
subparagraph (A)(iii) of this paragraph must [shalt] be made and maintained as
specified in [aceerdanree—with] subsection (v)(1) of this section.

(9) All reciprocal recognition of certificates of registration by the department are
[ageney-will-be] granted as specified in [accerdance-with] §289.226(s) of this
chapter [itle].

(u) Radiation safety and licensing requirements for the use of sealed sources.
(1) Licensing requirements for industrial radiographic operations.

(A) Sealed sources used in industrial radiographic operations must [shaHl] be
licensed as specified in [accerdancewith] §289.252 of this subchapter [title].
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(B) In addition to the licensing requirements in §289.252 of this subchapter
[(itle], an application for a license must [shall] include [the-foHowing-infermatien].

(i) A schedule or description of the program for training radiographic
personnel specifying [that-specifies]:

(I) initial training;
(II) annual refresher training;
(IIT) on-the-job training;

(IV) procedures for administering the oral and written examinations to
determine the knowledge, understanding, and ability of radiographic personnel to
comply with the requirements of this chapter, the conditions of the license, and the
licensee's operating, safety, and emergency procedures; and

(V) procedures for administering the practical examination to
demonstrate competence in the use of sources of radiation, radiographic exposure
devices, related handling tools, and radiation survey instruments [that-may-be]
employed in industrial radiographic assignments.

(if) Written operating, safety, and emergency procedures [that] are made
available to each individual operating a sealed source in radiographic operations,
including any restrictions of the operating technique required for the safe operation
of the particular sealed source.

(I) The licensee must [shall] document [that] each individual operating
a sealed source in radiographic operations has read the operating and safety
procedures and must [shal] maintain this documentation for inspection by the

department [ageney]. The documentation must [shaH] include [thefellewing]:

(-a-) name and signature of the individual;

(-b-) date the individual read the operating and safety procedures;
and

(-c-) initials of the RSO.[4]

(II) The operating and safety procedures must [shall] include[;butare
notlimited-to;] the items listed in subsection (x)(3) of this section.[]

(iii) A description of the internal audit program to ensure [that]
radiographic personnel follow the requirements of this chapter, the conditions of the
license, and the licensee's operating, safety, and emergency procedures at intervals
not to exceed six months.

(iv) A list and description of all field stations and permanent radiographic

|nstaIIat|ons [—deseﬁaﬂeﬁ&eﬁaeﬁﬁaﬁe%s%e%e—aﬁdf%ﬁfes—aﬁd—the—leeaheﬁ%s%
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(v) A description of the organization of the industrial radiographic
program, including delegations of authority and responsibility for operation of the
radiation safety program.

(vi) A description of the program for inspection and maintenance of
radiographic exposure devices and transport and storage containers, including
items in subsection (x)(2) of this section and the applicable items in subsection (m)
of this section.

(vii) If a license application includes underwater radiography, as a
minimum, a description of:

(I) radiation safety procedures and radiographer responsibilities unique
to the performance of underwater radiography;

(II) radiographic equipment and radiation safety equipment unique to
underwater radiography; and

(IIT) methods for gas-tight encapsulation of equipment.

(viii) If a license application includes offshore platform or [andfer] lay-
barge radiography, as a minimum, a description of:

(I) transport procedures for radioactive material to be used in
industrial radiographic operations;

(II) storage areas [faeitties] for radioactive material; and
(IIT) methods for restricting access to radiation areas.[+]

(ix) Procedures [fer] verifying and documenting the certification status of

144



radiographers and [fer] ensuring that the certification of individuals acting as
radiographers remains valid.

(x) If the applicant intends to perform leak testing of sealed sources or
exposure devices containing DU shielding, the applicant must [shall] describe the
procedures for performing the leak test and the qualifications of the person
authorized to do the leak test.

(xi) If the applicant intends to analyze its own wipe samples, the
application must [shalt] include a description of the procedures to be followed. The

description must [shall] include [atleastthefollowing]:
(I) instruments to be used;

(II) methods of performing the analysis; and

(IIT) pertinent experience of the individual or individuals analyzing

[persen{s)whewilanalyze] the wipe samples.[:and]

(xii) If the applicant intends to perform "in-house" calibrations of survey
instruments, the applicant must [shal] describe methods to be used and the
relevant experience of the individual or individuals performing [persen{s)who-wil
perform] the calibrations. All calibrations must [shall] be performed as specified in
[aecordance—with] subsection (j) of this section.

(C) A license is [will-be] issued if the requirements of this paragraph [efthis
subseetion] and §289.252 of this subchapter [title] are met.

(2) Limits on external radiation levels from storage containers and source
changers. The maximum exposure rate limits for storage containers and source
changers are 200 mrem/hr (2 mSv/hr) at any exterior surface, and 10 mrem/hr
(0.1 mSv/hr) at 1 meter from any exterior surface with the sealed source in the
shielded position.

(3) Locking of radiographic exposure devices, storage containers, and source
changers.

(A) Each radiographic exposure device, storage container, and source
changer must [skhaHl] have a lock or outer locked container designed to prevent
unauthorized or accidental removal or exposure of a sealed source. Each exposure
device and source changer must [shaH] be kept locked and, if a keyed lock, the key
removed [at-al-times] except when under the direct visual surveillance of a
radiographer or an individual specifically authorized by the department [agenrey],
except at a permanent radiographic installation.

(B) Each radiographic exposure device, storage container, and source
changer must [shaH] be locked and the key removed from any keyed lock before
[prierte] being transported from one location to another and before [alse-prierte]
being stored at a given location.

(4) Permanent storage precautions for the use of sealed sources.
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(A) Radiographic exposure devices, source changers, and transport
containers containing [thatcentain] sealed sources must [shaHl] be secured while in
storage to prevent tampering or removal by unauthorized individuals.

(B) Radiographic exposure devices, source changers, or transport containers
containing [thatcentain] radioactive material must [may] not be stored in

(5) Performance requirements for industrial radiography equipment. Equipment
used in industrial radiographic operations must [shalt] meet the following minimum
criteria.

(A) Each radiographic exposure device, source assembly, sealed source, and
associated equipment must [shal] meet the criteria set forth by ANSI N432-1980.
This publication is available online at
http://pbadupws.nrc.gov/docs/ML0508/ML050840139.pdf and may be purchased
from the American National Standards Institute, Inc., 25 West 43rd Street, New
York, New York 10036; Telephone (212) 642-4900.

(i) All newly manufactured radiographic exposure devices and associated
equipment acquired by licensees after September 1, 1993, must [shal] comply with
the requirements of this section.

(i) All radiographic exposure devices and associated equipment in use
after January 1, 1996, must [shal] comply with the requirements of this section.

(iii) In lieu of subparagraph (A) of this paragraph, equipment used in
industrial radiographic operations need not comply with §8.9.2(c) of the Endurance
Test in ANSI 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.

(B) Engineering analysis may be submitted by a licensee to demonstrate the
applicability of previously performed testing on similar individual radiography
equipment components. Upon review, the department [agerey] may find this an
acceptable alternative to actual testing of the component as specified in
[aecordance—with] subparagraph (A) of this paragraph.

(C) In addition to the requirements specified in subparagraph (A) of this
paragraph the following requirements apply to radiographic exposure devices,
source changers, source assemblies, and sealed sources.

(i) Radiographic exposure devices intended for use as Type B transport
containers must [shall] meet the applicable requirements of §289.257 of this

subchapter [title].
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(ii) Modification of radiographic exposure devices, source changers,
source assemblies, and associated equipment is prohibited, unless the design of
any replacement component, including source holder, source assembly, controls, or
guide tubes does [weuld] not compromise the design safety features of the system.

(D) In addition to the requirements specified in subparagraphs (A) - (C) of
this paragraph, radiographic exposure devices, source assemblies, and associated
equipment allowing [thatallew] the source to move outside the device must [shaH]
meet the following criteria.

(i) The source assembly must [shal] be designed so [that] the source
does [wilt] not become disconnected if cranked outside the guide tube. The source
assembly [shal-be-suech-thatit] cannot be unintentionally disconnected under
normal and reasonably foreseeable abnormal conditions.

(ii) The control cable must [shaHl] be positively connected to the source
assembly before the source assembly can be driven out of the fully shielded
position in a radiographic exposure device or source changer.

(iii) The radiographic exposure device must [shaH] automatically secure
the source assembly when it is cranked back into the fully shielded position within
the radiographic exposure device. This securing system may [shaH] only be
released by means of a deliberate operation on the radiographic exposure device.

(iv) The outlet nipple, lock box, and control cable fittings of each
radiographic exposure device must [shall] be equipped with safety plugs or covers
installed during storage and transportation to [that-wiH] protect the source
assembly from damage and from other foreign matter, such as water, mud, or

sand[;-during-storageand-transportation].

(v) Each sealed source or source assembly must [shal] have attached to
it or engraved on it, a durable, legible, visible label with the words "DANGER.
RADIOACTIVE." The label may not interfere with the safe operation of the exposure
device or associated equipment.

(vi) Guide tubes must [shalt] be used when moving the source out of the
radiographic exposure device.

(vii) Guide tubes must [shaHl] be able to withstand a crushing test [that]
closely approximating [appreximates] the crushing forces [thatare] likely to be
encountered during use, and be able to withstand a kinking resistance test [that]
closely approximating [approximates] the kinking forces [thatare] likely to be
encountered during use.

(viii) An exposure head, endcap, or similar device designed to prevent the
source assembly from extending beyond the end of the guide tube must [shalt] be
attached to the outermost end of the guide tube during radiographic operations.

(ix) The guide tube exposure head connection must [shalt] be able to
withstand the tensile test for control units as specified in ANSI N432-1980.
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(x) Source changers must [shaHl] provide a system for ensuring [that] the
source is [wil] not [be] accidentally withdrawn from the changer when connecting
or disconnecting the control cable to or from a source assembly.

(6) Leak testing, repair, opening, and replacement of sealed sources and
devices. Leak testing, repair, opening, and replacement of sealed sources and
devices must [shal] be performed according to the following criteria.

(A) Leak testing of sealed sources must [shalt] be done as specified in
[aecordance—with] §289.201(g) of this chapter [title], except records of leak tests
must [shal] be maintained as specified in [accerdance-with] subsection (v)(1) of
this section.

(B) The replacement, leak testing analysis, repair, opening, or any
modification of a sealed source must [shaHl] be performed only by persons
specifically authorized to do so by the department [agerey], the NRC, or another
agreement state.

(C) Each exposure device using DU shielding and an "S" tube configuration
must [shalt] be tested for DU contamination.

(i) Tests for DU contamination must [shall] be performed at intervals not
to exceed 12 months.

(if) The analysis must [shaH] be capable of detecting the presence of
0.005 microcuries (185 becquerels (Bq)) [{185Bg)] of radioactive material on the
test sample and must [shall] be performed by a person specifically authorized by
the department [agenrey], the NRC, or an agreement state to perform the analysis.

(iii) Should such testing reveal the presence of DU contamination, the
exposure device must [shall] be removed from use until an evaluation of the wear
of the S-tube has been made.

(iv) Should the evaluation reveal [that] the S-tube is worn through, the
device may not be used again.

(v) DU-shielded [BY-shielded] devices do not have to be tested for DU
contamination while in storage and not in use.

(vi) The device must [shaH] be tested for DU contamination before using
or transferring the [sueh—a] device, if the interval of storage exceeds 12 months.

(D) A record of the DU leak test must [shalt] be made and maintained as
specified in [aceerdanreewith] subsection (v)(1) of this section.

(7) Labeling and storage.

(A) Each transport container must [shall] have permanently attached to it a

durable, legible, clearly visible label having [tabels)thathas], at [as] a minimum,
the standard trefoil radiation caution symbol conventional colors[;] (for example,

magenta, purple, or black on a yellow background), having a minimum diameter of
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25 mill