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Office of Waste

Docket No.: 2011-0775-RUL

Subject: Commission Approval for Rulemaking Adoption
Chapter 336, Radioactive Substance Rules
Radioactive Substance Rules Update
Rule Project No. 2011-011-336-WS

Background and reason(s) for the rulemaking:

Texas Health and Safety Code (THSC), 8401.001 establishes that it is the policy of the state
to institute and maintain a regulatory program for sources of radiation that provides for
compatibility with federal standards and regulatory programs. This rulemaking revises the
commission’s radiation control rules to ensure compatibility with regulations promulgated
by the United States Nuclear Regulatory Commission (NRC). The state must adopt
compatible rules to maintain the status of Texas as an Agreement State authorized to
administer a portion of the radiation control program under the Atomic Energy Act.

Scope of the rulemaking:

A.) Summary of what the rulemaking will do:
The rulemaking implements the following NRC rules:

NRC Order Imposing Increased Controls (70 FR 72128). Subsequent to the terrorist
attacks of September 11, 2011, the NRC conducted an assessment of security risks posed by
uncontrolled sources of radiation. On November 14, 2005, the NRC issued an order
imposing requirements for the control of high-risk radioactive materials to prevent
inadvertent and intentional unauthorized access. Each agreement state is required to issue
legally binding requirements for licensees under state regulatory jurisdiction.

National Source Tracking System (71 FR 65685). Subsequent to the terrorist attacks of
September 11, 2011, the NRC conducted a comprehensive review of nuclear material
security requirements and established the National Source Tracking System to provide
greater accountability and increased controls by licensees for certain tracked sources.
These rules impose requirements for the reporting of information on the manufacture,
transfer, receipt, disassembly, and disposal of nationally tracked sealed sources.
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Requirements for Expanded Definition of Byproduct Material (72 FR 55864, 72 FR
42672). The NRC adopted rules implementing changes established by Congress in the
Energy Policy Act of 2005 regarding the regulation of byproduct material under the NRC’s
regulatory program. New categories of byproduct material under NRC authority include
discrete sources of radium-226, accelerator produced radioactive material, and any
discrete sources of naturally occurring radioactive materials that the NRC determines
should be included under the NRC regulatory because it poses a similar threat as radium-
226.

Occupational Dose Records, Labeling Containers, and the Total Effective Dose Equivalent
(72 FR 68043, 72 FR 72233). The NRC conducted a review of regulatory requirements
imposed on licensees and revised rules to remove unnecessarily burdensome record-
keeping and reporting requirements for licensees. Although these rules reduce record-
keeping and reporting requirements, the NRC explains that the rules do not change the
level of protection for either the health and safety of workers or the public or for the
environment.

The rulemaking also amends the fees charged for facilities regulated under Subchapter L of
Chapter 336 (Licensing of Source Material Recovery and By-Product Material Disposal
Facilities). The fee shall recover for the state the actual expenses arising from the
regulatory activities associated with the license. The rulemaking also requires the
executive director to submit invoices and collect payment on a quarterly basis for the
recovery of the annual fee associated with a license for the commercial disposal of low-level
radioactive waste.

The rulemaking also clarifies the requirements for license fees to fund the Radiation and
Perpetual Care Account.

B.) Scope required by federal regulations or state statutes:

This rulemaking brings the TCEQ radiation control rules current with federal rules
promulgated by the NRC and implements state statutes regarding cost recovery for

radioactive material licenses and fees to fund the Radiation and Perpetual Care Account.

C.) Additional staff recommendations that are not required by federal rule or
state statute:

None.
Statutory authority:

THSC, 8401.011, Radiation Control Agency
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THSC, 8401.051, Adoption of Rules and Guidelines

THSC, 8401.103, Rules and Guidelines for Licensing and Registration
THSC, 8401.104, Licensing and Registration Rules

THSC, §8401.262, Management of Certain By-Product Material

THSC, §401.2625, Licensing Authority

THSC, 8401.301, License and Registration Fees

THSC, 8401.305, Radiation and Perpetual Care Account

THSC, 8401.412, Commission Licensing Authority

Effect on the:

A.) Regulated community:

There will be an effect on members of the regulated community who are authorized to
possess, store, process or dispose of radioactive material under a license issued by the
commission. The effect and fiscal impact of adopting the new NRC rules is not expected to
be significant. The rules do not create a group of affected persons who were not affected
previously.

There may be a fiscal impact for licensees authorized for commercial dispose of by-product
material. The annual license fee will change from $60,929.50 to the actual expenses
arising from the regulatory activities associated with the license. This could be an increase
or decrease depending on the nature and extent of regulatory activities associated with the
license in any given year. There is only one licensee currently authorized for commercial
disposal of by-product material.

B.) Public:

There will be no effect on the public because the proposed rules only pertain to members of
the regulated community.

C.) Agency programs:
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Office of Waste: Additional technical review of license applications may be necessary.
Additional cost recovery efforts will be necessary for by-product material disposal licenses.
No additional full-time employees (FTES) are required.

Environmental Law Division: Additional support for the technical review of license
applications may be necessary. No additional FTEs are required.

Office of Compliance and Enforcement: There will be additional rule requirements to
inspect during investigations. No additional FTEs are required.

Stakeholder meetings:

A public hearing on the rules was held on August 30, 2011. It was determined that those
that were present did not want to make comments on the record. Therefore, the public
hearing was not formally opened for comment and a transcript was not prepared.

Public comment:

The comment period closed on September 6, 2011. The commission received comments
from the NRC, the Office of Public Interest Council (OPIC) of the Texas Commission on
Environmental Quality, the Uranium Committee of the Texas Mining & Reclamation
Association (TMRA), and Waste Control Specialists, LLC (WCS).

Significant changes from proposal:

There were no substantive changes from proposal. Most of the changes made in response
to public comments corrected clerical errors or were clarifying in nature.

Potential controversial concerns and legislative interest:

WCS commented that the rules should not provide for quarterly invoicing and payment of
the annual fee and that the amount of the annual fee for a license for the commercial
disposal of low-level radioactive waste should be established in rule. In response to these
comments, the preamble suggests that these issues raised by WCS be taken up in a future
rulemaking when the agency’s expenses in regulating the entity become more predictable
and the licensee’s activities at the facility become routine.

Does this rulemaking affect any current policies or require development of
new policies?

No.
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What are the consequences if this rulemaking does not go forward? Are there
alternatives to rulemaking?

Failure to amend Chapter 336 will leave the TCEQ rules inconsistent with federal
requirements and state statutes.

Key points in the adoption rulemaking schedule:

Texas Register proposal publication date: August 5, 2011
Anticipated Texas Register publication date: January 27, 2012
Anticipated effective date: February 2, 2012

Six-month Texas Register filing deadline: February 5, 2012

Agency contacts:

Susan Jablonski, Rule Project Manager, 239-6731, Radioactive Materials Division
Don Redmond, Staff Attorney, 239-0612
Michael Parrish, Texas Register Coordinator, 239-2548

Attachments
None

cc: Chief Clerk, 2 copies
Executive Director's Office
Susana M. Hildebrand, P.E.
Anne ldsal
Curtis Seaton
Ashley Morgan
Office of General Counsel
Susan Jablonski
Michael Parrish
Don Redmond
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The Texas Commission on Environmental Quality (TCEQ, agency, or commission)
adopts amendments to §8336.1, 336.2, 336.103, 336.105, 336.210, 336.305, 336.309,
336.331, 336.357, and 336.405. The commission also adopts new 8336.351 and

§336.357.

Sections 336.2, 336.351, 336.357, and 336.359 are adopted with changes to the
proposed text as published in the August 5, 2011, issue of the Texas Register (36 TexReg
4920). Sections 336.1, 336.103, 336.105, 336.210, 336.305, 336.309, 336.331 and

336.405 are adopted without changes to the proposed text and will not be republished.

The sections will be submitted to the United States Nuclear Regulatory Commission

(NRC) as revisions to the commission's radiation control rules.

Background and Summary of the Factual Basis for the Adopted Rules

The changes to this chapter will revise the commission's radiation control rules to
ensure compatibility with regulations promulgated by the NRC. Compatibility of the
commission’'s rules with the federal program is necessary to preserve the status of Texas
as an Agreement State under Title 10 Code of Federal Regulations (CFR) Part 150 and
under the "Articles of Agreement between the United States Atomic Energy Commission
and the State of Texas for Discontinuance of Certain Commission Regulatory Authority

and Responsibility Within the State Pursuant to Section 274 of the Atomic Energy Act of



Texas Commission on Environmental Quality Page 2
Chapter 336 - Radioactive Substance Rules

Rule Project No. 2011-011-336-WS

1954, as Amended.” Rules which are designated by NRC as compatibility items must be
adopted by an Agreement State within three years of the effective date of the NRC rules,
in most cases. Specific changes to the rules that involve incorporation of NRC rules are

explained in the Section by Section Discussion of this preamble. These rules along with

their Federal Register publication dates and effective dates are listed as follows:

Requirements for Expanded Definition of Byproduct Material (72 FR 55864, effective
November 30, 2007)

The federal Energy Policy Act of 2005 expanded the Atomic Energy Act of 1954
definition of "byproduct material" to include any discrete source of radium-226, any
material made radioactive by use of a particle accelerator, and discrete source material
that the NRC determines would pose a similar threat to public health, safety or the
common defense and security as radium-226, that are extracted or converted after
extraction for use for a commercial, medical or research activity. The expansion of this
definition placed the added materials under the NRC's regulatory authority. The federal
Energy Policy Act of 2005 directed the NRC to issue regulations to implement the new
definition of byproduct material. The NRC published its adopted regulations in the
Federal Register on October 1, 2007 (72 FR 55864). The NRC explained that the new
categories of byproduct material are not considered to be low-level radioactive waste.
The first category of new material that is now classified as byproduct material is any

discrete source of radium-226 that is produced, extracted, or converted after extraction
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before, on or after August 8, 2005 for use for a commercial, medical, or research
activity. Radium is a chemically reactive, silvery white radioactive metallic element with
an atomic number of 88 and symbol of Ra. Radium-226, the most abundant and most
stable isotope of radium, emits alpha particles and gamma radiation and decays into
radon gas. Because of radium’s properties, especially its ability to stimulate
luminescence, industries used radium in the early twentieth century in various
consumer products, such as glow-in-the-dark watch and clock faces and other
instruments that were made to be visible at night. Most of these uses were discontinued
for health and safety reasons. In more recent times, radium sources were used in
industrial radiography, industrial smoke detectors, or industrial gauges that measure
properties such as moisture and density. In the NRC's rules, only "discrete"” sources of
radium-226 are covered under the new definition. The NRC explains that discrete
sources are radionuclides that have been processed so that the concentration within the
material has been purposely increased for use for commercial, medical, or research
activities. The NRC determined that Energy Policy Act of 2005 gave the NRC authority
over discrete sources of radium-226 but not over diffuse sources of radium-226, such as
radium-226 as it occurs in nature or over other processes where radium-226 may be
unintentionally concentrated. Scale from pipes, fly ash from coal power plants,
phosphate fertilizers, or residuals from the treatment of water to meet drinking water
standards are not considered to be discrete sources of radium-226 and therefore are not

covered under the NRC's new definition of byproduct material. Although certain



Texas Commission on Environmental Quality Page 4
Chapter 336 - Radioactive Substance Rules

Rule Project No. 2011-011-336-WS

byproduct materials were added to the NRC's regulatory authority, the materials were
already subject to state licensing requirements. The State of Texas and the commission
already regulated discrete and diffuse sources of radium-226 as naturally-occurring
radioactive material waste prior to the Energy Policy Act of 2005 definitional changes.
Consequently, the commission's implementation of the NRC's rules does not change the
state requirements for how discrete sources of radium-226 may be disposed. The
second category of new byproduct material under the NRC regulation is 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. A particle accelerator is a device that imparts
kinetic energy to subatomic particles by increasing their speed through electromagnetic
interactions. Particle accelerators are used to produce radioactive material by directing
a beam of high-speed particles at a target composed of a specifically selected element,
which is usually not radioactive. Usually the nuclide produced is radioactive and is
created for the use of its radiological properties. The NRC explains that the majority of
accelerator-produced radioactive material is created for use in medicine. Prior to the
NRC's regulations, the commission rule in 8336.1(g) included accelerator-produced
radioactive material within the term "low-level radioactive waste." Because the Energy
Policy Act and the NRC regulations now define materials that are made radioactive by
use of a particle accelerator as byproduct material and that the newly added material is

not considered to be low-level radioactive waste, the commission must revise current
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8336.1(g) and regulate accelerator produced radioactive material as byproduct and not
as low-level radioactive waste to maintain compatibility with the NRC requirements.
The third category of new byproduct material is any discrete source of naturally
occurring radioactive material, other than source material, that the NRC 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 and before, on, or after
August 8, 2005, is extracted or converted after extraction for use in a commercial,
medical, or research activity. In its October 1, 2007 publication of adopted rules, the
NRC announced that it was not adding any new discrete sources of naturally occurring
radioactive material under this classification. To date, the NRC has not added a new
category of radioactive material to be classified as byproduct under this provision. The
commission adopts a definition to add this category of byproduct material to maintain
compatibility with NRC requirements but there are no types of radioactive material that

will be classified as byproduct material under this provision at this time.

National Source Tracking System (71 FR 65685, effective February 6, 2007)

After the terrorist attacks in the United States on September 11, 2001, the NRC
conducted a comprehensive review of nuclear material security requirements with
particular focus of radioactive material of concern, including cobalt-60, cesium-137,
iridium-192, and americium-241, as well as other radionuclides with the potential to be

used in a radiological dispersal device or a radiological exposure device in the absence of



Texas Commission on Environmental Quality Page 6
Chapter 336 - Radioactive Substance Rules

Rule Project No. 2011-011-336-WS

proper security and control measures. The NRC's adopted rules created a national
tracking system of sealed sources to provide greater source accountability and increased
controls by licensees. The NRC rules require licensees to report information on the
manufacture, transfer, receipt, disassembly, and disposal of nationally tracked sealed
sources. A sealed source consists of radioactive material that is sealed in a capsule or is
closely bonded to a non-radioactive substrate to prevent leakage or escape of the
radioactive material. A nationally tracked sealed source is a sealed source containing a
guantity of radioactive material equal to or greater than the Category 2 levels listed in
the new Appendix E to 10 CFR Part 20. The commission adopts requirements of the
National Source Tracking System in NRC regulations to maintain compatibility as an

Agreement State program.

Occupational Dose Records, Labeling Containers, and the Total Effective Dose
Equivalent (72 FR 68043 effective February 15, 2008)

The NRC implemented a regulatory review to reduce unnecessary regulatory burden on
NRC and Agreement State licensees without affecting the level of protection for either
the health and safety of workers and the public or for the environment. The NRC
revised the requirements regarding the information that a licensee must make available
to workers. A licensee must provide an annual report to each individual monitored of
the dose received in that monitoring year if the individual's occupational dose report

exceeds 1 millisievert (100 millirem) or to any individual that requests the report. A
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licensee is not required to provide unsolicited annual dose reports to those individuals
whose annual dose does not exceed these limits. Also, the NRC's final rules revise the
definition of "total effective dose equivalent” to mean the sum of the effective dose
equivalent (for external exposures) and the committed effective dose equivalent (for
internal exposures). The revised definition will allow licensees to substitute effective
dose equivalent for deep-dose equivalent for external exposures. Another aspect of the
NRC rulemaking is to remove provisions in 10 CFR §20.2104(a)(2) that requires
licensees to attempt to obtain the records of cumulative occupational radiation dose for
each worker requiring monitoring because previous NRC rule changes removed
requirements using cumulative lifetime dose under 10 CFR Part 20 except for cases
involving planned special exposures. The previous NRC revisions make it unnecessary
for licensees to attempt to obtain lifetime exposures for workers who are not
participating in a planned special exposure. The NRC explains that the rule does not
affect the level of protection for either the health and safety of workers and the public or
for the environment because the requirements to determine an individual's occupational
radiation dose received during the current year or cumulative radiation dose prior to
permitting a planned special exposure are not changed. The commission adopts

conforming changes in the rules to maintain compatibility with the NRC regulations.

NRC Order Imposing Increased Controls, EA-05-090 (71 FR 72128, published

December 1, 2005)
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In response to efforts to assess security risks posed by uncontrolled sources, the NRC
issued an order on November 14, 2005 to impose requirements for the control of high-
risk radioactive materials to prevent inadvertent and intentional unauthorized access,
primarily due to the potential health and safety hazards posed by the uncontrolled
material. The order identifies certain radionuclides of concern and establishes control
measures for licensees to secure those materials. As part of the order, each Agreement
State is required to issue legally binding requirements to put essentially identical
measures in place for licensees under state regulatory jurisdiction. Because the NRC
order was effective immediately for security concerns, the commission has already
imposed the requirements of the NRC order on licensees and now adopts rules to

implement the controls required by the NRC order.

The rulemaking also amends the fees charged for facilities regulated under Chapter 336,
Subchapter L. The adopted fees shall recover for the state the actual expenses arising
from the regulatory activities associated with licenses for commercial disposal of by-
product material. This is consistent with other cost recovery rules already adopted by
the commission. The rulemaking also amends the annual license fees to fund the

Radiation and Perpetual Care Account.

Section by Section Discussion

Subchapter A, General Provisions
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The commission adopts the amendment to §336.1 by removing 8336.1(g). Accelerator-
produced radioactive material is now regulated as byproduct material and not included
as low-level radioactive waste in accordance with the NRC rulemaking Requirements for

Expanded Definition of Byproduct Material (72 FR 55864, effective November 30,

2007).

The commission adopts the amendment to 8336.2 to make it compatible with 10 CFR
Part 20. The definitions of "Accelerator-produced radioactive material” and "Byproduct
material" are adopted for consistency with 10 CFR §20.1003. A new definition of
"Discrete source" is adopted for consistency with 10 CFR §20.1003. These definitions
are adopted to implement the NRC rulemaking Requirements for Expanded Definition
of Byproduct Material (72 FR 55864, effective November 30, 2007). The definition of
"Low-level radioactive waste" is adopted to update the agency name of the "Texas
Department of Health" to the "Texas Department of State Health Services." The
definition of "Low-level radioactive waste" is adopted to exclude the new classes of
byproduct material in adopted §336.2(16)(C) - (E) and to implement the NRC
rulemaking Requirements for Expanded Definition of Byproduct Material (72 FR
55864, effective November 30, 2007). A new definition of "Nationally tracked source" is
adopted to implement the NRC rulemaking National Source Tracking System (71 FR
65685, effective February 6, 2007). The definition of "Naturally occurring radioactive

material (NORM) waste" is adopted to update the agency name of the "Texas
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Department of Health" to the "Texas Department of State Health Services." A new
definition of "Particle accelerator" is adopted for consistency with 10 CFR §20.1003.
This definition is adopted to implement the NRC rulemaking Requirements for
Expanded Definition of Byproduct Material (72 FR 55864, effective November 30,
2007). In response to comment, the definition of “particle accelerator” is revised to use
the exact language used by the NRC in defining “particle accelerator.” The definition of
"Total effective dose equivalent (TEDE)" is adopted for consistency with 10 CFR
820.1003. This definition is adopted to implement the NRC rulemaking Occupational
Dose Records, Labeling Containers, and the Total Effective Dose Equivalent (72 FR
68043, effective February 15, 2008). A new definition of "Waste" is adopted for
consistency with 10 CFR 820.1003 and 861.2. This definition is adopted to implement
the NRC rulemaking Requirements for Expanded Definition of Byproduct Material (72

FR 55864, effective November 30, 2007).

Congress enacted the Energy Policy Act of 2005 which expanded the definition of
"byproduct material” under Section 11(e) of the Atomic Energy Act. The NRC adopted
rules in 2007 to implement the new definition. Consistent with the expanded federal
definition, "byproduct material™ is adopted to include: any discrete source of radium-
226 that is produced, extracted, or converted after extraction, for use for a commercial,
medical, or research activity; any material that has been made radioactive by use of a

particle accelerator and is produced, extracted, or converted for use for a commercial,



Texas Commission on Environmental Quality Page 11
Chapter 336 - Radioactive Substance Rules

Rule Project No. 2011-011-336-WS

medical, or research activity; and any discrete source of naturally occurring radioactive
material, other than source material, that is extracted or converted after extraction for
use in a commercial, medical, or research activity and that the 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 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. The commission notes that the expanded
definition of byproduct material in Subchapter A does not expand or change the types of
material licensed for disposal under Chapter 336, Subchapter L. Chapter 336,
Subchapter L, relating to the licensing of source material and by-product material
disposal facilities, addresses the requirements for the disposal of by-product material as
defined in that subchapter and is limited to byproduct material as defined in the Atomic
Energy Act, Section 11(e)(2) and 8336.2(16)(B) as the tailings and waste produced by or
resulting from the extraction or concentration of uranium or thorium from ore primarily
for its source material content. Except for the reclassification of accelerator produced
radioactive materials as byproduct material discussed in the proposed amendment to
8336.1, the definitions in §336.2 are adopted to maintain compatibility with federal
regulations and do not change existing requirements for disposal of radioactive material
under Chapter 336. A licensee that was authorized to store and process naturally

occurring radioactive materials under Chapter 336, Subchapter M would be authorized
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to accept the same material now classified as byproduct material under the revised

definitions.

Subchapter B, Radioactive Substance Fees

The commission adopts amended 8336.103 to reflect current procedures and provide
clarification for invoicing and payment of annual fees for commercial facilities regulated
under Chapter 336, Subchapter H. The adopted amendment to 8336.103(c) clarifies
that the commission will invoice quarterly for reimbursement of actual costs incurred
from regulatory activities associated with the license. The current practice of quarterly
invoicing for actual expenses allows the commission's staff to plan and budget
regulatory activities efficiently and avoids problems that a single yearly invoice would
create across fiscal years and biennial appropriations cycles. Cost recovery for expenses
related to radioactive material licensing activities is authorized in state statute. Texas
Health and Safety Code (THSC), §401.412(d) provides the commission may assess and
collect an annual fee for each license and registration and for each application in an

amount sufficient to recover its reasonable costs to administer its authority.

The commission adopts amended 8336.105 to revise application fees charged for
commercial facilities regulated under Chapter 336, Subchapter L. The adopted fees shall
recover for the state the actual expenses arising from the regulatory activities associated

with licenses for commercial disposal of by-product material. Cost recovery for
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expenses related to radioactive material licenses are authorized in state statute. THSC,
8401.301(g) provides the commission may assess and collect additional fees from the
applicant to recover the costs the commission incurs for administrative review, technical
review, and hearings on the application. THSC, 8401.412(d) provides the commission
may assess and collect an annual fee for each license and registration and for each

application in an amount sufficient to recover its reasonable costs to administer its

authority.

The commission adopts amended 8336.105(a)(4) for applications for new, amended, or
renewal of commercial by-product material disposal licenses issued under Chapter 336,
Subchapter L. The adopted amendment adds 8336.105(a)(4)(A) to require a
supplemental fee to recover the actual costs incurred by the commission for review of
the application and any hearings associated with an application for commercial by-
product material disposal. The adopted amendment also adds 8336.105(a)(4)(B) to
provide that the executive director invoice for reimbursement of the amount of the costs
incurred quarterly. Agency practice of quarterly invoicing for actual expenses allows the
commission’'s staff to plan and budget regulatory activities efficiently and avoids
problems that a single yearly invoice would create across fiscal years and biennial
appropriations cycles. Payment shall be made within 30 days following the date of the
invoice. The adopted amendment implements THSC, §401.301(g) to provide for cost

recovery for commercial by-product material disposal license applications.



Texas Commission on Environmental Quality Page 14
Chapter 336 - Radioactive Substance Rules
Rule Project No. 2011-011-336-WS

The commission adopts amended 8336.105(b)(4) for annual fees for commercial by-
product material disposal licenses issued under Chapter 336, Subchapter L. Currently
the $60,929.50 annual fee specified in 8336.105(b)(4) is not sufficient to cover the costs
incurred by the commission for expenses arising from the regulatory activities
associated with commercial by-product material disposal licensing. The adopted
amendment adds §336.105(b)(4)(A) to require a supplemental license fee sufficient to
recover the actual costs incurred by the commission. This fee shall recover for the state
the actual expenses arising from the regulatory activities associated with the license in
accordance with THSC, 8401.412(d). The adopted amendment also adds
8336.105(b)(4)(B) to provide that the executive director shall invoice for the amount of
the costs incurred quarterly. Licensees paying the fee on a quarterly basis would not be
subject to the October 31 payment deadline in 8336.107. Agency practice of quarterly
invoicing for actual expenses allows the commission's staff to plan and budget
regulatory activities efficiently and avoids problems that a single yearly invoice would
create across fiscal years and biennial appropriations cycles. Payment shall be made
within 30 days following the date of the invoice. The adopted amendment implements
THSC, 8401.412(d) to provide for cost recovery for annual fees associated with

commercial by-product material disposal licenses.

The commission adopts amended 8336.105(h) to add a citation to §336.103 and to
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clarify the requirements for payment of fees. The adopted amendment implements
THSC, 8401.301 to fund the perpetual care account. Licenses issued under Subchapter
H will be required to pay the annual fee when necessary. Currently, no licensees will be

assessed with this fee since the perpetual care account is sufficiently funded under the

limitations imposed in THSC, 8401.301(e).

Subchapter C, General Licensing Requirements

The commission adopts amended 8336.210 to add radium-226 in alphabetical order to
the Release Fractions Table in 8336.210(e). This amendment is adopted for consistency
with 10 CFR 830.72 and to implement the NRC rulemaking Requirements for Expanded
Definition of Byproduct Material (72 FR 55864, effective November 30, 2007). This
adopted amendment adds radium-226 to the list of radioactive material that must be
considered in the emergency planning provided in radioactive materials license

applications.

Subchapter D, Standards for Protection Against Radiation

The commission adopts amended 8336.305(c) to revise the method used to demonstrate
compliance with the occupational dose limits. This amendment is adopted for
consistency with 10 CFR §20.2008 and to implement the NRC rulemaking Occupational
Dose Records, Labeling Containers, and the Total Effective Dose Equivalent (72 FR

68043 and 72233, effective February 15, 2008). The adopted amendment provides that
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when external exposure is determined by measurement with an external personal
monitoring device, the deep-dose equivalent must be used in place of the effective dose

equivalent, unless the effective dose equivalent is determined by a dosimetry method

approved by the executive director.

The commission adopts amended 8336.309(a) to revise the requirements for
determining prior occupational dose. The adopted rule removes the requirement to
attempt to obtain records of lifetime cumulative occupational radiation dose. Section
336.309(f) is adopted to require the licensee to retain dose records until the executive
director terminates each pertinent license requiring this record. This amendment is
adopted for consistency with 10 CFR §20.2104 and to implement the NRC rulemaking
Occupational Dose Records, Labeling Containers, and the Total Effective Dose

Equivalent (72 FR 68043 and 72233, effective February 15, 2008).

The commission adopts amended 8336.331 to update the agency name of the "Texas
Department of Health" to the "Texas Department of State Health Services." The
commission adopts §336.331(i) to require shipping manifests for disposal of byproduct
material as defined in proposed §8336.2(16)(C) - (E). This amendment is adopted for
consistency with 10 CFR 820.2006 and to implement the NRC rulemaking
Requirements for Expanded Definition of Byproduct Material (72 FR 55864, effective

November 30, 2007).
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The commission adopts new 8336.351 to implement the requirements of the National
Source Tracking System. The National Source Tracking System is the NRC's program
for accounting for certain sealed sources by requiring licensees to report information on
the manufacture, transfer, receipt, disassembly, and disposal of nationally tracked
sealed sources. New §336.351 is adopted for consistency with 10 CFR 8§20.2207 and to
implement the NRC rulemaking National Source Tracking System (71 FR 65685,
effective February 6, 2007). In response to comment, 8336.351(a), (a)(6), and (a)(7) are
revised to correct a clerical error for cross-references to paragraphs (1) - (5) instead of
paragraphs (1) - (6). In response to comment, 8336.351(a)(2) is revised to remove the
sentence stating that certain domestic transactions where the source remains in
possession of the licensee are not subject to reporting requirements because this type of

possession of sources is not under TCEQ's jurisdiction.

The commission adopts new 8336.357 to implement the requirements in NRC's Order
Imposing Increased Controls, EA-05-090. New 8336.357 is adopted for consistency
with 10 CFR §20.1801, and to implement the NRC's Order Imposing Increased Controls,
EA-05-090 (71 FR 65685, published December 1, 2005). The adopted rule adds
requirements for the control and access of certain radioactive materials possessed by a
licensee to implement the security measures required by the NRC's order and are

consistent with the Texas Department of State Health Services requirements in 25 TAC
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8289.252(ii). In response to comment, 8336.357(3)(D) and 8336.357(4)(E) are revised
to require reporting of actual or attempted theft, sabotage, or diversion of radioactive
material or missing or stolen shipments of radioactive material to the Texas emergency
operations contact rather that the NRC contact. Section 336.357(6) has been revised to
include reference to paragraph (4). In response to comment, 8336.357(9) is revised to

authorize inspection by the executive director of the TCEQ rather than referring

generally to the "agency."

The commission adopts amended 8336.359. The figure in 8336.359(d) is revised to
include the elements "Nitrogen" and "Oxygen." This amendment is adopted for
consistency with 10 CFR Part 20, Appendix B and to implement the NRC rulemaking
Requirements for Expanded Definition of Byproduct Material (72 FR 55864, effective
November 30, 2007). In response to comment, the superscript "1" has been included to
indicate a footnote and within the text of the footnote, the word “material” was inserted

after "airborne."

Subchapter E, Notices, Instructions, and Reports to Workers and Inspections

The commission adopts amended 8336.405 to update requirements for notifications to
workers. Section 336.405(b) is adopted to require a licensee to provide an annual report
to an individual if their occupational dose exceeds 1 millisieverts (100 millirem) or the

individual requests his or her annual dose report. This amendment is adopted for
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consistency with 10 CFR 819.13 and to implement the NRC rulemaking Occupational

Dose Records, Labeling Containers, and the Total Effective Dose Equivalent (72 FR

68043 and 72233, effective February 15, 2008).

Final Draft Regulatory Impact Analysis

The commission adopts the rulemaking under the regulatory analysis requirements of
Texas Government Code, §2001.0225, and determined that the rulemaking is not
subject to §2001.0225 because it does not meet the definition of a "major environmental
rule” as defined in the statute. "Major environmental rule” means a rule the specific
intent of which is to protect the environment or reduce risks to human health from
environmental exposure and that may adversely affect in a material way the economy, a
sector of the economy, productivity, competition, jobs, the environment, or the public
health and safety of the state or a sector of the state. The adopted rules in Chapter 336
are not anticipated to adversely affect in a material way the economy, a sector of the
economy, productivity, competition, jobs, the environment, or the public health and
safety of the state or a sector of the state because there are no significant requirements
imposed on radioactive material licensees. The commission adopts these rules for
purpose of maintaining consistency with NRC regulations by providing new and revised
definitions; revising occupational dose, exposure and reporting requirements; and
providing reporting requirements for national tracked sources. The rules also revise fee

requirements to implement THSC, 8401.301(g) to authorize the assessment of additional
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application fees to recover the commission's cost for administrative and technical review

and hearings for a license application.

Furthermore, the rulemaking does not meet any of the four applicability requirements
listed in Texas Government Code, §2001.0225(a). Texas Government Code, §2001.0225
only applies to a major environmental rule, the result of which is to: 1) exceed a standard
set by federal law, unless the rule is specifically required by state law; 2) exceed an
express requirement of state law, unless the rule is specifically required by federal law;
3) exceed a requirement of a delegation agreement or contract between the state and an
agency or representative of the federal government to implement a state and federal
program; or 4) adopt a rule solely under the general powers of the agency instead of
under a specific state law. The rulemaking does not exceed a standard set by federal law,
an express requirement of state law, a requirement of a delegation agreement, nor adopt

arule solely under the general powers of the agency.

The Texas Radiation Control Act, THSC, Chapter 401, authorizes the commission to
regulate commercial radioactive waste processing and the disposal of most radioactive
material in Texas. THSC, 88401.051, 401.103, and 401.104 authorize the commission to
adopt rules for the control of sources or radiation and the licensing of the disposal of
radioactive materials. In addition, the state of Texas is an "Agreement State," authorized

by the NRC to administer a radiation control program under the Atomic Energy Act.
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NRC requirements must be implemented by the commission to preserve the status as an
Agreement State. These rules do not exceed the standards set by federal law. The
rulemaking implements changes in NRC definitions, NRC occupational dose

requirements, NRC security requirements, and NRC requirements for reporting of

national tracked sources.

These rules do not exceed an express requirement of state law. The Texas Radiation
Control Act, THSC, Chapter 401, establishes general requirements for the licensing and
disposal of radioactive materials. The Texas Radiation Control Act in THSC, §401.001
specifically establishes the policy to maintain compatibility with federal standards and

regulatory programs.

The commission has also determined that these rules do not exceed a requirement of a
delegation agreement or contract between the state and an agency of the federal
government. The State of Texas has been designated as an "Agreement State" by the
NRC under the authority of the Atomic Energy Act. The Atomic Energy Act requires
that the NRC find that the state radiation control program is compatible with the NRC's
requirements for the regulation of radioactive materials and is adequate to protect
health and safety. The commission determined that these rules do not exceed the NRC's

requirements nor exceed the requirements for retaining status as an Agreement State.
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The commission also determined that these rules are adopted under specific authority of
the Texas Radiation Control Act, THSC, Chapter 401. THSC, 88401.051, 401.103, and

401.104 authorize the commission to adopt rules for the control of sources or radiation

and the licensing of the disposal of radioactive materials.

The commission invited public comment regarding the draft regulatory impact analysis
determination during the public comment period. Comments were not received on the

draft regulatory impact analysis determination.

Takings Impact Assessment

The commission evaluated these rules and performed a preliminary assessment of
whether the Private Real Property Rights Preservation Act, Texas Government Code,
Chapter 2007 is applicable. The commission's preliminary assessment is that Texas
Government Code, Chapter 2007 does not apply to these rules because this is an action
that is reasonably taken to fulfill an obligation mandated by federal law, which is exempt
under Texas Government Code, 82007.003(b)(4). The State of Texas has received
authorization as an Agreement State from the NRC to administer a radiation control
program under the Atomic Energy Act. The Atomic Energy Act requires the NRC to find
that the state's program is compatible with NRC requirements for the regulation of
radioactive materials and is protective of health and safety. This rulemaking will

provide consistency with federal regulations.
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Nevertheless, the commission further evaluated these rules and performed a
preliminary assessment of whether these rules constitute a taking under Texas
Government Code, Chapter 2007. The following is a summary of that evaluation and
preliminary assessment. The primary purpose of these rules is to implement changes to
federal requirements for the regulation and licensing of radioactive material. The rules
would substantially advance this purpose by implementing new federal definitions of by-
product material; revising occupational dose, exposure, and reporting requirements;
providing security controls; and providing reporting requirements for national tracked

sources.

Promulgation and enforcement of these rules would be neither a statutory nor a
constitutional taking of private real property. The rules do not affect a landowner's
rights in private real property because this rulemaking does not burden
(constitutionally), nor restrict or limit, the owner's right to property and reduce its value
by 25% or more beyond which would otherwise exist in the absence of the rules. The
rules primarily implement requirements in federal law relating to revised definitions;
revised occupational dose, exposure, and reporting requirements; added security
requirements; and reporting requirements for national tracked sources. The rules do

not affect private real property.
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Consistency with the Coastal Management Program

The commission reviewed this rulemaking action and determined that the rules are
neither identified in, nor will they affect, any action/authorization identified in Coastal
Coordination Act Implementation Rules in 31 TAC 8505.11, relating to Actions and Rules
Subject to the Texas Coastal Management Program (CMP). Therefore, the rulemaking

action is not subject to the CMP.

The commission invited public comment regarding the consistency with the CMP during

the public comment period. Comments were not received on the CMP.

Public Comment

The commission held a public hearing on August 30, 2011. The comment period closed
on September 6, 2011. The commission received comments from the NRC, the Office of
Public Interest Council (OPIC) of the TCEQ, the Uranium Committee of the Texas
Mining and Reclamation Association (TMRA), and Waste Control Specialists, LLC

(WCS).

Response to Comments
NRC commented that the regulation in 8336.351(a) refers to the wrong paragraphs for

the transaction reports. The language should be revised to "as specified in paragraphs
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(1) - (5) of this subsection” and not paragraphs (1) - (6).

The proposed rule had a clerical error referring to the incorrect paragraphs
in 8336.351(a). The commission agrees with this comment and has
amended 8336.351(a) to refer to paragraphs (1) - (5) in response to this

comment.

NRC commented that the regulation in 8336.351(a)(6) refers to the wrong paragraphs
for the transaction reports. The language should be revised to "reports discussed in

paragraphs (1) - (5) of this subsection” and not paragraphs (1) - (6).

The proposed rule had a clerical error referring to the incorrect paragraphs
in 8336.351(a)(6). The commission agrees with this comment and has
amended 8336.351(a)(6) to refer to paragraphs (1) - (5) in response to this

comment.

NRC commented that the regulation in 8336.351(a)(7) refers to the wrong paragraphs
for the transaction reports. The language should be revised to "reports identified by

paragraphs (1) - (5) of this subsection” and not paragraphs (1) - (6).

The proposed rule had a clerical error referring to the incorrect paragraphs



Texas Commission on Environmental Quality Page 26
Chapter 336 - Radioactive Substance Rules

Rule Project No. 2011-011-336-WS

in 8336.351(a)(7). The commission agrees with this comment and has

amended 8336.351(a)(7) to refer to paragraphs (1) - (5) in response to this

comment.

NRC commented that the Texas regulations in §336.357(2) do not contain condition 1.c.
from the NRC's Increased Controls (IC) Orders. The Texas regulations repeat the text
from §336.357(3)(E). Texas needs to add IC 1.c. in order to meet Compatibility Category

B designation assigned to the provision.

In order to provide the NRC sufficient time to review the commission’'s rule
revisions, staff provided the NRC an earlier version of the proposed rule
revisions. Section 336.357(2)(D) was revised prior to publication in the
Texas Register to include this provision from the NRC's IC Order and is
identical with NRC condition IC 1.c. No change was made in response to

this comment.

NRC commented that the Texas regulations in 8336.357(2) do not contain paragraph
(2)(E) which should contain condition 1.d. from the IC Orders. Texas needs to add IC

1.d. in order to meet Compatibility Category B designation assigned to the provision.

In order to provide the NRC sufficient time to review the commission’'s rule
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revisions, staff provided the NRC an earlier version of the proposed rule
revisions. Paragraph (2)(E) was inadvertently omitted from the version
provided to the NRC. Section 336.357(2)(E) was revised prior to
publication in the Texas Register to include this provision from the NRC's

IC Order and is identical with NRC condition IC 1.d. No change was made in

response to this comment.

NRC commented that the Texas regulations in 8336.357(3)(D) have the licensee
notifying the NRC Operations Center after initiating response to actual or attempted
theft, sabotage, or diversion of the material. The licensee should call the Texas
equivalent to the NRC Operations Center. Texas needs to revise the regulations so the
calls go to Texas instead of the NRC in order to meet Compatibility Category B

designation assigned to the provision.

The commission agrees with this comment and has amended
8336.357(3)(D) in response to this comment. Actual or attempted theft,
sabotage, or diversion of radioactive material or devices should be reported
to the Office of Compliance and Enforcement 24-hour Emergency Response

at 800-832-8224.

NRC commented that the Texas regulations in 8336.357(4)(E) have the licensee
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notifying the NRC Operations Center if a shipment is determined to be lost, stolen, or

missing. The licensee should call the Texas equivalent to the NRC Operations Center.

The commission agrees with this comment and has amended
8336.357(4)(E) in response to this comment. A lost, stolen, or missing
shipment of licensed material shall immediately be reported to the Office of
Compliance and Enforcement 24-hour Emergency Response at 800-832-

8224.

NRC commented that the Texas regulations in 8336.357(5)(A) have the licensee notify
the NRC Office of Nuclear Material Safety and Safeguards if it plans to ship a category 1
shipment for the first time. While this is consistent with the IC Order, the responsibility
for this activity no longer resides with the Office of Nuclear Material Safety and
Safeguards. The notification should now go to the NRC Director, Office of Federal and

State Materials and Environmental Management Programs.

The commission agrees with this comment and has amended

8336.357(5)(A) in response to this comment.

NRC commented that the Texas regulations in 8336.357(6) do not include the reference

to IC 3.a. which is the Texas equivalent to paragraph (4.) The wording should be ". . .
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requirements of paragraphs (4) and (5) of this..." or ". .. requirements of paragraphs

(4) and (5)(A) and (B) of this .. .."

The commission agrees with this comment and has amended 8336.357(6) in

response to this comment.

NRC commented that the Texas regulations in §336.357(9)(B) refer to paragraph (2)(E)
which does not exist. However, once Texas adds IC condition 1.c. and 1.d., the reference

would be correct, assuming that 1.d. becomes (2)(E).

In order to provide the NRC sufficient time to review the commission’'s rule
revisions, staff provided the NRC an earlier version of the proposed rule
revisions. Section 336.357(2)(E) was inadvertently omitted in the draft rule
sent to NRC for review, but was added later and published with the
proposal. The cross-references are now inconsistent with the NRC's IC

Order. No change was made in response to this comment.

NRC commented that Texas did not include the footnote citation "1" on the term
Submersion under Nitrogen and Oxygen entries in 8336.359(d). Footnote 1 on
Submersion is incomplete and the word "material” needs to be inserted after "airborne"

at the end of the footnote.
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The superscript 1" was inadvertently omitted at proposal in 8336.359(d)
and the text of the footnote omitted the word "material.” The commission
agrees with this comment and has amended 8336.359(d) in response to this

comment.

OPIC commented that the definition of byproduct material at 8336.2(16)(A) should

reflect the language used in the federal regulation by adding the term *yielded.”

The commission respectfully does not agree with this comment. Section
336.2(16)(A) was not proposed for change and the current language
mirrors state statute in THSC, 8401.003(3)(A). This definition has been
determined to be compatible by NRC. No change was made in response to

this comment.

OPIC commented that the definition of byproduct material at 8336.2(16)(D) should

have a comma instead of a semi-colon after the word "accelerator."

The commission agrees with this comment and has amended 8336.2(16)(D)

in response to this comment.
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OPIC commented that the definition of particle accelerator at §336.2(92) should reflect

the language used in the federal regulation by using the phrase "discharging the

resultant particulate"” rather than "designed to discharge the resultant particulate.”

The commission agrees with this comment and has amended §8336.2(92) to
use the phrase "discharging the resultant particulate” in response to this

comment.

OPIC requested clarification if the dosimetry method referenced in 8336.305(c) requires

NRC approval.

NRC ceded its authority to the TCEQ under the Agreement State program
and reviews TCEQ rules for compatibility with federal regulations. NRC
approval is not required for the dosimetry method referenced in

8336.305(c). No change was made in response to this comment.

OPIC commented that specific requirements for the shipping manifest referenced in
8336.331(i) and contained in 10 CFR Part 20, Appendix G should be incorporated into

the commission rule.

The commission respectfully does not agree with this comment. The NRC
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shipping manifest is incorporated by reference in commission rules. No

change was made in response to this comment.

OPIC commented that the cross-reference to "paragraphs (1) - (6) of this subsection™ in
8336.351(a), (a)(6) and (a)(7) should read "paragraphs (1) - (5) of this subsection"

throughout.

The commission agrees with this comment and has amended §8336.351(a),

(a)(6), and (7) in response to this comment.

OPIC commented that proposed §8336.351(a)(2) includes an exemption for domestic
transactions in which the nationally tracked source remains in the possession of the
licensee. OPIC is unable to determine the source of this exemption in the federal

regulations and asked the commission to identify the basis for this exemption.

The language proposed in 8336.351(a)(2) was based on similar language
adopted by the Texas Department of State Health Services to implement the
NRC National Source Tracking System. However, upon reflection, the
licenses authorized by the TCEQ do not regulate the possession, use, and
transport of sources at various sites throughout the state under the control

of the same licensee. Therefore, the provision is not applicable to TCEQ
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requirements. The sentence, “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” has been removed

from the adopted rule in 8336.351(a)(2).

OPIC commented the numbering scheme for §336.357 should be revised to move the
introduction to subsection (a), with corresponding paragraphs (1) and (2). Proposed
paragraphs (1) and (2) flow from the language of the proposed introduction: "Licensees .
.. shall: (1) control access . . .." However, proposed paragraphs (3) - (11) do not flow
from the proposed introduction: "Licensees . . . shall: (3) Each licensee shall have a
documented program . . .." Proposed paragraphs (3) - (11) will become subsections (b) -

(J) and the numbering will adjust accordingly.

The commission respectfully does not agree with this comment. The
numbering sequence for 8336.357 is consistent with Texas Register
formatting requirements. No change was made in response to this

comment.

OPIC commented that the phrase "of concern” should be deleted in §336.357(1) and
should read: "control access at all times to radioactive material in quantities of concern

and devices containing such radioactive material (devices) in accordance.. . .."
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The commission agrees with this comment and has amended §8336.357(1) to

remove the phrase "of concern" in response to this comment.

OPIC commented that 8336.357(2) needs to add language mirroring IC 1.c. and 1.d. (see
10 CFR 72130 (Attachment B)). Cross-references throughout the section will need to be

adjusted accordingly.

The commission respectfully does not agree with this comment. Section
336.357(2)(D) is identical with NRC condition IC 1.c. Section 336.357(2)(E)
is identical with NRC condition IC 1.d. No change was made in response to

this comment.

OPIC commented that the modifier "in use or in storage" in the first sentence of
8336.357(3) should be removed. This limitation is not in the federal regulation and is

either redundant or unnecessarily limits the subsections applicability.

The commission respectfully does not agree with this comment. The
language in 8336.357(3) is consistent with NRC condition IC 2. which

addresses the control of licensed material in use or storage. No change was
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made in response to this comment.

OPIC commented to add a comma between "Safeguards" and "United States" in the first

sentence in 8336.357(5)(A).

The commission agrees with this comment and has amended

8336.357(5)(A) to include a comma in response to this comment.

OPIC suggests to either remove "for inspection by the agency" or clarify whether the

term "agency" refers to the commission or NRC or both in §336.357(9).

The commission agrees with this comment and has amended 8336.357(9) in
response to this comment. Specifically, the term "agency" has been
changed to "executive director" to clarify this requirement is within the

jurisdiction of the TCEQ.

OPIC commented 8336.359(d) should be amended for consistency with the federal
regulation. Specifically, the table should include a footnote 1 on the term "Submersion™
as it relates to Nitrogen and Oxygen. Footnote 1 on should read: "'Submersion’ means
that values given are for submersion in a hemispherical semi-infinite cloud of airborne

material."



Texas Commission on Environmental Quality Page 36
Chapter 336 - Radioactive Substance Rules
Rule Project No. 2011-011-336-WS

The commission agrees with this comment and has amended §8336.359(d) in

response to this comment.

OPIC commented that the rule package inconsistently includes the name of cross-
referenced rules in 8336.405(b) and (c)(1)(A). The name of the rule section, e.g.
"(relating to Records of Individual Monitoring Results)", is included in some sections

and removed in others. This inconsistency may appear elsewhere in the proposal.

The commission respectfully does not agree with this comment. The
section titles cross-referenced in 8336.405(b) are correct as written.
According to Texas Register formatting requirements, the cross-referenced
section titles do not need to be repeated within the same section. No change

was made in response to this comment.

TMRA commented that the proposed revisions to Chapter 336, and specifically the
proposed language added to 8336.105(a)(4) and (b)(4) do not apply to the activities
engaged in by uranium mining companies and operators. TMRA asks for confirmation

of this understanding.

The revisions of rules in Subchapters A, C, D, and E of Chapter 336
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generally apply to all licensees and persons regulated by the TCEQ,
including licensees authorized to recover uranium under Subchapter L of
Chapter 336. The specific revisions in 8336.105(a)(4) and (b)(4) for
recovery of commission costs in excess of the application fee or annual fee
only apply to commercial by-product disposal licenses issued under

Subchapter L of Chapter 336. No change was made in response to this

comment.

WCS commented that §336.103 and §336.105 should be amended to establish the
amount of the annual fee by rule. WCS stated that an annual amount established in the
rules is consistent with WCS's interpretation of statutory provisions in THSC, Chapter
401. WCS stated that an annual fee amount is necessary for their business planning.
WCS commented that the commission should be required to prove additional costs

exceeding the set annual fee amount.

The commission notes that establishing the amount for the annual fee
assessed for a license issued under Subchapter H of Chapter 336 was
beyond the scope of this rulemaking. The objective of this rulemaking was
to revise these rules to implement the agency's practice to require quarterly
payment of the annual fee to recover the commission's expenses in

administering the license. The commission may consider future
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rulemaking to establish a specific amount for the fee as suggested in the

comment.

The commission is tasked with difficulties in implementing the statutory
requirements that the annual fee be set in rule and be sufficient to recover
the commission’'s costs. The current requirement has been in effect in the
commission’'s rules since January 2004. The cost recovery provision in the
rules was implemented to avoid generating too much or too little from a set
fee. This provides complete program funding and ensures the licensee does
not pay more than the actual cost to review. Because the facility licensed
under Subchapter H has not been operational, the commission has not been
able to anticipate routine activities at the site on which to budget
anticipated costs. The commission has incurred costs for the review of the
construction of the site, review of pre-operational license requirements,
and review of amendment applications since the initial license was issued.
These costs of the commission are based on decisions and activities under
the licensee's control. The commission does expect that once the facility
becomes operational, the activities at the site may become more routine
and the commission can be in a better position to anticipate and plan for its
costs for administering the license. Thus, the commission may be able to

revisit this issue in the near future.
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The annual fee of $69,929.50 for a license that authorizes the commercial
disposal of by-product material is established in 8336.105(b)(4) and the cost
recovery provisions in 8336.105(b)(4)(A) and (B) apply only if the annual

fee is not sufficient to recover the costs incurred by the commission.

WCS commented that all payments under §336.103 and 8336.105 should be annual, not

quarterly.

Texas Water Code, 85.701(a)(1) provides that "Notwithstanding other
provisions, the commission by rule may establish due dates, schedules, and
procedures for assessment, collection, and remittance of fees due the
commission to ensure the cost-effective administration of revenue
collection and cash management programs.”™ The revisions to 8336.103 and
8336.105 implement the commission's current practice of quarterly
invoicing for actual expenses. The current practice of quarterly invoicing
for actual expenses allows the commission’'s staff to plan and budget
regulatory activities efficiently and avoids problems that a single yearly
invoice would create across fiscal years and biennial appropriations cycles.
Quarterly payment of the annual fee also avoids program funding gaps

should the licensee remit a late annual payment as has previously occurred.
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The collection of quarterly payment of the annual licensing fee is also
consistent with the commission's collection of five percent of the license
holder's gross receipts on a quarterly basis under 8336.103(f). Should the
commission experience lower and more predictable costs in administering
the license, the commission may be amenable to revising the rules in the

future to establish a yearly payment of the annual fee. No change was made

in response to this comment.

WCS commented that §336.105(g) can be deleted from the rule as all of the fees subject

to the subsection have expired.

The commission did not propose changes to 8336.105(g) and does intend to
delete this provision that reconciled the Texas Department of State Health
Service's practice of biennial licensing fees with the commission's annual
licensing fees when regulatory programs were transferred from the Texas
Department of State Health Service to TCEQ. The commission will consider

removing this provision in a future rulemaking.
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SUBCHAPTER A: GENERAL PROVISIONS

§336.1, §336.2

Statutory Authority

The amendments are adopted under the Texas Radiation Control Act, Texas Health and
Safety Code (THSC), Chapter 401; THSC, 8401.011, which provides the commission
authority to regulate and license the disposal of radioactive substances, the commercial
processing and storage of radioactive substances, and the recovery and processing of
source material; 8401.051, which authorizes the commission to adopt rules and
guidelines relating to control of sources of radiation; 8401.103, which authorizes the
commission to adopt rules and guidelines that provide for licensing and registration for
the control of sources of radiation; §8401.104, which requires the commission to provide
rules for licensing for the disposal of radioactive substances; 8401.201, which provides
authority to the commission to regulate the disposal of low-level radioactive waste;
8401.301, which authorizes the commission to set fees by rule; and §401.412, which
provides authority to the commission to regulate licenses for the disposal of radioactive
substances. The adopted amendments are also authorized by Texas Water Code, 85.103,
which provides the commission with the authority to adopt rules necessary to carry out

its powers and duties under the water code and other laws of the state.
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The adopted amendments implement THSC, Chapter 401, including 88401.011, 401.051,

401.057, 401.059, 401.103, 401.104, 401.151, 401.201, 401.301, and 401.412.

8336.1. Scope and General Provisions.

(a) Except as otherwise specifically provided, the rules in this chapter apply to all
persons who dispose of radioactive substances; all persons who recover or process
source material; and all persons who receive radioactive substances from other persons

for storage or processing.

(1) However, nothing in these rules shall apply to any person to the extent
that person is subject to regulation by the United States Nuclear Regulatory Commission

(NRC) or to radioactive material in the possession of federal agencies.

(2) Any United States Department of Energy contractor or subcontractor
or any NRC contractor or subcontractor of the following categories operating within the
state, is exempt from the rules in this chapter, with the exception of any applicable fee
set forth in Subchapter B of this chapter (relating to Radioactive Substance Fees), to the
extent that such contractor or subcontractor under his contract receives, possesses, Uses,

transfers, or acquires sources of radiation:
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(A) prime contractors performing work for the United States
Department of Energy at a United States government-owned or controlled site,

including the transportation of radioactive material to or from the site and the

performance of contract services during temporary interruptions of transportation;

(B) prime contractors of the United States Department of Energy
performing research in or development, manufacture, storage, testing, or transportation

of atomic weapons or components thereof;

(C) prime contractors of the United States Department of Energy
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 the United
States Department of Energy or the NRC when the state and the NRC jointly determine

that:

(1) the exemption of the prime contractor or subcontractor is

authorized by law; and
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(i1) under the terms of the contract or subcontract, there is

adequate assurance that the work thereunder can be accomplished without undue risk

to the public health and safety or the environment.

(3) Radioactive material that is physically received from the federal
government by a non-federal facility is subject to state jurisdiction except as provided in

paragraph (2) of this subsection.

(4) The rules of this chapter do not apply to transportation of radioactive
materials. This provision does not exempt a transporter from other applicable

requirements.

(5) The rules in this chapter do not apply to the disposal of radiation
machines as defined in this subchapter or electronic devices that produce non-ionizing

radiation.

(b) Regulation by the State of Texas of source material, by-product 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 of Texas and the NRC and to 10 Code
of Federal Regulations Part 150 (10 CFR Part 150) (Exemptions and Continued

Regulatory Authority in Agreement States and in Offshore Waters Under Section 274).
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(A copy of the Texas agreement, "Articles of Agreement between the United States
Nuclear Regulatory Commission and the State of Texas for Discontinuance of Certain
Commission Regulatory Authority and Responsibility Within the State Pursuant to
Section 274 of the Atomic Energy Act of 1954, as Amended"” (Agreement), may be
obtained from this commission.) Under the Agreement and 10 CFR Part 150, the NRC
retains certain regulatory authorities over source material, by-product material, and
special nuclear material in the State of Texas. Persons in the State of Texas are not
exempt from the regulatory requirements of the NRC with respect to these retained

authorities.

(c) No person may receive, possess, use, transfer, or dispose of radioactive
material, which is subject to the rules in this chapter, in such a manner that the

standards for protection against radiation prescribed in these rules are exceeded.

(d) Each person licensed by the commission under this chapter shall confine
possession, use, and disposal of licensed radioactive material to the locations and

purposes authorized in the license.

(e) No person may cause or allow the release of radioactive material, which is

subject to the rules in this chapter, to the environment in violation of this chapter or of
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any rule, license, or order of the Texas Commission on Environmental Quality

(commission).

(f) No person shall:

(1) dispose of low-level radioactive waste on site, except as authorized

under 8336.501(b) of this title (relating to Scope and General Provisions);

(2) receive low-level radioactive waste from other persons for the purpose
of disposal, except for a person specifically licensed for the disposal of low-level

radioactive waste;

(3) dispose of radioactive materials other than low-level radioactive waste,
except for diffuse naturally occurring radioactive material waste having concentrations

of less than 2,000 picocuries per gram (pCi/g) radium-226 or radium-228;

(4) dispose of radioactive materials from other persons other than low-
level radioactive waste, except for naturally occurring radioactive material waste in
accordance with Subchapter K of this chapter (relating to Commercial Disposal of

Naturally Occurring Radioactive Material Waste from Public Water Systems);
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(5) recover or process source material, except in accordance with

Subchapter L of this chapter (relating to Licensing of Source Material Recovery and By-

Product Material Disposal Facilities);

(6) store, process, or dispose of by-product material, except in accordance

with Subchapter L of this chapter; or

(7) receive radioactive substances from other persons for storage or
processing, except in accordance with Subchapter M of this chapter (relating to

Licensing of Radioactive Substances Processing and Storage Facilities).

[(g) For the purpose of this chapter, any time the term "low-level radioactive

waste" is used, the provision also applies to accelerator-produced radioactive material.]

8336.2. Definitions.

The following words and terms, when used in this chapter, shall have the
following meanings, or as described in Chapter 3 of this title (relating to Definitions),
unless the context clearly indicates otherwise. Additional definitions used only in a

certain subchapter will be found in that subchapter.
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(1) Absorbed dose--The energy imparted by ionizing radiation per unit

mass of irradiated material. The units of absorbed dose are the rad and the gray (Gy).

(2) Accelerator-produced radioactive material--Any material made

radioactive by [exposing it to the radiation from] a particle accelerator.

(3) Activity--The rate of disintegration (transformation) or decay of

radioactive material. The units of activity are the curie (Ci) and the becquerel (Bq).

(4) Adult--An individual 18 or more years of age.

(5) Agreement state--Any state with which the United States Nuclear
Regulatory Commission (NRC) or the Atomic Energy Commission has entered into an
effective agreement under the Atomic Energy Act of 1954, §274b, as amended through

October 24, 1992 (Public Law 102-486).

(6) Airborne radioactive material--Any radioactive material dispersed

in the air in the form of dusts, fumes, particulates, mists, vapors, or gases.

(7) Airborne radioactivity area--A room, enclosure, or area in which
airborne radioactive materials, composed wholly or partly of licensed material, exist in

concentrations:
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(A) in excess of the derived air concentrations (DACS) specified in
8336.359, Appendix B, Table I, Column 1, of this title (relating to Appendix B. Annual
Limits on Intake (ALI) and Derived Air Concentrations (DAC) of Radionuclides for
Occupational Exposure; Effluent Concentrations; Concentrations for Release to Sanitary

Sewerage); or

(B) to 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% of the ALI or 12 DAC-hours.

(8) Air-purifying respirator--A respirator with an air-purifying filter,
cartridge, or canister that removes specific air contaminants by passing ambient air

through the air-purifying element.

(9) 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
ayear. ALI is the smaller value of intake of a given radionuclide in a year by the
"reference man" that would result in a committed effective dose equivalent of 5 rems
(0.05 sievert) or a committed dose equivalent of 50 rems (0.5 sievert) to any individual

organ or tissue. ALI values for intake by ingestion and by inhalation of selected
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radionuclides are given in Table I, Columns 1 and 2, of 8336.359, Appendix B, of this

title.

(10) As low as is reasonably achievable (ALARA)--Making every
reasonable effort to maintain exposures to radiation as far below the dose limits in this
chapter 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

radioactive materials in the public interest.

(11) 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.

(12) Atmosphere-supplying respirator--A respirator that supplies the

respirator user with breathing air from a source independent of the ambient
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atmosphere, and includes supplied-air respirators (SARs) and self-contained breathing

apparatus (SCBA) units.

(13) 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 global fallout as it
exists in the environment from the testing of nuclear explosive devices or from past
nuclear accidents such as Chernobyl that contribute to background radiation and are not
under the control of the licensee. "Background radiation" does not include radiation
from radioactive materials regulated by the commission, Texas Department of State

Health Services, NRC, or an Agreement State.

(14) Becquerel (Bq)--See §336.4 of this title (relating to Units of

Radioactivity).

(15) 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 the rules in this chapter,

"radiobioassay" is an equivalent term.

(16) Byproduct material--
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(A) A radioactive material, other than special nuclear material, that
is produced in or made radioactive by exposure to radiation incident to the process of

producing or using special nuclear material; [or]

(B) The tailings or wastes produced by or resulting from the
extraction or concentration of uranium or thorium from ore processed primarily for its
source material content, including discrete surface wastes resulting from uranium
solution extraction processes, and other tailings having similar radiological
characteristics. Underground ore bodies depleted by these solution extraction processes

do not constitute "byproduct material” within this definition; [.]

(C) Any discrete source of radium-226 that is produced, extracted,

or converted after extraction, for use for a commercial, medical, or research activity;

(D) Any material that has been made radioactive by use of a particle

accelerator,: and is produced, extracted, or converted for use for a commercial, medical,

or research activity; and

(E) Any discrete source of naturally occurring radioactive material,

other than source material, that is extracted or converted after extraction for use in a
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commercial, medical, or research activity and that the 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 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.

(17) CFR--Code of Federal Regulations.

(18) 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 applies to a range of clearance half-times: for Class D (Days) of less than ten
days, for Class W (Weeks) from 10 to 100 days, and for Class Y (Years) of greater than
100 days. For purposes of the rules in this chapter, "lung class" and "inhalation class"

are equivalent terms.

(19) 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.

(20) Committed dose equivalent (Hts0) (CDE)--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.
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(21) Committed effective dose equivalent (H g50) (CEDE)--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.

(22) Compact--The Texas Low-Level Radioactive Waste Disposal
Compact established under Texas Health and Safety Code, 8403.006 and Texas Low-
Level Radioactive Waste Disposal Compact Consent Act, Public Law Number 105-236

(1998).

(23) Compact waste--Low-level radioactive waste that:

(A) is generated in a host state or a party state; or

(B) is not generated in a host state or a party state, but has been
approved for importation to this state by the compact commission under §3.05 of the

compact established under Texas Health and Safety Code, §403.006.

(24) Compact waste disposal facility--The low-level radioactive waste

land disposal facility licensed by the commission under Subchapter H of this chapter
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(relating to Licensing Requirements for Near-Surface Land Disposal of Low-Level

Radioactive Waste) for the disposal of compact waste.

(25) Constraint (dose constraint)--A value above which specified

licensee actions are required.

(26) Critical group--The group of individuals reasonably expected to
receive the greatest exposure to residual radioactivity for any applicable set of

circumstances.

(27) Curie (Ci)--See §336.4 of this title.

(28) 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 withdraws the

declaration in writing or is no longer pregnant.

(29) Decommission--To remove (as a facility) safely from service and

reduce residual radioactivity to a level that permits:

(A) release of the property for unrestricted use and termination of

license; or
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(B) release of the property under restricted conditions and

termination of the license.

(30) Deep-dose equivalent (Hq) (which applies to external whole-
body exposure)--The dose equivalent at a tissue depth of one centimeter (1,000

milligrams/square centimeter).

(31) 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.

(32) Depleted uranium--The source material uranium in which the
isotope uranium-235 is less than 0.711%, by weight, of the total uranium present.

Depleted uranium does not include special nuclear material.

(33) Derived air concentration (DAC)--The concentration of a given
radionuclide in air which, if breathed by the "reference man" for a working year of 2,000
hours under conditions of light work (inhalation rate of 1.2 cubic meters of air/hour),
results in an intake of one ALI. DAC values are given in Table I, Column 3, of §336.359,

Appendix B, of this title.
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(34) 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 shall take 2,000 DAC-hours to represent one AL,

equivalent to a committed effective dose equivalent of 5 rems (0.05 sievert).

(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) [(35)] Disposal--With regard to low-level radioactive waste, the
isolation or removal of low-level radioactive waste from mankind and mankind's

environment without intent to retrieve that low-level radioactive waste later.

(37) [(36)] 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 (SCBA).
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(38) [(37)] 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,

in similar materials using adequate measurement technology, survey, and statistical

techniques.

(39) [(38)] 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 the rules in this chapter, "radiation dose" is an equivalent term.

(40) [(39)] Dose equivalent (Ht)--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 rem and sievert (Sv).

(41) [(40)] Dose limits--The permissible upper bounds of radiation doses
established in accordance with the rules in this chapter. For purposes of the rules in this

chapter, "limits" is an equivalent term.

(42) [(41)] Dosimetry processor--An individual or organization that
processes and evaluates individual monitoring devices in order to determine the

radiation dose delivered to the monitoring devices.
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(43) [(42)] Effective dose equivalent (Hg)--The sum of the products of
the dose equivalent to each organ or tissue (Ht) and the weighting factor (w 1) applicable

to each of the body organs or tis sues that are irradiated.

(44) [(43)] Embryo/fetus--The developing human organism from

conception until the time of birth.

(45) [(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 radioactive materials. This includes portals of sufficient size to permit human

access, irrespective of their intended use.

(46) [(45)] Exposure--Being exposed to ionizing radiation or to

radioactive material.

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

(48) [(47)] External dose--That portion of the dose equivalent received

from any source of radiation outside the body.
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(49) [(48)] 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) [(49)] Federal facility waste--Low-level radioactive waste that is
the responsibility of the federal government under the Low-Level Radioactive Waste
Policy Act, as amended by the Low-Level Radioactive Waste Policy Amendments Act of
1985 (42 United States Code, §2021b - 2021j). Excluded from this definition is low-level
radioactive waste that is classified as greater than Class C in 8336.362 of this title
(relating to Appendix E. Classification and Characteristics of Low-Level Radioactive

Waste).

(51) [(50)] Federal facility waste disposal facility--A low-level
radioactive waste land disposal facility for the disposal of federal facility waste licensed

under Subchapters H and J of this chapter.

(52) [(51)] 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.
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(53) [(52)] 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.

(54) [(53)] Fit test--The use of a protocol to qualitatively or quantitatively

evaluate the fit of a respirator on an individual.

(55) [(54)] General license--An authorization granted by an agency
under its rules which is effective without the filing of an application with that agency or

the issuance of a licensing document to the particular person.

(56) [(55)] Generally applicable environmental radiation
standards--Standards issued by the EPA under the authority of the Atomic Energy Act
of 1954, as amended through October 4, 1996, 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.

(57) [(56)] Gray (Gy)--See 8336.3 of this title (relating to Units of

Radiation Exposure and Dose).
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(58) [(57)] Hazardous waste--Hazardous waste as defined in 8335.1 of

this title (relating to Definitions).

(59) [(58)] Helmet--A rigid respiratory inlet covering that also provides

head protection against impact and penetration.

(60) [(59)] High radiation area--An area, accessible to individuals, in
which radiation levels from radiation sources external to the body could result in an
individual receiving a dose equivalent in excess of 0.1 rem (1 millisievert) in one hour at
30 centimeters from the radiation source or 30 centimeters from any surface that the

radiation penetrates.

(61) [(60)] Hood--A respiratory inlet covering that completely covers the

head and neck and may also cover portions of the shoulders and torso.

(62) [(61)] Host state--A party state in which a compact facility is located
or is being developed. The State of Texas is the host state under the Texas Low-Level
Radioactive Waste Disposal Compact, 82.01, established under Texas Health and Safety

Code, §403.006.

(63) [(62)] Individual--Any human being.
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(64) [(63)] Individual monitoring--The assessment of:

(A) dose equivalent by the use of individual monitoring devices; or

(B) committed effective dose equivalent by bioassay or by
determination of the time-weighted air concentrations to which an individual has been

exposed, that is, DAC-hours; or

(C) dose equivalent by the use of survey data.

(65) [(64)] Individual monitoring devices--Devices designed to be
worn by a single individual for the assessment of dose equivalent such as film badges,
thermoluminescence dosimeters (TLDs), pocket ionization chambers, and personal

("lapel™) air sampling devices.

(66) [(65)] Inhalation class--See "Class."

(67) [(66)] Inspection--An official examination and/or observation
including, but not limited to, records, tests, surveys, and monitoring to determine
compliance with the Texas Radiation Control Act (TRCA) and rules, orders, and license

conditions of the commission.
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(68) [(67)] Internal dose--That portion of the dose equivalent received

from radioactive material taken into the body.

(69) [(68)] Land disposal facility--The land, buildings and structures,
and equipment which are intended to be used for the disposal of low-level radioactive
wastes into the subsurface of the land. For purposes of this chapter, a "geologic
repository" as defined in 10 CFR 860.2 as amended through October 27, 1988 (53 FR
43421) (relating to Definitions - high-level radioactive wastes in geologic repositories) is

not considered a "land disposal facility."

(70) [(69)] Lens dose equivalent (LDE)--The external exposure of the
lens of the eye and is taken as the dose equivalent at a tissue depth of 0.3 centimeter

(300 mg/cm2).

(71) [(70)] License--See "Specific license."

(72) [(71)] Licensed material--Radioactive material received, possessed,

used, processed, transferred, or disposed of under a license issued by the commission.

(73) [(72)] Licensee--Any person who holds a license issued by the
commission in accordance with the Texas Health and Safety Code, Chapter 401

(Radioactive Materials and Other Sources of Radiation) and the rules in this chapter.
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For purposes of the rules in this chapter, "radioactive material licensee" is an equivalent

term. Unless stated otherwise, "licensee™ as used in the rules of this chapter means the

holder of a "specific license."

(74) [(73)] Licensing state--Any state with rules equivalent to the
Suggested State Regulations for Control of Radiation relating to, and having an effective
program for, the regulatory control of naturally occurring or accelerator-produced
radioactive material (NARM) and which has been designated as such by the Conference

of Radiation Control Program Directors, Inc.

(75) [(74)] Loose-fitting facepiece--A respiratory inlet covering that is

designed to form a partial seal with the face.

(76) [(75)] Lost or missing licensed radioactive material--Licensed
material whose location is unknown. This definition includes material that has been
shipped but has not reached its planned destination and whose location cannot be

readily traced in the transportation system.

(77) [(76)] Low-level radioactive waste--

(A) Except as provided by subparagraph (B) of this paragraph, low-

level radioactive waste means radioactive material that:
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(1) is discarded or unwanted and is not exempt by a Texas

Department of State Health Services rule adopted under the Texas Health and Safety

Code, 8401.106;

(i1) is waste, as that term is defined by 10 CFR 861.2; and

(i) is subject to:

(I) concentration limits established under this

chapter; and

(I1) disposal criteria established under this chapter.

(B) Low-level radioactive waste does not include:

(i) high-level radioactive waste defined by 10 CFR 860.2;

(i) spent nuclear fuel as defined by 10 CFR §72.3;

(i1i) transuranic waste as defined in this section;
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(iv) byproduct material as defined by paragraph (16)(B) - (E)

of this section;

(v) naturally occurring radioactive material (NORM) waste;

or

(vi) oil and gas NORM waste.

(C) When used in this section, the references to 10 CFR sections
mean those CFR sections as they existed on September 1, 1999, as required by Texas

Health and Safety Code, §401.005.

(78) [(77)] Lung class--See "Class."

(79) [(78)] Member of the public--Any individual except when that

individual is receiving an occupational dose.

(80) [(79)] Minor--An individual less than 18 years of age.

(81) [(80)] Mixed waste--A combination of hazardous waste, as defined
in [30 TAC] 8335.1 of this title (relating to Definitions) and low-level radioactive waste.

The term includes compact waste and federal facility waste containing hazardous waste.
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(82) [(81)] Monitoring--The measurement of radiation levels,
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 the rules in this chapter, "radiation monitoring"

and "radiation protection monitoring" are equivalent terms.

(83) Nationally tracked source--A sealed source containing a quantity

equal to or greater than Category 1 or Category 2 levels of any radioactive material listed

in 8336.351 of this title (relating to Reports of Transactions Involving Nationally

Tracked Sources). 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

requlatory 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 Cateqgory 1 threshold. Category 2 nationally tracked sources are

those containing radioactive material at a guantity equal to or greater than the Category

2 threshold but less than the Category 1 threshold.
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(84) [(82)] Naturally occurring or accelerator-produced

radioactive material (NARM)--Any naturally occurring or accelerator-produced

radioactive material except source material or special nuclear material.

(85) [(83)] Naturally occurring radioactive material (NORM)
waste--Solid, liquid, or gaseous material or combination of materials, excluding source

material, special nuclear material, and byproduct material, that:

(A) in its natural physical state spontaneously emits radiation;

(B) is discarded or unwanted; and

(C) is not exempt under rules of the Texas Department of State

Health Services adopted under Texas Health and Safety Code, 8401.106.

(86) [(84)] Near-surface disposal facility--A land disposal facility in
which low-level radioactive waste is disposed of in or within the upper 30 meters of the

earth's surface.

(87) [(85)] 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.
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(88) [(86)] Nonstochastic 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 nonstochastic effect. For purposes of the rules in

this chapter, "deterministic effect” is an equivalent term.

(89) [(87)] Occupational dose--The dose received by an individual in
the course of employment in which the individual's assigned duties involve exposure to
radiation and/or to radioactive material from licensed and unlicensed sources of
radiation, whether in the possession of the licensee or other person. Occupational dose
does not include dose received from background radiation, as a patient from medical
practices, from voluntary participation in medical research programs, or as a member of

the public.

(90) (88) Oil and gas naturally occurring radioactive material
(NORM) waste--Naturally occurring radioactive material (NORM) waste that
constitutes, is contained in, or has contaminated oil and gas waste as that term is

defined in the Texas Natural Resources Code, §91.1011.

(91) [(89)] On-site--The same or geographically contiguous property that
may be divided by public or private rights-of-way, provided the entrance and exit

between the properties is at a cross-roads intersection, and access is by crossing, as
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opposed to going along, the right-of-way. Noncontiguous properties owned by the same

person but connected by a right-of-way that the property owner controls and to which

the public does not have access, is also considered on-site property.

(92) Particle accelerator--Any machine capable of accelerating

electrons, protons, deuterons, or other charged particles in a vacuum and discharging

designed-to-discharge the resultant particulate or other associated radiation at energies

usually in excess of 1 million electron volts (MeV).

(93) [(90)] Party state--Any state that has become a party to the compact
in accordance with Article VII of the Texas Low-Level Radioactive Waste Disposal

Compact, established under Texas Health and Safety Code, §403.006.

(94) [(91)] Perpetual care account--The radiation and perpetual care

account as defined in this section.

(95) [(92)] Personnel monitoring equipment--See "Individual

monitoring devices."

(96) [(93)] Planned special exposure--An infrequent exposure to

radiation, separate from and in addition to the annual occupational dose limits.
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(97) [(94)] Positive pressure respirator--A respirator in which the

pressure inside the respiratory inlet covering exceeds the ambient air pressure outside

the respirator.

(98) [(95)] Powered air-purifying respirator (PAPR)--An air-
purifying respirator that uses a blower to force the ambient air through air-purifying

elements to the inlet covering.

(99) [(96)] 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.

(100) [(97)] Principal activities--Activities authorized by the license
which are essential to achieving the purpose(s) for which the license is 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.

(101) [(98)] Public dose--The dose received by a member of the public
from exposure to radiation and/or radioactive material released by a licensee, or to any
other source of radiation under the control of the licensee. It does not include
occupational dose or doses received from background radiation, as a patient from

medical practices, or from voluntary participation in medical research programs.
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(102) [(99)] Qualitative fit test (QLFT)--A pass/fail test to assess the

adequacy of respirator fit that relies on the individual's response to the test agent.

(103) [(100)] Quality factor (Q)--The modifying factor listed in Table I

or 11 of 8336.3 of this title that is used to derive dose equivalent from absorbed dose.

(104) [(101)] Quantitative fit test (QNFT)--An assessment of the
adequacy of respirator fit by numerically measuring the amount of leakage into the

respirator.

(105) [(102)] 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.

(106) [(103)] Rad--See §336.3 of this title.

(107) [(104)] Radiation--Alpha particles, beta particles, gamma rays, x-
rays, neutrons, high-speed electrons, high-speed protons, and other particles capable of

producing ions. For purposes of the rules in this chapter, "ionizing radiation™ is an
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equivalent term. Radiation, as used in this chapter, does not include non-ionizing

radiation, such as radio- or microwaves or visible, infrared, or ultraviolet light.

(108) [(105)] Radiation and Perpetual Care Account--An account in
the general revenue fund established for the purposes specified in the Texas Health and

Safety Code, 8401.305.

(109) [(106)] Radiation area--Any area, accessible to individuals, in
which radiation levels could result in an individual receiving a dose equivalent in excess
of 0.005 rem (0.05 millisievert) in one hour at 30 centimeters from the source of

radiation or from any surface that the radiation penetrates.

(110) [(107)] Radiation machine--Any device capable of producing
ionizing radiation except those devices with radioactive material as the only source of

radiation.

(111) [(108)] Radioactive material--A naturally-occurring or artificially-

produced solid, liquid, or gas that emits radiation spontaneously.

(112) [(109)] Radioactive substance--Includes byproduct material,
radioactive material, low-level radioactive waste, source material, special nuclear

material, source of radiation, and NORM waste, excluding oil and gas NORM waste.



Texas Commission on Environmental Quality Page 75
Chapter 336 - Radioactive Substance Rules
Rule Project No. 2011-011-336-WS

(113) [(110)] Radioactivity--The disintegration of unstable atomic nuclei

with the emission of radiation.

(114) [(111)] Radiobioassay--See "Bioassay."

(115) [(112)] Reference man--A hypothetical aggregation of human
physical and physiological characteristics determined by international consensus. These
characteristics shall be used by researchers and public health workers 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."

(116) [(113)] Rem--See §336.3 of this title.

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

made in accordance with the provisions of 10 CFR Part 20.
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(118) [(115)] Respiratory protection equipment--An apparatus, such
as a respirator, used to reduce an individual's intake of airborne radioactive materials.
For purposes of the rules in this chapter, "respiratory protective device" is an equivalent

term.

(119) [(116)] Restricted area--An area, access to which is limited by the
licensee for the purpose of protecting individuals against undue risks from exposure to
radiation and radioactive materials. Restricted area does not include areas used as
residential quarters, but separate rooms in a residential building shall be set apart as a

restricted area.

(120) [(117)] Roentgen (R)--See §336.3 of this title.

(121) [(118)] 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.

(122) [(119)] Sealed source--Radioactive material that is permanently
bonded or fixed in a capsule or matrix designed to prevent release and dispersal of the
radioactive material under the most severe conditions that are likely to be encountered

in normal use and handling.
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(123) [(120)] Self-contained breathing apparatus (SCBA)--An
atmosphere-supplying respirator for which the breathing air source is designed to be

carried by the user.

(124) [(121)] Shallow-dose equivalent (Hs) (which applies to the
external exposure of the skin of the whole body or the skin of an extremity)-
-The dose equivalent at a tissue depth of 0.007 centimeter (seven milligrams/square

centimeter).

(125) [(122)] SI--The abbreviation for the International System of Units.

(126) [(123)] Sievert (Sv)--See §336.3 of this title.

(127) [(124)] Site boundary--That line beyond which the land or

property is not owned, leased, or otherwise controlled by the licensee.

(128) [(125)] Source material--

(A) Uranium or thorium, or any combination thereof, in any

physical or chemical form; or
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(B) ores that contain, by weight, 0.05% or more of uranium,

thorium, or any combination thereof. Source material does not include special nuclear

material.

(129) [(126)] Special form radioactive material--Radioactive material
which is either a single solid piece or is contained in a sealed capsule that can be opened
only by destroying the capsule and which has at least one dimension not less than five
millimeters and which satisfies the test requirements of 10 CFR 871.75 as amended

through September 28, 1995 (60 FR 50264) (Transportation of License Material).

(130) [(127)] Special nuclear material--

(A) Plutonium, uranium-233, uranium enriched in the isotope 233
or in the isotope 235, and any other material that the NRC, under the provisions of the
Atomic Energy Act of 1954, 8§51, as amended through November 2, 1994 (Public Law
103-437), 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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(131) [(128)] Special nuclear material in quantities not sufficient
to form a critical mass--Uranium enriched in the isotope 235 in quantities not
exceeding 350 grams of contained uranium-235; uranium-233 in quantities not
exceeding 200 grams; plutonium in quantities not exceeding 200 grams; or any
combination of these in accordance with the following formula: 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 of the kinds of special nuclear material in combination
shall not exceed 1. For example, the following quantities in combination would not
exceed the limitation: (175 grams contained U-235/350 grams) + (50 grams U-233/200

grams) + (50 grams Pu/200 grams) = 1.

(132) [(129)] Specific license--A licensing document issued by an agency
upon an application filed under its rules. For purposes of the rules in this chapter,
"radioactive material license" is an equivalent term. Unless stated otherwise, "license" as

used in this chapter means a "specific license."

(133) [(130)] State--The State of Texas.

(134) [(131)] Stochastic effect--A health effect that occurs randomly and

for which the probability of the effect occurring, rather than its severity, is assumed to
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be a linear function of dose without threshold. Hereditary effects and cancer incidence

are examples of stochastic effects. For purposes of the rules in this chapter,

"probabilistic effect” is an equivalent term.

(135) [(132)] Supplied-air respirator (SAR) or airline respirator--
An atmosphere-supplying respirator for which the source of breathing air is not

designed to be carried by the user.

(136) [(133)] Survey--An evaluation of the radiological conditions and
potential hazards incident to the production, use, transfer, release, disposal, and/or
presence of radioactive materials or other sources of radiation. When appropriate, this
evaluation includes, but is not limited to, physical examination of the location of
radioactive material and measurements or calculations of levels of radiation or

concentrations or quantities of radioactive material present.

(137) [(134)] Termination--As applied to a license, a release by the
commission 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.

(138) [(135)] Tight-fitting facepiece--A respiratory inlet covering that

forms a complete seal with the face.
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(139) [(136)] Total effective dose equivalent (TEDE)--The sum of the

effective dose [deep-dose] equivalent for external exposures and the committed effective

dose equivalent for internal exposures.

(140) [(137)] 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 §8336.346(a)(6) of this title (relating to Records of

Individual Monitoring Results).

(141) [(138)] Transuranic waste--For the purposes of this chapter,
wastes containing alpha emitting transuranic radionuclides with a half-life greater than

five years at concentrations greater than 100 nanocuries/gram.

(142) [(139)] Type A quantity (for packaging)--A quantity of
radioactive material, the aggregate radioactivity of which does not exceed A for special
form radioactive material or A2 for normal form radioactive material, where A; and A2
are given in or shall be determined by procedures in Appendix A to 10 CFR Part 71 as
amended through September 28, 1995 (60 FR 50264) (Packaging and Transportation of

Radioactive Material).

(143) [(140)] Type B quantity (for packaging)--A quantity of

radioactive material greater than a Type A quantity.
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(144) [(141)] Unrefined and unprocessed ore--Ore in its natural form

before any processing, such as grinding, roasting, beneficiating, or refining.

(145) [(142)] Unrestricted area--Any area that is not a restricted area.

(146) [(143)] 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.

(147) [(144)] Very high radiation area--An area, accessible to
individuals, in which radiation levels from radiation sources external to the body could
result in an individual receiving an absorbed dose in excess of 500 rads (five grays) in
one hour at one meter from a source of radiation or one meter from any surface that the

radiation penetrates.

(148) [(145)] Violation--An infringement of any provision of the Texas
Radiation Control Act (TRCA) or of any rule, order, or license condition of the

commission issued under the TRCA or this chapter.
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(149) 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 (16)(B) - (E) of this section.

(150) [(146)] Week--Seven consecutive days starting on Sunday.

(151) [(147)] Weighting factor (w) 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 wr are:

Figure: 30 TAC §336.2(151)

[Figure: 30 TAC 8336.2(147)]

Organ Dose Weighting Factors

Organ or Tissue W+

Gonads 0.25
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Breast 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces 0.03
Remainder 0.30!
Whole body 1.002

1. The value 0.30 results from 0.06 for each of five remainder organs, excluding the skin
and the lens of the eye, that receive the highest doses.

2. For the purpose of weighting the external whole body dose (for adding it to the
internal dose) a single weighting factor, wr =1.0, has been specified. The use of other
weighting factors for external exposure will be approved on a case-by-case basis until

such time as specific guidance is issued.
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(152) [(148)] Whole body--For purposes of external exposure, head,

trunk including male gonads, arms above the elbow, or legs above the knee.

(153) [(149)] Worker--An individual engaged in activities under a license

issued by the commission and controlled by a licensee, but does not include the licensee.

(154) [(150)] Working level (WL)--Any combination of short-lived
radon daughters in one liter of air that will result in the ultimate emission of 1.3 x 10°
MeV [million electron volts (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.

(155) [(151)] 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).

(156) [(152)] Year--The period of time beginning in January used to
determine compliance with the provisions of the rules in this chapter. The licensee shall
change the starting date of the year used to determine compliance by the licensee
provided that the change is made at the beginning of the year and that no day is omitted

or duplicated in consecutive years.
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SUBCHAPTER B: RADIOACTIVE SUBSTANCE FEES

§336.103, 8336.105

Statutory Authority

The amendments are adopted under the Texas Radiation Control Act, Texas Health and
Safety Code (THSC), Chapter 401; THSC, 8401.011,which provides the commission
authority to regulate and license the disposal of radioactive substances, the commercial
processing and storage of radioactive substances, and the recovery and processing of
source material; 8401.051, which authorizes the commission to adopt rules and
guidelines relating to control of sources of radiation; 8401.103, which authorizes the
commission to adopt rules and guidelines that provide for licensing and registration for
the control of sources of radiation; §8401.104, which requires the commission to provide
rules for licensing for the disposal of radioactive substances; 8401.201, which provides
authority to the commission to regulate the disposal of low-level radioactive waste;
8401.301, which authorizes the commission to set fees by rule; and §401.412, which
provides authority to the commission to regulate licenses for the disposal of radioactive
substances. The adopted amendments are also authorized by Texas Water Code, §85.103,
which provides the commission with the authority to adopt rules necessary to carry out

its powers and duties under the water code and other laws of the state.
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The adopted amendments implement THSC, Chapter 401, including §8401.011, 401.051,

401.057, 401.059, 401.103, 401.104, 401.151, 401.201, 401.301, and 401.412.

8336.103. Schedule of Fees for Subchapter H Licenses.

(a) An application for a low-level radioactive waste disposal site license under
Subchapter H of this chapter (relating to Licensing Requirements for Near-Surface Land
Disposal of Low-Level Radioactive Waste) shall be accompanied by a nonrefundable
application processing fee of $500,000. If the commission's costs in processing an
application under Subchapter H of this chapter exceed the $500,000 application
processing fee, the commission may assess and collect additional fees from the applicant
to recover the costs. Recoverable costs include costs incurred by the commission for

administrative review, technical review, and hearings associated with the application.

(b) An applicant shall submit an annual fee for the actual costs incurred by the
commission for hearings associated with an application for a low-level radioactive waste
disposal site under Subchapter H of this chapter. The executive director shall send an
invoice for the amount of the costs incurred during the period September 1 through
August 31 of each year. Payment shall be made within 30 days following the date of the

invoice.
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(c) A holder of a license for a low-level radioactive waste disposal site issued
under Subchapter H of this chapter shall submit an annual license fee for the services
received. This fee shall recover for the state the actual expenses arising from the
regulatory activities associated with the license. This fee shall include reimbursement for
the salary and other expenses of the resident inspectors as provided by §336.743 of this
title (relating to Resident Inspector). The executive director shall [send an] invoice for
the amount of the costs incurred gquarterly [during the period September 1 through

August 31 of each year]. Payment shall be made within 30 days following the date of the

invoice.

(d) An application for a major amendment of a license issued under Subchapter

H of this chapter must be accompanied by an application fee of $50,000.

(e) An application for renewal of a license issued under Subchapter H of this

chapter must be accompanied by an application fee of $300,000.

(f) The compact waste disposal facility license holder shall remit to the
commission 5% of the gross receipts from compact waste received at the compact waste
disposal facility and any federal facility waste received at the federal facility waste

disposal facility. Payment shall be made within 30 days of the end of each quarter. The
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end of each quarter is the last day of the months of November, February, May, and

August.

(9) The compact waste disposal facility license holder shall remit directly to the
host county 5% of the gross receipts from compact waste received at the compact waste
disposal facility and any federal facility waste received at the federal facility waste
disposal facility as required in Texas Health and Safety Code, §401.244. Payment shall
be made within 30 days of the end of each quarter. The end of each quarter is the last

day of the months of November, February, May, and August.

8336.105. Schedule of Fees for Other Licenses.

(a) Each application for a license under Subchapter F of this chapter (relating to
Licensing of Alternative Methods of Disposal of Radioactive Material), Subchapter G of
this chapter (relating to Decommissioning Standards), Subchapter K of this chapter
(relating to Commercial Disposal of Naturally Occurring Radioactive Material Waste
from Public Water Systems), Subchapter L of this chapter (relating to Licensing of
Source Material Recovery and By-product Material Disposal Facilities), or Subchapter M
of this chapter (relating to Licensing of Radioactive Substances Processing and Storage

Facilities) must be accompanied by an application fee as follows:
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(1) facilities regulated under Subchapter F of this chapter: $50,000;

(2) facilities regulated under Subchapter G of this chapter: $10,000;

(3) facilities regulated under Subchapter K of this chapter: $50,000;

(4) facilities regulated under Subchapter L of this chapter: $463,096 for
conventional mining; $322,633 for in situ mining; $325,910 for heap leach; and

$374,729 for disposal only; or

(A) if the application fee is not sufficient to cover costs incurred by

the commission, then the applicant shall submit a supplemental fee to recover the actual

costs incurred by the commission for review of the application and any hearings

associated with an application for commercial by-product material disposal under

Subchapter L of this chapter in accordance with Texas Health and Safety Code,

8401.301(9).

(B) the executive director shall invoice for the amount of the costs

incurred quarterly. Payment shall be made within 30 days following the date of the

invoice;
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(5) facilities regulated under Subchapter M of this chapter: $3,830 for
Waste Processing - Class | Exempt; $39,959 for Waste Processing - Class I; $94,661 for

Waste Processing - Class 11; and $273,800 for Waste Processing - Class I11.

(b) An annual license fee shall be paid for each license issued under Subchapter F,
Subchapter G, Subchapter K, Subchapter L, and Subchapter M of this chapter. The

amount of each annual fee is as follows:

(1) facilities regulated under Subchapter F of this chapter: $25,000;

(2) facilities regulated under Subchapter G of this chapter: $8,400;

(3) facilities regulated under Subchapter K of this chapter: $25,000;

(4) facilities regulated under Subchapter L of this chapter that are

operational: $60,929.50; or

(A) if the annual fee is not sufficient to cover costs incurred by the

commission, a holder of a license for commercial by-product material disposal issued

under Subchapter L of this chapter shall submit a supplemental license fee sufficient to

recover the actual costs incurred by the commission. This fee shall recover for the state
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the actual expenses arising from the reqgulatory activities associated with the license in

accordance with Texas Health and Safety Code, §401.412(d);

(B) the executive director shall invoice for the amount of the costs

incurred quarterly. Payment shall be made within 30 days following the date of the

invoice;

(5) facilities regulated under Subchapter L of this chapter that are in

closure: $60,929.50;

(6) facilities regulated under Subchapter L of this chapter that are in post-
closure: $52,011.50 for conventional mining; $26,006 for in situ mining; and

$52,011.50 for disposal only;

(7) facilities regulated under Subchapter L of this chapter, if additional
noncontiguous source material recovery facility sites are authorized under the same
license, the annual fee shall be increased by 25% for each additional site and 50% for

sites in closure;

(8) facilities regulated under Subchapter L of this chapter, if an
authorization for disposal of by-product material is added to a license, the annual fee

shall be increased by 25%;
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(9) facilities regulated under Subchapter L of this chapter, the following
one-time fees apply if added after an environmental assessment has been completed on

a facility:

(A) $28,658 for in situ wellfield on noncontiguous property;

(B) $71,651 for in situ satellite;

(C) $11,235 for wellfield on contiguous property;

(D) $50,756 for non-vacuum dryer; or

(E) $71, 651 for disposal (including processing, if applicable) of by-

product material; or

(10) facilities regulated under Subchapter M of this chapter: $3,830 for
Waste Processing - Class | Exempt; $39,959 for Waste Processing - Class I; $94,661 for

Waste Processing - Class 11; and $273,800 for Waste Processing - Class I11.
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(c) An application for a major amendment of a license issued under Subchapter F,

Subchapter G, Subchapter K, Subchapter L, or Subchapter M of this chapter must be

accompanied by an application fee of $10,000.

(d) An application for renewal of a license issued under Subchapter F, Subchapter
G, Subchapter K, Subchapter L, or Subchapter M of this chapter must be accompanied

by an application fee of $35,000.

(e) Upon permanent cessation of all disposal activities and approval of the final
decommissioning plan, holders of licenses issued under Subchapter F, Subchapter K,
Subchapter L, or Subchapter M of this chapter shall use the applicable fee schedule for

subsections (b) and (c) of this section.

(f) For any application for a license issued under this chapter, the commission
may assess and collect additional fees from the applicant to recover costs. Recoverable
costs include costs incurred by the commission for administrative review, technical
review, and hearings associated with the application. The executive director shall send
an invoice for the amount of the costs incurred during the period September 1 through
August 31 of each year. Payment shall be made within 30 days following the date of the

invoice.
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(g) If a licensee remitted a biennial licensing fee to the Texas Department of State
Health Services during the one year period prior to June 17, 2007, the licensee is not

subject to an annual fee under subsection (b) of this section until the expiration of the

second year for which the biennial fee was paid.

(h) The commission may charge an additional 5% of annual fee assessed under

subsection (b) of this section and §336.103 of this title (relating to Schedule of Fees for

Subchapter H Licenses). The fee is non-refundable and will be deposited to the

perpetual care account.

(1) The fees collected by the agency in accordance with this subsection

shall be deposited to the credit of the Radiation and Perpetual Care Account, until the

fees collectively total $500,000.

(2) If the balance of fees collected in accordance with this subsection is

subsequently reduced to $350,000 or less, the agency shall reinstitute assessment of the

fee until the balance reaches $500,000.

(1) The holder of a license authorizing disposal of a radioactive substance from
other persons shall remit to the commission 5% of the holder's gross receipts received

from disposal operations under a license. Payment shall be made within 30 days of the
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end of each quarter. The end of each quarter is the last day of the months of November,

February, May, and August. This subsection does not apply to the disposal of compact

waste or federal facility waste.

(j) The holder of a license authorizing disposal of a radioactive substance from
other persons shall remit directly to the host county 5% of the gross receipts disposal
operations under a license as required in Texas Health and Safety Code, 8401.271(2).
Payment shall be made within 30 days of the end of each quarter. The end of each
guarter is the last day of the months of November, February, May, and August. This

subsection does not apply to the disposal of compact waste or federal facility waste.
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SUBCHAPTER C: GENERAL LICENSING REQUIREMENTS

§336.210

Statutory Authority

The amendment is adopted under the Texas Radiation Control Act, Texas Health and
Safety Code (THSC), Chapter 401; THSC, 8401.011, which provides the commission
authority to regulate and license the disposal of radioactive substances, the commercial
processing and storage of radioactive substances, and the recovery and processing of
source material; 8401.051, which authorizes the commission to adopt rules and
guidelines relating to control of sources of radiation; 8401.103, which authorizes the
commission to adopt rules and guidelines that provide for licensing and registration for
the control of sources of radiation; §401.104, which requires the commission to provide
rules for licensing for the disposal of radioactive substances; 8401.201, which provides
authority to the commission to regulate the disposal of low-level radioactive waste;
8401.301, which authorizes the commission to set fees by rule; and §401.412, which
provides authority to the commission to regulate licenses for the disposal of radioactive
substances. The adopted amendment is also authorized by Texas Water Code, 85.103,
which provides the commission with the authority to adopt rules necessary to carry out

its powers and duties under the water code and other laws of the state.

The adopted amendment implements THSC, Chapter 401, including §8401.011,
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8401.051, §401.057, 8401.059, 8401.103, 8401.104, 8401.151, 8401.201, 8401.301, and

8401.412.

8336.210. Emergency Plan for Responding to a Release.

(a) A new or renewal application for each specific license to possess radioactive
materials in unsealed form, on foils or plated sources, or sealed in glass in excess of the

guantities in subsection (e) of this section shall contain either:

(1) an evaluation showing that the maximum dose to a person off-site due
to a release of radioactive material would not exceed 1 rem effective dose equivalent or 5

rems to the thyroid; or

(2) an emergency plan for responding to a release of radioactive material.

(b) One or more of the following factors may be used to support an evaluation

submitted in accordance with subsection (a)(1) of this section:

(1) the radioactive material is physically separated so that only a portion

could be involved in an accident;
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(2) all or part of the radioactive material is not subject to release during an

accident because of the way it is stored or packaged,;

(3) the release fraction in the respirable size range would be lower than the
release fraction in subsection (e) of this section due to the chemical or physical form of

the material;

(4) the solubility of the radioactive material would reduce the dose

received;

(5) facility design or engineered safety features in the facility would cause

the release fraction to be lower than that in subsection (e) of this section;

(6) operating restrictions or procedures would prevent a release fraction as

large as that in subsection (e) of this section; or

(7) other factors appropriate for the specific facility.

(c) An emergency plan for responding to a release of radioactive material
submitted in accordance with subsection (a)(1) of this section shall include the following

information.
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(1) Facility description. A brief description of the licensee's facility and area

near the site.

(2) Types of accidents. An identification of each type of radioactive

materials accident for which protective actions may be needed.

(3) Classification of accidents. A classification system for classifying

accidents as alerts or site area emergencies.

(4) Detection of accidents. Identification of the means of detecting each

type of accident in a timely manner.

(5) Mitigation of consequences. A brief description of the means and
equipment for mitigating the consequences of each type of accident, including those
provided to protect workers onsite, and a description of the program for maintaining the

equipment.

(6) Assessment of releases. A brief description of the methods and

equipment to assess releases of radioactive materials.

(7) Responsibilities. A brief description of the responsibilities of licensee

personnel should an accident occur, including identification of personnel responsible for
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promptly notifying off-site response organizations and the agency; also, responsibilities

for developing, maintaining, and updating the plan.

(8) Notification and coordination. A commitment to and a brief
description of the means to promptly notify off-site response organizations and request
off-site assistance, including medical assistance for the treatment of contaminated
injured onsite workers when appropriate. A control point shall be established. The
notification and coordination shall be planned so that unavailability of some personnel,
parts of the facility, and some equipment will not prevent the notification and
coordination. The licensee shall also commit to notify the agency immediately after
notification of the appropriate off-site response organizations and not later than one
hour after the licensee declares an emergency. These reporting requirements do not
supersede or release licensees from complying with the requirements in accordance with
the Emergency Planning and Community Right-to-Know-Act of 1986, Title 111,

Publication L. 99-499 or other state or federal reporting requirements.

(9) Information to be communicated. A brief description of the types of
information on facility status, radioactive releases, and recommended protective actions,

if necessary, to be given to off-site response organizations and to the agency.
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(10) Training. A brief description of the frequency, performance objectives,
and plans for the training that the licensee will provide workers on how to respond to an
emergency, including any special instructions and orientation tours the licensee would
offer to fire, police, medical, and other emergency personnel. The training shall
familiarize personnel with site-specific emergency procedures. Also, the training shall
thoroughly prepare site personnel for their responsibilities in the event of accident
scenarios postulated as most probable for the specific site, including the use of team

training for such scenarios.

(11) Safe shutdown. A brief description of the means of restoring the

facility to a safe condition after an accident.

(12) Exercises. Provisions for conducting quarterly communications
checks with off-site response organizations at intervals not to exceed three months and
biennial onsite exercises to test response to simulated emergencies. Communications
checks with off-site response organizations shall include the check and update of all
necessary telephone numbers. The licensee shall invite off-site response organizations to
participate in the biennial exercises. Participation of off-site response organizations in
biennial exercises, although recommended, is not required. Exercises shall use accident
scenarios postulated as most probable for the specific site and the scenarios shall not be

known to most exercise participants. The licensee shall critique each exercise using
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individuals not having direct implementation responsibility for the plan. Critiques of
exercises shall evaluate the appropriateness of the plan, emergency procedures,

facilities, equipment, training of personnel, and overall effectiveness of the response.

Deficiencies found by the critiques shall be corrected.

(13) Hazardous chemicals. A certification that the applicant has met its
responsibilities in accordance with the Emergency Planning and Community Right-to-
Know Act of 1986, Title I11, Publication L. 99-499, if applicable to the applicant's

activities at the proposed place of use of the radioactive material.

(d) The licensee shall allow the off-site response organizations expected to
respond in case of an accident 60 days to comment on the licensee's emergency plan
before submitting it to the agency. The licensee shall provide any comments received

within the 60 days to the agency with the emergency plan.

(e) The following indicates release fractions for radioactive material.

Figure: 30 TAC §336.210(e)

[Figure: 30 TAC §336.210(€)]

Radioactive | Release |Quantity| Radioactive | Release | Quantity | Radioactive | Release |Quantity
Material* |Fraction|(curies) | Material* |Fraction| (curies) Material* |Fraction| (curies)
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Ac-228 (89)  0.001 4,000 In-114m (49) [0.01 1,000 \V-48 (23) 0.01 7,000
Am-241(95)  |0.001 2 Ir-192 (77) 0.001 40,000  [Xe-133 (54) 1.0 900,000
Am-242 (95)  |0.001 2 Fe-55 (26) 0.01 40,000  |v-91 (39) 0.01 2,000
Am-243 (95)  |0.001 2 Fe-59 (26) 0.01 7,000 Zn-65 (30) 0.01 5,000
Sb-124 (51)  [0.01 4000  |Kr-85 (36) 1.0 6,000,000 |Zr-93 (40) 0.01 400
Sb-126 (51)  [0.01 6,000  [Pb-210(82) [0.01 8 Zr-95 (40) 0.01 5,000
Ba-133(56)  [0.01 10,000 |[Mn-56(25) [0.01 60,000  |Any other
beta-gamma
emitter [3-
Ba-140 (56)  [0.01 30,000 |[Hg-203(80) [0.01 10,000 emitter] 0.01 10.000
Bi-207 (83 0.01 5,000  |[Mo0-99 (42 0.01 30,000
: (83) ' 0-99 (42) ' [Mixed fission
duct:
Bi-210 (83)  [0.01 600 Np-237(93) |o.001 |2 procucts 0.01 1,000
Cd-109 (48)  [0.01 1,000 Ni-63 (28) 0.01 20,000
{Mixed
Cd-113 (48)  [0.01 80 Nb-94 (41) 0.01 300 corrosion
products
Ca-45 (20) 0.01 20,000 [P-32 (15) 0.5 100 0.01 10,000
Cf-252 (98)  [0.001 9(20mg) [P-33 (15) 0.5 1,000
Contaminated
C-14 (6)** 0.01 50,000 [Po-210 (84) [0.01 10 equipment,
beta-gamma [3-]
Ce-141(58)  [0.01 10,000 |K-42 (19) 0.01 0,000 0.001 10,000
Ce-144 (58)  [0.01 300 Pm-145 (61)  |0.01 4,000
Cs-134 (55)  [0.01 2,000 [Pm-147 (61) [0.01 4,000
Irradiated
Cs-137(55)  |o.01 2000 |Ra-226(88) [0.001 100 material,
[ _ any form
ther th
CI-36 (17) 0.5 100 Ru-106 (44) |0.01 200 i o
combustible
Cr-51 (24) 0.01 300,000 [Sm-151(62) [0.01 4,000
Co-60 (27) 0.001 5,000  [Sc-46 (21) 0.01 3,000 0.01 1,000
Cu-64 (29) 0.01 200,000 [Se-75 (34) 0.01 10,000 Irradiated
material,
Cm-242 (96) 0.001 60 Ag110m (47) 0.01 1,000 solid non- 0.001 10,000
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Ccm-243(96) |0.001 |3 Na-22 (11) 0.01 9,000 combustible
Cm-244 (96) 0.001 4 Na-24 (11) 0.01 10,000
Cm-245 (96) 0.001 2 Sr-89 (38) 0.01 3,000 .

[Mixed
Eu-152 (63) [0.01 500 Sr-90 (38)  |o.01 90 radioactive

waste, beta-

gammal -
Eu-154 (63)  [0.01 400 Sr-35 (16) 0.5 900 P 0.01 1,000
Eu-155 (63)  [0.01 3,000  [Tc-99 (43) 0.01 10,000 _

Packaged mixed
Ge-68 (32)  |o.01 2,000  [Tc-99m (43) [o.01 400,000 [V3Ste,

beta-gamma [B-

*k*k
Gd-153 (64)  [0.01 5,000 [Te-127m(52) [0.01 5,000 0.001 10,000
AU-198 (79)  [0.01 30,000 [Te-129m(52) [0.01 5,000 Any other alpha

emitter [a-
Hf-172 (72)  |0.01 400 Tb-160 (65)  0.01 4,000 emitter] 0.001 2
Hf-181(72)  |0.01 7,000 |[Tm-170(69) [0.01 4,000 Contaminated

equipment,
Ho-166 (67) |0.01 100 Sn-113 (50) 0.01 10,000 alpha [a] 0.0001 |20
H-3 (1) 0.5 20,000 [sn-123(50)  [0.01 3,000 Packaged

vaste, alpha***
||-125 (53) 0.5 10 Sn-126 (50)  |0.01 1,000 0.0001 |20
1-131 (53) 0.5 10 Ti-144 (22)  j0.01 100

* For combinations of radioactive materials [radionuclides], consideration of the need for an emergency plan is required if the

sum of the ratios of the quantity of each radioactive material [radionuclide] authorized to the quantity listed for that material
[radionuclide] in this paragraph exceeds one.

**Non-carbon dioxide [Non CO] forms only.

***\Waste packaged in Type B containers does not require an emergency plan.
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SUBCHAPTER D: STANDARDS FOR PROTECTION AGAINST RADIATION

§8336.305, 336.309, 336.331, 336.351, 336.357, 336.359

Statutory Authority

The amendments and new sections are adopted under the Texas Radiation Control Act,
Texas Health and Safety Code (THSC), Chapter 401; THSC, 8401.011,which provides the
commission authority to regulate and license the disposal of radioactive substances, the
commercial processing and storage of radioactive substances, and the recovery and
processing of source material; 8401.051, which authorizes the commission to adopt rules
and guidelines relating to control of sources of radiation; 8401.103, which authorizes the
commission to adopt rules and guidelines that provide for licensing and registration for
the control of sources of radiation; §401.104, which requires the commission to provide
rules for licensing for the disposal of radioactive substances; 8401.201, which provides
authority to the commission to regulate the disposal of low-level radioactive waste;
8401.301, which authorizes the commission to set fees by rule; and §401.412, which
provides authority to the commission to regulate licenses for the disposal of radioactive
substances. The adopted amendments and new sections are also authorized by Texas
Water Code, §5.103, which provides the commission with the authority to adopt rules
necessary to carry out its powers and duties under the water code and other laws of the

state.
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The adopted amendments and new sections implement THSC, Chapter 401, including

§8401.011, 401.051, 401.057, 401.059, 401.103, 401.104, 401.151, 401.201, 401.301, and

401.412.

8336.305. Occupational Dose Limits for Adults.

(a) The licensee shall control the occupational dose to individual adults, except

for planned special exposures under §336.310 of this title (relating to Planned Special

Exposures), to the following dose limits:

(1) an annual limit, which is the more limiting of:

(A) the total effective dose equivalent being equal to 5 rems (0.05

sievert); or

(B) 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 rems (0.5 sievert).

(2) the annual limits to the lens of the eye, to the skin of the whole body,

and to the skin of the extremities, which are:
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(A) a lens dose equivalent of 15 rems (0.15 sievert), and

(B) a shallow-dose equivalent of 50 rems (0.5 sievert) to the skin of

the whole body or to the skin of any extremity.

(b) Doses received in excess of the annual limits, including doses received during
accidents, emergencies, and planned special exposures, shall 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 §336.310(5)(A) and (B) of this title

[(relating to Planned Special Exposures)].

(c) When the external exposure is determined by measurement with an external

personal monitoring device, the deep-dose equivalent must be used in place of the

effective dose equivalent, unless the effective dose equivalent is determined by a

dosimetry method approved by the executive director. The assigned deep-dose

equivalent must be for the part of the body receiving the highest exposure. The assigned
[and] shallow-dose equivalent must be the dose averaged over the contiguous ten square
centimeters of skin [for the part of the body] receiving the highest exposure. 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
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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.

(d) Derived air concentration (DAC) and annual limit on intake (ALI) values are
specified in Table I of 8336.359, Appendix B, of this title (relating to Appendix B. Annual
Limits on Intake (ALI) and Derived Air Concentrations (DAC) of Radionuclides for
Occupational Exposure; Effluent Concentrations; Concentrations for Release to Sanitary
Sewerage) and may be used to determine the individual's dose and to demonstrate
compliance with the occupational dose limits. See 8336.346 of this title (relating to

Records of Individual Monitoring Results).

(e) In addition to the annual dose limits, the licensee shall limit the soluble
uranium intake by an individual to 10 milligrams in a week in consideration of chemical
toxicity. See note 3 of §336.359, Appendix B, of this title [(relating to Annual Limits on
Intake (ALI) and Derived Air Concentrations (DAC) of Radionuclides for Occupational

Exposure; Effluent Concentrations; Concentrations for Release to Sanitary Sewerage)].

(f) The licensee shall 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
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other person. See 8336.309(e) of this title (relating to Determination of Prior

Occupational Dose).

8336.309. Determination of Prior Occupational Dose.

(a) For each individual who is likely to receive in a year an occupational dose

requiring monitoring under §336.316 of this title (relating to Conditions Requiring

Individual Monitoring of External and Internal Occupational Dose), the licensee shall [:]

[(1)] determine the occupational radiation dose received during the

current year [; and]

[(2) attempt to obtain the records of lifetime cumulative occupational

radiation dose].

(b) Before permitting an individual to participate in a planned special exposure,

the licensee shall determine:

(1) the internal and external doses from all previous planned special

exposures; and
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(2) all doses in excess of the limits, including doses received during

accidents and emergencies, received during the lifetime of the individual.

(c) In complying with the requirements of subsection (a) or (b) of this section, a

licensee may:

(1) 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 most recent employer for work involving radiation exposure, that discloses
the nature and the amount of any occupational dose that the individual received during

the current year; and

(2) accept, as the record of lifetime cumulative radiation dose, an up-to-
date form "Cumulative Occupational Exposure History" (see §336.367, Appendix J of
this title (relating to Appendix J. Cumulative Occupational Exposure History)) 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

(3) obtain reports of the individual's dose equivalent from the most recent

employer for work involving radiation exposure, or the individual's current employer, if
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the individual is not employed by the licensee, by telephone, telegram, electronic media,

or letter. The licensee shall request a written verification of the dose data if the

authenticity of the transmitted report cannot be established.

(d) The licensee shall record individual exposure histories.

(1) The licensee shall record the exposure history of each individual, as
required by subsection (a) or (b) of this section, on form "Cumulative Occupational
Exposure History" (see 8336.367, Appendix J of this title) or other clear and legible
record which includes all of the information required on that form. The form or record
shall show each period in which the individual received occupational exposure to
radiation or radioactive material and shall be signed by the individual who received the
exposure. For each period for which the licensee obtains reports, the licensee shall use
the dose shown in the report in preparing form "Cumulative Occupational Exposure
History" (see 8336.367, Appendix J of this title) or equivalent. For any period for which
the licensee does not obtain a report, the licensee shall place a notation on form
"Cumulative Occupational Exposure History" (see 8336.367, Appendix J of this title) or

equivalent indicating the periods of time for which data are not available.

(2) Licensees are not required to separate historical dose, obtained and

recorded before January 1, 1994, into external dose equivalent(s) and internal
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committed dose equivalent(s). Further, occupational exposure histories obtained and
recorded on form "Cumulative Occupational Exposure History" (see 8336.367, Appendix
J of this title) or equivalent before January 1, 1994, would not have included effective

dose equivalent but may be used in the absence of specific information on the intake of

radionuclides by the individual.

(e) If the licensee is unable to obtain a complete record of an individual's current

and previously accumulated occupational dose, the licensee shall assume:

(1) in establishing administrative controls under §336.305(f) of this title
(relating to Occupational Dose Limits for Adults) for the current year, that the allowable
dose limit for the individual is reduced by 1.25 rems (12.5 millisieverts) for each quarter
for which records are unavailable and that the individual was engaged in activities that

could have resulted in occupational radiation exposure; and

(2) that the individual is not available for planned special exposures.

() The licensee shall retain the records on form "Cumulative Occupational

Exposure History" (see §336.367, Appendix J of this title) or equivalent until the

executive director terminates each pertinent license requiring this record. The licensee

shall retain records used in preparing form "Cumulative Occupational Exposure
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History" (see §336.367, Appendix J of this title) for three years after the record is made.

This includes records required under the standards for protection against radiation in

effect prior to January 1, 1994,

8336.331. Transfer of Radioactive Material.

(a) The licensee shall not transfer source material, byproduct material, or other

licensed radioactive material except as authorized under the rules in this subchapter.

(b) Except as otherwise provided in the license and subject to the provisions of
subsections (c) and (d) of this section, a licensee shall transfer source material,

byproduct material, or other licensed radioactive material:

(1) to the agency (A licensee shall transfer material to the agency only after

receiving prior approval from the agency. If the material to be transferred is special

nuclear material, the quantity must not be sufficient to form a critical mass.);

(2) to the United States Department of Energy;

(3) to any person exempt from licensing requirements by the Texas

Department of State Health Services (DSHS) [(TDH)] under the Texas Health and
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Safety Code, 8401.106(a), the rules in this chapter, or exempt from the licensing

requirements of the United States Nuclear Regulatory Commission (NRC) or an

Agreement State, to the extent permitted by those exemptions;

(4) to any person authorized to receive this material under terms of a
specific or a general license or its equivalent issued by the commission, DSHS [TDH],
NRC, or any Agreement State, or to any person authorized to receive this material by the

federal government; or

(5) as otherwise authorized by the commission in writing by DSHS [TDH],

any Agreement State, or the federal government.

(c) Before transferring source material, byproduct material, or other radioactive
material to a specific licensee of the commission, DSHS [TDH], NRC, or an Agreement
State or to a general licensee who is required to register with DSHS [TDH], NRC, or an
Agreement State prior to receipt of the source material, byproduct material, or other
radioactive material, the licensee transferring the material shall verify that the
transferee's license authorizes the receipt of the type, form, and quantity of radioactive

material to be transferred.
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(d) The following methods for the verification required by subsection (c) of this

section are acceptable.

(1) The transferor shall possess and have read a current copy of the

transferee's specific license or certificate of registration.

(2) The transferor may possess a written certification by the transferee that
the transferee is authorized by the license or certificate of registration to receive the
type, form, and quantity of radioactive material to be transferred, specifying the license

or certificate of registration number, issuing agency, and expiration date.

(3) For emergency shipments, the transferor may accept oral certification
by the transferee that the transferee is authorized by license or certificate of registration
to receive the type, form, and quantity of radioactive material to be transferred,
specifying the license or certificate of registration number, issuing agency, and
expiration date, provided that the oral certification is confirmed in writing within ten

days.

(4) The transferor may obtain other sources of information compiled by a

reporting service from official records of the commission, DSHS [TDH], NRC, or an
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Agreement State as to the identity of licensees and registrants and the scope and

expiration dates of licenses and registrations.

(5) When none of the methods of verification described in paragraphs (1) -
(4) of this subsection are readily available or when a transferor desires to verify that
information received by one of these methods is correct or up-to-date, the transferor
may obtain and record confirmation from the commission, DSHS [TDH], NRC, or an
Agreement State that the transferee is licensed to receive the source material, byproduct

material, or other radioactive material.

(e) Transportation of radioactive material shall also be subject to applicable rules
of the United States Department of Transportation, United States Postal Service, NRC,

or DSHS [TDH].

(f) The licensee shall keep records showing the transfer of any source material,

byproduct material, or other radioactive material.

(9) Transfer of low-level radioactive waste by a waste generator, waste collector,
or waste processor who ships this waste either directly, or indirectly through a collector
or processor, to a licensed land disposal facility shall also be subject to applicable rules

of DSHS [TDH]. A commission licensee who transfers low-level radioactive waste for
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disposal at a licensed land disposal facility shall also be subject to applicable rules of

DSHS [TDH] with respect to transfers.

(h) A licensed land disposal facility operator shall use and comply with the
requirements of 8336.363 of this title (relating to Appendix F. Requirements for Receipt
of Low-Level Radioactive Waste for Disposal at Licensed Land Disposal Facilities and

Uniform Manifests).

(i) Any licensee shipping byproduct material, as defined in §336.2(16)(C) - (E) of

this title (relating to Definitions) concerning the definition of byproduct material,

intended for ultimate disposal must document the information required on the shipping

manifest and transfer this recorded manifest information to the intended consignee.

8336.351. Reports of Transactions Involving Nationally Tracked Sources.

(a) Each licensee who manufactures, transfers, receives, disassembles, or

disposes of a nationally tracked source shall complete and submit to the United States

Nuclear Requlatory Commission (NRC) a National Source Tracking Transaction Report

as specified in paragraphs (1) - (6){5) of this subsection for each type of transaction.
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(1) Each licensee who manufactures a nationally tracked source shall

complete and submit to NRC a National Source Tracking Transaction Report. The report

must include the following information:

(A) the name, address, and license number of the reporting

licensee;

(B) the name of the individual preparing the report;

(C) the manufacturer, model, and serial number of the source;

(D) the radioactive material in the source;

(E) the initial source strength in becquerels (curies) at the time of

manufacture; and

(F) the manufacture date of the source.

(2) Each licensee that transfers a nationally tracked source to another

person shall complete and submit to NRC a National Source Tracking Transaction

Report. Beomestictransactionsinwhich-the nationally tracked source remainsin-the
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System: The report shall include the following information:

(A) the name, address, and license number of the reporting

licensee;

(B) the name of the individual preparing the report;

(C) the name and license number of the recipient facility and the

shipping address;

(D) the manufacturer, model, and serial number of the source or, if

not available, other information to uniquely identify the source;

(E) the radioactive material in the source;

(F) the initial or current source strength in becquerels (curies);

(G) the date for which the source strength is reported;

(H) the shipping date;
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(1) the estimated arrival date; and

(J) for nationally tracked sources transferred as waste under a

Uniform Low-Level Radioactive Waste Manifest, the waste manifest number and the

container identification of the container with the nationally tracked source.

(3) Each licensee that receives a nationally tracked source shall complete

and submit to NRC a National Source Tracking Transaction Report. The report shall

include the following information:

(A) the name, address, and license number of the reporting

licensee;

(B) the name of the individual preparing the report;

(C) the name, address, and license number of the person that

provided the source;

(D) the manufacturer, model, and serial number of the source or, if

not available, other information to uniquely identify the source;
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(E) the radioactive material in the source;

(F) the initial or current source strength in becquerels (curies);

(G) the date for which the source strength is reported;

(H) the date of receipt; and

(1) for material received under a Uniform Low-Level Radioactive

Waste Manifest, the waste manifest number and the container identification with the

nationally tracked source.

(4) Each licensee that disassembles a nationally tracked source shall

complete and submit to NRC a National Source Tracking Transaction Report. The report

shall include the following information:

(A) the name, address, and license number of the reporting

licensee;

(B) the name of the individual preparing the report;
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(C) the manufacturer, model, and serial number of the source or, if

not available, other information to uniquely identify the source;

(D) the radioactive material in the source;

(E) the initial or current source strength in becquerels (curies);

(F) the date for which the source strength is reported; and

(G) the disassemble date of the source.

(5) Each licensee who disposes of a nationally tracked source shall

complete and submit to NRC a National Source Tracking Transaction Report. The report

shall include the following information:

(A) the name, address, and license number of the reporting

licensee;

(B) the name of the individual preparing the report;
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(C) the waste manifest number;

(D) the container identification with the nationally tracked source;

(E) the date of disposal; and

(F) the method of disposal.

(6) The reports discussed in paragraphs (1) - (6)£5) of this subsection 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 shall be

submitted to the National Source Tracking System by using the following:

(A) the on-line National Source Tracking System;

(B) electronically using a computer-readable format;

(C) by facsimile;

(D) by mail to the address on the National Source Tracking

Transaction Report Form (NRC Form 748); or
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(E) by telephone with follow-up by facsimile or mail.

(7) Each licensee shall correct any error in previously filed reports or file a

new report for any missed transaction within five 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 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 shall be conducted during the month of January in each year. The

reconciliation process shall include resolving any discrepancies between the National

Source Tracking System and the actual inventory by filing the reports identified by

paragraphs (1) - (6){5) of this subsection. By January 31 of each year, each licensee shall

submit to the National Source Tracking System confirmation that the data in the

National Source Tracking System is correct.

(8) Each licensee that possesses Category 1 or Category 2 nationally

tracked sources listed in subsection (b) of this section shall report its initial inventory of

Category 1 or Category 2 nationally tracked sources to the National Source Tracking

System by January 31, 2009. The information may be submitted to NRC by using any of
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the methods identified by paragraph (6)(A) - (E) of this subsection. The initial inventory

report shall include the following information:

(A) the name, address, and license number of the reporting

licensee;

(B) the name of the individual preparing the report;

(C) the manufacturer, model, and serial number of each nationally

tracked source or, if not available, other information to uniquely identify the source;

(D) the radioactive material in the sealed source;

(E) the initial or current source strength in becquerels (curies); and

(F) the date for which the source strength is reported.

(b) Nationally tracked source thresholds. The Terabecquerel (TBqg) values are the

regulatory standards. The curie values specified are obtained by converting from the

TBg value. The curie values are provided for practical usefulness only and are rounded

after conversion. The following table contains nationally tracked source thresholds.
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Figure: 30 TAC §336.351(b)

Nationally Tracked Sources Threshold
Radioactive Material Category 1 (TBQq) Category 1 (Ci) Category 2 (TBq) Category 2 (Ci)
Actinium-227 20 540 0.2 5.4
Americium-241 60 1,600 0.6 16.0
Americium-241/Be 60 1,600 0.6 16.0
Californium-252 20 540 0.2 5.4
Cobalt-60 30 810 0.3 8.1
Curium-244 50 1,400 0.5 14.0
Cesium-137 100 2,700 1.0 27.0
Gadolinium-153 1,000 27,000 10.0 270.0
Iridium-192 80 2,200 0.8 22.0
Plutonium-238 60 1,600 0.6 16.0
Plutonium-239/Be 60 1,600 0.6 16.0
Polonium-210 60 1,600 0.6 16.0
Promethium-147 40,000 1,100,000 400.0 11,000.0
Radium-226 40 1,100 0.4 11.0
Selenium-75 200 5,400 2.0 54.0
Strontium-90 1,000 27,000 10.0 270.0
Thorium-228 20 540 0.2 5.4
Thorium-229 20 540 0.2 5.4
Thulium-170 20,000 540,000 200.0 5,400.0
Ytterbium-169 300 8,100 3.0 81.0
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TBag - Terabecquerel

Ci - Curie

8336.357. Increased Controls for Licensees that Possess Sources

Containing Radioactive Material Quantities of Concern.

Licensees possessing sources containing radioactive material, at any given time,

in quantities greater than or equal to the quantities of concern listed in paragraph (11) of

this section shall:

(1) control access at all times to radioactive material in quantities of

concern and devices containing such radioactive material (devices) i#r-guantities in

accordance with paragraph (11) of this section; and

(2) limit access to such radioactive material and devices to only approved

individuals who require access to perform their duties.
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(A) The licensee shall allow only trustworthy and reliable

individuals, approved in writing by the licensee, to have unescorted access to radioactive

material quantities of concern and devices.

(B) The licensee shall approve for unescorted access only those

individuals with job duties that require access to such radioactive material and devices.

Personnel who require access to such radioactive material and devices to perform a job

duty, but who are not approved by the licensee for unescorted access, must be escorted

by an approved individual.

(C) For individuals employed by the licensee for three years or less,

and for non-licensee personnel, such as physicians, physicists, house-keeping personnel,

and security personnel under contract, trustworthiness and reliability shall be

determined, at a minimum, by verifying employment history, education, and personal

references. The licensee shall also, to the extent possible, obtain independent

information to corroborate that provided by the employee (i.e., seeking references not

supplied by the individual). For individuals employed by the licensee for longer than

three years, trustworthiness and reliability shall be determined, at a minimum, by a

review of the employees' employment history with the licensee.
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(D) Service providers shall be escorted unless determined to be

trustworthy and reliable by an NRC required background investigation as an employee

of a manufacturing and distribution licensee. Written verification attesting to or

certifying the person's trustworthiness and reliability shall be obtained from the

manufacturing and distribution licensee providing the service.

(E) The licensee shall document the basis for concluding that there

is reasonable assurance that an individual granted unescorted access is trustworthy and

reliable, and does not constitute an unreasonable risk for unauthorized use of

radioactive material guantities of concern. The licensee shall maintain a list of persons

approved for unescorted access to such radioactive material and devices by the licensee.

(3) Each licensee shall have a documented program to monitor and

immediately detect, assess, and respond to unauthorized access to radioactive material

quantities of concern and devices in use or in storage. Enhanced monitoring shall be

provided during periods of source delivery or shipment, where the delivery or shipment

exceeds 100 times the values listed in paragraph (11) of this section.

(A) The licensee shall respond immediately to any actual or

attempted theft, sabotage, or diversion of such radioactive material or of the devices.




Texas Commission on Environmental Quality Page 131
Chapter 336 - Radioactive Substance Rules
Rule Project No. 2011-011-336-WS

The response shall include requesting assistance from a Local Law Enforcement Agency

(LLEA).

(B) The licensee shall have a pre-arranged plan with LLEA for

assistance in response to an actual or attempted theft, sabotage, or diversion of such

radioactive material or of the devices which is consistent in scope and timing with a

realistic potential vulnerability of the sources containing such radioactive material. The

pre-arranged plan shall be updated when changes to the facility design or operation

affect the potential vulnerability of the sources.

(C) The licensee shall have a dependable means to transmit

information between, and among, the various components used to detect and identify an

unauthorized intrusion, to inform the assessor, and to summon the appropriate

responder.

(D) After initiating appropriate response to any actual or attempted

theft, sabotage, or diversion of radioactive material or of the devices, the licensee shall,

as promptly as possible, notify the Office of Compliance and Enforcement 24-hour

Emergency Response at 800-832-8224 Untted-States NuelearRegulatory-Commission

NRC)Y OperationsCenterat(301)-816-5100.
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(E) The licensee shall maintain documentation describing each

instance of unauthorized access and any necessary corrective actions to prevent future

instances of unauthorized access.

(4) In order to ensure the safe handling, use, and control of licensed

material in transportation for domestic highway and rail shipments by a carrier other

than the licensee, for guantities that equal or exceed but are less than 100 times those

listed in paragraph (11) of this section, per consignment, the licensee shall:

(A) use carriers which:

(i) use package tracking systems:

(ii) implement methods to assure trustworthiness and

reliability of drivers;

(iil) maintain constant control and/or surveillance during

transit; and

(iv) have the capability for immediate communication to

summon appropriate response or assistance;




Texas Commission on Environmental Quality Page 133
Chapter 336 - Radioactive Substance Rules
Rule Project No. 2011-011-336-WS

(B) verify and document that the carrier employs the measures in

subparagraph (A) of this paragraph:;

(C) contact the recipient to coordinate the expected arrival time of

the shipment;

(D) confirm receipt of the shipment; and

(E) initiate an investigation to determine the location of the licensed

material if the shipment does not arrive on or about the expected arrival time. When,

through the course of the investigation, it is determined the shipment has become lost,

stolen, or is missing, the licensee shall immediately notify the Office of Compliance and

Enforcement 24-hour Emergency Response at 800-832-8224 NRC-OperationsCenterat

301)-816-5700. If, after 24 hours of investigating, the location of the material still

cannot be determined, the radioactive material shall be deemed missing and the licensee

shall immediately notify the Office of Compliance and Enforcement 24-hour Emergency

Response at 800-832-8224 NRC-Operations-Centerat{301)-816-5700.
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(5) For domestic highway and rail shipments, prior to shipping licensed

radioactive material that exceeds 100 times the qguantities in paragraph (11) of this

section per consignment, the licensee shall:

(A) Notify the United States Nuclear Regulatory Commission (NRC)

NRCE Director, Office of Federal and State Materials and Environmental Management

Programs, Office-of- Nuclear-Safety-and-Safeguards United States Nuclear Regulatory

Commission, Washington, DC 20555, in writing, at least 90 days prior to the anticipated

date of shipment. The NRC will issue the Order to implement the Additional Security

Measures (ASMs) for the transportation of Radioactive Material Quantities of Concern

(RAM QC). The licensee shall not ship this material until the ASMs for the

transportation of RAM QC are implemented or the licensee is notified otherwise, in

writing, by the NRC.

(B) Once the licensee has implemented the ASMs for the

transportation of RAM QC, the notification requirements in subparagraph (A) of this

paragraph shall not apply to future shipments of licensed radioactive material that

exceeds 100 times the quantities listed in paragraph (11) of this section. The licensee

shall implement the ASMs for the transportation of RAM QC.
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(6) If a licensee employs an Manufacturer/Distributor (M&D) licensee to

take possession at the licensee's location of the licensed radioactive material and ship it

under its M&D license, the requirements of paragraphs (4) paragraph and (5)(A) and

(B) of this section shall not apply.

(7) If the licensee is to receive radioactive material greater than or equal to

the quantities in paragraph (11) of this section, per consignment, the licensee shall

coordinate with the originator to:

(A) establish an expected time of delivery; and

(B) confirm receipt of transferred radioactive material. If the

material is not received at the expected time of delivery, notify the originator and assist

in any investigation.

(8) Each licensee who possesses mobile or portable devices containing

radioactive material in quantities greater than or equal to the values listed in paragraph

(11) of this section, shall:
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(A) For portable devices, have two independent physical controls

that form tanqgible barriers to secure the material from unauthorized removal when the

device is not under direct control and constant surveillance by the licensee.

(B) For mobile devices:

(i) that are only moved outside of the facility (e.q., on a

trailer), have two independent physical controls that form tangible barriers to secure the

material from unauthorized removal when the device is not under direct control and

constant surveillance by the licensee.

(ii) that are only moved inside a facility, have a physical

control that forms a tangible barrier to secure the material from unauthorized

movement or removal when the device is not under direct control and constant

surveillance by the licensee.

(C) For devices in or on a vehicle or trailer, licensees shall also

utilize a method to disable the vehicle or trailer when not under direct control and

constant surveillance by the licensee.
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(9) The licensee shall retain documentation required by these increased

controls for inspection by the executive director ageney for three years after they are no

longer effective.

(A) The licensee shall retain documentation regarding the

trustworthiness and reliability of individual employees for three years after the

individual's employment ends.

(B) Each time the licensee revises the list of approved persons

required by paragraph (2)(E) of this section, or the documented program required by

paragraph (3) of this section, the licensee shall retain the previous documentation for

three years after the revision.

(C) The licensee shall retain documentation on each radioactive

material carrier for three years after the licensee discontinues use of that particular

carrier.

(D) The licensee shall retain documentation on shipment

coordination, notifications, and investigations for three years after the shipment or

investigation is completed.
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(E) After the license is terminated or amended to reduce possession

limits below the quantities of concern, the licensee shall retain all documentation

required by these increased controls for three years.

(10) Detailed information generated by the licensee that describes the

physical protection of radioactive material quantities of concern, is sensitive information

and shall be protected from unauthorized disclosure.

(A) The licensee shall control access to its physical protection

information to those persons who have an established need to know the information,

and are considered to be trustworthy and reliable.

(B) The licensee shall develop, maintain, and implement policies

and procedures for controlling access to, and for proper handling and protection against

unauthorized disclosure of, its physical protection information for radioactive material

covered by these requirements. The policies and procedures shall include the following:

(i) general performance requirement that each person who

produces, receives, or acquires the licensee's sensitive information, protect the

information from unauthorized disclosure;
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(ii) protection of sensitive information during use, storage,

and transit;

(iil) preparation, identification or marking, and

transmission;

(iv) access controls;

(V) destruction of documents;

(vi) use of automatic data processing systems:; and

(vii) removal from the licensee's sensitive information

category.

(11) Radionuclide guantities of concern. The following methods shall be

used to determine which sources of radioactive material require increased controls:

(A) include any single source equal to or greater than the guantity

of concern;
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(B) include multiple collocated sources of the same radionuclide

when the combined quantity equals or exceeds the quantity of concern:;

(C) for combinations of radionuclides, include multiple collocated

sources of different radionuclides when the aggregate guantities satisfy the following

unity rule: ((amount of radionuclide A) / (quantity of concern of radionuclide A)) +

((amount of radionuclide B) / (quantity of concern of radionuclide B)) + etc...> 1; and

(D) The following table contains qguantities of radioactive materials

to be used in determining a guantity of concern.

Figure: 30 TAC §336.357(11)(D)

Radionuclides of Concern
Radionuclide Quantity of Concern! (TBg) | Quantity of Concern? (Ci)
Am-241 0.6 16
Am-241/Be 0.6 16
Cf-252 0.2 5.4
Cm-244 0.5 14
Co-60 0.3 8.1
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Radionuclides of Concern

Radionuclide Quantity of Concern! (TBqg) | Quantity of Concern? (Ci)
Cs-137 1 27
Gd-153 10 270
1r-192 0.8 22
Pm-147 400 11,000
Pu-238 0.6 16
Pu-239/Be 0.6 16
Ra-226 0.4 11
Se-75 2 54
Sr-90 (Y-90) 10 270
Tm-170 200 5,400
Yb-169 3 81

Combinations of radioactive | See footnote below*

materials listed above3

1The aggregate activity of multiple, collocated sources of the same radionuclide should
be included when the total activity equals or exceeds the quantity of concern.

2The primary values used for compliance with this Order are terabecquerel (TBqg). The
curie (Ci) values are rounded to two significant figures for informational purposes only.

3 Radioactive materials are to be considered aggregated or collocated if breaching a
common physical security barrier (e.g., a locked door at the entrance to a storage room)
would allow access to the radioactive material or devices containing the radioactive
material. When transporting or storing sources on vehicles and/or trailers, the sources
are automatically considered collocated.
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41f several radionuclides are aggregated, the sum of the ratios of the activity of each
source, i of radionuclide, n, A(i,n), to the quantity of concern for radionuclide n, Q(n),
listed for that radionuclide equals or exceeds one. ((aggregated source activity for
radionuclide A) /(quantity of concern for radionuclide A)) + ((aggregated source activity
for radionuclide B) /(quantity of concern for radionuclide B)) + etc...>1

8336.359. Appendix B. Annual Limits on Intake (ALI) and Derived Air
Concentrations (DAC) of Radionuclides for Occupational Exposure;

Effluent Concentrations; Concentrations for Release to Sanitary Sewerage.

(a) Introduction. For each radionuclide, Table I indicates the chemical form that
is 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 micrometer 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 of less than

10 days, for W from 10 to 100 days, and for Y greater than 100 days.

(1) The class (D, W, or Y) given in the column headed "Class" applies only
to the inhalation ALIs and DACs given in Table I, Columns 2 and 3. Table Il provides
concentration limits for airborne and liquid effluents released to the general
environment. Table 11 provides concentration limits for discharges to sanitary

sewerage.
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(2) The values in Tables I, I, and Il are presented in the computer "E"
notation. In this notation, a value of 6E-02 represents a value of 6 x 10-2or 0.06, 6E+2
represents 6 x 102 or 600, and 6E+0 represents 6 x 109 or 6. Values are given in units of

microcuries (UCi) or microcuries per milliliter (uCi/ml), as indicated.

(b) Table I, "Occupational Values". Note that the columns in Table I of this
appendix captioned "Oral Ingestion ALI," "Inhalation ALI," and "DAC," are applicable to

occupational exposure to radioactive material.

(1) The ALIs in this appendix are the annual intakes of a given
radionuclide by "reference man" that would result in either a committed effective dose
equivalent of 5 rems (0.05 sievert) (stochastic ALI) or a committed dose equivalent of 50
rems (0.5 sievert) 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 rems (0.05 sievert). The
derivation includes multiplying the committed dose equivalent to an organ or tissue by a
weighting factor, wt. 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 wr are listed under

the definition of "weighting factor" in 8336.2 of this title (relating to Definitions). The
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non-stochastic ALIs were derived to avoid non-stochastic effects, such as prompt

damage to tissue or reduction in organ function.

(2) A value of wr=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. The following parts of the
Gl tract--stomach, small intestine, upper large intestine, and lower large intestine--are

to be treated as four separate organs.

(3) Note that 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 be met separately. When an AL is defined by the stochastic

dose limit, this value alone is given.

(4) 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. The following abbreviated organ or tissue

designations are used:

(A) LLI wall = lower large intestine wall;
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(B) St wall = stomach wall;

(C) Blad wall = bladder wall; and

(D) Bone surf = bone surface.

(5) The use of the ALlIs listed first, the more limiting of the stochastic and
non-stochastic ALIs, will ensure that non-stochastic effects are avoided and that the 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. However, the licensee shall
also ensure that the 50-rem (0.5 sievert) 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 would be demonstrated if the sum of the
fractions of the nonstochastic ALIs (ALIns) that contribute to the committed dose
equivalent to the organ receiving the highest dose does not exceed 1 (i.e., Sigma (intake
in uCi of each radionuclide/ALlns) < 1.0). If there is an external deep-dose equivalent

contribution of Hq, then this sum must be less than 1 - (Hq/50), instead of < 1.0.
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(6) The DAC values are derived limits intended to control chronic

occupational exposures. The relationship between the DAC and the ALI is given by:

Figure: 30 TAC §336.359(b)(6)

DAC = ALI(in uCi)/(2000 hours per working year x 60 minutes/hour x
2 x 104 ml per minute) = (AL1/2.4 x 109) uCi/ml,

where 2 x 104 ml is the volume of air breathed per minute at work by "reference man"
under working conditions of light work.

(7) 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. The DAC values based upon submersion are for immersion in a

semi-infinite cloud of uniform concentration and apply to each radionuclide separately.

(8) 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. However, intakes that include both the parent and daughter

radionuclides shall be treated by the general method appropriate for mixtures.
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(9) 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 §336.306 of this title (relating to
Compliance with Requirements for Summation of External and Internal Doses)). When
an individual is exposed to radioactive materials which fall under several of the
translocation classifications of the same radionuclide (i.e., Class D, Class W, or Class Y),

the exposure may be evaluated as if it were a mixture of different radionuclides.

(10) It shall 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 take into account 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) Table 11, "Effluent Concentrations”. The columns in Table 11 of this appendix
captioned "Effluent Concentrations,” "Air," and "Water" are applicable to the
assessment and control of dose to the public, particularly in the implementation of the
provisions of §336.314 of this title (relating to Compliance with Dose Limits for
Individual Members of the Public). The concentration values given in Columns 1 and 2

of Table Il are equivalent to the radionuclide concentrations which, if inhaled or
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ingested continuously over the course of a year, would produce a total effective dose

equivalent of 0.05 rem (0.5 millisievert).

(1) 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 Il. For this reason, the DAC and airborne

effluent limits are not always proportional.

(2) The air concentration values listed in Table 11, Column 1, 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 109°ml,
relating the inhalation ALI to the DAC and then divided by a factor of 300. The factor of
300 is composed of a factor of 50 to relate the 5-rem (0.05 sievert) annual occupational
dose limit to the 0.1 rem (1 millisievert) limit for members of the public, a factor of 3 to
adjust for the difference in exposure time and the inhalation rate for a worker and that
for members of the public; and a factor of 2 to adjust the occupational values (derived

for adults) so that they are applicable to other age groups.
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(3) For those radionuclides for which submersion (external dose) is
limiting, the occupational DAC in Table I, Column 3, was divided by 219. The factor of
219 is composed of a factor of 50 and a factor of 4.38 relating occupational exposure for

2,000 hours/year to full-time exposure (8,760 hours/year). Note that an additional

factor of 2 for age considerations is not warranted in the submersion case.

(4) The water concentrations were derived by taking the most restrictive
occupational stochastic oral ingestion ALI and dividing by 7.3 x 10” ml. The factor of 7.3
x 107 ml is composed of the factors of 50 and 2 and a factor of 7.3 x 105> ml which is the

annual water intake of "reference man."

(5) Note 6 of this appendix 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 sewerage, 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 definitely excluded either from

knowledge of the radionuclide composition of the source or from actual measurements.

(d) Table I, "releases to sewers.” The monthly average concentrations for release

to sanitary sewerage are applicable to the provisions in 8336.215 of this title (relating to
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Disposal by Release into Sanitary Sewerage). The concentration values were derived by
taking the most restrictive occupational stochastic oral ingestion ALI and dividing by 7.3
x 108 ml. The factor of 7.3 x 106 ml is composed of a factor of 7.3 x 105 ml, the annual
water intake by "reference man," and a factor of 10, such that the concentrations, if the
sewage released by the licensee were the only source of water ingested by a "reference

man" during a year, would result in a committed effective dose equivalent of 0.5 rem (5

millisieverts).

Figure: 30 TAC §336.359(d)

(figure attached)




Texas Commission on Environmental Quality Page 151
Chapter 336 - Radioactive Substance Rules
Rule Project No. 2011-011-336-WS
SUBCHAPTER E: NOTICES, INSTRUCTIONS, AND REPORTS TO
WORKERS AND INSPECTIONS

§336.405

Statutory Authority

The amendment is adopted under the Texas Radiation Control Act, Texas Health and
Safety Code (THSC), Chapter 401; THSC, 8401.011,which provides the commission
authority to regulate and license the disposal of radioactive substances, the commercial
processing and storage of radioactive substances, and the recovery and processing of
source material; 8401.051, which authorizes the commission to adopt rules and
guidelines relating to control of sources of radiation; 8401.103, which authorizes the
commission to adopt rules and guidelines that provide for licensing and registration for
the control of sources of radiation; §8401.104, which requires the commission to provide
rules for licensing for the disposal of radioactive substances; 8401.201, which provides
authority to the commission to regulate the disposal of low-level radioactive waste;
8401.301, which authorizes the commission to set fees by rule;and8401.412, which
provides authority to the commission to regulate licenses for the disposal of radioactive
substances. The adopted amendment is also authorized by Texas Water Code, 85.103,
which provides the commission with the authority to adopt rules necessary to carry out

its powers and duties under the water code and other laws of the state.
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The adopted amendment implements THSC, Chapter 401, including 88401.011, 401.051,

401.057, 401.059, 401.103 401.104, 401.151, 401.201, 401.301, and 401.412.

8336.405. Notifications and Reports to Individuals.

(a) Radiation exposure data for an individual and the results of any
measurements, analyses, and calculations of radioactive material deposited or retained
in the body of an individual shall be reported to the individual as specified in this
section. The information reported shall include data and results obtained under
commission rules, orders, or license conditions, as shown in records maintained by the
licensee under commission rules. Each notification and report shall be in writing; shall
include appropriate identifying data such as the name of the licensee, the name of the
individual, and the individual's social security number; shall include the individual's
exposure information; and shall contain the statement "This report is furnished to you
under the provisions of 30 Texas Administrative Code, Chapter 336, Subchapter E. You

shall preserve this report for further reference.”

(b) Each licensee shall make dose information available to workers [advise each

worker annually of the worker's dose] as shown in records maintained by the licensee
under 8336.346 of this title (relating to Records of Individual Monitoring Results). The

licensee shall provide an annual report to each individual monitored under §336.316 of
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this title (relating to Conditions Requiring Individual Monitoring of External and

Internal Occupational Dose) of the dose received in that monitoring year if:

(1) the individual's occupational dose exceeds 1 millisievert (mSv) (100

millirem (mrem)) total effective dose equivalent or 1 mSv (100 mrem) to any individual

organ or tissue; or

(2) the individual requests his or her annual dose report in writing.

(c) A former worker may request a report of the worker's exposure to radiation

and/or radioactive material from the licensee.

(1) At the request of a worker formerly engaged in licensed activities
controlled by the licensee, each licensee shall furnish to the worker a report of the

worker's exposure to radiation and/or to radioactive material:

(A) as shown in records maintained by the licensee under §336.346
of this title [(relating to Records of Individual Monitoring Results)] for each year the
worker was required to be monitored under the provisions of 8336.316 of this title
[(relating to Conditions Requiring Individual Monitoring of External and Internal

Occupational Dose)]; and
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(B) for each year the worker was required to be monitored under

the monitoring requirements in effect before January 1, 1994.

(2) This report must be furnished within 30 days from the time the request
is made or within 30 days after the exposure of the individual has been determined by
the licensee, whichever is later. This report must cover the period of time that the
worker's activities involved exposure to radiation from radioactive materials licensed by
the commission and must include the dates and locations of licensed activities in which

the worker participated during this period.

(d) When a licensee is required under 8336.335 of this title (relating to Reporting
Requirements for Incidents), 8336.352 of this title (relating to Reports of Exposures,
Radiation Levels, and Concentrations of Radioactive Material Exceeding the Limits),
8336.353 of this title (relating to Reports of Planned Special Exposures), or §336.355 of
this title (relating to Reports of Individual Monitoring) to report to the executive
director any exposure of an individual to radiation or radioactive material, the licensee
shall also provide the individual a report of that individual's exposure data. This report

must be transmitted at a time not later than the transmittal to the executive director.
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(e) At the request of a worker who is terminating employment with the licensee
that involved exposure to radiation or radioactive materials, during the current year,
each licensee shall provide at termination to each worker, or to the worker's designee, a
written report regarding the radiation dose received by that worker from operations of
the licensee during the current year or fraction thereof. If the most recent individual

monitoring results are not available at that time, a written estimate of the dose shall be

provided together with a clear indication that this is an estimate.
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Name

Actinium
Aluminum
Americium
Antimony
Argon
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bismuth
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
Gold
Hafnium

Symbol Atomic
Number
Ac 89
Al 13
Am 95
Sb 51
Ar 18
As 33
At 85
Ba 56
Bk 97
Be 4
Bi 83
Br 35
Cd 48
Ca 20
Ccf 98
C 6
Ce 58
Cs 55
Cl 17
Cr 24
Co 27
Cu 29
Cm 96
Dy 66
Es 99
Er 68
Eu 63
Fm 100
F 9
Fr 87
Gd 64
Ga 31
Ge 32
Au 79
Hf 72

Name Symbol Atomic
Number
Mercury Hg 80
Molybdenum Mo 42
Neodymium Nd 60
Neptunium Np 93
Nickel Ni 28
Niobium Nb 41
Nitrogen N 7
Osmium Os 76
Oxygen (@) 8
Palladium Pd 46
Phosphorus P 15
Platinum Pt 78
Plutonium Pu 94
Polonium Po 84
Potassium K 19
Praseodymium Pr 59
Promethium Pm 61
Protactinium Pa 91
Radium Ra 88
Radon Rn 86
Rhodium Rh 45
Rubidium Rb 37
Ruthenium  Ru 44
Samarium Sm 62
Scandium Sc 21
Selenium Se 34
Silicon Si 14
Silver Ag 47
Sodium Na 11
Strontium Sr 38
Sulfur S 16
Tantalum Ta 73
Technetium  Tc 43
Tellurium Te 52
Terbium Tb 65
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Holmium Ho
Hydrogen H
Indium In
Iodine I
Iridium Ir
Iron Fe
Krypton Kr
Lanthanum La
Lead Pb
Lutetium Lu
Magnesium Mg
Manganese Mn
Mendelevium Md

67
1

49
53

77
26

36
57
82
71
12
25
101

Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
Zinc
Zirconium

Tl
Th
Tm

<csoyg

Xe
Yb

7n
7Zr

81
90
69
50
22
74
92
23
54
70
39
30
40



; . Table | Table I Table Il
Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
1 Hydrogen-3 Water, DAC includes
skin absorption 8E+4 8E+4 2E-5 1E-7 1E-3 1E-2
Gas (HT or Ty) Submersion': Use above values as HT and T, oxidize in air and in the body to
HTO
4 Beryllium-7 W, all compounds
except those given
for Y 4E+4 2E+4 9E-6 3E-8 6E-4 6E-3
Y, oxides, halides,
and nitrates - 2E+4 8E-6 3E-8 - -
4 Beryllium-10 W, see 'Be 1E+3 2E+2 6E-8 2E-10 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see Be - 1E+1 6E-9 2E-11 - -
6 Carbon-112 Monoxide - 1E+6 5E-4 2E-6 - -
Dioxide - 6E+5 3E-4 9E-7 - -
Compounds 4E+5 4E+5 2E-4 6E-7 6E-3 6E-2
Carbon-14 Monoxide - 2E+6 TE-4 2E-6 - -
Dioxide - 2E+5 9E-5 3E-7 - -
Compounds 2E+3 2E+3 1E-6 3E-9 3E-5 3E-4
7 Nitrogen-13? Submersion' = = 4E-6 2E-8 = =
8 Oxygen-15° Submersion’ = = 4E-6 2E-8 = =
9 Fluorine-182 D, fluorides of H, Li,
Na, K, RB, Cs, and
Fr 5E+4 TE+4 3E-5 1E-7 - -
St wall
(5E+4) - - - TE-4 7E-3
W, fluorides of Be,
Mg, Ca, Sr, Ba, Ra,
Al, Ga, In, Tl, As, Sb,
Bi, Fe, Ru, Os, Co,
Ni, Pd, Pt, Cu, Ag,
Au, Zn, Cd, Hg, Sc,
Y, Ti, Zr, V, Nb, Ta,
Mn, Tc, and Re - 9E+4 4E-5 1E-7 - -
Y, lanthanum fluoride - 8E+4 3E-5 1E-7 - -
11 Sodium-22 D, all compounds 4E+2 6E+2 3E-7 9E-10 6E-6 6E-5
11 Sodium-24 D, all compounds 4E+3 5E+3 2E-6 7E-9 5E-5 5E-4
12 Magnesium-28 D, all compounds
except those given
for W 7TE+2 2E+3 TE-7 2E-9 9E-6 9E-5
W, oxides,
hydroxides, carbides,
halides, and nitrates - 1E+3 5E-7 2E-9 - -
13 Aluminum-26 D, all compounds
except those given
for W 4E+2 6E+1 3E-8 9E-11 6E-6 6E-5
W, oxides,
hydroxides,
carbides, halides,
and nitrates - 9E+1 4E-8 1E-10 - -
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Atomic Radionuclide
No.

Class

Table |
Occupational Values

Table Il
Effluent
Concentrations

Table Il
Release to
Sewers

Col. 1
Oral
Ingestion

Col.2 Col. 3

Inhalation

AL
(WCi)

AL
(WCi)

DAC

(uCi/ml)

Col. 1

Air
(MCi/ml)

Col. 2
Montly
Average
Water Concentrations
(uCi/ml) (uCi/ml)

14 Silicon-31

D, all compounds
except those given
forWandY

W, oxides,
hydroxides, carbides,
and nitrates

Y, aluminosilicate
glass

9E+3 3E+4 1E-5

- 3E+4 1E-5

- 3E+4 1E-5

4E-8

5E-8

4E-8

1E-4 1E-3

14 Silicon-32

D, see °'Si

W, see *'Si
Y, see *'Si

2E+3 2E+2
LLI wall

(BE+3) - -

- 1E+2 5E-8
- 5E+0 2E-9

1E-7

3E-10

2E-10
7E-12

15 Phosphorus-32

D, all compounds
except phosphates
given for W

W, phosphates of
Zn2+,83+, M92+’ Fe3+,

.3+

Bi”", and lanthanides -

6E+2 9E+2 4E-7

4E+2 2E-7

1E-9

5E-10

9E-6 9E-5

15 Phosphorus-33

D, see 2P
W, see 32p

6E+3 8E+3
- 3E+3

4E-6
1E-6

1E-8
4E-9

8E-5 8E-4

16 Sulfur-35

Vapor

D, sulfides and
sulfates except those
given for W

W, elemental sulfur,
sulfides of Sr, Ba,
Ge, Sn, Pb, As, Sb,
Bi, Cu, Ag, Au, Zn,
Cd, Hg, W, and Mo.
Sulfates of Ca, Sr,
Ba, Ra, As, Sb, and
Bi

- 1E+4 6E-6

1E+4
LLI wall
(8E+3) - -
6E+3

2E+4 7E-6

- 2E+3 9E-7

2E-8

2E-8

3E-9

1E-4 1E-3

17 Chlorine-36

D, chlorides of H, Li,
Na, K, Rb, Cs, and
W, chlorides of
lanthanides, Be, Mg,
Ca, Sr, Ba, Ra, Al,
Ga, In, Tl, Ge, Sn,
Pb, As, Sb, Bi, Fe,
Ru, Os, Co, Rh, Ir,
Ni, Pd, Pt, Cu, Ag,
Au, Zn, Cd, Hg, Sc,
Y, Ti, Zr, Hf, V, Nb,
Ta, Cr, Mo, W, Mn,
Tc, and Re

2E+3 2E+3 1E-6

- 2E+2 1E-7

3E-9

3E-10

2E-5 2E-4




; . Table | Table I Table Il
Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
17 Chlorine-382 D, see *°Cl 2E+4 AE+4 2E-5 6E-8 - -
St wall
(BE+4) - - - 3E-4 3E-3
W, see 36| - 5E+4 2E-5 6E-8 - -
17 Chlorine-39° D, see *Cl 2E+4 5E+4 2E-5 7E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see >°Cl - 6E+4 2E-5 8E-8 - -
18 Argon-37 Submersion’ - - 1E+0 6E-3 - -
18 Argon-39 Subrnersioﬂ1 - - 2E-4 8E-7 - -
18 Argon-41 Submersi0n1 - - 3E-6 1E-8 - -
19 Potassium-40 D, all compounds 3E+2 4E+2 2E-7 6E-10 4E-6 4E-5
19 Potassium-42 D, all compounds 5E+3 5E+3 2E-6 7E-9 6E-5 6E-4
19 Potassium-43 D, all compounds 6E+3 9E+3 4E-6 1E-8 9E-5 9E-4
19 Potassium-442 D, all compounds 2E+4 TE+4 3E-5 9E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
19 Potassium-452 D, all compounds 3E+4 1E+5 5E-5 2E-7 - -
St wall
(BE+4) - - - TE-4 7E-3
20 Calcium-41 W, all compounds 3E+3 4E+3 2E-6 - - -
Bone surf Bone surf
(4E+3) (4E+3) - 5E-9 6E-5 6E-4
20 Calcium-45 W, all compounds 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
20 Calcium-47 W, all compounds 8E+2 9E+2 4E-7 1E-9 1E-5 1E-4
21 Scandium-43 Y, all compounds 7E+3 2E+4 9E-6 3E-8 1E-4 1E-3
21 Scandium-44m Y, all compounds 5E+2 TE+2 3E-7 1E-9 7E-6 7E-5
21 Scandium-44 Y, all compounds 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
21 Scandium-46 Y, all compounds 9E+2 2E+2 1E-7 3E-10 1E-5 1E-4
21 Scandium-47 Y, all compounds 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
21 Scandium-48 Y, all compounds 8E+2 1E+3 6E-7 2E-9 1E-5 1E-4
21 Scandium-492 Y, all compounds 2E+4 5E+4 2E-5 8E-8 3E-4 3E-3
22 Titanium-44 D, all compounds
except those given
for Wand Y 3E+2 1E+1 5E-9 2E-11 4E-6 4E-5
W, oxides,
hydroxides, carbides,
halides, and nitrates
nitrates
- 3E+1 1E-8 4E-11 - -
Y, SrTi0 - 6E+0 2E-9 8E-12 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
22 Titanium-45 D, see “Ti 9E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see “Ti - 4E+4 1E-5 5E-8 - -
Y, see *Ti - 3E+4 1E-5 4E-8 - -
23 Vanadium-472 D, all compounds
except those given
for W 3E+4 8E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, oxides,
hydroxides, carbides,
and halides
- 1E+5 4E-5 1E-7 - -
23 Vanadium-48 D, see ¥V 6E+2 1E+3 5E-7 2E-9 9E-6 9E-5
W, see 4ry - 6E+2 3E-7 9E-10 - -
23 Vanadium-49 D, see ¥’V 7E+4 3E+4 1E-5 - - -
LLI wall Bone surf
(9E+4) (3E+4) - 5E-8 1E-3 1E-2
W, see 'V - 2E+4 8E-6 2E-8 - -
24 Chromium-48 D, all compounds
except those given
for Wand Y 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, halides and
nitrates - TE+3 3E-6 1E-8 - -
Y, oxides and
hydroxides - 7E+3 3E-6 1E-8 - -
24 Chromium-492 D, see 8cr 3E+4 8E+4 4E-5 1E-7 4E-4 4E-3
W, see Bcr - 1E+5 4E-5 1E-7 - -
Y, see 8cr - 9E+4 4E-5 1E-7 - -
24 Chromium-51 D, see “°Cr AE+4 5E+4 2E-5 6E-8 5E-4 5E-3
W, see “®cr - 2E+4 1E-5 3E-8 - -
Y, see “8cr - 2E+4 8E-6 3E-8 - -
25 Manganese-51° D, all compounds
except those given
for W 2E+4 5E+4 2E-5 7E-8 3E-4 3E-3
W, oxides,
hydroxides, halides,
and nitrates - 6E+4 3E-5 8E-8 - -
25 Manganese-52m®> D, see *'Mn 3E+4 9E+4 4E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see 51Mn - 1E+5 4E-5 1E-7 - -
25 Manganese-52 D, see °'"Mn TE+2 1E+3 5E-7 2E-9 1E-5 1E-4
W, see 5"Mn - 9E+2 4E-7 1E-9 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
25 Manganese-53 D, see °'"Mn 5E+4 1E+4 5E-6 - TE-4 7E-3
Bone surf
(2E+4) - 3E-8 - -
W, see >'Mn - 1E+4 5E-6 2E-8 - -
25 Manganese-54 D, see °'"Mn 2E+3 9E+2 4E-7 1E-9 3E-5 3E-4
W, see 5"Mn - 8E+2 3E-7 1E-9 - -
25 Manganese-56 D, see °'"Mn 5E+3 2E+4 6E-6 2E-8 7E-5 7E-4
W, see 5"Mn - 2E+4 9E-6 3E-8 - -
26 Iron-52 D, all compounds
except those given
for W 9E+2 3E+3 1E-6 4E-9 1E-5 1E-4
W, oxides,
hydroxides, and
halides - 2E+3 1E-6 3E-9 - -
26 Iron-55 D, see **Fe 9E+3 2E+3 8E-7 3E-9 1E-4 1E-3
W, see 52pg - 4E+3 2E-6 6E-9 - -
26 Iron-59 D, see **Fe 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
W, see 52pg - 5E+2 2E-7 7E-10 - -
26 Iron-60 D, see **Fe 3E+1 6E+0 3E-9 9E-12 4E-7 4E-6
W, see 52pg - 2E+1 8E-9 3E-11 - -
27 Cobalt-55 W, all compounds
except those given
forY 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, oxides,
hydroxides,halides,
and nitrates - 3E+3 1E-6 4E-9 - -
27 Cobalt-56 W, see 5Co 5E+2 3E+2 1E-7 4E-10 6E-6 6E-5
Y, see *°Co 4E+2 2E+2 8E-8 3E-10 - -
27 Cobalt-57 W, see 5Co 8E+3 3E+3 1E-6 4E-9 6E-5 6E-4
Y, see *°Co 4E+3 7TE+2 3E-7 9E-10 - -
27 Cobalt-58m W, see 5Co 6E+4 9E+4 4E-5 1E-7 8E-4 8E-3
Y, see 55Co - 6E+4 3E-5 9E-8 - -
27 Cobalt-58 W, see 5Co 2E+3 1E+3 5E-7 2E-9 2E-5 2E-4
Y, see *°Co 1E+3 7TE+2 3E-7 1E-9 - -
27 Cobalt-60m? W, see ®Co 1E+6 AE+6 2E-3 6E-6 - -
St wall
(1E+6) - - - 2E-2 2E-1
Y, see 55C0 - 3E+6 1E-3 4E-6 - -
27 Cobalt-60 W, see *°Co 5E+2 2E+2 7E-8 2E-10 3E-6 3E-5
Y, see 5co 2E+2 3E+1 1E-8 5E-11 - -
27 Cobalt-612 W, see *°Co 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
Y, see 5co 2E+4 6E+4 2E-5 8E-8 - -
27 Cobalt-62m? W, see *Co 4E+4 2E+5 7E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, see 55Co - 2E+5 6E-5 2E-7 - -
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Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
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Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
28 Nickel-56 D, all compounds
except those given
for W 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
W, oxides,
hydroxides, and
carbides - 1E+3 5E-7 2E-9 - -
Vapor - 1E+3 5E-7 2E-9 - -
28 Nickel-57 D, see *°Ni 2E+3 5E+3 2E-6 7E-9 2E-5 2E-4
W, see 56Ni - 3E+3 1E-6 4E-9 - -
Vapor - 6E+3 3E-6 9E-9 - -
28 Nickel-59 D, see ®Ni 2E+4 4E+3 2E-6 5E-9 3E-4 3E-3
W, see *Ni - 7E+3 3E-6 1E-8 - -
Vapor - 2E+3 8E-7 3E-9 - -
28 Nickel-63 D, see *°Ni 9E+3 2E+3 TE-7 2E-9 1E-4 1E-3
W, see 56N - 3E+3 1E-6 4E-9 - -
Vapor - 8E+2 3E-7 1E-9 - -
28 Nickel-65 D, see ®Ni 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see *Ni - 3E+4 1E-5 4E-8 - -
Vapor - 2E+4 TE-6 2E-8 - -
28 Nickel-66 D, see *°Ni 4E+2 2E+3 TE-7 2E-9 - -
LLI wall
(5E+2) - - - 6E-6 6E-5
W, see *Ni - 6E+2 3E-7 9E-10 - -
Vapor - 3E+3 1E-6 4E-9 - -
29 Copper-60° D, all compounds
except those given
for Wand Y 3E+4 9E+4 4E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, sulfides, halides,
and nitrates - 1E+5 5E-5 2E-7 - -
Y, oxides and
hydroxides - 1E+5 4E-5 1E-7 - -
29 Copper-61 D, see *°Cu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see ®cu - 4E+4 2E-5 6E-8 - -
Y, see 50cy - 4E+4 1E-5 5E-8 - -
29 Copper-64 D, see %°Cu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see 80cu - 2E+4 1E-5 3E-8 - -
Y, see 80cuy - 2E+4 9E-6 3E-8 - -
29 Copper-67 D, see *°Cu 5E+3 8E+3 3E-6 1E-8 6E-5 6E-4
W, see %0cu - 5E+3 2E-6 7E-9 - -
Y, see 50cu - 5E+3 2E-6 6E-9 - -
30 Zinc-62 Y, all compounds 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
30 Zinc-632 Y, all compounds 2E+4 TE+4 3E-5 9E-8 - -
St wall
(3E+4) - - - 3E-4 3E-3
30 Zinc-65 Y, all compounds 4E+2 3E+2 1E-7 4E-10 5E-6 5E-5
30 Zinc-69m Y, all compounds 4E+3 7TE+3 3E-6 1E-8 6E-5 6E-4
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30 Zinc-692 Y, all compounds 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
30 Zinc-71m Y, all compounds 6E+3 2E+4 7TE-6 2E-8 8E-5 8E-4
30 Zinc-72 Y, all compounds 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
31 Gallium-652 D, all compounds
except those given
for W 5E+4 2E+5 7E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, oxides,
hydroxides,
carbides, halides,
and nitrates - 2E+5 8E-5 3E-7 - -
31 Gallium-66 D, see *°Ga 1E+3 4E+3 1E-6 5E-9 1E-5 1E-4
W, see %5Ga - 3E+3 1E-6 4E-9 - -
31 Gallium-67 D, see *°Ga 7E+3 1E+4 6E-6 2E-8 1E-4 1E-3
W, see 55Ga - 1E+4 4E-6 1E-8 - -
31 Gallium-682 D, see *°Ga 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 55Ga - 5E+4 2E-5 7E-8 - -
31 Gallium-70? D, see **Ga 5E+4 2E+5 7E-5 2E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
W, see %5Ga - 2E+5 8E-5 3E-7 - -
31 Gallium-72 D, see ®Ga 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see %5Ga - 3E+3 1E-6 4E-9 - -
31 Gallium-73 D, see ®Ga 5E+3 2E+4 6E-6 2E-8 7E-5 7E-4
W, see *°Ga - 2E+4 6E-6 2E-8 - -
32 Germanium-66 D, all compounds
except those given
for W 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
W, oxides, sulfides,
and halides - 2E+4 8E-6 3E-8 - -
32 Germanium-672 D, see *®Ge 3E+4 9E+4 4E-5 1E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
W, see 66Ge - 1E+5 4E-5 1E-7 - -
32 Germanium-68 D, see *°Ge 5E+3 4E+3 2E-6 5E-9 6E-5 6E-4
W, see 66Ge - 1E+2 4E-8 1E-10 - -
32 Germanium-69 D, see *Ge 1E+4 2E+4 6E-6 2E-8 2E-4 2E-3
W, see 66Ge - 8E+3 3E-6 1E-8 - -
32 Germanium-71 D, see *Ge 5E+5 4E+5 2E-4 6E-7 7E-3 7E-2
W, see 66Ge - 4E+4 2E-5 6E-8 - -
32 Germanium-752 D, see *Ge 4AE+4 8E+4 3E-5 1E-7 - -
St wall
(7TE+4) - - - 9E-4 9E-3
W, see 56Ge - 8E+4 4E-5 1E-7 - -
32 Germanium-77 D, see *°Ge 9E+3 1E+4 4E-6 1E-8 1E-4 1E-3
W, see %6Ge - 6E+3 2E-6 8E-9 - -
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32 Germanium-782 D, see *Ge 2E+4 2E+4 9E-6 3E-8 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, see 56Ge - 2E+4 9E-6 3E-8 - -
33 Arsenic-692 W, all compounds 3E+4 1E+5 5E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
33 Arsenic-702 W, all compounds 1E+4 5E+4 2E-5 7E-8 2E-4 2E-3
33 Arsenic-71 W, all compounds 4E+3 5E+3 2E-6 6E-9 5E-5 5E-4
33 Arsenic-72 W, all compounds 9E+2 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-73 W, all compounds 8E+3 2E+3 TE-7 2E-9 1E-4 1E-3
33 Arsenic-74 W, all compounds 1E+3 8E+2 3E-7 1E-9 2E-5 2E-4
33 Arsenic-76 W, all compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-77 W, all compounds 4E+3 5E+3 2E-6 7E-9 - -
LLI wall
(5E+3) - - - 6E-5 6E-4
33 Arsenic-782 W, all compounds 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
34 Selenium-702 D, all compounds
except those given
for W 2E+4 4E+4 2E-5 5E-8 1E-4 1E-3
W, oxides,
hydroxides, carbides,
and elemental Se
1E+4 4E+4 2E-5 6E-8 - -
34 Se|enium_73m2 D, see 7OSe 6E+4 2E+5 6E-5 2E-7 4E-4 4E-3
W, see 7OSe 3E+4 1E+5 6E-5 2E-7 - -
34 Selenium-73 D, see °Se 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
W, see 7OSe - 2E+4 7E-6 2E-8 - -
34 Selenium-75 D, see °Se 5E+2 7TE+2 3E-7 1E-9 7E-6 7E-5
W, see 7OSe - 6E+2 3E-7 8E-10 - -
34 Selenium-79 D, see °Se 6E+2 8E+2 3E-7 1E-9 8E-6 8E-5
W, see 7OSe - 6E+2 2E-7 8E-10 - -
34 Selenium-81 m2 D, see 7OSe 4E+4 TE+4 3E-5 9E-8 3E-4 3E-3
W, see 7OSe 2E+4 7TE+4 3E-5 1E-7 - -
34 Selenium-812 D, see "°Se 6E+4 2E+5 9E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
W, see 7OSe - 2E+5 1E-4 3E-7 - -
34 Se|enium_832 D, see 7OSe 4E+4 1E+5 5E-5 2E-7 4E-4 4E-3

W, see ’Se 3E+4 1E+5 5E-5 2E-7 - -
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35 Bromine_74m2 D, bromides of H, Li,
Na, K, Rb, Cs, and
Fr 1E+4 4E+4 2E-5 5E-8 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, bromides of
lanthanides, Be, Mg,
Ca, Sr, Ba, Ra, Al,
Ga, In, Tl, Ge, Sn,
Pb, As, Sb, Bi, Fe,
Ru, Os, Co, Rh, Ir,
Ni, Pd, Pt, Cu, Ag,
Au, Zn, Cd, Hg, Sc,
Y, Ti, Zr, Hf, V, Nb,
Ta, Mn, Tc,and Re - 4E+4 2E-5 6E-8 - -
35 Bromine-742 D, see "“"Br 2E+4 TE+4 3E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see 74mBr - 8E+4 4E-5 1E-7 - -
35 Bromine-752 D, see "“"Br 3E+4 SE+4 2E-5 7E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see "*™Br - 5E+4 2E-5 7E-8 - -
35 Bromine-76 D, see "“™Br 4E+3 5E+3 2E-6 7E-9 5E-5 5E-4
W, see "*™Br - 4E+3 2E-6 6E-9 - -
35 Bromine-77 D, see "“™Br 2E+4 2E+4 1E-5 3E-8 2E-4 2E-3
W, see "*™Br - 2E+4 8E-6 3E-8 - -
35 Bromine-80m D, see "“™Br 2E+4 2E+4 7E-6 2E-8 3E-4 3E-3
W, see "*™Br - 1E+4 6E-6 2E-8 - -
35 Bromine-80? D, see "“™Br SE+4 2E+5 8E-5 3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see 7amg - 2E+5 9E-5 3E-7 - -
35 Bromine-82 D, see "“™Br 3E+3 4E+3 2E-6 6E-9 4E-5 AE-4
W, see 7amg - 4E+3 2E-6 5E-9 - -
35 Bromine-83 D, see "“™Br 5E+4 6E+4 3E-5 9E-8 - -
St wall
(7TE+4) - - - 9E-4 9E-3
W, see "*™Br - 6E+4 3E-5 9E-8 - -
35 Bromine-842 D, see "“™Br 2E+4 6E+4 2E-5 8E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see "“™Br - 6E+4 3E-5 9E-8 - -
36 Krypton-74? Submersion’ - - 3E-6 1E-8 - -
36 Krypton-76 Submersion’ - - 9E-6 4E-8 - -
36 Krypton-77> Submersion’ - - 4E-6 2E-8 - -

36 Krypton-79 Submersion1 - - 2E-5 7E-8 - -
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36 Krypton-81 Submersi0n1 - - 7E-4 3E-6 - -
36 Krypton-83m? Submersion’ - - 1E-2 SE-5 - -
36 Krypton-85m Submersi0n1 - - 2E-5 1E-7 - -
36 Krypton-85 Submersion’ - - 1E-4 7E-7 - -
36 Krypton-87> Submersion’ - - 5E-6 2E-8 - -
36 Krypton-88 Submersion’ - - 2E-6 9E-9 - -
37 Rubidium-792 D, all compounds 4E+4 1E+5 5E-5 2E-7 - -
St wall
(BE+4) - - - 8E-4 8E-3
37 Rubidium-81m?2 D, all compounds 2E+5 3E+5 1E-4 5E-7 - -
St wall
(3E+5) - - - 4E-3 4E-2
37 Rubidium-81 D, all compounds  4E+4 5E+4 2E-5 7E-8 5E-4 5E-3
37 Rubidium-82m D, all compounds 1E+4 2E+4 TE-6 2E-8 2E-4 2E-3
37 Rubidium-83 D, all compounds 6E+2 1E+3 4E-7 1E-9 9E-6 9E-5
37 Rubidium-84 D, all compounds 5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
37 Rubidium-86 D, all compounds 5E+2 8E+2 3E-7 1E-9 T7TE-6 7E-5
37 Rubidium-87 D, all compounds 1E+3 2E+3 6E-7 2E-9 1E-5 1E-4
37 Rubidium-882 D, all compounds 2E+4 6E+4 3E-5 9E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
37 Rubidium-892 D, all compounds 4E+4 1E+5 6E-5 2E-7 - -
St wall
(BE+4) - - - 9E-4 9E-3
38 Strontium-802 D, all soluble
compounds except
SrTio 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
Y, all insoluble
compounds and
SrTi0 - 1E+4 5E-6 2E-8 - -
38 Stront|um_812 D, see SOSr 3E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, see 80g 2E+4 8E+4 3E-5 1E-7 - -
38 Strontium-82 D, see %°Sr 3E+2 4E+2 2E-7 6E-10 - -
LLI wall
(2E+2) - - - 3E-6 3E-5
Y, see 80gy 2E+2 9E+1 4E-8 1E-10 - -
38 Strontium-83 D, see %°Sr 3E+3 7E+3 3E-6 1E-8 3E-5 3E-4
Y, see 80gy 2E+3 4E+3 1E-6 5E-9 - -
38 Strontium-85m>2 D, see 80g 2E+5 6E+5 3E-4 9E-7 3E-3 3E-2
Y, see 80gy - 8E+5 4E-4 1E-6 - -
38 Strontium-85 D, see %°Sr 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
Y, see 80gy - 2E+3 6E-7 2E-9 - -
38 Strontium-87m D, see %°Sr 5E+4 1E+5 5E-5 2E-7 6E-4 6E-3

Y, see 80gy 4E+4 2E+5 6E-5 2E-7 - -
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38 Strontium-89 D, see %°Sr 6E+2 8E+2 4E-7 1E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, see %°Sr 5E+2 1E+2 6E-8 2E-10 - -
38 Strontium-90 D, see %°Sr 3E+1 2E+1 8E-9 - - -
Bone surf Bone surf
(4E+1) (2E+1) - 3E-11 5E-7 5E-6
Y, see ¥sr - 4E+0 2E-9 6E-12 - -
38 Strontium-91 D, see ¥sr 2E+3 6E+3 2E-6 8E-9 2E-5 2E-4
Y, see SOSr - 4E+3 1E-6 5E-9 - -
38 Strontium-92 D, see ¥Sr 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
Y, see SOSr - 7E+3 3E-6 9E-9 - -
39 Yttrium-86m? W, all compounds
except those given
forY 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
Y, oxides and
hydroxides - 5E+4 2E-5 8E-8 - -
39 Yttrium-86 W, see %™y 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
Y, see 86my, - 3E+3 1E-6 5E-9 - -
39 Yttrium-87 W, see %™y 2E+3 3E+3 1E-6 5E-9 3E-5 3E-4
Y, see 86my, - 3E+3 1E-6 5E-9 - -
39 Yttrium-88 W, see 5™y 1E+3 3E+2 1E-7 3E-10 1E-5 1E-4
Y, see 86my, - 2E+2 1E-7 3E-10 - -
39 Yttrium-90m W, see %™y 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
Y, see "y - 1E+4 5E-6 2E-8 - -
39 Yttrium-90 W, see %™y 4E+2 7TE+2 3E-7 9E-10 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
Y, see 86my, - 6E+2 3E-7 9E-10 - -
39 Yitrium-91m? W, see %™y 1E+5 2E+5 1E-4 3E-7 2E-3 2E-2
Y, see 86my, - 2E+5 7E-5 2E-7 - -
39 Yttrium-91 W, see %™y 5E+2 2E+2 7E-8 2E-10 - -
LLI wall
(BE+2) - - - 8E-6 8E-5
Y, see 86my, - 1E+2 5E-8 2E-10 - -
39 Yttrium-92 W, see %™y 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
Y, see 86my, - 8E+3 3E-6 1E-8 - -
39 Yttrium-93 W, see %™y 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, see 86my, - 2E+3 1E-6 3E-9 - -
39 Yitrium-942 W, see 2my 2E+4 8E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
Y, see *MY - 8E+4 3E-5 1E-7 - -
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39 Yittrium-952 W, see &My 4E+4 2E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 7TE-4 7E-3
Y, see %My - 1E+5 6E-5 2E-7 - -
40 Zirconium-86 D, all compounds
except those given
for Wand Y 1E+3 4E+3 2E-6 6E-9 2E-5 2E-4
W, oxides,
hydroxides, halides,
and nitrates - 3E+3 1E-6 4E-9 - -
Y, carbide - 2E+3 1E-6 3E-9 - -
40 Zirconium-88 D, see %zr 4E+3 2E+2 9E-8 3E-10 5E-5 5E-4
W, see 862[' - 5E+2 2E-7 7E-10 - -
Y, see 862[’ - 3E+2 1E-7 4E-10 - -
40 Zirconium-89 D, see 867, 2E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see 862[' - 2E+3 1E-6 3E-9 - -
Y, see 86Zr - 2E+3 1E-6 3E-9 - -
40 Zirconium-93 D, see %zr 1E+3 6E+0 3E-9 - - -
Bone surf Bone surf
(3E+3) (2E+1) - 2E-11 4E-5 4E-4
W, see ¥zr - 2E+1 1E-8 - - -
Bone surf
- (BE+1) - 9E-11 - -
Y, see %zr - BE+1 2E-8 - - -
Bone surf
- (7TE+1) - 9E-11 - -
40 Zirconium-95 D, see ®7r 1E+3 1E+2 5E-8 - 2E-5 2E-4
Bone surf
- (3E+2) - 4E-10 - -
W, see 862[' - 4E+2 2E-7 5E-10 - -
Y, see 86Zr - 3E+2 1E-7 4E-10 - -
40 Zirconium-97 D, see %zr 6E+2 2E+3 8E-7 3E-9 9E-6 9E-5
W, see 867, - 1E+3 6E-7 2E-9 - -
Y, see 867, - 1E+3 5E-7 2E-9 - -
41 Niobium-882 W, all compounds
except those given
for Y 5E+4 2E+5 9E-5 3E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
Y, oxides and
hydroxides - 2E+5 9E-5 3E-7 - -
41 Niobium-892 W, see %Nb 1E+4 4E+4 2E-5 6E-8 1E-4 1E-3
(66 min)
Y, see ®®Nb - 4E+4 2E-5 5E-8 - -
41 Niobium-89 W, see 88NDb 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
(122 min)
Y, see 88Nb - 2E+4 6E-6 2E-8 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
41 Niobium-90 W, see ©Nb 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4
Y, see ®®Nb - 2E+3 1E-6 3E-9 - -
41 Niobium-93m W, see %Nb 9E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+4) - - - 2E-4 2E-3
Y, see ®®Nb - 2E+2 7E-8 2E-10 - -
41 Niobium-94 W, see ©Nb 9E+2 2E+2 8E-8 3E-10 1E-5 1E-4
Y, see ®®Nb - 2E+1 6E-9 2E-11 - -
41 Niobium-95m W, see ©Nb 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, see ®®Nb - 2E+3 9E-7 3E-9 - -
41 Niobium-95 W, see ©Nb 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
Y, see ®®Nb - 1E+3 5E-7 2E-9 - -
41 Niobium-96 W, see BNb 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, see ®Nb - 2E+3 1E-6 3E-9 - -
41 Niobium-972 W, see %Nb 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, see ®Nb - 7TE+4 3E-5 1E-7 - -
41 Niobium-982 W, see %Nb 1E+4 5E+4 2E-5 8E-8 2E-4 2E-3
Y, see ®®Nb - 5E+4 2E-5 7E-8 - -
42 Molybdenum-90 D, all compounds
except those given
forY 4E+3 7TE+3 3E-6 1E-8 3E-5 3E-4
Y, oxides,
hydroxides, and MoS
2E+3 5E+3 2E-6 6E-9 - -
42 Molybdenum-93m D _see Mo 9E+3 2E+4 7E-6 2E-8 6E-5 6E-4
Y, see Mo 4E+3 1E+4 6E-6 2E-8 - -
42 Molybdenum-93 D see Mo 4E+3 5E+3 2E-6 8E-9 5E-5 5E-4
Y, see Mo 2E+4 2E+2 8E-8 2E-10 - -
42 Molybdenum-99 D, see Mo 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see Mo 1E+3 1E+3 6E-7 2E-9 - -
42 Molybdenum-1012 D, see *’Mo 4E+4 1E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, see Mo - 1E+5 6E-5 2E-7 - -
43 Technetium-93m? D, all compounds
except those given
for W 7TE+4 2E+5 6E-5 2E-7 1E-3 1E-2
W, oxides,
hydroxides, halides,
and nitrates - 3E+5 1E-4 4E-7 - -
43 Technetium-93 D, see ®™Tc 3E+4 7E+4 3E-5 1E-7 4E-4 4E-3
W, see *™T¢ - 1E+5 4E-5 1E-7 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
43 Technetium-94m? D, see 9BmT 2E+4 4E+4 2E-5 6E-8 3E-4 3E-3
W, see ¥™T¢c - 6E+4 2E-5 8E-8 - -
43 Technetium-94 D, see ©™Tc OE+3 2E+4 8E-6 3E-8 1E-4 1E-3
W, see 9Bmr - 2E+4 1E-5 3E-8 - -
43 Technetium-95m D see ®™Tc 4E+3 5E+3 2E-6 8E-9 5E-5 5E-4
W, see 93mr - 2E+3 8E-7 3E-9 - -
43 Technetium-95 D, see ©™Tc 1E+4 2E+4 9E-6 3E-8 1E-4 1E-3
W, see 93mr - 2E+4 8E-6 3E-8 - -
43 Technetium-96m? D, see 9BmT 2E+5 3E+5 1E-4 4E-7 2E-3 2E-2
W, see ¥™T¢c - 2E+5 1E-4 3E-7 - -
43 Technetium-96 D, see ©™Tc 2E+3 3E+3 1E-6 5E-9 3E-5 3E-4
W, see 9Bmr - 2E+3 9E-7 3E-9 - -
43 Technetium-97m D, see ¥™Tc 5E+3 7TE+3 3E-6 - 6E-5 6E-4
St wall
- (TE+3) - 1E-8 - -
W, see 93mTC - 1E+3 5E-7 2E-9 - -
43 Technetium-97 D, see ©™Tc AE+4 5E+4 2E-5 7E-8 5E-4 5E-3
W, see 9Bmr - 6E+3 2E-6 8E-9 - -
43 Technetium-98 D, see ©™Tc 1E+3 2E+3 7E-7 2E-9 1E-5 1E-4
W, see 93mr - 3E+2 1E-7 4E-10 - -
43 Technetium-99m D, see ¥™Tc 8E+4 2E+5 6E-5 2E-7 1E-3 1E-2
W, see 93mr - 2E+5 1E-4 3E-7 - -
43 Technetium-99 D, see ©™Tc 4E+3 5E+3 2E-6 - 6E-5 6E-4
St wall
- (BE+3) - 8E-9 - -
W, see 9Bmr - TE+2 3E-7 9E-10 - -
43 Technetium-101> D, see ¥™Tc 9E+4 3E+5 1E-4 SE-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
W, see ¥™T¢c - 4E+5 2E-4 5E-7 - -
43 Technetium-104> D, see ¥™Tc 2E+4 TE+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see 93mr - 9E+4 4E-5 1E-7 - -
44 Ruthenium-942 D, all compounds
except those given
for Wand Y 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, halides - 6E+4 3E-5 9E-8 - -
Y, oxides and
hydroxides - 6E+4 2E-5 8E-8 - -
44 Ruthenium-97 D, see “Ru 8E+3 2E+4 8E-6 3E-8 1E-4 1E-3
W, see %“Ru - 1E+4 5E-6 2E-8 - -
Y, see %Ry - 1E+4 5E-6 2E-8 - -
44 Ruthenium-103 D, see *Ru 2E+3 2E+3 7E-7 2E-9 3E-5 3E-4
W, see %Ru - 1E+3 4E-7 1E-9 - -
Y, see “Ru - 6E+2 3E-7 9E-10 - -
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
44 Ruthenium-105 D, see *Ru 5E+3 1E+4 6E-6 2E-8 7E-5 7E-4
W, see 94Ru - 1E+4 6E-6 2E-8 - -
Y, see 94Ru - 1E+4 5E-6 2E-8 - -
44 Ruthenium-106 D, see *Ru 2E+2 9E+1 4E-8 1E-10 - -
LLI wall
(2E+2) - - - 3E-6 3E-5
W, see 94Ru - 5E+1 2E-8 8E-11 - -
Y, see 94Ru - 1E+1 5E-9 2E-11 - -
45 Rhodium-99m D, all compounds
except those given
for Wand Y 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
W, halides - 8E+4 3E-5 1E-7 - -
Y, oxides and
hydroxides - TE+4 3E-5 9E-8 - -
45 Rhodium-99 D, see ®™Rh 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, see *™Rh - 2E+3 9E-7 3E-9 - -
Y, see 9mph - 2E+3 8E-7 3E-9 - -
45 Rhodium-100 D, see *"Rh 2E+3 5E+3 2E-6 7E-9 2E-5 2E-4
W, see MRh - 4E+3 2E-6 6E-9 - -
Y, see *°"Rh - 4E+3 2E-6 5E-9 - -
45 Rhodium-101m D, see ®™Rh 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, see *™Rh - 8E+3 4E-6 1E-8 - -
Y, see 9mph - 8E+3 3E-6 1E-8 - -
45 Rhodium-101 D, see *"Rh 2E+3 5E+2 2E-7 7E-10 3E-5 3E-4
W, see Pmph - 8E+2 3E-7 1E-9 - -
Y, see *°"Rh - 2E+2 6E-8 2E-10 - -
45 Rhodium-102m D, see ®™Rh 1E+3 5E+2 2E-7 7E-10 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
W, see *™Rh - 4E+2 2E-7 5E-10 - -
Y, see Bl =T - 1E+2 5E-8 2E-10 - -
45 Rhodium-102 D, see *"Rh 6E+2 9E+1 4E-8 1E-10 8E-6 8E-5
W, see ®"Rh - 2E+2 7E-8 2E-10 - -
Y, see *°"Rh - 6E+1 2E-8 8E-11 - -
45 Rhodium-103m?2 D, see *¥™Rh 4E+5 1E+6 5E-4 2E-6 6E-3 6E-2
W, see *™Rh - 1E+6 5E-4 2E-6 - -
Y, see 9mph - 1E+6 5E-4 2E-6 - -
45 Rhodium-105 D, see *"Rh 4E+3 1E+4 5E-6 2E-8 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
W, see ®"Rh - 6E+3 3E-6 9E-9 - -
Y, see *°"Rh - 6E+3 2E-6 8E-9 - -
45 Rhodium-106m D, see ®™Rh 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, see *™Rh - 4E+4 2E-5 5E-8 - -

Y, see ¥"Rh - 4AE+4 1E-5 5E-8 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
45 Rhodium-107° D, see *"Rh TE+4 2E+5 1E-4 3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see *™Rh - 3E+5 1E-4 4E-7 - -
Y, see 9mph - 3E+5 1E-4 3E-7 - -
46 Palladium-100 D, all compounds
except those given
for Wand Y 1E+3 1E+3 6E-7 2E-9 2E-5 2E-4
W, nitrates - 1E+3 5E-7 2E-9 - -
Y, oxides and
hydroxides - 1E+3 6E-7 2E-9 - -
46 Palladium-101 D, see 'pd 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, see 100py - 3E+4 1E-5 5E-8 - -
Y, see '°°Pd - 3E+4 1E-5 4E-8 - -
46 Palladium-103 D, see "Pd 6E+3 6E+3 3E-6 9E-9 - -
LLI wall
(TE+3) - - - 1E-4 1E-3
W, see '°Pd - 4E+3 2E-6 6E-9 - -
Y, see 100py - 4E+3 1E-6 5E-9 - -
46 Palladium-107 D, see 'pd 3E+4 2E+4 9E-6 - - -
LLI wall Kidneys
(4E+4) (2E+4) - 3E-8 5E-4 5E-3
W, see 100py - 7TE+3 3E-6 1E-8 - -
Y, see 'pd - 4E+2 2E-7 6E-10 - -
46 Palladium-109 D, see "Pd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
W, see "°Pd - 5E+3 2E-6 8E-9 - -
Y, see 100py - 5E+3 2E-6 6E-9 - -
47 Silver-1022 D, all compounds
except those given
for Wand Y 5E+4 2E+5 8E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, nitrates and
sulfides - 2E+5 9E-5 3E-7 - -
Y, oxides and
hydroxides - 2E+5 8E-5 3E-7 - -
47 Silver-1032 D, see 'Ag 4E+4 1E+5 4E-5 1E-7 5E-4 5E-3
W, see 1OZAg - 1E+5 5E-5 2E-7 - -
Y, see 102A9 - 1E+5 5E-5 2E-7 - -
47 Silver-104m? D, see 102Ag 3E+4 9E+4 4E-5 1E-7 4E-4 4E-3
W, see 1OzAg - 1E+5 5E-5 2E-7 - -
Y, see 102A9 - 1E+5 5E-5 2E-7 - -
47 Silver-1042 D, see 'Ag 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
W, see 1OZAg - 1E+5 6E-5 2E-7 - -
Y, see 102A9 - 1E+5 6E-5 2E-7 - -
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
47 Silver-105 D, see "®?Ag 3E+3 1E+3 4E-7 1E-9 4E-5 4E-4
W, see 1OzAg - 2E+3 TE-7 2E-9 - -
Y, see 102A9 - 2E+3 TE-7 2E-9 - -
47 Silver-106m D, see 'Ag 8E+2 7TE+2 3E-7 1E-9 1E-5 1E-4
W, see 1OZAg - 9E+2 4E-7 1E-9 - -
Y, see 102A9 - 9E+2 4E-7 1E-9 - -
47 Silver-1062 D, see "?Ag 6E+4 2E+5 8E-5 3E-7 - -
St. wall
(BE+4) - - - 9E-4 9E-3
W, see 1OzAg - 2E+5 9E-5 3E-7 - -
Y, see 102A9 - 2E+5 8E-5 3E-7 - -
47 Silver-108m D, see 'Ag 6E+2 2E+2 8E-8 3E-10 9E-6 9E-5
W, see 1OZAg - 3E+2 1E-7 4E-10 - -
Y, see 102A9 - 2E+1 1E-8 3E-11 - -
47 Silver-110m D, see 'Ag 5E+2 1E+2 5E-8 2E-10 6E-6 6E-5
W, see 1OzAg - 2E+2 8E-8 3E-10 - -
Y, see 102A9 - 9E+1 4E-8 1E-10 - -
47 Silver-111 D, see 'Ag 9E+2 2E+3 6E-7 - - -
LLI wall Liver
(1E+3) (2E+3) - 2E-9 2E-5 2E-4
W, see 1OZAg - 9E+2 4E-7 1E-9 - -
Y, see 102A9 - 9E+2 4E-7 1E-9 - -
47 Silver-112 D, see "?Ag 3E+3 8E+3 3E-6 1E-8 4E-5 AE-4
W, see '%Ag - 1E+4 4E-6 1E-8 - -
Y, see 102A9 - 9E+3 4E-6 1E-8 - -
47 Silver-115°2 D, see 'Ag 3E+4 9E+4 4E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see '%Ag - 9E+4 4E-5 1E-7 - -
Y, see 1OzAg - 8E+4 3E-5 1E-7 - -
48 Cadmium-1042 D, all compounds
except those given
for Wand Y 2E+4 7TE+4 3E-5 9E-8 3E-4 3E-3
W, sulfides, halides,
and nitrates - 1E+5 5E-5 2E-7 - -
Y, oxides and
hydroxides - 1E+5 5E-5 2E-7 - -
48 Cadmium-107 D, see "%Cd 2E+4 5E+4 2E-5 8E-8 3E-4 3E-3
W, see "%*Cd - 6E+4 2E-5 8E-8 - -

Y, see 10464 - 5E+4 2E-5 7E-8 - -
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
48 Cadmium-109 D, see '%Cd 3E+2 4E+1 1E-8 - - -
Kidneys Kidneys
(4E+2) (5E+1) - 7E-11 6E-6 6E-5
W, see '%Cd - 1E+2 5E-8 - - -
Kidneys
- (1E+2) - 2E-10 - -
Y, see 10404 - 1E+2 5E-8 2E-10 - -
48 Cadmium-113m D, see '%Cd 2E+1 2E+0 1E-9 - - -
Kidneys Kidneys
(4E+1) (4E+0) - 5E-12 5E-7 5E-6
W, see 104Cd - 8E+0 4E-9 - - -
Kidneys
- (1E+1) - 2E-11 - -
Y, see "®Cd - 1E+1 5E-9 2E-11 - -
48 Cadmium-113 D, see "%Cd 2E+1 2E+0 9E-10 - - -
Kidneys Kidneys
(3E+1) (3E+0) - 5E-12 4E-7 4E-6
W, see '*Cd - 8E+0 3E-9 - - -
Kidneys
- (1E+1) - 2E-11 - -
Y, see 10464 - 1E+1 6E-9 2E-11 - -
48 Cadmium-115m D, see '%Cd 3E+2 5E+1 2E-8 - 4E-6 4E-5
Kidneys
- (8E+1) - 1E-10 - -
W, see 104cq - 1E+2 5E-8 2E-10 - -
Y, see '®Cd - 1E+2 6E-8 2E-10 - -
48 Cadmium-115 D, see '%Cd 9E+2 1E+3 6E-7 2E-9 - -
LLI wall
(1E+3) - - - 1E-5 1E-4
W, see %Cd - 1E+3 5E-7 2E-9 - -
Y, see 10464 - 1E+3 6E-7 2E-9 - -
48 Cadmium-117m D, see "%Cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, see 104cq - 2E+4 7E-6 2E-8 - -
Y, see '®Cd - 1E+4 6E-6 2E-8 - -
48 Cadmium-117 D, see "%Cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, see %Cd - 2E+4 7E-6 2E-8 - -
Y, see 10464 - 1E+4 6E-6 2E-8 - -
49 Indium-109 D, all compounds
except those given
for W 2E+4 4E+4 2E-5 6E-8 3E-4 3E-3
W, oxides,
hydroxides, halides,
and nitrates - 6E+4 3E-5 9E-8 - -
49 Indium-1102 D, see '®In 2E+4 AE+4 2E-5 6E-8 2E-4 2E-3

(69.1 min) W, see 1091 - 6E+4 2E-5 8E-8 - -
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Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
49 Indium-110 D, see "In 5E+3 2E+4 7E-6 2E-8 7E-5 7E-4
(4.9 h) W, see "®In - 2E+4 8E-6 3E-8 - -
49 Indium-111 D, see ®In 4E+3 6E+3 3E-6 9E-9 6E-5 6E-4
W, see 091 - 6E+3 3E-6 9E-9 - -
49 Indium-1122 D, see "®In 2E+5 6E+5 3E-4 9E-7 2E-3 2E-2
W, see 091 - 7E+5 3E-4 1E-6 - -
49 Indium-113m? D, see "®In 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
W, see 091 - 2E+5 8E-5 3E-7 - -
49 Indium-114m D, see ®In 3E+2 6E+1 3E-8 9E-11 - -
LLI wall
(4E+2) - - - 5E-6 5E-5
W, see 091 - 1E+2 4E-8 1E-10 - -
49 Indium-115m D, see "®In 1E+4 AE+4 2E-5 6E-8 2E-4 2E-3
W, see 091 - 5E+4 2E-5 7E-8 - -
49 Indium-115 D, see "®In 4E+1 1E+0 6E-10 2E-12 5E-7 5E-6
W, see 091 - 5E+0 2E-9 8E-12 - -
49 Indium-116m? D, see "®In 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
W, see 091 - 1E+5 5E-5 2E-7 - -
49 Indium-117m? D, see "®In 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, see 091 - 4E+4 2E-5 6E-8 - -
49 Indium-1172 D, see "®In 6E+4 2E+5 7E-5 2E-7 8E-4 8E-3
W, see 1091 - 2E+5 9E-5 3E-7 - -
49 Indium-119m? D, see '®In AE+4 1E+5 5E-5 2E-7 - -
St wall
(5E+4) - - - 7TE-4 7E-3
W, see 1091 - 1E+5 6E-5 2E-7 - -
50 Tin-110 D, all compounds
except those given
for W 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
W, sulfides, oxides,
hydroxides, halides,
nitrates, and stannic
phosphate - 1E+4 5E-6 2E-8 - -
50 Tin-1112 D, see 10gn 7TE+4 2E+5 9E-5 3E-7 1E-3 1E-2
W, see "%Sn - 3E+5 1E-4 4E-7 - -
50 Tin-113 D, see '°Sn 2E+3 1E+3 5E-7 2E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
W, see 031 - 5E+2 2E-7 8E-10 - -
50 Tin-117m D, see '°Sn 2E+3 1E+3 5E-7 - - -
LLI wall Bone surf
(2E+3) (2E+3) - 3E-9 3E-5 3E-4
W, see 105 - 1E+3 6E-7 2E-9 - -
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Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
50 Tin-119m D, see '"°Sn 3E+3 2E+3 1E-6 3E-9 - -
LLI wall
(4E+3) - - - 6E-5 6E-4
W, see "Sn - 1E+3 4E-7 1E-9 - -
50 Tin-121m D, see 11OSn 3E+3 9E+2 4E-7 1E-9 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
W, see "°Sn - 5E+2 2E-7 8E-10 - -
50 Tin-121 D, see ''°Sn 6E+3 2E+4 6E-6 2E-8 - -
LLI wall
(6E+3) - - - 8E-5 8E-4
W, see "Sn - 1E+4 5E-6 2E-8 - -
50 Tin-123m2 D, see '°Sn 5E+4 1E+5 5E-5 2E-7 7E-4 7E-3
W, see "Sn - 1E+5 6E-5 2E-7 - -
50 Tin-123 D, see ''°Sn 5E+2 6E+2 3E-7 9E-10 - -
LLI wall
(6E+2) - - - 9E-6 9E-5
W, see ""Sn - 2E+2 7E-8 2E-10 - -
50 Tin-125 D, see '°Sn 4AE+2 9E+2 4E-7 1E-9 - -
LLI wall
(5E+2) - - - 6E-6 6E-5
W, see "Sn - 4E+2 1E-7 5E-10 - -
50 Tin-126 D, see '"°Sn 3E+2 6E+1 2E-8 8E-11 4E-6 4E-5
W, see "Sn - 7E+1 3E-8 9E-11 - -
50 Tin-127 D, see '°Sn 7E+3 2E+4 8E-6 3E-8 9E-5 9E-4
W, see "Sn - 2E+4 8E-6 3E-8 - -
50 Tin-1 282 D, see 11OSn 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, see ""Sn - 4E+4 1E-5 5E-8 - -
51 Antimony-115° D, all compounds
except those given
for W 8E+4 2E+5 1E-4 3E-7 1E-3 1E-2
W, oxides,
hydroxides, halides,
sulfides, sulfates,
and nitrates - 3E+5 1E-4 4E-7 - -
51 Antimony-1 16m? D, see 115gp 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
W, see 1158b - 1E+5 6E-5 2E-7 - -
51 Antimony-1162 D, see ""°Sb TE+4 3E+5 1E-4 4E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see "5gh - 3E+5 1E-4 5E-7 - -
51 Antimony-117 D, see '"°sb 7TE+4 2E+5 9E-5 3E-7 9E-4 9E-3
W, see '"°sb - 3E+5 1E-4 4E-7 - -
51 Antimony-118m D, see '"°sb 6E+3 2E+4 8E-6 3E-8 7E-5 7E-4
W, see 1158b 5E+3 2E+4 9E-6 3E-8 - -




Figure: 30 TAC §336. (d) Table | Table Il Table I
5 3 330359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col.2 Col.3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
51 Antimony-119 D, see '5Sb 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
W, see "'°Sb 2E+4 3E+4 1E-5 4E-8 - .
51 Antimony-120? D, see '"°Sb 1E+5 4E+5 2E-4 6E-7 - -
(16 min) St wall
(2E+5) - - - 2E-3 2E-2
W, see '"°sp - 5E+5 2E-4 TE-7 - -
51 Antimony-120 D, see "°Sb 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
(5.76 d) W, see %S 9E+2 1E+3 5E-7 2E-9 - -
51 Antimony-122 D, see '"®°sb 8E+2 2E+3 1E-6 3E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
W, see '"°sp TE+2 1E+3 4E-7 2E-9 - -
51 Antimony-124m? D, see '"°Sb 3E+5 8E+5 4E-4 1E-6 3E-3 3E-2
W, see "'°Sb 2E+5 6E+5 2E-4 8E-7 - .
51 Antimony-124 D, see '"°Sb 6E+2 9E+2 4E-7 1E-9 7E-6 7E-5
W, see '"5sp 5E+2 2E+2 1E-7 3E-10 - -
51 Antimony-125 D, see "°Sb 2E+3 2E+3 1E-6 3E-9 3E-5 3E-4
W, see '"5sp - 5E+2 2E-7 7E-10 - -
51 Antimony-126m®> D, see '"°Sb 5E+4 2E+5 8E-5 3E-7 - -
St wall
(TE+4) - - - 9E-4 9E-3
W, see '"°sp - 2E+5 8E-5 3E-7 - -
51 Antimony-126 D, see '°Sb 6E+2 1E+3 5E-7 2E-9 7E-6 7E-5
W, see '"5sp 5E+2 5E+2 2E-7 7E-10 - -
51 Antimony-127 D, see "®°sSb 8E+2 2E+3 9E-7 3E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
W, see "'°Sb 7TE+2 9E+2 4E-7 1E-9 - .
51 Antimony-1282 D, see '"°Sb 8E+4 AE+5 2E-4 5E-7 - -
(1E+5) - - - 1E-3 1E-2
W, see '"°sp - 4E+5 2E-4 6E-7 - -
51 Antimony-128 D, see "°Sb 1E+3 4E+3 2E-6 6E-9 2E-5 2E-4
(9.01 h) W, see "1%Spb - 3E+3 1E-6 5E-9 - -
51 Antimony-129 D, see '°Sb 3E+3 9E+3 4E-6 1E-8 4E-5 AE-4
W, see '"°sp - 9E+3 4E-6 1E-8 - -
51 Antimony-130? D, see '"°Sb 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
W, see '"°sp - 8E+4 3E-5 1E-7 - -
51 Antimony-1312 D, see '"°Sb 1E+4 2E+4 1E-5 - - -
Thyroid Thyroid
(2E+4) (4E+4) - 6E-8 2E-4 2E-3
W, see "'°Sb - 2E+4 1E-5 - -
Thyroid
- (4E+4) - 6E-8 - -
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
52 Tellurium-116 D, all compounds
except those given
for W 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, oxides,
hydroxides, and
nitrates - 3E+4 1E-5 4E-8 - -
52 Tellurium-121m D, see M6Te 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf
(TE+2) (4E+2) - 5E-10 1E-5 1E-4
W, see ""®Te - 4E+2 2E-7 6E-10 - -
52 Tellurium-121 D, see '"*Te 3E+3 4E+3 2E-6 6E-9 4E-5 AE-4
W, see 11'STe - 3E+3 1E-6 4E-9 - -
52 Tellurium-123m D, see 116Te 6E+2 2E+2 9E-8 - - -
Bone surf Bone surf
(1E+3) (5E+2) - 8E-10 1E-5 1E-4
W, see M6Te - 5E+2 2E-7 8E-10 - -
52 Tellurium-123 D, see 6T 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf
(1E+3) (5E+2) - 7E-10 2E-5 2E-4
W, see 11'STe - 4E+2 2E-7 - - -
Bone surf
- (1E+3) - 2E-9 - -
52 Tellurium-125m D, see '"*Te 1E+3 4E+2 2E-7 - - -
Bone surf Bone surf
(1E+3) (1E+3) - 1E-9 2E-5 2E-4
W, see ""®Te - TE+2 3E-7 1E-9 - -
52 Tellurium-127m D, see '"*Te 6E+2 3E+2 1E-7 - 9E-6 9E-5
Bone surf
- (4E+2) - 6E-10 - -
W, see ""®Te - 3E+2 1E-7 4E-10 - -
52 Tellurium-127 D, see '"*Te 7E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see ""®Te - 2E+4 7E-6 2E-8 - -
52 Tellurium-129m D, see '"*Te 5E+2 6E+2 3E-7 9E-10 7E-6 7E-5
W, see M6Te - 2E+2 1E-7 3E-10 - -
52 Te||ur|um_‘|292 D, see 116Te 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
W, see ""Te - TE+4 3E-5 1E-7 - -
52 Tellurium-131m D, see 6T 3E+2 4E+2 2E-7 - - -
Thyroid Thyroid
(6E+2) (1E+3) - 2E-9 8E-6 8E-5
W, see '"®Te - 4E+2 2E-7 - - -
Thyroid
- (9E+2) - 1E-9 - -
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& 3 336-359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
52 Tellurium-1312 D, see ""*Te 3E+3 5E+3 2E-6 - - -
Thyroid Thyroid
(BE+3) (1E+4) - 2E-8 8E-5 8E-4
W, see ""®Te - 5E+3 2E-6 - - -
Thyroid
- (1E+4) - 2E-8 - -
52 Tellurium-132 D, see 161¢ 2E+2 2E+2 9E-8 - - -
Thyroid Thyroid
(TE+2) (8E+2) - 1E-9 9E-6 9E-5
W, see ""®Te - 2E+2 9E-8 - - -
Thyroid
- (6E+2) - 9E-10 - -
52 Tellurium-133m? D, see ""®Te 3E+3 5E+3 2E-6 - - -
Thyroid Thyroid
(6E+3) (1E+4) - 2E-8 9E-5 9E-4
W, see '"®Te - SE+3 2E-6 - - -
Thyroid
- (1E+4) - 2E-8 - -
52 Tellurium-1332 D, see ""®Te 1E+4 2E+4 9E-6 - - -
Thyroid Thyroid
(3E+4) (BE+4) - 8E-8 4E-4 4E-3
W, see ""®Te - 2E+4 9E-6 - - -
Thyroid
- (6E+4) - 8E-8 - -
52 Tellurium-1342 D, see ""®Te 2E+4 2E+4 1E-5 - - -
Thyroid Thyroid
(2E+4) (5E+4) - 7E-8 3E-4 3E-3
W, see ""®Te - 2E+4 1E-5 - - -
Thyroid
- (5E+4) - 7E-8 - -
53 lodine-120m?2 D, all compounds 1E+4 2E+4 9E-6 3E-8 - -
Thyroid
(2E+4) - - - 2E-4 2E-3
53 lodine-1202 D, all compounds 4E+3 9E+3 4E-6 - - -
Thyroid Thyroid
(8E+3) (2E+4) - 2E-8 1E-4 1E-3
53 lodine-121 D, all compounds 1E+4 2E+4 8E-6 - - -
Thyroid Thyroid
(3E+3) (5E+4) - 7E-8 4E-4 4E-3
53 lodine-123 D, all compounds 3E+3 6E+3 3E-6 - - -
Thyroid Thyroid
(1E+4) (2E+4) - 2E-8 1E-4 1E-3
53 lodine-124 D, all compounds 5E+1 8E+1 3E-8 - - -
Thyroid Thyroid
(2E+2) (3E+2) - 4E-10 2E-6 2E-5
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
53 lodine-125 D, all compounds 4E+1 6E+1 3E-8 - - -
Thyroid Thyroid
(1E+2) (2E+2) - 3E-10 2E-6 2E-5
53 lodine-126 D, all compounds 2E+1 4E+1 1E-8 - - -
Thyroid Thyroid
(TE+1) (1E+2) - 2E-10 1E-6 1E-5
53 lodine-1282 D, all compounds 4E+4 1E+5 5E-5 2E-7 - -
St wall
(BE+4) - - - 8E-4 8E-3
53 lodine-129 D, all compounds 5E+0 9E+0 4E-9 - - -
Thyroid Thyroid
(2E+1) (3E+1) - 4E-11 2E-7 2E-6
53 lodine-130 D, all compounds 4E+2 TE+2 3E-7 - - -
Thyroid Thyroid
(1E+3) (2E+3) - 3E-9 2E-5 2E-4
53 lodine-131 D, all compounds 3E+1 5E+1 2E-8 - - -
Thyroid Thyroid
(9E+1) (2E+2) - 2E-10 1E-6 1E-5
53 lodine-132m?2 D, all compounds 4E+3 8E+3 4E-6 - - -
Thyroid Thyroid
(1E+4) (2E+4) - 3E-8 1E-4 1E-3
53 lodine-132 D, all compounds 4E+3 8E+3 3E-6 - - -
Thyroid Thyroid
(9E+3) (1E+4) - 2E-8 1E-4 1E-3
53 lodine-133 D, all compounds 1E+2 3E+2 1E-7 - - -
Thyroid Thyroid
(5E+2) (9E+2) - 1E-9 7E-6 7E-5
53 lodine-1342 D, all compounds 2E+4 5E+4 2E-5 6E-8 - -
Thyroid
(3E+4) - - - 4E-4 4E-3
53 lodine-135 D, all compounds 8E+2 2E+3 TE-7 - - -
Thyroid Thyroid
(3E+3) (4E+3) - 6E-9 3E-5 3E-4
54 Xenon-120° Submersion' - - 1E-5 4E-8 - -
54 Xenon-1212 Submersion’ - - 2E-6 1E-8 - -
54 Xenon-122 Subrnersion1 - - 7E-5 3E-7 - -
54 Xenon-123 Submersi0n1 - - 6E-6 3E-8 - -
54 Xenon-125 Subrnersion1 - - 2E-5 7E-8 - -
54 Xenon-127 Submersi0n1 - - 1E-5 6E-8 - -
54 Xenon-129m Submersion’ - - 2E-4 9E-7 - -
54 Xenon-131m Submersi0n1 - - 4E-4 2E-6 - -
54 Xenon-133m Submersion’ - - 1E-4 6E-7 - -
54 Xenon-133 Submersi0n1 - - 1E-4 5E-7 - -
54 Xenon-135m? Submersion’ - - 9E-6 4E-8 - -
54 Xenon-135 Submersi0n1 - - 1E-5 7E-8 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
54 Xenon-138? Submersion’ - - 4E-6 2E-8 - -
55 Cesium-1252 D, all compounds 5E+4 1E+5 6E-5 2E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
55 Cesium-127 D, all compounds 6E+4 9E+4 4E-5 1E-7 9E-4 9E-3
55 Cesium-129 D, all compounds 2E+4 3E+4 1E-5 5E-8 3E-4 3E-3
55 Cesium-130?2 D, all compounds 6E+4 2E+5 8E-5 3E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
55 Cesium-131 D, all compounds 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
55 Cesium-132 D, all compounds 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
55 Cesium-134m D, all compounds 1E+5 1E+5 6E-5 2E-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
55 Cesium-134 D, all compounds 7E+1 1E+2 4E-8 2E-10 9E-7 9E-6
55 Cesium-135m? D, all compounds 1E+5 2E+5 8E-5 3E-7 1E-3 1E-2
55 Cesium-135 D, all compounds 7TE+2 1E+3 5E-7 2E-9 1E-5 1E-4
55 Cesium-136 D, all compounds 4E+2 TE+2 3E-7 9E-10 6E-6 6E-5
55 Cesium-137 D, all compounds 1E+2 2E+2 6E-8 2E-10 1E-6 1E-5
55 Cesium-1382 D, all compounds 2E+4 6E+4 2E-5 8E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
56 Barium-1262 D, all compounds 6E+3 2E+4 6E-6 2E-8 8E-5 8E-4
56 Barium-128 D, all compounds S5E+2 2E+3 TE-7 2E-9 7TE-6 7E-5
56 Barium-131m? D, all compounds 4E+5 1E+6 6E-4 2E-6 - -
St wall
(5E+5) - - - TE-3 7E-2
56 Barium-131 D, all compounds 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
56 Barium-133m D, all compounds 2E+3 9E+3 4E-6 1E-8 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
56 Barium-133 D, all compounds 2E+3 TE+2 3E-7 9E-10 2E-5 2E-4
56 Barium-135m D, all compounds 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
56 Barium-1392 D, all compounds 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
56 Barium-140 D, all compounds 5E+2 1E+3 6E-7 2E-9 - -
LLI wall
(BE+2) - - - 8E-6 8E-5
56 Barium-1412 D, all compounds 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
56 Barium-1422 D, all compounds 5E+4 1E+5 6E-5 2E-7 TE-4 7E-3
57 Lanthanum-1312 D, all compounds
except those given
for W 5E+4 1E+5 5E-5 2E-7 6E-4 6E-3
W, oxides and
hydroxides - 2E+5 TE-5 2E-7 - -
57 Lanthanum-132 D, see ®'La 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
W, see 131|_a - 1E+4 5E-6 2E-8 - -
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
57 Lanthanum-135 D, see 'La 4E+4 1E+5 4E-5 1E-7 5E-4 5E-3
W, see ®'La - 9E+4 4E-5 1E-7 - -
57 Lanthanum-137 D, see ®'La 1E+4 6E+1 3E-8 - 2E-4 2E-3
Liver
- (TE+1) - 1E-10 - -
W, see 131|_a - 3E+2 1E-7 - - -
Liver
- (3E+2) - 4E-10 - -
57 Lanthanum-138 D, see °'La 9E+2 4E+0 1E-9 5E-12 1E-5 1E-4
W, see U P - 1E+1 6E-9 2E-11 - -
57 Lanthanum-140 D, see °'La 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, see B8 5 - 1E+3 5E-7 2E-9 - -
57 Lanthanum-141 D, see U P 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
W, see 131|_a - 1E+4 5E-6 2E-8 - -
57 Lanthanum_1422 D, see 131|_a 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see 131|_a - 3E+4 1E-5 5E-8 - -
57 Lanthanum-143° D, see ®'La 4AE+4 1E+5 4E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see ®'La - 9E+4 4E-5 1E-7 - -
58 Cerium-134 W, all compounds
except those given
forY 5E+2 TE+2 3E-7 1E-9 - -
LLI wall
(BE+2) - - - 8E-6 8E-5
Y, oxides,
hydroxides, and
fluorides - T7TE+2 3E-7 9E-10 - -
58 Cerium-135 W, see *Ce 2E+3 4E+3 2E-6 5E-9 2E-5 2E-4
Y, see ®*Ce - 4E+3 1E-6 5E-9 - -
58 Cerium-137m W, see **Ce 2E+3 4E+3 2E-6 6E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, see *Ce - 4E+3 2E-6 5E-9 - -
58 Cerium-137 W, see *Ce 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
Y, see B4ce - 1E+5 5E-5 2E-7 - -
58 Cerium-139 W, see *Ce 5E+3 8E+2 3E-7 1E-9 7E-5 7E-4
Y, see ®*Ce - TE+2 3E-7 9E-10 - -
58 Cerium-141 W, see 134Ce 2E+3 TE+2 3E-7 1E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, see B34ce - 6E+2 2E-7 8E-10 - -
58 Cerium-143 W, see "*Ce 1E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see B4ce - 2E+3 TE-7 2E-9 - -
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
58 Cerium-144 W, see "*Ce 2E+2 3E+1 1E-8 4E-11 - -
LLI wall
(3E+2) - - - 3E-6 3E-5
Y, see 134ce - 1E+1 6E-9 2E-11 - -
59 Praseodymium-136°> W, all compounds ~ 5E+4 2E+5 1E-4 3E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
Y, oxides,
hydroxides, carbides,
and fluorides
- 2E+5 9E-5 3E-7 - -
59 Praseodymium-1372 W, see "°Pr AE+4 2E+5 6E-5 2E-7 5E-4 SE-3
Y, see "*pr - 1E+5 6E-5 2E-7 - -
59 Praseodymium-138m vy see '*°Pr 1E+4 5E+4 2E-5 8E-8 1E-4 1E-3
Y, see 136p - 4E+4 2E-5 6E-8 - -
59 Praseodymium-139 w, see "pr 4E+4 1E+5 5E-5 2E-7 6E-4 6E-3
Y, see 136p - 1E+5 5E-5 2E-7 - -
59 Praseodymium-142m? W, see "*°Pr 8E+4 2E+5 7E-5 2E-7 1E-3 1E-2
Y, see 136p - 1E+5 6E-5 2E-7 - -
59 Praseodymium-142 v, see "pr 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
Y, see "*pr - 2E+3 8E-7 3E-9 - -
59 Praseodymium-143 v, see "pr 9E+2 8E+2 3E-7 1E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see 136p - TE+2 3E-7 9E-10 - -
59 Praseodymium-1442 W, see "°Pr 3E+4 1E+5 5E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
Y, see "*pr - 1E+5 5E-5 2E-7 - -
59 Praseodymium-145 v, see "pr 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
Y, see 136p - 8E+3 3E-6 1E-8 - -
59 Praseodymium-1472 W, see "°Pr SE+4 2E+5 8E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
Y, see 136p - 2E+5 8E-5 3E-7 - -
60 Neodymium-1362 W, all compounds
except those given
forY 1E+4 6E+4 2E-5 8E-8 2E-4 2E-3
Y, oxides,
hydroxides, carbides,
and fluorides
- 5E+4 2E-5 8E-8 - -
60 Neodymium-138 W, see "°Nd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
Y, see 136N g - 5E+3 2E-6 7TE-9 - -
60 Neodymium-139m  w, see "*Nd 5E+3 2E+4 7E-6 2E-8 7E-5 7E-4

Y, see 138Nd - 1E+4 6E-6 2E-8 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
60 Neodymium-1 392 W, see 136N g 9E+4 3E+5 1E-4 5E-7 1E-3 1E-2
Y, see "*°Nd - 3E+5 1E-4 4E-7 - -
60 Neodymium-141 W, see "*°Nd 2E+5 7E+5 3E-4 1E-6 2E-3 2E-2
Y, see "*°Nd - 6E+5 3E-4 9E-7 - -
60 Neodymium-147 W, see "¥Nd 1E+3 9E+2 4E-7 1E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see "**Nd - 8E+2 4E-7 1E-9 - -
60 Neodymium_1492 W, see 136N g 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
Y, see "**Nd - 2E+4 1E-5 3E-8 - -
60 Neodym|um_1512 W, see 136N g 7TE+4 2E+5 8E-5 3E-7 9E-4 9E-3
Y, see "*°Nd - 2E+5 8E-5 3E-7 - -
61 Promethium-141?> W, all compounds
except those given
forY 5E+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
Y, oxides,
hydroxides, carbides,
and fluorides
- 2E+5 7E-5 2E-7 - -
61 Promethium-143  w, see ™'Pm 5E+3 6E+2 2E-7 8E-10 7E-5 7E-4
Y, see “1pm - TE+2 3E-7 1E-9 - -
61 Promethium-144  w, see "'Pm 1E+3 1E+2 5E-8 2E-10 2E-5 2E-4
Y, see “1pm - 1E+2 5E-8 2E-10 - -
61 Promethium-145  w, see ™'Pm 1E+4 2E+2 7E-8 - 1E-4 1E-3
Bone surf
- (2E+2) - 3E-10 - -
Y, see “1pm - 2E+2 8E-8 3E-10 - -
61 Promethium-146  w, see "'Pm 2E+3 5E+1 2E-8 7E-11 2E-5 2E-4
Y, see 141Pm - 4E+1 2E-8 6E-11 - -
61 Promethium-147 W, see "'Pm 4E+3 1E+2 5E-8 - - -
LLI wall Bone surf
(5E+3) (2E+2) - 3E-10 7E-5 7E-4
Y, see “1pm - 1E+2 6E-8 2E-10 - -
61 Promethium-148m \, see ™'Pm 7TE+2 3E+2 1E-7 4E-10 1E-5 1E-4
Y, see “1pm - 3E+2 1E-7 5E-10 - -
61 Promethium-148  w, see ™'Pm 4E+2 5E+2 2E-7 8E-10 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
Y, see “1pm - 5E+2 2E-7 7E-10 - -
61 Promethium-149 W, see "'Pm 1E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see “1pm - 2E+3 8E-7 2E-9 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col.2 Col.3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
61 Promethium-150 W, see "'Pm 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
Y, see "'Pm - 2E+4 7E-6 2E-8 - -
61 Promethium-151 W, see "'Pm 2E+3 4E+3 1E-6 5E-9 2E-5 2E-4
Y, see “pm - 3E+3 1E-6 4E-9 - -
62 Samarium-141m? W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
62 Samarium-1412 W, all compounds 5E+4 2E+5 8E-5 2E-7 - -
St wall
(BE+4) - - - 8E-4 8E-3
62 Samarium-1422 W, all compounds 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
62 Samarium-145 W, all compounds 6E+3 S5E+2 2E-7 7E-10 8E-5 8E-4
62 Samarium-146 W, all compounds 1E+1 4E-2 1E-11 - - -
Bone surf Bone surf
(3E+1) (BE-2) - 9E-14 3E-7 3E-6
62 Samarium-147 W, all compounds 2E+1 4E-2 2E-11 - - -
Bone surf Bone surf
(3E+1) (7E-2) - 1E-13 4E-7 4E-6
62 Samarium-151 W, all compounds 1E+4 1E+2 4E-8 - - -
LLI wall Bone surf
(1E-4) (2E+2) - 2E-10 2E-4 2E-3
62 Samarium-153 W, all compounds 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
62 Samarium-1552 W, all compounds 6E+4 2E+5 9E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
62 Samarium-156 W, all compounds 5E+3 9E+3 4E-6 1E-8 7E-5 7E-4
63 Europium-145 W, all compounds 2E+3 2E+3 8E-7 3E-9 2E-5 2E-4
63 Europium-146 W, all compounds 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
63 Europium-147 W, all compounds 3E+3 2E+3 TE-7 2E-9 4E-5 4E-4
63 Europium-148 W, all compounds 1E+3 4E+2 1E-7 5E-10 1E-5 1E-4
63 Europium-149 W, all compounds 1E+4 3E+3 1E-6 4E-9 2E-4 2E-3
63 Europium-150 W, all compounds 3E+3 8E+3 4E-6 1E-8 4E-5 4E-4
(12.62 h)
63 Europium-150 W, all compounds 8E+2 2E+1 8E-9 3E-11 1E-5 1E-4
(34.2y)
63 Europium-152m W, all compounds 3E+3 6E+3 3E-6 9E-9 4E-5 4E-4
63 Europium-152 W, all compounds 8E+2 2E+1 1E-8 3E-11 1E-5 1E-4
63 Europium-154 W, all compounds 5E+2 2E+1 8E-9 3E-11 7E-6 7E-5
63 Europium-155 W, all compounds 4E+3 9E+1 4E-8 - 5E-5 5E-4
Bone surf
- (1E+2) - 2E-10 - -
63 Europium-156 W, all compounds 6E+2 5E+2 2E-7 6E-10 8E-6 8E-5
63 Europium-157 W, all compounds 2E+3 S5E+3 2E-6 7E-9 3E-5 3E-4
63 Europium-158? W, all compounds 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
64 Gadolinium-145> D, all compounds
except those given
for W 5E+4 2E+5 6E-5 2E-7 -
St wall
(5E+4) - - - 6E-4 6E-3
W, oxides,
hydroxides, and
fluorides - 2E+5 7E-5 2E-7 -
64 Gadolinium-146 D, see "5Gd 1E+3 1E+2 5E-8 2E-10 2E-5 2E-4
W, see "Gd - 3E+2 1E-7 4E-10 -
64 Gadolinium-147 D, see "5Gd 2E+3 4E+3 2E-6 6E-9 3E-5 3E-4
W, see "*°Gd - 4E+3 1E-6 5E-9 -
64 Gadolinium-148 D, see "5Gd 1E+1 8E+3 3E-12 - -
Bone surf Bone surf
(2E+1) (2E+2) - 2E-14 3E-7 3E-6
W, see "*°Gd - 3E-2 1E-11 - -
Bone surf
- (6E-2) - 8E-14 -
64 Gadolinium-149 D, see "5Gd 3E+3 2E+3 9E-7 3E-9 4E-5 4E-4
W, see "°Gd - 2E+3 1E-6 3E-9 -
64 Gadolinium-151 D, see "5Gd 6E+3 4E+2 2E-7 - 9E-5 9E-4
Bone surf
- (6E+2) - 9E-10 -
W, see "°Gd - 1E+3 5E-7 2E-9 -
64 Gadolinium-152 D, see "5Gd 2E+1 1E-2 4E-12 - -
Bone surf Bone surf
(3E+1) (2E-2) - 3E-14 4E-7 4E-6
W, see "*°Gd - 4E-2 2E-11 - -
Bone surf
- (8E-2) - 1E-13 -
64 Gadolinium-153 D, see "5Gd 5E+3 1E+2 6E-8 - 6E-5 6E-4
Bone surf
- (2E+2) - 3E-10 -
W, see "°Gd - 6E+2 2E-7 8E-10 -
64 Gadolinium-159 D, see "5Gd 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, see "Gd - 6E+3 2E-6 8E-9 -
65 Terbium-1472 W, all compounds 9E+3 3E+4 1E-5 5E-8 1E-4 1E-3
65 Terbium-149 W, all compounds 5E+3 TE+2 3E-7 1E-9 7E-5 7TE-4
65 Terbium-150 W, all compounds 5E+3 2E+4 9E-6 3E-8 7E-5 7E-4
65 Terbium-151 W, all compounds 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
65 Terbium-153 W, all compounds 5E+3 7E+3 3E-6 1E-8 7E-5 7E-4
65 Terbium-154 W, all compounds 2E+3 4E+3 2E-6 6E-9 2E-5 2E-4
65 Terbium-155 W, all compounds 6E+3 8E+3 3E-6 1E-8 8E-5 8E-4
65 Terbium-156m W, all compounds 2E+4 3E+4 1E-5 4E-8 2E-4 2E-3

(5.0 h)
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col.2 Col.3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
65 Terbium-156m W, all compounds 7E+3 8E+3 3E-6 1E-8 1E-4 1E-3
(24.4 h)
65 Terbium-156 W, all compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
65 Terbium-157 W, all compounds S5E+4 3E+2 1E-7 - - -
LLI wall Bone surf
(5E+4) (6E+2) - 8E-10 TE-4 7E-3
65 Terbium-158 W, all compounds 1E+3 2E+1 8E-9 3E-11 2E-5 2E-4
65 Terbium-160 W, all compounds 8E+2 2E+2 9E-8 3E-10 1E-5 1E-4
65 Terbium-161 W, all compounds 2E+3 2E+3 TE-7 2E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
66 Dysprosium-155 W, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
66 Dysprosium-157 W, all compounds 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
66 Dysprosium-159 W, all compounds 1E+4 2E+3 1E-6 3E-9 2E-4 2E-3
66 Dysprosium-165 W, all compounds 1E+4 5E+4 2E-5 6E-8 2E-4 2E-3
66 Dysprosium-166 W, all compounds 6E+2 TE+2 3E-7 1E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
67 Holmium-1552 W, all compounds 4E+4 2E+5 6E-5 2E-7 6E-4 6E-3
67 Holmium-1572 W, all compounds 3E+5 1E+6 6E-4 2E-6 4E-3 4E-2
67 Holmium-1592 W, all compounds 2E+5 1E+6 4E-4 1E-6 3E-3 3E-2
67 Holmium-161 W, all compounds 1E+5 4E+5 2E-4 6E-7 1E-3 1E-2
67 Holmium-162m? W, all compounds 5E+4 3E+5 1E-4 4E-7 TE-4 7E-3
67 Holmium-1622 W, all compounds 5E+5 2E+6 1E-3 3E-6 - -
St wall
(8E+5) - - - 1E-2 1E-1
67 Holmium-164m? W, all compounds 1E+5 3E+5 1E-4 4E-7 1E-3 1E-2
67 Holmium-1642 W, all compounds 2E+5 6E+5 3E-4 9E-7 - -
St wall
(2E+5) - - - 3E-3 3E-2
67 Holmium-166m W, all compounds 6E+2 7E+0 3E-9 9E-12 9E-6 9E-5
67 Holmium-166 W, all compounds 9E+2 2E+3 TE-7 2E-9 - -
LLI wall
(9E+2) - - - 1E-5 1E-4
67 Holmium-167 W, all compounds 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
68 Erbium-161 W, all compounds 2E+4 6E+4 3E-5 9E-8 2E-4 2E-3
68 Erbium-165 W, all compounds 6E+4 2E+5 8E-5 3E-7 9E-4 9E-3
68 Erbium-169 W, all compounds 3E+3 3E+3 1E-6 4E-9 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
68 Erbium-171 W, all compounds 4E+3 1E+4 4E-6 1E-8 5E-5 5E-4
68 Erbium-172 W, all compounds 1E+3 1E+3 6E-7 2E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
69 Thulium-1622 W, all compounds TE+4 3E+5 1E-4 4E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
69 Thulium-166 W, all compounds  4E+3 1E+4 6E-6 2E-8 6E-5 6E-4
69 Thulium-167 W, all compounds 2E+3 2E+3 8E-7 3E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
69 Thulium-170 W, all compounds 8E+2 2E+2 9E-8 3E-10 - -
LLI wall
(1E+3) - - - 1E-5 1E-4
69 Thulium-171 W, all compounds 1E+4 3E+2 1E-7 - - -
LLI wall Bone surf
(1E+4) (BE+2) - 8E-10 2E-4 2E-3
69 Thulium-172 W, all compounds TE+2 1E+3 5E-7 2E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
69 Thulium-173 W, all compounds 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
69 Thulium-1752 W, all compounds TE+4 3E+5 1E-4 4E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
70 Ytterbium-1622 W, all compounds
except those given
for Y 7TE+4 3E+5 1E-4 4E-7 1E-3 1E-2
Y, oxides,
hydroxides, and
fluorides - 3E+5 1E-4 4E-7 - -
70 Ytterbium-166 W, see "®2vb 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
Y, see "2Yb - 2E+3 8E-7 3E-9 - -
70 Ytterbium-1672 W, see "®2vb 3E+5 8E+5 3E-4 1E-6 4E-3 4E-2
Y, see "2Yb - 7E+5 3E-4 1E-6 - -
70 Ytterbium-169 W, see "®2vb 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
Y, see "2Yb - 7TE+2 3E-7 1E-9 - -
70 Ytterbium-175 W, see "®2vb 3E+3 4E+3 1E-6 5E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
Y, see "2Yb - 3E+3 1E-6 5E-9 - -
70 Ytterbium-1772 W, see "®2vb 2E+4 5E+4 2E-5 7E-8 2E-4 2E-3
Y, see "2Yb - 5E+4 2E-5 6E-8 - -
70 Ytterbium-1782 W, see "®2vb 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
Y, see "2Yb - 4E+4 2E-5 5E-8 - -
71 Lutetium-169 W, all compounds
except those given
for Y 3E+3 4E+3 2E-6 6E-9 3E-5 3E-4
Y, oxides,
hydroxides, and
fluorides - 4E+3 2E-6 6E-9 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col.2 Col.3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
71 Lutetium-170 W, see "Ly 1E+3 2E+3 9E-7 3E-9 2E-5 2E-4
Y, see 169|_u - 2E+3 8E-7 3E-9 - -
71 Lutetium-171 W, see "Ly 2E+3 2E+3 8E-7 3E-9 3E-5 3E-4
Y, see 169|_u - 2E+3 8E-7 3E-9 - -
71 Lutetium-172 W, see "Ly 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
Y, see 169|_u - 1E+3 5E-7 2E-9 - -
71 Lutetium-173 W, see "Ly 5E+3 3E+2 1E-7 - 7E-5 7E-4
Bone surf
- (5E+2) - 6E-10 - -
Y, see 169|_u - 3E+2 1E-7 4E-10 - -
71 Lutetium-174m W, see "®°Lu 2E+3 2E+2 1E-7 - - -
LLI wall Bone surf
(3E+3) (3E+2) - 5E-10 4E-5 4E-4
Y, see "Ly - 2E+2 9E-8 3E-10 - -
71 Lutetium-174 W, see "Ly 5E+3 1E+2 5E-8 - 7E-5 7E-4
Bone surf
- (2E+2) - 3E-10 - -
Y, see "*Lu - 2E+2  BE-8 2E-10 - -
71 Lutetium-176m W, see "Ly 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
Y, see "Ly - 2E+4 9E-6 3E-8 - -
71 Lutetium-176 W, see "Ly 7E+2 5E+0 2E-9 - 1E-5 1E-4
Bone surf
- (1E+1) - 2E-11 - -
Y, see "*Lu - BE+0  3E-9 1E-11 - -
71 Lutetium-177m W, see "Ly 7E+2 1E+2 5E-8 - 1E-5 1E-4
Bone surf
- (1E+2) - 2E-10 - -
Y, see "*Lu - BE+1  3E-8 1E-10 - -
71 Lutetium-177 W, see "Ly 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
Y, see "*Lu - 2E+3  9E-7 3E-9 - -
71 Lutetium-178m? W, see "®°Lu 5E+4 2E+5 8E-5 3E-7 - -
St. wall
(6E+4) - - - 8E-4 8E-3
Y, see "Ly - 2E+5 7E-5 2E-7 - -
71 Lutetium-1782 W, see "Lu 4E+4 1E+5 5E-5 2E-7 - -
St. wall
(4E+4) - - - 6E-4 6E-3
Y, see "Ly - 1E+5 5E-5 2E-7 - -
71 Lutetium-179 W, see "Ly 6E+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y, see "Ly - 2E+4 6E-6 3E-8 - -




: . Table | Table Il Table Il
Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
72 Hafnium-170 D, all compounds
except those given
forw 3E+3 6E+3 2E-6 8E-9 4E-5 4E-4
W, oxides,
hydroxides, carbides,
and nitrates
- 5E+3 2E-6 6E-9 - -
72 Hafnium-172 D, see "OHf 1E+3 9E+0 4E-9 - 2E-5 2E-4
Bone surf
- (2E+1) - 3E-11 - -
W, see '"°Hf - 4E+1 2E-8 - - -
Bone surf
- (BE+1) - 8E-11 - -
72 Hafnium-173 D, see "OHf 5E+3 1E+4 5E-6 2E-8 7E-5 7TE-4
W, see 1704¢ - 1E+4 5E-6 2E-8 - -
72 Hafnium-175 D, see "OHf 3E+3 9E+2 4E-7 - 4E-5 4E-4
Bone surf
- (1E+3) - 1E-9 - -
W, see 170Hf - 1E+3 5E-7 2E-9 - -
72 Hafnium-177m? D, see "OHf 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
W, see 1704¢ - 9E+4 4E-5 1E-7 - -
72 Hafnium-178m D, see "OHf 3E+2 1E+0 5E-10 - 3E-6 3E-5
Bone surf
- (2E+0) - 3E-12 - -
W, see '"°Hf - 5E+0 2E-9 - - -
Bone surf
- (9E+0) - 1E-11 - -
72 Hafnium-179m D, see "OHf 1E+3 3E+2 1E-7 - 1E-5 1E-4
Bone surf
- (BE+2) - 8E-10 - -
W, see 1704¢ - 6E+2 3E-7 8E-10 - -
72 Hafnium-180m D, see "OHf 7E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see 170h¢ - 3E+4 1E-5 4E-8 - -
72 Hafnium-181 D, see "OHf 1E+3 2E+2 7E-8 - 2E-5 2E-4
Bone surf
- (4E+2) - 6E-10 - -
W, see 170h¢ - 4E+2 2E-7 6E-10 - -
72 Hafnium-182m? D, see "OHf 4E+4 9E+4 4E-5 1E-7 5E-4 5E-3
W, see 1704¢ - 1E+5 6E-5 2E-7 - -
72 Hafnium-182 D, see "OHf 2E+2 8E-1 3E-10 - - -
Bone surf Bone surf
(4E+2) (2E+0) - 2E-12 5E-6 5E-5
W, see ""°Hf - 3E+0 1E-9 - - -
Bone surf

(TE+0)

1E-11 -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
72 Hafnium-1832 D, see 1704¢ 2E+4 5E+4 2E-5 6E-8 3E-4 3E-3
W, see ""OHf - 6E+4 2E-5 8E-8 - -
72 Hafnium-184 D, see ""°Hf 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
W, see ""OHf - 6E+3 3E-6 9E-9 - -
73 Tantalum-1722 W, all compounds
except those given
forY 4E+4 1E+5 5E-5 2E-7 5E-4 5E-3
Y, elemental Ta,
oxides, hydroxides,
halides, carbides,
nitrates, and nitrides - 1E+5 4E-5 1E-7 - -
73 Tantalum-173 W, see ""*Ta 7E+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y, see 17214 - 2E+4 7TE-6 2E-8 - -
73 Tantalum-1742 W, see 17274 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
Y, see 17214 - 9E+4 4E-5 1E-7 - -
73 Tantalum-175 W, see ""*Ta 6E+3 2E+4 7E-6 2E-8 8E-5 8E-4
Y, see 17214 - 1E+4 6E-6 2E-8 - -
73 Tantalum-176 W, see ""*Ta 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
Y, see 17214 - 1E+4 5E-6 2E-8 - -
73 Tantalum-177 W, see ""*Ta 1E+4 2E+4 8E-6 3E-8 2E-4 2E-3
Y, see 17214 - 2E+4 7TE-6 2E-8 - -
73 Tantalum-178 W, see ""*Ta 2E+4 9E+4 4E-5 1E-7 2E-4 2E-3
Y, see 72Tq - TE+4 3E-5 1E-7 - -
73 Tantalum-179 W, see ""*Ta 2E+4 5E+3 2E-6 8E-9 3E-4 3E-3
Y, see 17214 - 9E+2 4E-7 1E-9 - -
73 Tantalum-180m W, see ""*Ta 2E+4 7TE+4 3E-5 9E-8 3E-4 3E-3
Y, see 7274 - 6E+4 2E-5 8E-8 - -
73 Tantalum-180 W, see ""*Ta 1E+3 4E+2 2E-7 6E-10 2E-5 2E-4
Y, see 17214 - 2E+1 1E-8 3E-11 - -
73 Tantalum-182m?> W, see '"*Ta 2E+5 SE+5 2E-4 8E-7 - -
St wall
(2E+5) - - - 3E-3 3E-2
Y, see RE Y - 4E+5 2E-4 6E-7 - -
73 Tantalum-182 W, see ""*Ta 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
Y, see 17214 - 1E+2 6E-8 2E-10 - -
73 Tantalum-183 W, see ""*Ta 9E+2 1E+3 5E-7 2E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see 172Ta - 1E+3 4E-7 1E-9 - -
73 Tantalum-184 W, see ""*Ta 2E+3 5E+3 2E-6 8E-9 3E-5 3E-4
Y, see 17214 - 5E+3 2E-6 7TE-9 - -
73 Tantalum-1852 W, see 17214 3E+4 TE+4 3E-5 1E-7 4E-4 4E-3
Y, see 17214 - 6E+4 3E-5 9E-8 - -
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
73 Tantalum-1862 W, see "*Ta 5E+4 2E+5 1E-4 3E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
Y, see 17274 - 2E+5 9E-5 3E-7 - -
74 Tungsten-176 D, all compounds 1E+4 5E+4 2E-5 7E-8 1E-4 1E-3
74 Tungsten-177 D, all compounds 2E+4 9E+4 4E-5 1E-7 3E-4 3E-3
74 Tungsten-178 D, all compounds 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
74 Tungsten-1792 D, all compounds 5E+5 2E+6 TE-4 2E-6 7E-3 7E-2
74 Tungsten-181 D, all compounds 2E+4 3E+4 1E-5 5E-8 2E-4 2E-3
74 Tungsten-185 D, all compounds 2E+3 7TE+3 3E-6 9E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
74 Tungsten-187 D, all compounds 2E+3 9E+3 4E-6 1E-8 3E-5 3E-4
74 Tungsten-188 D, all compounds 4E+2 1E+3 5E-7 2E-9 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
75 Rhenium-1772 D, all compounds
except those given
for W 9E+4 3E+5 1E-4 4E-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
W, oxides,
hydroxides, and
nitrates - 4E+5 1E-4 5E-7 - -
75 Rhenium-178° D, see ""Re TE+4 3E+5 1E-4 4E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
W, see ""Re - 3E+5 1E-4 4E-7 - -
75 Rhenium-181 D, see ""Re 5E+3 9E+3 4E-6 1E-8 7E-5 7E-4
W, see "'Re - 9E+3 4E-6 1E-8 - -
75 Rhenium-182 D, see ""Re 7E+3 1E+4 5E-6 2E-8 9E-5 9E-4
(12.7 h) W, see ""'Re - 2E+4 6E-6 2E-8 - -
75 Rhenium-182 D, see ""Re 1E+3 2E+3 1E-6 3E-9 2E-5 2E-4
(64.0 h) W, see "'Re - 2E+3 9E-7 3E-9 - -
75 Rhenium-184m D, see ""Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, see "'Re - 4E+2 2E-7 6E-10 - -
75 Rhenium-184 D, see ""Re 2E+3 4E+3 1E-6 5E-9 3E-5 3E-4
W, see 177Re - 1E+3 6E-7 2E-9 - -
75 Rhenium-186m D, see ""Re 1E+3 2E+3 TE-7 - - -
St wall St wall
(2E+3) (2E+3) - 3E-9 2E-5 2E-4
W, see ""Re - 2E+2 6E-8 2E-10 - -
75 Rhenium-186 D, see ""Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, see ""Re - 2E+3 TE-7 2E-9 - -
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col.2 Col.3 Col1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
75 Rhenium-187 D, see "Re 6E+5 8E+5 4E-4 - 8E-3 8E-2
St wall
- (9E+5) - 1E-6 - -
W, see "Re - 1E+5 4E-5 1E-7 - -
75 Rhenium-188m?> D, see ""Re 8E+4 1E+5 6E-5 2E-7 1E-3 1E-2
W, see "Re - 1E+5 6E-5 2E-7 - -
75 Rhenium-188 D, see ""'Re 2E+3 3E+3 1E-6 4E-9 2E-5 2E-4
W, see ""Re - 3E+3 1E-6 4E-9 - -
75 Rhenium-189 D, see ""'Re 3E+3 5E+3 2E-6 7E-9 4E-5 4AE-4
W, see "Re - 4E+3 2E-6 6E-9 - -
76 Osmium-180? D, all compounds
except those given
forWandY 1E+5 4E+5 2E-4 5E-7 1E-3 1E-2
W, halides and
nitrates - 5E+5 2E-4 7E-7 - -
Y, oxides and
hydroxides - 5E+5 2E-4 6E-7 - -
76 Osmium-1812 D, see "®0s 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 1800g - 5E+4 2E-5 6E-8 - -
Y, see 800s - 4E+4 2E-5 6E-8 - -
76 Osmium-182 D, see 0s 2E+3 6E+3 2E-6 8E-9 3E-5 3E-4
W, see 800s - 4E+3 2E-6 6E-9 - -
Y, see 1800 - 4E+3 2E-6 6E-9 - -
76 Osmium-185 D, see ®0s 2E+3 5E+2 2E-7 7E-10 3E-5 3E-4
W, see 1800g - 8E+2 3E-7 1E-9 - -
Y, see 800s - 8E+2 3E-7 1E-9 - -
76 Osmium-189m D, see ®0s 8E+4 2E+5 1E-4 3E-7 1E-3 1E-2
W, see 800s - 2E+5 9E-5 3E-7 - -
Y, see 1800g - 2E+5 7E-5 2E-7 - -
76 Osmium-191m D, see ®0s 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see 1800g - 2E+4 8E-6 3E-8 - -
Y, see 800s - 2E+4 7E-6 2E-8 - -
76 Osmium-191 D, see 0s 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(3E+3) - - - 3E-5 3E-4
W, see 800s - 2E+3 TE-7 2E-9 - -
Y, see 1800g - 1E+3 6E-7 2E-9 - -
76 Osmium-193 D, see '®0s 2E+3 5E+3 2E-6 6E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
W, see '*°0s - 3E+3 1E-6 4E-9 - -
Y, see '*°0s - 3E+3 1E-6 4E-9 - .
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
76 Osmium-194 D, see "®0s 4E+2 4E+1 2E-8 6E-11 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
W, see '®°0s - 6E+1 2E-8 8E-11 - -
Y, see 18003 - 8E+0 3E-9 1E-11 - -
77 Iridium-1822 D, all compounds
except those given
forwandY 4E+4 1E+5 6E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
W, halides, nitrates,
and metallic iridium - 2E+5 6E-5 2E-7 - -
Y, oxides and
hydroxides - 1E+5 5E-5 2E-7 - -
77 Iridium-184 D, see "®r 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see 82|, - 3E+4 1E-5 5E-8 - -
Y, see "®r - 3E+4 1E-5 4E-8 - -
77 Iridium-185 D, see "®Ir 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see ¥ - 1E+4 5E-6 2E-8 - -
Y, see 82, - 1E+4 4E-6 1E-8 - -
77 Iridium-186 D, see "®r 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
W, see 82|, - 6E+3 3E-6 9E-9 - -
Y, see 182"_ - 6E+3 2E-6 8E-9 - -
77 Iridium-187 D, see "®Ir 1E+4 3E+4 1E-5 5E-8 1E-4 1E-3
W, see "I - 3E+4 1E-5 4E-8 - -
Y, see 82, - 3E+4 1E-5 4E-8 - -
77 Iridium-188 D, see "®r 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
W, see 82|, - 4E+3 1E-6 5E-9 - -
Y, see "®r - 3E+3 1E-6 5E-9 - -
77 Iridium-189 D, see "®Ir 5E+3 5E+3 2E-6 7E-9 - -
LLI wall
(5E+3) - - - 7E-5 7E-4
W, see ¥ - 4E+3 2E-6 5E-9 - -
Y, see 82, - 4E+3 1E-6 5E-9 - -
77 Iridium-190m? D, see "®r 2E+5 2E+5 8E-5 3E-7 2E-3 2E-2
W, see 82|, - 2E+5 9E-5 3E-7 - -
Y, see "®r - 2E+5 8E-5 3E-7 - -
77 Iridium-190 D, see "®Ir 1E+3 9E+2 4E-7 1E-9 1E-5 1E-4
W, see "I - 1E+3 4E-7 1E-9 - -
Y, see 82, - 9E+2 4E-7 1E-9 - -
77 Iridium-192m D, see "®r 3E+3 9E+1 4E-8 1E-10 4E-5 4E-4
W, see 82|, - 2E+2 9E-8 3E-10 - -
Y, see "®r - 2E+1 6E-9 2E-11 - -
77 Iridium-192 D, see "®Ir 9E+2 3E+2 1E-7 4E-10 1E-5 1E-4
W, see "I - 4E+2 2E-7 6E-10 - -
Y, see 82, - 2E+2 9E-8 3E-10 - -
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
77 Iridium-194m D, see "®Ir 6E+2 9E+1 4E-8 1E-10 9E-6 9E-5
W, see ¥ - 2E+2 7E-8 2E-10 - -
Y, see 182 - 1E+2 4E-8 1E-10 - -
77 Iridium-194 D, see "®r 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4
W, see 182) . - 2E+3 9E-7 3E-9 - -
Y, see "2 - 2E+3 8E-7 3E-9 - -
77 Iridium-195m D, see "®r 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see "8y - 3E+4 1E-5 4E-8 - -
Y, see 182 - 2E+4 9E-6 3E-8 - -
77 Iridium-195 D, see "®r 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 182|r - 5E+4 2E-5 7E-8 - -
Y, see "2 - 4E+4 2E-5 6E-8 - -
78 Platinum-186 D, all compounds 1E+4 4E+4 2E-5 5E-8 2E-4 2E-3
78 Platinum-188 D, all compounds 2E+3 2E+3 TE-7 2E-9 2E-5 2E-4
78 Platinum-189 D, all compounds 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
78 Platinum-191 D, all compounds 4E+3 8E+3 4E-6 1E-8 5E-5 5E-4
78 Platinum-193m D, all compounds 3E+3 6E+3 3E-6 8E-9 - -
LLI wall
(3E+4) - - - 4E-5 4E-4
78 Platinum-193 D, all compounds 4E+4 2E+4 1E-5 3E-8 - -
LLI wall
(5E+4) - - - 6E-4 6E-3
78 Platinum-195m D, all compounds 2E+3 4E+3 2E-6 6E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
78 Platinum-197m?2 D, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
78 Platinum-197 D, all compounds 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
78 Platinum-1992 D, all compounds 5E+4 1E+5 6E-5 2E-7 TE-4 7E-3
78 Platinum-200 D, all compounds 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
79 Gold-193 D, all compounds
except those given
for Wand Y 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, halides and
nitrates - 2E+4 9E-6 3E-8 - -
Y, oxides and
hydroxides - 2E+4 8E-6 3E-8 - -
79 Gold-194 D, see "°Au 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, see 1988y - 5E+3 2E-6 8E-9 - -
Y, see '®Au - 5E+3 2E-6 7E-9 - -
79 Gold-195 D, see "Au 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see 198ay - 1E+3 6E-7 2E-9 - -
Y, see 1938 - 4E+2 2E-7 6E-10 - -
79 Gold-198m D, see "°Au 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4
W, see 19880 - 1E+3 5E-7 2E-9 - -
Y, see 198Au - 1E+3 5E-7 2E-9 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
79 Gold-198 D, see "®Au 1E+3 4E+3 2E-6 5E-9 2E-5 2E-4
W, see 198ay - 2E+3 8E-7 3E-9 - -
Y, see 1930 - 2E+3 TE-7 2E-9 - -
79 Gold-199 D, see "°Au 3E+3 9E+3 4E-6 1E-8 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
W, see %Ay - 4E+3 2E-6 6E-9 - -
Y, see '®Au - 4E+3 2E-6 5E-9 - -
79 Gold-200m D, see "®Au 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see 198ay - 3E+3 1E-6 4E-9 - -
Y, see ®Au - 2E+4 1E-6 3E-9 - -
79 Gold-200? D, see "°Au 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
W, see 1938y - 8E+4 3E-5 1E-7 - -
Y, see 198Au - TE+4 3E-5 1E-7 - -
79 Gold-2012 D, see 1938 7TE+4 2E+5 9E-5 3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see 198ay - 2E+5 1E-4 3E-7 - -
Y, see 1930 - 2E+5 9E-5 3E-7 - -
80 Mercury-193m Vapor - 8E+3 4E-6 1E-8 - -
Organic D 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
D, sulfates 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
W, oxides,
hydroxides, halides,
nitrates, and sulfides
- 8E+3 3E-6 1E-8 - -
80 Mercury-193 Vapor - 3E+4 1E-5 4E-8 - -
Organic D 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
D, see "*™Hg 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 193mHg - 4E+4 2E-5 6E-8 - -
80 Mercury-194 Vapor - 3E+1 1E-8 4E-11 - -
Organic D 2E+1 3E+1 1E-8 4E-11 2E-7 2E-6
D, see "®*™Hg 8E+2 4E+1 2E-8 6E-11 1E-5 1E-4
W, see 193mHg - 1E+2 5E-8 2E-10 - -
80 Mercury-195m Vapor - 4E+3 2E-6 6E-9 - -
Organic D 3E+3 6E+3 3E-6 8E-9 4E-5 4E-4
D, see "®*™Hg 2E+3 5E+3 2E-6 7E-9 3E-5 3E-4
W, see 193mHg - 4E+3 2E-6 5E-9 - -
80 Mercury-195 Vapor - 3E+4 1E-5 4E-8 - -
Organic D 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
D, see "®*™Hg 1E+4 4E+4 1E-5 5E-8 2E-4 2E-3
W, see '%*™Hg - 3E+4 1E-5 5E-8 - -
80 Mercury-197m Vapor - 5E+3 2E-6 7E-9 - -
Organic D 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
D, see "*™Hg 3E+3 7E+3 3E-6 1E-8 4E-5 4E-4
W, see 193mHg - 5E+3 2E-6 7E-9 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
80 Mercury-197 Vapor - 8E+3 4E-6 1E-8 - -
Organic D 7E+3 1E+4 6E-6 2E-8 9E-5 9E-4
D, see 193mHg 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, see 193mHg - 9E+3 4E-6 1E-8 - -
80 Mercury-199m? Vapor - 8E+4 3E-5 1E-7 - -
Organic D 6E+4 2E+5 7E-5 2E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
D, see "*Hg 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
W, see "®*™Hg - 2E+5 7E-5 2E-7 - -
80 Mercury-203 Vapor - 8E+2 4E-7 1E-9 - -
Organic D 5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
D, see 193mHg 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
W, see 193mHg - 1E+3 5E-7 2E-9 - -
81 Thallium-194m? D, all compounds 5E+4 2E+5 6E-5 2E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
81 Thallium-1942 D, all compounds 3E+5 6E+5 2E-4 8E-7 - -
St wall
(3E+5) - - - 4E-3 4E-2
81 Thallium-195°2 D, all compounds 6E+4 1E+5 5E-5 2E-7 9E-4 9E-3
81 Thallium-197 D, all compounds 7TE+4 1E+5 5E-5 2E-7 1E-3 1E-2
81 Thallium-198m? D, all compounds 3E+4 5E+4 2E-5 8E-8 4E-4 4E-3
81 Thallium-198 D, all compounds 2E+4 3E+4 1E-5 5E-8 3E-4 3E-3
81 Thallium-199 D, all compounds 6E+4 8E+4 4E-5 1E-7 9E-4 9E-3
81 Thallium-200 D, all compounds 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
81 Thallium-201 D, all compounds 2E+4 2E+4 9E-6 3E-8 2E-4 2E-3
81 Thallium-202 D, all compounds 4E+3 5E+3 2E-6 7E-9 5E-5 5E-4
81 Thallium-204 D, all compounds 2E+3 2E+3 9E-7 3E-9 2E-5 2E-4
82 Lead-195m? D, all compounds 6E+4 2E+5 8E-5 3E-7 8E-4 8E-3
82 Lead-198 D, all compounds 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
82 Lead-199° D, all compounds 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
82 Lead-200 D, all compounds 3E+3 6E+3 3E-6 9E-9 4E-5 4E-4
82 Lead-201 D, all compounds 7E+3 2E+4 8E-6 3E-8 1E-4 1E-3
82 Lead-202m D, all compounds 9E+3 3E+4 1E-5 4E-8 1E4 1E-3
82 Lead-202 D, all compounds 1E+2 5E+1 2E-8 7TE-11 2E-6 2E-5
82 Lead-203 D, all compounds 5E+3 9E+3 4E-6 1E-8 7E-5 7TE-4
82 Lead-205 D, all compounds 4E+3 1E+3 6E-7 2E-9 5E-5 5E-4
82 Lead-209 D, all compounds 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
82 Lead-210 D, all compounds 6E-1 2E-1 1E-10 - - -
Bone surf Bone surf
(1E+0) (4E-1) - 6E-13 1E-8 1E-7
82 Lead-2112 D, all compounds 1E+4 6E+2 3E-7 9E-10 2E-4 2E-3
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
82 Lead-212 D, all compounds 8E+1 3E+1 1E-8 5E-11 - -
Bone surf
(1E+2) - - - 2E-6 2E-5
82 Lead-2142 D, all compounds 9E+3 8E+2 3E-7 1E-9 1E-4 1E-3
83 Bismuth-2002 D, nitrates 3E+4 8E+4 4E-5 1E-7 4E-4 4E-3
W, all other
compounds - 1E+5 4E-5 1E-7 - -
83 Bismuth-2012 D, see 2Bj 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see 2°Bi - 4E+4 2E-5 5E-8 - -
83 Bismuth-2022 D, see 2Bj 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 2°Bi - 8E+4 3E-5 1E-7 - -
83 Bismuth-203 D, see 2B 2E+3 7E+3 3E-6 9E-9 3E-5 3E-4
W, see 2°Bi - 6E+3 3E-6 9E-9 - -
83 Bismuth-205 D, see 2B 1E+3 3E+3 1E-6 3E-9 2E-5 2E-4
W, see 2°Bi - 1E+3 5E-7 2E-9 - -
83 Bismuth-206 D, see 2Bi 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, see 2°Bi - 9E+2 4E-7 1E-9 - -
83 Bismuth-207 D, see 2B 1E+3 2E+3 7E-7 2E-9 1E-5 1E-4
W, see 2Bj - 4E+2 1E-7 5E-10 - -
83 Bismuth-210m D, see 2Bj 4E+1 5E+0 2E-9 - - -
Kidneys Kidneys
(6E+1) (6E+0) - 9E-12 8E-7 8E-6
W, see 2°Bi - 7E-1 3E-10 9E-13 - -
83 Bismuth-210 D, see 2B 8E+2 2E+2 1E-7 - 1E-5 1E-4
- Kidneys
- (4E+2) - 5E-10 - -
W, see 2Bj - 3E+1 1E-8 4E-11 - -
83 Bismuth-2122 D, see 2Bj 5E+3 2E+2 1E-7 3E-10 7E-5 7E-4
W, see 2Bj - 3E+2 1E-7 4E-10 - -
83 Bismuth-2132 D, see 2Bj TE+3 3E+2 1E-7 4E-10 1E-4 1E-3
W, see 2°Bi - 4E+2 1E-7 5E-10 - -
83 Bismuth-2142 D, see 2°°Bi 2E+4 8E+2 3E-7 1E-9 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, see 2°Bi - 9E-2 4E-7 1E-9 - -
84 Polonium-2032 D, all compounds
except those given
for W 3E+4 6E+4 3E-5 9E-8 3E-4 3E-3
W, oxides,
hydroxides, and
nitrates - 9E+4 4E-5 1E-7 - -
84 Polonium-2052 D, see 203p, 2E+4 4E+4 2E-5 5E-8 3E-4 3E-3
W, see 203p, - TE+4 3E-5 1E-7 - -
84 Polonium-207 D, see 2°Po 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see 203p, - 3E+4 1E-5 4E-8 - -
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
84 Polonium-210 D, see *®po 3E+0 6E-1 3E-10 9E-13 4E-8 4E-7
W, see 2®Po - 6E-1 3E-10 9E-13 - -
85 Astatine-2072 D, halides 6E+3 3E+3 1E-6 4E-9 8E-5 8E-4
W - 2E+3 9E-7 3E-9 - -
85 Astatine-211 D, halides 1E+2 8E+1 3E-8 1E-10 2E-6 2E-5
W - 5E+1 2E-8 8E-11 - -
86 Radon-220 With daughters
removed - 2E+4 TE-6 2E-8 - -
With daughters
present - 2E+1 9E-9 3E-11 - -
(or12 (or1.0
working  working
level level)
months)
86 Radon-222 With daughters
removed - 1E+4 4E-6 1E-8 - -
With daughters
present - 1E+2 3E-8 1E-10 - -
(or4 (or0.33
working  working
level level)
months)
87 Francium-2222 D, all compounds 2E+3 5E+2 2E-7 6E-10 3E-5 3E-4
87 Francium-2232 D, all compounds 6E+2 8E+2 3E-7 1E-9 8E-6 8E-5
88 Radium-223 W, all compounds 5E+0 7E-1 3E-10 9E-13 - -
Bone surf
(9E+0) - - - 1E-7 1E-6
88 Radium-224 W, all compounds 8E+0 2E+0 7E-10 2E-12 - -
Bone surf
(2E+1) - - - 2E-7 2E-6
88 Radium-225 W, all compounds 8E+0 7E-1 3E-10 9E-13 - -
Bone surf
(2E+1) - - - 2E-7 2E-6
88 Radium-226 W, all compounds 2E+0 6E-1 3E-10 9E-13 - -
Bone surf
(5E+0) - - - 6E-8 6E-7
88 Radium-2272 W, all compounds 2E+4 1E+4 6E-6 - - -
Bone surf Bone surf
(2E+4) (2E+4) - 3E-8 3E-4 3E-3
88 Radium-228 W, all compounds 2E+0 1E+0 5E-10 2E-12 - -
Bone surf
(4E+0) - - - 6E-8 6E-7
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Figure: 30 TAC §336.359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
89 Actinium-224 D, all compounds
except those given
for Wand Y 2E+3 3E+1 1E-8 - - -
LLI wall Bone surf
(2E+3) (4E+1) - 5E-11 3E-5 3E-4
W, halides and
nitrates - 5E+1 2E-8 7TE-11 - -
Y, oxides and
hydroxides - 5E+1 2E-8 6E-11 - -
89 Actinium-225 D, see 224p 5E+1 3E-1 1E-10 - - -
LLI wall Bone surf
(5E+1) (5E-1) - 7E-13 TE-7 7E-6
W, see 2*Ac - 6E-1 3E-10 9E-13 - -
Y, see **Ac - 6E-1 3E-10 9E-13 - -
89 Actinium-226 D, see **Ac 1E+2 3E+0 1E-9 - - -
LLI wall Bone surf
(1E+2) (4E+0) - 5E-12 2E-6 2E-5
W, see 2240 ¢ - 5E+0 2E-9 7E-12 - -
Y, see 2*Ac - 5E+0 2E-9 6E-12 - -
89 Actinium-227 D, see 224AC 2E-1 4E-4 2E-13 - - -
Bone surf Bone surf
(4E-1) (8E-4) - 1E-15 5E-9 5E-8
W, see 224AC - 2E-3 7E-13 - - -
Bone surf
- (3E-3) - 4E-15 - -
Y, see **Ac - 4E-3 2E-12 6E-15 - -
89 Actinium-228 D, see **Ac 2E+3 9E+0 4E-9 - 3E-5 3E-4
Bone surf
- (2E+1) - 2E-11 - -
W, see #*Ac - 4E+1 2E-8 - - -
Bone surf
- (6E+1) - 8E-11 - -
Y, see 2*Ac - 4E+1 2E-8 6E-11 - -
90 Thorium-2262 W, all compounds
except those given
forY 5E+3 2E+2 6E-8 2E-10 - -
St wall
(5E+3) - - - 7E-5 7E-4
Y, oxides and
hydroxides - 1E+2 6E-8 2E-10 - -
90 Thorium-227 W, see 2°Th 1E+2 3E-1 1E-10 5E-13 2E-6 2E-5
Y, see 2261 - 3E-1 1E-10 5E-13 - -
90 Thorium-228 W, see ?°Th 6E+0 1E-2 4E-12 - - -
Bone surf Bone surf
(1E+1) (2E-2) - 3E-14 2E-7 2E-6
Y, see 2261 - 2E-2 7E-12 2E-14 - -
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
90 Thorium-229 W, see *Th 6E-1 9E-4 4E-13 - - -
Bone surf Bone surf
(1E+0) (2E-3) - 3E-15 2E-8 2E-7
Y, see ZTh - 2E-3 1E-12 - - -
Bone surf
- (3E-3) - 4E-15 - -
90 Thorium-230 W, see 2%Th 4E+0 6E-3 3E-12 - - -
Bone surf Bone surf
(9E+0) (2E-2) - 2E-14 1E-7 1E-6
Y, see ZTh - 2E-2 6E-12 - - -
Bone surf
- (2E-2) - 3E-14 - -
90 Thorium-231 W, see 2°Th 4E+3 6E+3 3E-6 9E-9 5E-5 5E-4
Y, see ?5Th - 6E+3 3E-6 9E-9 - -
90 Thorium-232 W, see *°Th 7E-1 1E-3 5E-13 - - -
Bone surf Bone surf
(2E+0) (3E-3) - 4E-15 3E-8 3E-7
Y, see ZTh - 3E-3 1E-12 - - -
Bone surf
- (4E-3) - 6E-15 - -
90 Thorium-234 W, see 2%Th 3E+2 2E+2 8E-8 3E-10 - -
LLI wall
(4E+2) - - - 5E-6 5E-5
Y, see 25Th - 2E+2 6E-8 2E-10 - -
91 Protactinium-2272 W, all compounds
except those given
forY 4E+3 1E+2 5E-8 2E-10 5E-5 5E-4
Y, oxides and
hydroxides - 1E+2 4E-8 1E-10 - -
91 Protactinium-228 v, see 2*’Pa 1E+3 1E+1 5E-9 - 2E-5 2E-4
Bone surf
- (2E+1) - 3E-11 - -
Y, see 221pgy - 1E+1 5E-9 2E-11 - -
91 Protactinium-230  w, see 2*’Pa 6E+2 5E+0 2E-9 7E-12 - -
Bone surf
(9E+2) - - - 1E-5 1E-4
Y, see 221pgy - 4E+0 1E-9 5E-12 - -
91 Protactinium-231 W, see ?'Pa 2E-1 2E-3 6E-13 - - -
Bone surf Bone surf
(5E-1) (4E-3) - 6E-15 6E-9 6E-8
Y, see #?'Pa - 4E-3 2E-12 - - ;
Bone surf
- (6E-3) - 8E-15 - -
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
91 Protactinium-232 v, see ?*’Pa 1E+3 2E+1 9E-9 - 2E-5 2E-4
Bone surf
- (6E+1) - 8E-11 - -
Y, see #'Pa - 6E+1 2E-8 - - -
Bone surf
- (TE+1) - 1E-10 - -
91 Protactinium-233  w, see ?*’Pa 1E+3 TE+2 3E-7 1E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
Y, see ?'Pa - 6E+2 2E-7 8E-10 - -
91 Protactinium-234 v, see ?*’Pa 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
Y, see ?'Pa - 7TE+3 3E-6 9E-9 - -
92 Uranium-230 D, UF, UOF, UO(NO) 4E+0 4E-1 2E-10 - - -
Bone surf Bone surf
(6E+0) (6E-1) - 8E-13 8E-8 8E-7
W, UO, UF, UCI - 4E-1 1E-10 5E-13 - -
Y, UO, UO - 3E-1 1E-10 4E-13 - -
92 Uranium-231 D, see 2°U 5E+3 8E+3 3E-6 1E-8 - -
LLI wall
(4E+3) - - - 6E-5 6E-4
W, see 230 - 6E+3 2E-6 8E-9 - -
Y, see Z2%U - 5E+3 2E-6 6E-9 - -
92 Uranium-232 D, see 2°U 2E+0 2E-1 9E-11 - - -
Bone surf Bone surf
(4E+0) (4E-1) - 6E-13 6E-8 6E-7
W, see 2°U - 4E-1 2E-10 5E-13 - -
Y, see 230 - 8E-3 3E-12 1E-14 - -
92 Uranium-233 D, see 2°U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 230 - 7E-1 3E-10 1E-12 - -
Y, see 22U - 4E-2 2E-11 5E-14 - -
92 Uranium-234> D, see Z% 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - 7E-1 3E-10 1E-12 - -
Y, see 230 - 4E-2 2E-11 5E-14 - -
92 Uranium-235° D, see U 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 22U - 8E-1 3E-10 1E-12 - -
Y, see 22U - 4E-2 2E-11 6E-14 - -
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
92 Uranium-236 D, see 2U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - 8E-1 3E-10 1E-12 - -
Y, see 230 - 4E-2 2E-11 6E-14 - -
92 Uranium-237 D, see 2°U 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
W, see 230U - 2E+3 TE-7 2E-9 - -
Y, see 22U - 2E+3 6E-7 2E-9 - -
92 Uranium-238° D, see U 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - - 3E-10 1E-12 - -
Y, see 230 - 4E-2 2E-11 6E-14 - -
92 Uranium_2392 D, see 23OU 7TE+4 2E+5 8E-5 3E-7 9E-4 9E-3
W, see 230 - 2E+5 7E-5 2E-7 - -
Y, see 22U - 2E+5 6E-5 2E-7 - -
92 Uranium-240 D, see 2U 1E+3 4E+3 2E-6 5E-9 2E-5 2E-4
W, see 2°U - 3E+3 1E-6 4E-9 - -
Y, see *°U - 2E+3 1E-6 3E-9 - -
92 Uranium-natural® D, see 2°U 1E+1 1E+0 SE-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 22U - 8E-1 3E-10 9E-13 - -
Y, see 22U - 5E-2 2E-11 9E-14 - -
93 Neptunium-232? W, all compounds 1E+5 2E+3 7E-7 - 2E-3 2E-2
Bone surf
- (5E+2) - 6E-9 - -
93 Neptunium-2332 W, all compounds 8E+5 3E+6 1E-3 4E-6 1E-2 1E-1
93 Neptunium-234 W, all compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
93 Neptunium-235 W, all compounds 2E+4 8E+2 3E-7 - - -
LLI wall Bone surf
(2E+4) (1E+3) - 2E-9 3E-4 3E-3
93 Neptunium-236 W, all compounds 3E+0 2E-2 9E-12 - - -
(1.15E+5y) Bone surf  Bone surf
(6E+0) (5E-2) - 8E-14 9E-8 9E-7
93 Neptunium-236 W, all compounds 3E+3 3E+1 1E-8 - - -
(22.5h) Bone surf  Bone surf
(4E+3) (TE+1) - 1E-10 5E-5 5E-4
93 Neptunium-237 W, all compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 1E-14 2E-8 2E-7
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5 3 336-359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
93 Neptunium-238 W, all compounds 1E+3 6E+1 3E-8 - 2E-5 2E-4
Bone surf
- (2E+2) - 2E-10 - -
93 Neptunium-239 W, all compounds 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
93 Neptunium-240° W, all compounds 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
94 Plutonium-234 W, all compounds 8E+3 2E+2 9E-8 3E-10 1E-4 1E-3
except PuO
Y, PuO - 2E+2 8E-8 3E-10 - -
94 Plutonium-2352 W, see 24p, 9E+5 3E+6 1E-3 4E-6 1E-2 1E-1
Y, see 2%4p - 3E+6 1E-3 3E-6 - -
94 Plutonium-236 W, see 2*Pu 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf
(4E+0) (4E-2) - 5E-14 6E-8 6E-7
Y, see 234Pu - 4E-2 2E-11 6E-14 - -
94 Plutonium-237 W, see 2*Pu 1E+4 3E+3 1E-6 5E-9 2E-4 2E-3
Y, see 2Py - 3E+3 1E-6 4E-9 - -
94 Plutonium-238 W, see 2*Pu 9E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(2E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 234Pu - 2E-2 8E-12 2E-14 - -
94 Plutonium-239 W, see 2*Pu 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 24py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-240 W, see 2*Pu 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 24py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-241 W, see 2*Pu 4E+1 3E-1 1E-10 - - -
Bone surf Bone surf
(TE+1) (6E-1) - 8E-13 1E-6 1E-5
Y, see 24py - 8E-1 3E-10 - - -
Bone surf
- (1E+0) - 1E-12 - -
94 Plutonium-242 W, see 2*Pu 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 24py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
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& 3 336-359 Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
94 Plutonium-243 W, see 2*Pu 2E+4 4E+4 2E-5 5E-8 2E-4 2E-3
Y, see 234Pu - 4E+4 2E-5 5E-8 - -
94 Plutonium-244 W, see 2*Pu 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(2E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 24Py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-245 W, see 2*Pu 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
Y, see 24p, - 4E+3 2E-6 6E-9 - -
94 Plutonium-246 W, see 2*Pu 4E+2 3E+2 1E-7 4E-10 - -
LLI wall
(4E+2) - - - 6E-6 6E-5
Y, see 234Pu - 3E+2 1E-7 4E-10 - -
95 Americium-2372 W, all compounds 8E+4 3E+5 1E-4 4E-7 1E-3 1E-2
95 Americium-2382 W, all compounds 4E+4 3E+3 1E-6 - 5E-4 5E-3
Bone surf
- (BE+3) - 9E-9 - -
95 Americium-239 W, all compounds 5E+3 1E+4 5E-6 2E-8 7E-5 7TE-4
95 Americium-240 W, all compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
95 Americium-241 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium-242m W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium-242 W, all compounds 4E+3 8E+1 4E-8 - 5E-5 5E-4
Bone surf
- (9E+1) - 1E-10 - -
95 Americium-243 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium-244m? W, all compounds 6E+4 4E+3 2E-6 - - -
St wall Bone surf
(8E+4) (TE+3) - 1E-8 1E-3 1E-2
95 Americium-244 W, all compounds 3E+3 2E+2 8E-8 - 4E-5 4E-4
Bone surf
- (3E+2) - 4E-10 - -
95 Americium-245 W, all compounds 3E+4 8E+4 3E-5 1E-7 4E-4 4E-3
95 Americium-246m2 W, all compounds 5E+4 2E+5 8E-5 3E-7 - -
St wall
(BE+4) - - - 8E-4 8E-3
95 Americium-2462 W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
96 Curium-238 W, all compounds 2E+4 1E+3 5E-7 2E-9 2E-4 2E-3
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& 3 336-359(d) Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
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96 Curium-240 W, all compounds 6E+1 6E-1 2E-10 - - -
Bone surf Bone surf
(8E+1) (6E-1) - 9E-13 1E-6 1E-5
96 Curium-241 W, all compounds 1E+3 3E+1 1E-8 - 2E-5 2E-4
Bone surf
- (4E+1) - 5E-11 - -
96 Curium-242 W, all compounds 3E+1 3E-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3E-1) - 4E-13 7E-7 7E-6
96 Curium-243 W, all compounds 1E+0 9E-3 4E-12 - - -
Bone surf Bone surf
(2E+0) (2E-2) - 2E-14 3E-8 3E-7
96 Curium-244 W, all compounds 1E+0 1E-2 5E-12 - - -
Bone surf Bone surf
(3E+0) (2E-2) - 3E-14 3E-8 3E-7
96 Curium-245 W, all compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96 Curium-246 W, all compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96 Curium-247 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96 Curium-248 W, all compounds 2E-1 2E-3 7E-13 - - -
Bone surf Bone surf
(4E-1) (3E-3) - 4E-15 5E-9 5E-8
96 Curium-2492 W, all compounds 5E+4 2E+4 7E-6 - 7TE-4 7E-3
Bone surf
- (3E+4) - 4E-8 - -
96 Curium-250 W, all compounds 4E-2 3E-4 1E-13 - - -
Bone surf Bone surf
(BE-2) (5E-4) - 8E-16 9E-10 9E-9
97 Berkelium-245 W, all compounds 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
97 Berkelium-246 W, all compounds 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
97 Berkelium-247 W, all compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
97 Berkelium-249 W, all compounds 2E+2 2E+0 7E-10 - - -
Bone surf Bone surf
(5E+2) (4E+0) - 5E-12 6E-6 6E-5
97 Berkelium-250 W, all compounds 9E+3 3E+2 1E-7 - 1E-4 1E-3
Bone surf
- (TE+2) - 1E-9 - -
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No.
98 Californium-2442 W, all compounds
except those given
for Y 3E+4 6E+2 2E-7 8E-10 - -
St wall
(3E+4) - - - 4E-4 4E-3
Y, oxides and
hydroxides - 6E+2 2E-7 8E-10 - -
98 Californium-246 W, see 2*Cf 4E+2 9E+0 4E-9 1E-11 5E-6 5E-5
Y, see 24404 - 9E+0 4E-9 1E-11 - -
98 Californium-248 W, see 2*Cf 8E+0 6E-2 3E-11 - - -
Bone surf Bone surf
(2E+1) (1E-1) - 2E-13 2E-7 2E-6
Y, see 244Cf - 1E-1 4E-11 1E-13 - -
98 Californium-249 W, see 2*Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
Y’ see 244Cf - 1E-2 4E-12 - - -
Bone surf
- (1E-2) - 2E-14 - -
98 Californium-250 W, see 2*Cf 1E+0 9E-3 4E-12 - -
Bone surf Bone surf
(2E+0) (2E-2) - 3E-14 3E-8 3E-7
Y, see 244Cf - 3E-2 1E-11 4E-14 - -
98 Californium-251 W, see 2*Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
Y, see 244Cf - 1E-2 4E-12 - - -
Bone surf
- (1E-2) - 2E-14 - -
98 Californium-252 W, see 2*Cf 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf
(5E+0) (4E-2) - 5E-14 7E-8 7E-7
Y, see 244Cf - 3E-2 1E-11 5E-14 - -
98 Californium-253 W, see 2*Cf 2E+2 2E+0 8E-10 3E-12 - -
Bone surf
(4E+2) - - - 5E-6 5E-5
Y, see 24404 - 2E+0 7E-10 2E-12 - -
98 Californium-254 W, see 2*Cf 2E+0 2E-2 9E-12 3E-14 3E-8 3E-7
Y, see 244Cf - 2E-2 TE-12 2E-14 - -
99 Einsteinium-250 W, all compounds 4E+4 S5E+2 2E-7 - 6E-4 6E-3
Bone surf
- (1E+3) - 2E-9 - -
99 Einsteinium-251 W, all compounds TE+3 9E+2 4E-7 - 1E-4 1E-3
Bone surf
- (1E+3) - 2E-9 - -
99 Einsteinium-253 W, all compounds 2E+2 1E+0 6E-10 2E-12 2E-6 2E-5
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Col. 1 Col.2 Col.3 Col. 1 Col. 2
Oral Montly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.
99 Einsteinium-254m W, all compounds 3E+2 1E+1 4E-9 1E-11 - -
Bone surf
(3E+2) - - - 4E-6 4E-5
99 Einsteinium-254 W, all compounds 8E+0 7E-2 3E-11 - - -
Bone surf Bone surf
(2E+1) (1E-1) - 2E-13 2E-7 2E-6
100 Fermium-252 W, all compounds 5E+2 1E+1 5E-9 2E-11 6E-6 6E-5
100 Fermium-253 W, all compounds 1E+3 1E+1 4E-9 1E-11 1E-5 1E-4
100 Fermium-254 W, all compounds 3E+3 9E+1 4E-8 1E-10 4E-5 4E-4
100 Fermium-255 W, all compounds 5E+2 2E+1 9E-9 3E-11 7TE-6 7E-5
100 Fermium-257 W, all compounds 2E+1 2E-1 7E-11 - - -
Bone surf Bone surf
(4E+1) (2E-1) - 3E-13 5E-7 5E-6
101 Mendelevium-257 W, all compounds 7TE+3 8E+1 4E-8 - 1E-4 1E-3
Bone surf
- (9E+1) - 1E-10 - -
101 Mendelevium-258 W, all compounds 3E+1 2E-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3E-1) - 5E-13 6E-7 6E-6
- Any single Submersion’
radionuclide not
listed above with
decay mode other
than alpha emission
or spontaneous
fission and with
radioactive half-life
less than 2 hours - 2E+2 1E-7 1E-9 - -
- Any single
radionuclide not
listed above with
decay mode other
than alpha emission
or spontaneous
fission and with
radioactive half-life
greater than 2 hours - 2E-1 1E-10 1E-12 1E-8 1E-7
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Col. 1 Col.2 Col.3 Col.1 Col.2
Oral Montly
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ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.

Figure: 30 TAC §336.359(d)

- Any single
radionuclide not
listed above that
decays by alpha
emission or
spontaneous
fission, or any
mixture for which
either the identity or
the concentration of
any radionuclide in
the mixture is not
known - 4E-4 2E-13  1E-15  2E-9 2E-8

FOOTNOTES:

""Submersion" means that values given are for submersion in a hemispherical semi-infinite cloud of airborne material

2These radionuclides have radiological half-lives of less than 2 hours. The total effective dose equivalent received during
operations with these radionuclides might include a significant contribution from external exposure. The DAC values for all
radionuclides, other than those designated Class "Submersion," are based upon the committed effective dose equivalent due to
the intake of the radionuclide into the body and do NOT include potentially significant contributions to dose equivalent from external
exposures. The licensee may substitute 1E-7 uCi/ml for the listed DAC to account for the submersion dose prospectively, but
should use individual monitoring devices or other radiation measuring instruments that measure external exposure to demonstrate
compliance with the limits.

% For soluble mixtures of U-238, U-234, and U-235 in air, chemical toxicity may be the limiting factor. If the percent by weight
(enrichment) of U-235 is not greater than 5, the concentration value for a 40-hour workweek is 0.2 milligrams uranium per cubic
meter of air average. For any enrichment, the product of the average concentration and time of exposure during a 40-hour
workweek shall not exceed 8E-3 (SA) uCi-hr/ml, where SA is the specific activity of the uranium inhaled. The specific activity for
natural uranium is 6.77E-7 curies per gram U. The specific activity for other mixtures of U-238, U-235, and U-234, if not known,
shall be:

SA = 3.6E-7 curies/gram U U-depleted

SA = [0.4 + 0.38 (enrichment) + 0.0034 (enrichment)’] E-6 , enrichment > 0.72

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

NOTE:

1 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 not known, the DAC for the mixture shall be the most restrictive DAC of any radionuclide in the mixture.

2 If the identity of each radionuclide in the mixture is not known, but it is known that certain radionuclides specified in this

appendix are not present in the mixture, the inhalation ALI, DAC, and effluent and sewage concentrations for the mixture
are the lowest values specified in this appendix for any radionuclide that is not known to be absent from the mixture; or
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ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (pCi/ml) (uCi/ml)
No.

If it is known that Ac-227-D and Cm-250-W are not - 7E-4 3E-13 - - -
present

If, in addition, it is known that Ac-227-W,Y, Th-229-

W,Y, Th-230-W, Th-232-W,Y, Pa-231-W,Y, Np-237-

W, Pu-239-W, Pu-240-W, Pu-242-W, Am-241-W,

Am-242m-W, Am-243-W, Cm-245-W, Cm-246-W,

Cm-247-W, Cm-248-W, Bk-247-W, Cf-249-W, and

Cf-251-W are not present - 7E-3 3E-12 - - -

If, in addition, it is known that Sm-146-W, Sm-147-
W, Gd-148-D,W, Gd-152-D,W, Th-228-W,Y, Th-230-
Y, U-232-Y, U-233-Y, U-234-Y, U-235-Y, U-236-Y, U-
238-Y, Np-236-W, Pu-236-W,Y, Pu-238-W,Y, Pu-
239-Y, Pu-240-Y, Pu-242-Y, Pu-244-W,Y, Cm-243-
W, Cm-244-W, Cf-248-W, Cf-249-Y, Cf-250-W,Y, Cf-
251-Y, Cf-252-W,Y, and Cf-254-W,Y are not present
- 7E-2 3E-11 - - -

If, in addition, it is known that Pb-210-D, Bi-210m-W,

Po-210-D,W, Ra-223-W, Ra-225-W, Ra-226-W, Ac-

225-D,W,Y, Th-227-W,Y, U-230-D,W,Y, U-232-D,W,

Pu-241-W, Cm-240-W, Cm-242-W, Cf-248-Y, Es-

254-W, Fm-257-W, and Md-258-W are not present - 7E-1 3E-10

If, in addition, it is known that Si-32-Y, Ti-44-Y, Fe-60-

D, Sr-90-Y, Zr-93-D, Cd-113m-D, Cd-113-D, In-115-

D,W, La-138-D, Lu-176-W, Hf-178m-D,W, Hf-182-

D,W, Bi-210m-D, Ra-224-W, Ra-228-W, Ac-226-

D,W,Y, Pa-230-W,Y, U-233-D,W, U-234-D,W, U-235-

D,w, U-236-D,W, U-238-D,W, Pu-241-Y, Bk-249-W,

Cf-253-W,Y, and Es-253-W are not present - 7TE+0 3E-9 - - -

If it is known that Ac-227-D,W,Y, Th-229-W,Y, Th-
232-W,Y, Pa-231-W,Y, Cm-248-W, and Cm-250-W
are not present - - - 1E-14 - -

If, in addition, it is known that Sm-146-W, Gd-148-

D,W, Gd-152-D, Th-228-W,Y, Th-230-W,Y, U-232-Y,

U-233-Y, U-234-Y, U-235-Y, U-236-Y, U-238-Y, U-

Nat-Y, Np-236-W, Np-237-W, Pu-236-W,Y, Pu-238-

W.Y, Pu-239-W,Y, Pu-240-W,Y, Pu-242-W,Y, Pu-

244-W,Y, Am-241-W, Am-242m-W, Am-243-W, Cm-

243-W, Cm-244-W, Cm-245-W, Cm-246-W, Cm-247-

W, Bk-247-W, Cf-249-W,Y, Cf-250-W,Y, Cf-251-

W,Y, Cf-252-W,Y, and Cf-254-W,Y are not present - - - 1E-13 - _
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If, in addition, it is known that Sm-147-W, Gd-152-W,

Pb-210-D, Bi-210m-W, Po-210-D,W, Ra-223-W, Ra-

225-W, Ra-226-W, Ac-225-D,W.,Y, Th-227-W,Y, U-

230-D,W,Y, U-232-D,W, U-Nat-W, Pu-241-W, Cm-

240-W, Cm-242-W, Cf-248-W,Y, Es-254-W, Fm-257-

W, and Md-258-W are not present - - - 1E-12 - -

If, in addition it is known that Fe-60, Sr-90, Cd-113m,

Cd-113, In-115, I-129, Cs-134, Sm-145, Sm-147, Gd-

148, Gd-152, Hg-194 (organic), Bi-210m, Ra-223, Ra

224, Ra-225, Ac-225, Th-228, Th-230, U-233, U-234,

U-235, U-236, U-238, U-Nat, Cm-242, Cf-248, Es-

254, Fm-257, and Md-258 are not present - - - - 1E-6 1E-5

3 If a mixture of radionuclides consists of uranium and its daughters in ore dust (10 um AMAD particle distribution

assumed) prior to chemical separation of the uranium from the ore, the following values may be used for the DAC of the
mixture: 6E-11 uCi of gross alpha activity from uranium-238, uranium-234, thorium-230, and radium-226 per milliliter of
air; 3E-11 uCi of natural uranium per milliliter of air; or 45 micrograms of natural uranium per cubic meter of air.

4 If the identity and concentration of each radionuclide in a mixture are known, the limiting values should be derived as
follows: determine, for each radionuclide in the mixture, the ratio between the concentration present in the mixture and
the concentration otherwise established in this subsection for the specific radionuclide when not in a mixture. The sum
of such ratios for all of the radionuclides in the mixture may not exceed "1" (i.e., "unity").

Example: If radionuclides "A," "B," and "C" are present in concentrations C,, Cg, and C¢, and if the applicable DACs are
DAC,, DACg, and DAC¢, respectively, then the concentrations shall be limited so that the following relationship exists:

Ci . G . _Cc
DAC, DAC, DAC,




ORDER ADOPTING NEW AND AMENDED RULES

Docket No. 2011-0755-RUL

On January 11, 2012, the Texas Commission on Environmental Quality
(Commission) adopted new and amended rules in 30 TAC Chapter 336, concerning
Radioactive Substance Rules. The proposed rules were published for comment in the
August 5, 2011, issue of the Texas Register (36 TexReg 4920).

IT ISTHEREFORE ORDERED BY THE COMMISSION that the new and
amended rules are hereby adopted. The Commission further authorizes staff to make
any non-substantive revisions to the rules necessary to comply with Texas Register
requirements. The adopted rules and the preamble to the adopted rules are incorporated
by reference in this Order as if set forth at length verbatim in this Order.

This Order constitutes the Order of the Commission required by the
Administrative Procedure Act, Government Code, § 2001.033.

If any portion of this Order is for any reason held to be invalid by a court of
competent jurisdiction, the invalidity of any portion shall not affect the validity of the
remaining portions.

Issued date:

TEXAS COMMISSION ON
ENVIRONMENTAL QUALITY

Bryan W. Shaw, Ph.D., Chairman



Health and Safety Code, Chapters 691 and 692A [692]. The board also
exercises jurisdiction over individuals, corporations, associations, in-
stitutions, research organizations, or other legal entities authorized to
receive whole bodies under Chapters 691 and 692A [or 692].

(2) The board lacks jurisdiction over:

(A) - (B) (No change.)

(C) individuals in possession of parts or skeletal mate-
rial or specimens described in subparagraphs (A) and (B) of this para-
graph.
$477.2.  Institutional Requirements.

(a) Institution accreditation. Institutions applying to be autho-
rized to receive and hold bodies, or parts thereof, must show evidence
of accreditation by the accrediting board for that profession. This ap-
plies to tissue banks authorized to receive donations under the Health
and Safety Code Chapter 692A.

(b) - (¢) (No change.)
$477.4.  Transport, Importation and Exportation of Bodies.

(a) Transport of Bodies. The transfer and transport of bodies
from one institution to another, or for export from the state, shall be
done in an appropriate, secured vehicle operated by a licensed funeral
establishment, ambulance service, member institution, or public car-
rier. A label with the statement "CONTENTS DERIVED FROM DO-
NATED HUMAN TISSUE" shall be affixed to the container in which
the body or anatomical specimen is transported. Violations may result
in revocation of authorization to receive and hold bodies.

(b) (No change.)

(¢) Exportation. No body under the jurisdiction of the board
including donations to tissue banks authorized by Health and Safety
Code, Chapter 692A, shall be shipped out of the State of Texas, unless
permission in writing for such shipment has been granted by the board
acting through its secretary-treasurer. If the secretary-treasurer is an
employee of the institution that is to make the shipment, secondary
approval must be given by the chair.

(1) The board may grant approval of exportation of a body
if it or its secretary-treasurer or chair determines that:

(A) a written request has been received from an insti-
tution that is in the approved categories described in §479.1(a) of this
title (relating [subsection (a) of Section 4791 relating] to ["]Institutions
Authorized to Receive and Hold Bodies)["] that describes the need for
the body and the facilities available for holding the body.

(B) - (C) (No change.)
(2) (No change.)
(d) - (e) (No change.)
$477.7.  Board Forms.
(a) (No change.)

(b) Yearly cadaver procurement and use report. Each institu-
tion which has received, directly or by transfer, and/or used a body dur-
ing the prior year shall complete, sign and file with the secretary-trea-
surer the yearly cadaver procurement and use report prescribed by the
board. This report shall be filed not later than August 31 of each year
for the prior annual period August 1 through July 31.Tissue banks re-
ceiving donations as authorized by Health and Safety Code Chapter
692A will file a cadaver procurement and transfer form as prescribed
by the board.

(¢) (No change.)

§477.8.  Forms for Recording of Willed and Donated Bodies.

(a) Member institutions operating a willed body program, and
institutions or individuals receiving donated bodies, including those
authorized under Health and Safety Code, Chapter 692A, shall pre-
pare separate forms for pre-death wills under Health and Safety Code,
Chapter 691 and post-death donations under the Anatomical Gift Act,
Health and Safety Code, Chapter 692A [692]. A copy of such forms
shall be deposited, as a sample, with the secretary-treasurer.

(b) All Chapter 691 will forms and Chapter 692A [692] do-
nation forms shall incorporate the following: "Complaints or inquiries
regarding a willed or donated body should be directed to the secre-
tary-treasurer of the Anatomical Board of the State of Texas. The name
and address of this individual may be obtained from the institution to
which the body was delivered."

This agency hereby certifies that the proposal has been reviewed
by legal counsel and found to be within the agency’s legal author-
ity to adopt.

Filed with the Office of the Secretary of State on July 18, 2011.

TRD-201102716

Len Cleary, Ph.D.

Secretary-Treasurer

Anatomical Board of the State of Texas

Earliest possible date of adoption: September 4, 2011
For further information, please call: (713) 500-5631

¢ ¢ ¢
TITLE 30. ENVIRONMENTAL QUALITY

PART 1. TEXAS COMMISSION ON
ENVIRONMENTAL QUALITY

CHAPTER 336. RADIOACTIVE SUBSTANCE
RULES

The Texas Commission on Environmental Quality (TCEQ,
agency, or commission) proposes amendments to §§336.1,
336.2, 336.103, 336.105, 336.210, 336.305, 336.309, 336.331,
336.359, and 336.405. The commission also proposes new
§336.351 and §336.357.

Background and Summary of the Factual Basis for the Proposed
Rules

The changes proposed to this chapter will revise the commis-
sion’s radiation control rules to ensure compatibility with reg-
ulations promulgated by the United States Nuclear Regulatory
Commission (NRC). Compatibility of the commission’s rules with
the federal program is necessary to preserve the status of Texas
as an Agreement State under Title 10 Code of Federal Reg-
ulations (CFR) Part 150 and under the "Articles of Agreement
between the United States Atomic Energy Commission and the
State of Texas for Discontinuance of Certain Commission Regu-
latory Authority and Responsibility Within the State Pursuant to
Section 274 of the Atomic Energy Act of 1954, as Amended."
Rules which are designated by NRC as compatibility items must
be adopted by an Agreement State within three years of the ef-
fective date of the NRC rules, in most cases. Specific changes to
the rules that involve incorporation of NRC rules are explained in
the Section by Section Discussion of this preamble. These rules
along with their Federal Register publication dates and effective
dates are listed as follows:

36 TexReg 4920 August 5, 2011 Texas Register



Requirements for Expanded Definition of Byproduct Material (72
FR 55864, effective November 30, 2007).

The federal Energy Policy Act of 2005 expanded the Atomic En-
ergy Act of 1954 definition of "byproduct material" to include any
discrete source of radium-226, any material made radioactive
by use of a particle accelerator, and discrete source material that
the NRC determines would pose a similar threat to public health,
safety or the common defense and security as radium-226, that
are extracted or converted after extraction for use for a commer-
cial, medical or research activity. The expansion of this definition
placed the added materials under the NRC'’s regulatory authority.
The federal Energy Policy Act of 2005 directed the NRC to issue
regulations to implement the new definition of byproduct mate-
rial. The NRC published its adopted regulations in the Federal
Register on October 1, 2007 (72 FR 55864). The NRC explained
that the new categories of byproduct material are not considered
to be low-level radioactive waste. The first category of new ma-
terial that is now classified as byproduct material is 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. Radium is a chemi-
cally reactive, silvery white radioactive metallic element with an
atomic number of 88 and symbol of Ra. Radium-226, the most
abundant and most stable isotope of radium, emits alpha parti-
cles and gamma radiation and decays into radon gas. Because
of radium’s properties, especially its ability to stimulate lumines-
cence, industries used radium in the early twentieth century in
various consumer products, such as glow-in-the-dark watch and
clock faces and other instruments that were made to be visible
at night. Most of these uses were discontinued for health and
safety reasons. In more recent times, radium sources were used
in industrial radiography, industrial smoke detectors, or industrial
gauges that measure properties such as moisture and density.
In the NRC'’s rules, only "discrete" sources of radium-226 are
covered under the new definition. The NRC explains that dis-
crete sources are radionuclides that have been processed so
that the concentration within the material has been purposely in-
creased for use for commercial, medical, or research activities.
The NRC determined that Energy Policy Act of 2005 gave the
NRC authority over discrete sources of radium-226 but not over
diffuse sources of radium-226, such as radium-226 as it occurs
in nature or over other processes where radium-226 may be un-
intentionally concentrated. Scale from pipes, fly ash from coal
power plants, phosphate fertilizers, or residuals from the treat-
ment of water to meet drinking water standards are not consid-
ered to be discrete sources of radium-226 and therefore are not
covered under the NRC’s new definition of byproduct material.
Although certain byproduct materials were added to the NRC'’s
regulatory authority, the materials were already subject to state
licensing requirements. The State of Texas and the commission
already regulated discrete and diffuse sources of radium-226 as
naturally-occurring radioactive material waste prior to the Energy
Policy Act of 2005 definitional changes. Consequently, the com-
mission’s implementation of the NRC’s rules does not change
the state requirements for how discrete sources of radium-226
may be disposed. The second category of new byproduct mate-
rial under the NRC regulation is any material that has been made
radioactive by use of a particle accelerator and is produced, ex-
tracted, or converted after extraction before, on, or after August
8, 2005 for use for a commercial, medical, or research activ-
ity. A particle accelerator is a device that imparts kinetic energy
to subatomic particles by increasing their speed through electro-
magnetic interactions. Particle accelerators are used to produce
radioactive material by directing a beam of high-speed particles

at a target composed of a specifically selected element, which is
usually not radioactive. Usually the nuclide produced is radioac-
tive and is created for the use of its radiological properties. The
NRC explains that the majority of accelerator-produced radioac-
tive material is created for use in medicine. Prior to the NRC’s
regulations, the commission rule in §336.1(g) included acceler-
ator-produced radioactive material within the term "low-level ra-
dioactive waste." Because the Energy Policy Act and the NRC
regulations now define materials that are made radioactive by
use of a particle accelerator as byproduct material and that the
newly added material is not considered to be low-level radioac-
tive waste, the commission must revise current §336.1(g) and
regulate accelerator produced radioactive material as byproduct
and not as low-level radioactive waste to maintain compatibility
with the NRC requirements. The third category of new byprod-
uct material is any discrete source of naturally occurring radioac-
tive material, other than source material, that the NRC deter-
mines would pose a threat similar to the threat posed by a dis-
crete source of radium-226 to the public health and safety or the
common defense and security and before, on, or after August
8, 2005, is extracted or converted after extraction for use in a
commercial, medical, or research activity. In its October 1, 2007
publication of adopted rules, the NRC announced that it was not
adding any new discrete sources of naturally occurring radioac-
tive material under this classification. To date, the NRC has not
added a new category of radioactive material to be classified
as byproduct under this provision. The commission proposes to
add this category of byproduct material to maintain compatibil-
ity with NRC requirements but there are no types of radioactive
material that will be classified as byproduct material under this
provision at this time.

National Source Tracking System (71 FR 65685, effective Feb-
ruary 6, 2007).

After the terrorist attacks in the United States on September
11, 2001, the NRC conducted a comprehensive review of nu-
clear material security requirements with particular focus of ra-
dioactive material of concern, including cobalt-60, cesium-137,
iridium-192, and americium-241, as well as other radionuclides
with the potential to be used in a radiological dispersal device
or a radiological exposure device in the absence of proper se-
curity and control measures. The NRC'’s adopted rules create
a national tracking system of sealed sources to provide greater
source accountability and increased controls by licensees. The
NRC rules require licensees to report information on the manu-
facture, transfer, receipt, disassembly, and disposal of nationally
tracked sealed sources. A sealed source consists of radioac-
tive material that is sealed in a capsule or is closely bonded to a
non-radioactive substrate to prevent leakage or escape of the ra-
dioactive material. A nationally tracked sealed source is a sealed
source containing a quantity of radioactive material equal to or
greater than the Category 2 levels listed in the new Appendix
E to 10 CFR Part 20. The commission proposes requirements
of the National Source Tracking System in NRC regulations to
maintain compatibility as an Agreement State program.

Occupational Dose Records, Labeling Containers, and the Total
Effective Dose Equivalent (72 FR 68043 effective February 15,
2008).

The NRC implemented a regulatory review to reduce unneces-
sary regulatory burden on NRC and Agreement State licensees
without affecting the level of protection for either the health and
safety of workers and the public or for the environment. The
NRC revised the requirements regarding the information that a
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licensee must make available to workers. A licensee must pro-
vide an annual report to each individual monitored of the dose
received in that monitoring year if the individual’s occupational
dose report exceeds 1 millisievert (100 millirem) or to any indi-
vidual that requests the report. A licensee is not required to pro-
vide unsolicited annual dose reports to those individuals whose
annual dose does not exceed these limits. Also, the NRC’s fi-
nal rules revise the definition of "total effective dose equivalent"
to mean the sum of the effective dose equivalent (for external
exposures) and the committed effective dose equivalent (for in-
ternal exposures). The revised definition will allow licensees to
substitute effective dose equivalent for deep-dose equivalent for
external exposures. Another aspect of the NRC rulemaking is
to remove provisions in 10 CFR §20.2104(a)(2) that requires li-
censees to attempt to obtain the records of cumulative occupa-
tional radiation dose for each worker requiring monitoring be-
cause previous NRC rule changes removed requirements using
cumulative lifetime dose under 10 CFR Part 20 except for cases
involving planned special exposures. The previous NRC revi-
sions make it unnecessary for licensees to attempt to obtain life-
time exposures for workers who are not participating in a planned
special exposure. The NRC explains that the rule does not affect
the level of protection for either the health and safety of workers
and the public or for the environment because the requirements
to determine an individual’s occupational radiation dose received
during the current year or cumulative radiation dose prior to per-
mitting a planned special exposure are not changed. The com-
mission proposes changes in the rules to maintain compatibility
with the NRC regulations.

NRC Order Imposing Increased Controls, EA-05-090 (71 FR
72128, published December 1, 2005).

In response to efforts to assess security risks posed by uncon-
trolled sources, the NRC issued an order on November 14, 2005
to impose requirements for the control of high-risk radioactive
materials to prevent inadvertent and intentional unauthorized ac-
cess, primarily due to the potential health and safety hazards
posed by the uncontrolled material. The order identifies cer-
tain radionuclides of concern and establishes control measures
for licensees to secure those materials. As part of the order,
each Agreement State is required to issue legally binding re-
quirements to put essentially identical measures in place for li-
censees under state regulatory jurisdiction. Because the NRC
order was effective immediately for security concerns, the com-
mission has already imposed the requirements of the NRC order
on licensees and now proposes rules to implement the controls
required by the NRC order.

The rulemaking will also amend the fees charged for facilities
regulated under Chapter 336, Subchapter L. The proposed fees
shall recover for the state the actual expenses arising from the
regulatory activities associated with licenses for commercial dis-
posal of by-product material. This is consistent with other cost
recovery rules already adopted by the commission. The rule-
making will also amend the annual license fees to fund the Ra-
diation and Perpetual Care Account.

Section by Section Discussion
Subchapter A, General Provisions

The commission proposes to amend §336.1 by removing
§336.1(g). Accelerator-produced radioactive material is now
regulated as byproduct material and not included as low-level
radioactive waste in accordance with the NRC rulemaking

Requirements for Expanded Definition of Byproduct Material
(72 FR 55864, effective November 30, 2007).

The commission proposes to amend §336.2 to make it compat-
ible with 10 CFR Part 20. The definitions of "Accelerator-pro-
duced radioactive material" and "Byproduct material" are pro-
posed to be amended for consistency with 10 CFR §20.1003. A
new definition of "Discrete source" is proposed for consistency
with 10 CFR §20.1003. These definitions are proposed to im-
plement the NRC rulemaking Requirements for Expanded Defi-
nition of Byproduct Material (72 FR 55864, effective November
30, 2007). The definition of "Low-level radioactive waste" is pro-
posed to be revised to update the agency name of the "Texas
Department of Health" to the "Texas Department of State Health
Services." The definition of "Low-level radioactive waste" is also
proposed to be amended to exclude the new classes of byprod-
uct material in proposed §336.2(16)(C) - (E) and to implement
the NRC rulemaking Requirements for Expanded Definition of
Byproduct Material (72 FR 55864, effective November 30, 2007).
A new definition of "Nationally tracked source" is proposed to
implement the NRC rulemaking National Source Tracking Sys-
tem (71 FR 65685, effective February 6, 2007). The definition of
"Naturally occurring radioactive material (NORM) waste" is pro-
posed to be revised to update the agency name of the "Texas
Department of Health" to the "Texas Department of State Health
Services." A new definition of "Particle accelerator" is proposed
for consistency with 10 CFR §20.1003. This definition is pro-
posed to implement the NRC rulemaking Requirements for Ex-
panded Definition of Byproduct Material (72 FR 55864, effec-
tive November 30, 2007). The definition of "Total effective dose
equivalent (TEDE)" is proposed to be amended for consistency
with 10 CFR §20.1003. This definition is proposed to implement
the NRC rulemaking Occupational Dose Records, Labeling Con-
tainers, and the Total Effective Dose Equivalent (72 FR 68043,
effective February 15, 2008). A new definition of "Waste" is pro-
posed for consistency with 10 CFR §20.1003 and §61.2. This
definition is proposed to implement the NRC rulemaking Re-
quirements for Expanded Definition of Byproduct Material (72
FR 55864, effective November 30, 2007).

Congress enacted the Energy Policy Act of 2005 which ex-
panded the definition of "byproduct material" under Section
11(e) of the Atomic Energy Act. The NRC adopted rules in
2007 to implement the new definition. Consistent with the
expanded federal definition, "byproduct material" is proposed to
be defined to include: any discrete source of radium-226 that
is produced, extracted, or converted after extraction, for use
for a commercial, medical, or research activity; any material
that has been made radioactive by use of a particle accelerator
and is produced, extracted, or converted for use for a com-
mercial, medical, or research activity; and any discrete source
of naturally occurring radioactive material, other than source
material, that is extracted or converted after extraction for use
in a commercial, medical, or research activity and that the
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 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. The commission notes that
the expanded definition of byproduct material in Subchapter
A does not expand or change the types of material licensed
for disposal under Chapter 336, Subchapter L. Chapter 336,
Subchapter L, relating to the licensing of source material and
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by-product material disposal facilities, addresses the require-
ments for the disposal of by-product material as defined in that
subchapter and is limited to byproduct material as defined in the
Atomic Energy Act, Section 11(e)(2) and §336.2(16)(B) as the
tailings and waste produced by or resulting from the extraction
or concentration of uranium or thorium from ore primarily for
its source material content. Except for the reclassification
of accelerator produced radioactive materials as byproduct
material discussed in the proposed amendment to §336.1, the
definitions in §336.2 are proposed to maintain compatibility with
federal regulations and do not change existing requirements for
disposal of radioactive material under Chapter 336. A licensee
that was authorized to store and process NORM materials under
Chapter 336, Subchapter M would be authorized to accept the
same material now classified as byproduct material under the
revised definitions.

Subchapter B, Radioactive Substance Fees

The commission proposes to amend §336.103 to reflect current
procedures and provide clarification for invoicing and payment
of annual fees for commercial facilities regulated under Chapter
336, Subchapter H. The proposed amendment to §336.103(c)
clarifies that the commission will invoice quarterly for reimburse-
ment of actual costs incurred from regulatory activities associ-
ated with the license. The current practice of quarterly invoicing
for actual expenses allows the commission’s staff to plan and
budget regulatory activities efficiently and avoids problems that
a single yearly invoice would create across fiscal years and bi-
ennial appropriations cycles. Cost recovery for expenses related
to radioactive material licensing activities is authorized in state
statute. Texas Health and Safety Code (THSC), §401.412(d)
provides the commission may assess and collect an annual fee
for each license and registration and for each application in an
amount sufficient to recover its reasonable costs to administer
its authority.

The commission proposes to amend §336.105 to revise appli-
cation fees charged for commercial facilities regulated under
Chapter 336, Subchapter L. The proposed fees shall recover
for the state the actual expenses arising from the regulatory
activities associated with licenses for commercial disposal of
by-product material. Cost recovery for expenses related to
radioactive material licenses are authorized in state statute.
THSC, §401.301(g) provides the commission may assess and
collect additional fees from the applicant to recover the costs
the commission incurs for administrative review, technical
review, and hearings on the application. THSC, §401.412(d)
provides the commission may assess and collect an annual fee
for each license and registration and for each application in an
amount sufficient to recover its reasonable costs to administer
its authority.

The commission proposes to amend §336.105(a)(4) for applica-
tions for new, amended, or renewal commercial by-product ma-
terial disposal licenses issued under Chapter 336, Subchapter
L. The proposed amendment adds §336.105(a)(4)(A) to require
a supplemental fee to recover the actual costs incurred by the
commission for review of the application and any hearings asso-
ciated with an application for commercial by-product material dis-
posal. The proposed amendment also adds §336.105(a)(4)(B)
to provide that the executive director invoice for reimbursement
of the amount of the costs incurred quarterly. Agency practice of
quarterly invoicing for actual expenses allows the commission’s
staff to plan and budget regulatory activities efficiently and avoids
problems that a single yearly invoice would create across fis-

cal years and biennial appropriations cycles. Payment shall be
made within 30 days following the date of the invoice. The pro-
posed amendment implements THSC, §401.301(g) to provide
for cost recovery for commercial by-product material disposal li-
cense applications.

The commission proposes to amend §336.105(b)(4) for annual
fees for commercial by-product material disposal licenses issued
under Chapter 336, Subchapter L. Currently the $60,929.50
annual fee specified in §336.105(b)(4) is not sufficient to cover
the costs incurred by the commission for expenses arising from
the regulatory activities associated with commercial by-product
material disposal licensing. The proposed amendment adds
§336.105(b)(4)(A) to require a supplemental license fee suffi-
cient to recover the actual costs incurred by the commission.
This fee shall recover for the state the actual expenses arising
from the regulatory activities associated with the license in
accordance with THSC, §401.412(d). The proposed amend-
ment also adds §336.105(b)(4)(B) to provide that the executive
director shall invoice for the amount of the costs incurred
quarterly. Agency practice of quarterly invoicing for actual
expenses allows the commission’s staff to plan and budget
regulatory activities efficiently and avoids problems that a single
yearly invoice would create across fiscal years and biennial
appropriations cycles. Payment shall be made within 30 days
following the date of the invoice. The proposed amendment
implements THSC, §401.412(d) to provide for cost recovery for
annual fees associated with commercial by-product material
disposal licenses.

The commission proposes to amend §336.105(h) to add a cita-
tion to §336.103 and to clarify the requirements for payment of
fees. The proposed amendment implements THSC, §401.301
to fund the perpetual care account. Licenses issued under Sub-
chapter H will be required to pay the annual fee when necessary.
Currently, no licensees will be assessed with this fee since the
perpetual care account is sufficiently funded under the limitations
imposed in THSC, §401.301(e).

Subchapter C, General Licensing Requirements

The commission proposes to amend §336.210 to add ra-
dium-226 in alphabetical order to the Release Fractions Table
in §336.210(e). This amendment is proposed for consistency
with 10 CFR §30.72 and to implement the NRC rulemaking
Requirements for Expanded Definition of Byproduct Material
(72 FR 55864, effective November 30, 2007). This proposed
amendment adds radium-226 to the list of radioactive material
that must be considered in the emergency planning provided in
radioactive materials license applications.

Subchapter D, Standards for Protection Against Radiation

The commission proposes to amend §336.305(c) to revise the
method used to demonstrate compliance with the occupational
dose limits. This amendment is proposed for consistency with 10
CFR §20.2008 and to implement the NRC rulemaking Occupa-
tional Dose Records, Labeling Containers, and the Total Effec-
tive Dose Equivalent (72 FR 68043 and 72233, effective Feb-
ruary 15, 2008). The proposed amendment provides that when
external exposure is determined by measurement with an exter-
nal personal monitoring device, the deep-dose equivalent must
be used in place of the effective dose equivalent, unless the ef-
fective dose equivalent is determined by a dosimetry method ap-
proved by the executive director.

The commission proposes to amend §336.309(a) to revise
the requirements for determining prior occupational dose. The
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proposed rule removes the requirement to attempt to obtain
records of lifetime cumulative occupational radiation dose. Sec-
tion 336.309(f) is proposed to require the licensee to retain dose
records until the executive director terminates each pertinent
license requiring this record. This amendment is proposed for
consistency with 10 CFR §20.2104 and to implement the NRC
rulemaking Occupational Dose Records, Labeling Containers,
and the Total Effective Dose Equivalent (72 FR 68043 and
72233, effective February 15, 2008).

The commission proposes to amend §336.331 to update the
agency name of the "Texas Department of Health" to the "Texas
Department of State Health Services." The commission pro-
poses §336.331(i) to require shipping manifests for disposal
of byproduct material as defined in proposed §336.2(16)(C) -
(E). This amendment is proposed for consistency with 10 CFR
§20.2006 and to implement the NRC rulemaking Requirements
for Expanded Definition of Byproduct Material (72 FR 55864,
effective November 30, 2007).

The commission proposes new §336.351 to implement the re-
quirements of the National Source Tracking System. The Na-
tional Source Tracking System is the NRC’s program for ac-
counting for certain sealed sources by requiring licensees to
report information on the manufacture, transfer, receipt, disas-
sembly, and disposal of nationally tracked sealed sources. New
§336.351 is proposed for consistency with 10 CFR §20.2207 and
to implement the NRC rulemaking National Source Tracking Sys-
tem (71 FR 65685, effective February 6, 2007).

The commission proposes new §336.357 to implement the
requirements in NRC’s Order Imposing Increased Controls,
EA-05-090. New §336.357 is proposed for consistency with 10
CFR §20.1801, and to implement the NRC’s Order Imposing
Increased Controls, EA-05-090 (71 FR 65685, published De-
cember 1, 2005). The proposed rule adds requirements for the
control and access of certain radioactive materials possessed
by a licensee to implement the security measures required by
the NRC'’s order and are consistent with the Texas Department
of State Health Services requirements in 25 TAC §289.252(ii).

The commission proposes to amend §336.359. Figure 2 in
§336.359(d) is revised to include the elements "Nitrogen" and
"Oxygen." This amendment is proposed for consistency with 10
CFR Part 20, Appendix B and to implement the NRC rulemaking
Requirements for Expanded Definition of Byproduct Material
(72 FR 55864, effective November 30, 2007).

Subchapter E, Notices, Instructions, and Reports to Workers and
Inspections

The commission proposes to amend §336.405 to update require-
ments for notifications to workers. Section 336.405(b) is pro-
posed to be amended to require a licensee to provide an annual
report to an individual if their occupational dose exceeds 1 mil-
lisieverts (100 millirem) or the individual requests his or her an-
nual dose report. This amendment is proposed for consistency
with 10 CFR §19.13 and to implement the NRC rulemaking Oc-
cupational Dose Records, Labeling Containers, and the Total Ef-
fective Dose Equivalent (72 FR 68043 and 72233, effective Feb-
ruary 15, 2008).

Fiscal Note: Costs to State and Local Government

Nina Chamness, Analyst, Strategic Planning and Assessment,
has determined that, for the first five-year period the proposed
rules are in effect, fiscal implications are anticipated for the

agency but not for other units of state or local government as a
result of administration or enforcement of the proposed rules.

The proposed rules will amend Chapter 336 to ensure that the
agency’s radiation control rules are compatible with regulations
promulgated by the NRC. The proposed rules are necessary to
maintain the status of the state as an Agreement State autho-
rized to administer a portion of the radiation control program un-
der the Atomic Energy Act. The proposed adoption of federal
rule language is not expected to significantly impact the current
practices and procedures used by licensees to comply with state
and federal regulations.

The proposed rules allow the agency to recover the actual costs
incurred by the commission for the review of an application and
any hearings associated with an application for commercial by-
product material disposal facilities regulated under Chapter 336,
Subchapter L. The proposed rules will also allow the agency
to recover the actual costs associated with regulatory activities
for commercial radioactive by-product disposal licensees (an an-
nual license fee). The application fee is currently $374,729. An-
nual license fees are currently $60,929 per year. Agency use of
any revenue collected above these amounts would be subject to
the legislature increasing the agency’s appropriation authority.

For both of the proposed fee changes, the executive director
would be required to send an invoice for the amount of the costs
incurred during the period of September 1 through August 31
of each year. Payment would have to be made within 30 days
following the date of the invoice.

The proposed rules also provide for the funding of the Radia-
tion and Perpetual Care Account (Account 5096). The revenue
in Account 5096 is funded by non-refundable fees equal to 5%
of the total fee for each specific license under the jurisdiction of
the agency. The maximum balance of fees collected in the Ra-
diation and Perpetual Care Account is $500,000. If the balance
in the account is reduced to $350,000 or less due to decommis-
sioning or remediation activities, the agency is to reinstitute the
assessment of the non-refundable fee until the balance of fees
collected totals $500,000.

The proposed rules are not expected to have a significant impact
on local government or other state agencies since these types of
governmental entities do not typically engage in the commercial
disposal of radioactive by-product material.

Public Benefits And Costs

Nina Chamness also determined that for each year of the first
five years the proposed rules are in effect, the public benefit an-
ticipated from the changes seen in the proposed rules will be
consistency with federal regulations and the ability of the agency
to recover actual costs arising from regulatory activities associ-
ated with the regulation of the commercial disposal of radioactive
by-product material.

The proposed rules are not expected to have an impact on in-
dividuals. Fiscal implications may be anticipated for those com-
mercial by-product material disposal businesses regulated under
Chapter 336, Subchapter L. At this time, no new license appli-
cations are anticipated for these types of facilities. However, for
future license applicants, any additional costs above the current
application fee of $374,729 will depend upon the actual costs in-
curred by the commission for the review of an application and
any hearings associated with the application.

The proposed rules also provide for the funding of the Radiation
and Perpetual Care Account (Account 5096). If the balance of
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fees collected in Account 5096 is $350,000 or less, a business
would be required to pay a non-refundable fee equal to 5% of
the total fee for each specific license under the jurisdiction of the
agency until the balance of fees collected in the account totals
$500,000. A business applying for a new license would not be
required to pay a non-refundable fee to Account 5096 if the bal-
ance is over $350,000 at the time of application. At this time the
balance in Account 5096 is at the maximum allowed balance.

At this time, there is one large business in the state that has a li-
cense for the commercial disposal of radioactive by-product ma-
terial. There may be costs for this license holder resulting from
the proposed requirement to submit an annual license fee suffi-
cient to recover the actual costs incurred by the commission for
the actual expenses arising from the regulatory activities associ-
ated with the license. Those costs will depend upon the agency’s
cost to regulate these activities. If these regulatory activities cost
more than $60,929 per year, the Radioactive Materials Division
would send an invoice for the amount of the additional costs in-
curred during the period of September 1 through August 31 of
each year. Payment would have to be made within 30 days fol-
lowing the date of the invoice. At this time the Radioactive Mate-
rials Division is not able to project whether those regulatory costs
would exceed $60,929 each year.

Small Business and Micro-Business Assessment

No adverse fiscal implications are anticipated for small or micro-
businesses under the proposed rules. Small businesses do not
typically engage in the commercial disposal of radioactive by-
product material.

Small Business Regulatory Flexibility Analysis

The commission has reviewed this proposed rulemaking and de-
termined that a small business regulatory flexibility analysis is
not required because the proposed rules are required to protect
the environment and comply with federal regulations. In addi-
tion, the proposed rules are not expected to affect a small or
micro-business in a material way for the first five years that the
proposed rules are in effect.

Local Employment Impact Statement

The commission has reviewed this proposed rulemaking and de-
termined that a local employment impact statement is not re-
quired because the proposed rules do not adversely affect a lo-
cal economy in a material way for the first five years that the
proposed rules are in effect.

Draft Regulatory Impact Analysis Determination

The commission reviewed the proposed rulemaking in light of the
regulatory analysis requirements of Texas Government Code,
§2001.0225, and determined that the rulemaking is not subject to
§2001.0225 because it does not meet the definition of a "major
environmental rule" as defined in the act. "Major environmen-
tal rule" means a rule the specific intent of which is to protect
the environment or reduce risks to human health from environ-
mental exposure and that may adversely affect in a material way
the economy, a sector of the economy, productivity, competition,
jobs, the environment, or the public health and safety of the state
or a sector of the state. The proposed rules are not anticipated
to adversely affect in a material way the economy, a sector of
the economy, productivity, competition, jobs, the environment,
or the public health and safety of the state or a sector of the
state because there are no significant requirements imposed on
radioactive material licensees. The commission proposes these

rules for purpose of maintaining consistency with NRC regula-
tions by providing new and revised definitions; revising occu-
pational dose, exposure, and reporting requirements; and pro-
viding reporting requirements for national tracked sources. The
proposed rules also revise fee requirements to implement THSC,
§401.301(g) to authorize the assessment of additional applica-
tion fees to recover the commission’s cost for administrative and
technical review and hearings for a license application.

Furthermore, the proposed rulemaking does not meet any of the
four applicability requirements listed in Texas Government Code,
§2001.0225(a). Texas Government Code, §2001.0225 only ap-
plies to a major environmental rule, the result of which is to: 1)
exceed a standard set by federal law, unless the rule is specifi-
cally required by state law; 2) exceed an express requirement of
state law, unless the rule is specifically required by federal law;
3) exceed a requirement of a delegation agreement or contract
between the state and an agency or representative of the fed-
eral government to implement a state and federal program; or
4) adopt a rule solely under the general powers of the agency
instead of under a specific state law. The proposed rulemaking
does not exceed a standard set by federal law, an express re-
quirement of state law, a requirement of a delegation agreement,
nor adopt a rule solely under the general powers of the agency.

The Texas Radiation Control Act, THSC, Chapter 401, autho-
rizes the commission to regulate commercial radioactive waste
processing and the disposal of most radioactive material in
Texas. THSC, §§401.051, 401.103, and 401.104 authorize the
commission to adopt rules for the control of sources or radiation
and the licensing of the disposal of radioactive materials. In
addition, the State of Texas is an Agreement State, authorized
by the NRC to administer a radiation control program under the
Atomic Energy Act. NRC requirements must be implemented
by the commission to preserve the status as an Agreement
State. The proposed rules do not exceed the standards set by
federal law. The proposed rulemaking implements changes in
NRC definitions, NRC occupational dose requirements, NRC
security requirements, and NRC requirements for reporting of
national tracked sources.

The proposed rules do not exceed an express requirement of
state law. The Texas Radiation Control Act, THSC, Chapter 401
establishes general requirements for the licensing and disposal
of radioactive materials. The Texas Radiation Control Act in
THSC, §401.001 specifically establishes the policy to maintain
compatibility with federal standards and regulatory programs.

The commission has also determined that the proposed rules
do not exceed a requirement of a delegation agreement or con-
tract between the state and an agency of the federal government.
The State of Texas has been designated as an Agreement State
by the NRC under the authority of the Atomic Energy Act. The
Atomic Energy Act requires that the NRC find that the state radi-
ation control program is compatible with the NRC’s requirements
for the regulation of radioactive materials and is adequate to pro-
tect health and safety. The commission determined that the pro-
posed rules do not exceed the NRC’s requirements nor exceed
the requirements for retaining status as an Agreement State.

The commission also determined that these rules are pro-
posed under specific authority of the Texas Radiation Control
Act, THSC, Chapter 401. THSC, §§401.051, 401.103, and
401.104 authorize the commission to adopt rules for the control
of sources or radiation and the licensing of the disposal of
radioactive materials.
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The commission invites public comment of the draft regulatory
impact analysis determination.

Takings Impact Assessment

The commission evaluated these proposed rules and performed
a preliminary assessment of whether Texas Government Code,
Chapter 2007 is applicable. The commission’s preliminary as-
sessment indicates that Texas Government Code, Chapter 2007
does not apply to these proposed rules because this is an ac-
tion that is reasonably taken to fulfill an obligation mandated by
federal law, which is exempt under Texas Government Code,
§2007.003(b)(4). The State of Texas has received authorization
as an Agreement State from the NRC to administer a radiation
control program under the Atomic Energy Act. The Atomic En-
ergy Act requires the NRC to find that the state’s program is com-
patible with NRC requirements for the regulation of radioactive
materials and is protective of health and safety. The proposed
rulemaking will provide consistency with federal regulations.

Nevertheless, the commission further evaluated these proposed
rules and performed a preliminary assessment of whether these
proposed rules constitute a taking under Texas Government
Code, Chapter 2007. The following is a summary of that
evaluation and preliminary assessment. The primary purpose
of these proposed rules is to implement changes to federal
requirements for the regulation and licensing of radioactive
material. The proposed rules would substantially advance this
purpose by implementing new federal definitions of by-product
material; revising occupational dose, exposure, and reporting
requirements; providing security controls, and providing report-
ing requirements for national tracked sources.

Promulgation and enforcement of these proposed rules would
be neither a statutory nor a constitutional taking of private real
property. The proposed rules do not affect a landowner’s rights
in private real property because this rulemaking does not burden
(constitutionally), nor restrict or limit, the owner’s right to prop-
erty and reduce its value by 25% or more beyond which would
otherwise exist in the absence of the rules. The proposed rules
primarily implement requirements in federal law relating to re-
vised definitions; revise occupational dose, exposure, and re-
porting requirements; provide security requirements; and pro-
vide reporting requirements for national tracked sources. The
proposed rules do not affect private real property.

Consistency with the Coastal Management Program

The commission reviewed this proposed rulemaking action and
determined that the proposed rules are neither identified in, nor
will they affect, any action/authorization identified in Coastal Co-
ordination Act Implementation Rules in 31 TAC §505.11, relating
to Actions and Rules Subject to the Texas Coastal Management
Program (CMP). Therefore, the proposed rulemaking action is
not subject to the CMP.

Written comments on the consistency of this rulemaking may be
submitted to the contact person at the address listed under the
Submittal of Comments section of this preamble.

Announcement of Hearing

The commission will hold a public hearing on this proposal in
Austin on August 30, 2011 at 10:00 in Building E, Room 2018,
at the commission’s central office located at 12100 Park 35 Cir-
cle. The hearing is structured for the receipt of oral or written
comments by interested persons. Individuals may present oral
statements when called upon in order of registration. Open dis-
cussion will not be permitted during the hearing; however, com-

mission staff members will be available to discuss the proposal
30 minutes prior to the hearing.

Persons who have special communication or other accommoda-
tion needs who are planning to attend the hearing should contact
Sandy Wong, Office of Legal Services at (512) 239-1802. Re-
quests should be made as far in advance as possible.

Submittal of Comments

Written comments may be submitted to Michael Parrish, MC
205, Office of Legal Services, Texas Commission on Environ-
mental Quality, P.O. Box 13087, Austin, Texas 78711-3087,
or faxed to (512) 239-4808. Electronic comments may be
submitted at:  hitp://wwwb.tceq.texas.gov/rules/ecomments/.
File size restrictions may apply to comments being submitted
via the eComments system. All comments should reference
Rule Project Number 2011-011-336-PR. The comment period
closes September 6, 2011. Copies of the proposed rule-
making can be obtained from the commission’s Web site at
http://www.tceq.texas.gov/nav/rules/propose_adopt.html.  For
further information, please contact Devane Clarke, Radioactive
Materials Division, (512) 239-5604.

SUBCHAPTER A. GENERAL PROVISIONS
30 TAC §336.1, §336.2
Statutory Authority

The amendments are proposed under the Texas Radiation Con-
trol Act, Texas Health and Safety Code (THSC), Chapter 401;
THSC, §401.011, which provides the commission authority to
regulate and license the disposal of radioactive substances, the
commercial processing and storage of radioactive substances,
and the recovery and processing of source material; §401.051,
which authorizes the commission to adopt rules and guidelines
relating to control of sources of radiation; §401.103, which
authorizes the commission to adopt rules and guidelines that
provide for licensing and registration for the control of sources of
radiation; §401.104, which requires the commission to provide
rules for licensing for the disposal of radioactive substances;
§401.201, which provides authority to the commission to regu-
late the disposal of low-level radioactive waste; §401.301, which
authorizes the commission to set fees by rule; and §401.412,
which provides authority to the commission to regulate licenses
for the disposal of radioactive substances. The proposed
amendments are also authorized by Texas Water Code, §5.103,
which provides the commission with the authority to adopt rules
necessary to carry out its powers and duties under the water
code and other laws of the state.

The proposed amendments implement THSC, Chapter 401,
including §§401.011, 401.051, 401.057, 401.059, 401.103,
401.104, 401.151, 401.201, 401.301, and 401.412.

§336.1.  Scope and General Provisions.

(a) Except as otherwise specifically provided, the rules in this
chapter apply to all persons who dispose of radioactive substances; all
persons who recover or process source material; and all persons who
receive radioactive substances from other persons for storage or pro-
cessing.

(1) However, nothing in these rules shall apply to any per-
son to the extent that person is subject to regulation by the United States
Nuclear Regulatory Commission (NRC) or to radioactive material in
the possession of federal agencies.

(2) Any United States Department of Energy contractor or
subcontractor or any NRC contractor or subcontractor of the following
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categories operating within the state, is exempt from the rules in this
chapter, with the exception of any applicable fee set forth in Subchapter
B of this chapter (relating to Radioactive Substance Fees), to the ex-
tent that such contractor or subcontractor under his contract receives,
possesses, uses, transfers, or acquires sources of radiation:

(A) prime contractors performing work for the United
States Department of Energy at a United States government-owned or
controlled site, including the transportation of radioactive material to or
from the site and the performance of contract services during temporary
interruptions of transportation;

(B) prime contractors of the United States Department
of Energy performing research in or development, manufacture,
storage, testing, or transportation of atomic weapons or components
thereof;

(C) prime contractors of the United States Department
of Energy 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 the
United States Department of Energy or the NRC when the state and the
NRC jointly determine that:

(i)  the exemption of the prime contractor or subcon-
tractor is authorized by law; and

(ii) under the terms of the contract or subcontract,
there is adequate assurance that the work thereunder can be accom-
plished without undue risk to the public health and safety or the envi-
ronment.

(3) Radioactive material that is physically received from
the federal government by a non-federal facility is subject to state ju-
risdiction except as provided in paragraph (2) of this subsection.

(4) The rules of this chapter do not apply to transportation
of radioactive materials. This provision does not exempt a transporter
from other applicable requirements.

(5) The rules in this chapter do not apply to the disposal of
radiation machines as defined in this subchapter or electronic devices
that produce non-ionizing radiation.

(b) Regulation by the State of Texas of source material, by-
product material, and special nuclear material in quantities not suffi-
cient to form a critical mass is subject to the provisions of the agree-
ment between the State of Texas and the NRC and to 10 Code of Federal
Regulations Part 150 (10 CFR Part 150) (Exemptions and Continued
Regulatory Authority in Agreement States and in Offshore Waters Un-
der Section 274). (A copy of the Texas agreement, "Articles of Agree-
ment between the United States Nuclear Regulatory Commission and
the State of Texas for Discontinuance of Certain Commission Regula-
tory Authority and Responsibility Within the State Pursuant to Section
274 of the Atomic Energy Act of 1954, as Amended" (Agreement),
may be obtained from this commission.) Under the Agreement and
10 CFR Part 150, the NRC retains certain regulatory authorities over
source material, by-product material, and special nuclear material in
the State of Texas. Persons in the State of Texas are not exempt from
the regulatory requirements of the NRC with respect to these retained
authorities.

(c) No person may receive, possess, use, transfer, or dispose of
radioactive material, which is subject to the rules in this chapter, in such
a manner that the standards for protection against radiation prescribed
in these rules are exceeded.

(d) Each person licensed by the commission under this chap-
ter shall confine possession, use, and disposal of licensed radioactive
material to the locations and purposes authorized in the license.

(¢) No person may cause or allow the release of radioactive
material, which is subject to the rules in this chapter, to the environment
in violation of this chapter or of any rule, license, or order of the Texas
Commission on Environmental Quality (commission).

(f) No person shall:

(1) dispose of low-level radioactive waste on site, except as
authorized under §336.501(b) of this title (relating to Scope and Gen-
eral Provisions);

(2) receive low-level radioactive waste from other persons
for the purpose of disposal, except for a person specifically licensed for
the disposal of low-level radioactive waste;

(3) dispose of radioactive materials other than low-level ra-
dioactive waste, except for diffuse naturally occurring radioactive ma-
terial waste having concentrations of less than 2,000 picocuries per
gram (pCi/g) radium-226 or radium-228;

(4) dispose of radioactive materials from other persons
other than low-level radioactive waste, except for naturally occurring
radioactive material waste in accordance with Subchapter K of this
chapter (relating to Commercial Disposal of Naturally Occurring
Radioactive Material Waste from Public Water Systems);

(5) recover or process source material, except in accor-
dance with Subchapter L of this chapter (relating to Licensing of
Source Material Recovery and By-Product Material Disposal Facil-
ities);

(6) store, process, or dispose of by-product material, except
in accordance with Subchapter L of this chapter; or

(7) receive radioactive substances from other persons for
storage or processing, except in accordance with Subchapter M of this
chapter (relating to Licensing of Radioactive Substances Processing
and Storage Facilities).

fg) For the purpose of this chapter; any time the term “low-
level radioactive waste™ is used, the provision also applics to accelera-
tor-produced radioactive material}
§336.2.  Definitions.

The following words and terms, when used in this chapter, shall have
the following meanings, or as described in Chapter 3 of this title (re-
lating to Definitions), unless the context clearly indicates otherwise.
Additional definitions used only in a certain subchapter will be found
in that subchapter.

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

(2) Accelerator-produced radioactive material--Any mate-
rial made radioactive by [expesing it to the radiation frem] a particle
accelerator.

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

(4) Adult--An individual 18 or more years of age.

(5) Agreement state--Any state with which the United
States Nuclear Regulatory Commission (NRC) or the Atomic Energy
Commission has entered into an effective agreement under the Atomic
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Energy Act of 1954, §274b, as amended through October 24, 1992
(Public Law 102-486).

(6) Airborne radioactive material--Any radioactive mate-
rial dispersed in the air in the form of dusts, fumes, particulates, mists,
vapors, or gases.

(7) Airborne radioactivity area--A room, enclosure, or area
in which airborne radioactive materials, composed wholly or partly of
licensed material, exist in concentrations:

(A) in excess of the derived air concentrations (DACs)
specified in §336.359, Appendix B, Table I, Column 1, of this title (re-
lating to Appendix B. Annual Limits on Intake (ALI) and Derived Air
Concentrations (DAC) of Radionuclides for Occupational Exposure;
Effluent Concentrations; Concentrations for Release to Sanitary Sew-
erage); or

(B) to 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% of the ALI
or 12 DAC-hours.

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

(9) 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 the "reference man" that would result
in a committed effective dose equivalent of 5 rems (0.05 sievert) or a
committed dose equivalent of 50 rems (0.5 sievert) to any individual
organ or tissue. ALI values for intake by ingestion and by inhalation
of selected radionuclides are given in Table I, Columns 1 and 2, of
§336.359, Appendix B, of this title.

(10) As low as is reasonably achievable (ALARA)--Mak-
ing every reasonable effort to maintain exposures to radiation as far
below the dose limits in this chapter 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 re-
lation 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 ion-
izing radiation and licensed radioactive materials in the public interest.

(11) 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.

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

(13) Background radiation--Radiation from cosmic
sources; non-technologically enhanced naturally-occurring radioactive
material, including radon (except as a decay product of source or spe-
cial nuclear material) and global fallout as it exists in the environment
from the testing of nuclear explosive devices or from past nuclear
accidents such as Chernobyl that contribute to background radiation
and are not under the control of the licensee. "Background radiation"
does not include radiation from radioactive materials regulated by the
commission, Texas Department of State Health Services, NRC, or an
Agreement State.

(14) Becquerel (Bq)--See §336.4 of this title (relating to
Units of Radioactivity).

(15) 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 the rules in this chapter, "radiobioassay"
is an equivalent term.

(16) Byproduct material--

(A) A radioactive material, other than special nuclear
material, that is produced in or made radioactive by exposure to ra-
diation incident to the process of producing or using special nuclear
material; [or]

(B) The tailings or wastes produced by or resulting from
the extraction or concentration of uranium or thorium from ore pro-
cessed primarily for its source material content, including discrete sur-
face wastes resulting from uranium solution extraction processes, and
other tailings having similar radiological characteristics. Underground
ore bodies depleted by these solution extraction processes do not con-
stitute "byproduct material" within this definition; [+]

(C) Any discrete source of radium-226 that is produced,
extracted, or converted after extraction, for use for a commercial, med-
ical, or research activity;

(D) Any material that has been made radioactive by use
of a particle accelerator; and is produced, extracted, or converted for
use for a commercial, medical, or research activity; and

(E)  Any discrete source of naturally occurring radioac-
tive material, other than source material, that is extracted or converted
after extraction for use in a commercial, medical, or research activity
and that the NRC, in consultation with the Administrator of the United
States Environmental Protection Agency (EPA), the United States Sec-
retary of Energy, the United States Secretary of Homeland Security, and
the head of any other appropriate Federal agency, determines would
pose a threat similar to the threat posed by a discrete source of ra-
dium-226 to the public health and safety or the common defense and
security.

(17) CFR--Code of Federal Regulations.

(18) 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 applies to a range
of clearance half-times: for Class D (Days) of less than ten days, for
Class W (Weeks) from 10 to 100 days, and for Class Y (Years) of
greater than 100 days. For purposes of the rules in this chapter, "lung
class" and "inhalation class" are equivalent terms.

(19) Collective dose--The sum of the individual doses re-
ceived in a given period of time by a specified population from expo-
sure to a specified source of radiation.

(20) Committed dose equivalent (H,,) (CDE)--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.

(21) Committed effective dose equivalent (H __ ) (CEDE)-
-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.

(22) Compact--The Texas Low-Level Radioactive Waste
Disposal Compact established under Texas Health and Safety Code,
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§403.006 and Texas Low-Level Radioactive Waste Disposal Compact
Consent Act, Public Law Number 105-236 (1998).

(23) Compact waste--Low-level radioactive waste that:
(A) is generated in a host state or a party state; or

(B) is not generated in a host state or a party state, but
has been approved for importation to this state by the compact com-
mission under §3.05 of the compact established under Texas Health
and Safety Code, §403.006.

(24) Compact waste disposal facility--The low-level
radioactive waste land disposal facility licensed by the commission
under Subchapter H of this chapter (relating to Licensing Require-
ments for Near-Surface Land Disposal of Low-Level Radioactive
Waste) for the disposal of compact waste.

(25) Constraint (dose constraint)--A value above which
specified licensee actions are required.

(26) Ceritical group--The group of individuals reasonably
expected to receive the greatest exposure to residual radioactivity for
any applicable set of circumstances.

(27) Curie (Ci)--See §336.4 of this title.

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

(29) Decommission--To remove (as a facility) safely from
service and reduce residual radioactivity to a level that permits:

(A) release of the property for unrestricted use and ter-
mination of license; or

(B) release of the property under restricted conditions
and termination of the license.

(30) Deep-dose equivalent (H,) (which applies to external
whole-body exposure)--The dose equivalent at a tissue depth of one
centimeter (1,000 milligrams/square centimeter).

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

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

(33) Derived air concentration (DAC)--The concentration
of a given radionuclide in air which, if breathed by the "reference man"
for a working year of 2,000 hours under conditions of light work (in-
halation rate of 1.2 cubic meters of air/hour), results in an intake of one
ALIL DAC values are given in Table I, Column 3, of §336.359, Appen-
dix B, of this title.

(34) 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 shall take 2,000 DAC-hours to represent one ALI, equivalent
to a committed effective dose equivalent of 5 rems (0.05 sievert).

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

(36) [(35)] Disposal--With regard to low-level radioactive
waste, the isolation or removal of low-level radioactive waste from
mankind and mankind’s environment without intent to retrieve that
low-level radioactive waste later.

(37) [36)] 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 (SCBA).

(38) [(3] Distinguishable from background--The de-
tectable concentration of a radionuclide is statistically different from
the background concentration of that radionuclide in the vicinity of
the site or, in the case of structures, in similar materials using adequate
measurement technology, survey, and statistical techniques.

(39) [38)] 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 the rules
in this chapter, "radiation dose" is an equivalent term.

(40) [(39)] Dose equivalent (H,)--The product of the ab-
sorbed dose in tissue, quality factor, and all other necessary modifying
factors at the location of interest. The units of dose equivalent are the
rem and sievert (Sv).

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

(42) [(41)] Dosimetry processor--An individual or organ-
ization that processes and evaluates individual monitoring devices in
order to determine the radiation dose delivered to the monitoring de-
vices.

(43) [(42)] Effective dose equivalent (H )--The sum of the
products of the dose equivalent to each organ or tissue (H,) and the
weighting factor (w ) applicable to each of the body organs or tissues
that are irradiated.

(44) [(43)] Embryo/fetus--The developing human organ-
ism from conception until the time of birth.

(45) [(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 radioactive materials. This includes
portals of sufficient size to permit human access, irrespective of their
intended use.

(46) [(45)] Exposure--Being exposed to ionizing radiation
or to radioactive material.

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

(48) [(47)] External dose--That portion of the dose equiv-
alent received from any source of radiation outside the body.

(49) [(48)] 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) [(49)] Federal facility waste--Low-level radioactive
waste that is the responsibility of the federal government under
the Low-Level Radioactive Waste Policy Act, as amended by the
Low-Level Radioactive Waste Policy Amendments Act of 1985 (42
United States Code, §2021b - 2021j). Excluded from this definition
is low-level radioactive waste that is classified as greater than Class
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C in §336.362 of this title (relating to Appendix E. Classification and
Characteristics of Low-Level Radioactive Waste).

(51) [(50)] Federal facility waste disposal facility--A low-
level radioactive waste land disposal facility for the disposal of federal
facility waste licensed under Subchapters H and J of this chapter.

(52) [(5D)] 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.

(53) [(52)] 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 con-
centration inside the respirator when worn.

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

(55) [(54)] General license--An authorization granted by
an agency under its rules which is effective without the filing of an
application with that agency or the issuance of a licensing document to
the particular person.

(56) [(55)] Generally applicable environmental radiation
standards--Standards issued by the EPA under the authority of the
Atomic Energy Act of 1954, as amended through October 4, 1996, 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.

(57) [(56)] Gray (Gy)--See §336.3 of this title (relating to
Units of Radiation Exposure and Dose).

(58) [(5H] Hazardous waste--Hazardous waste as defined
in §335.1 of this title (relating to Definitions).

(59) [(58)] Helmet--A rigid respiratory inlet covering that
also provides head protection against impact and penetration.

(60) [(59)] High radiation area--An area, accessible to in-
dividuals, in which radiation levels from radiation sources external to
the body could result in an individual receiving a dose equivalent in ex-
cess of 0.1 rem (1 millisievert) in one hour at 30 centimeters from the
radiation source or 30 centimeters from any surface that the radiation
penetrates.

(61) [(60)] Hood--A respiratory inlet covering that com-
pletely covers the head and neck and may also cover portions of the
shoulders and torso.

(62) [(61)] Host state--A party state in which a compact
facility is located or is being developed. The State of Texas is the host
state under the Texas Low-Level Radioactive Waste Disposal Compact,
§2.01, established under Texas Health and Safety Code, §403.006.

(63) [(62)] Individual--Any human being.
(64) [(63)] Individual monitoring--The assessment of:

(A) dose equivalent by the use of individual monitoring
devices; or

(B) committed effective dose equivalent by bioassay or
by determination of the time-weighted air concentrations to which an
individual has been exposed, that is, DAC-hours; or

(C) dose equivalent by the use of survey data.

(65) [(64)] Individual monitoring devices--Devices de-
signed to be worn by a single individual for the assessment of dose
equivalent such as film badges, thermoluminescence dosimeters
(TLDs), pocket ionization chambers, and personal ("lapel") air sam-
pling devices.

(66) [(65)] Inhalation class--See "Class."

(67) [€66)] Inspection--An official examination and/or ob-
servation including, but not limited to, records, tests, surveys, and mon-
itoring to determine compliance with the Texas Radiation Control Act
(TRCA) and rules, orders, and license conditions of the commission.

(68) [€67)] Internal dose--That portion of the dose equiva-
lent received from radioactive material taken into the body.

(69) [(68)] Land disposal facility--The land, buildings and
structures, and equipment which are intended to be used for the disposal
of low-level radioactive wastes into the subsurface of the land. For
purposes of this chapter, a "geologic repository" as defined in 10 CFR
§60.2 as amended through October 27, 1988 (53 FR 43421) (relating
to Definitions - high-level radioactive wastes in geologic repositories)
is not considered a "land disposal facility."

(70) [(69)] Lens dose equivalent (LDE)--The external ex-
posure of the lens of the eye and is taken as the dose equivalent at a
tissue depth of 0.3 centimeter (300 mg/cm?).

(71) [79)] License--See "Specific license."

(72) [(7D)] Licensed material--Radioactive material re-
ceived, possessed, used, processed, transferred, or disposed of under a
license issued by the commission.

(73) [(72)] Licensee--Any person who holds a license is-
sued by the commission in accordance with the Texas Health and Safety
Code, Chapter 401 (Radioactive Materials and Other Sources of Radi-
ation) and the rules in this chapter. For purposes of the rules in this
chapter, "radioactive material licensee" is an equivalent term. Unless
stated otherwise, "licensee" as used in the rules of this chapter means
the holder of a "specific license."

(74) [(73)] Licensing state--Any state with rules equivalent
to the Suggested State Regulations for Control of Radiation relating to,
and having an effective program for, the regulatory control of natu-
rally occurring or accelerator-produced radioactive material (NARM)
and which has been designated as such by the Conference of Radiation
Control Program Directors, Inc.

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

(76) [(#5)] Lost or missing licensed radioactive material--
Licensed material whose location is unknown. This definition includes
material that has been shipped but has not reached its planned destina-
tion and whose location cannot be readily traced in the transportation
system.

(77) [€76)] Low-level radioactive waste--

(A) Except as provided by subparagraph (B) of this
paragraph, low-level radioactive waste means radioactive material
that:

(i) is discarded or unwanted and is not exempt by
a Texas Department of State Health Services rule adopted under the
Texas Health and Safety Code, §401.106;

(ii)  is waste, as that term is defined by 10 CFR §61.2;

and

(iii)  1is subject to:
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(I) concentration limits established under this
chapter; and

(II) disposal criteria established under this chap-
ter.

(B) Low-level radioactive waste does not include:

(i) high-level radioactive waste defined by 10 CFR
§60.2;

(ii)  spent nuclear fuel as defined by 10 CFR §72.3;
(iii)  transuranic waste as defined in this section;

(iv) byproduct material as defined by paragraph
(16)(B) - (E) of this section;

(v) naturally
(NORM) waste; or

(vi) oil and gas NORM waste.

(C) When used in this section, the references to 10 CFR
sections mean those CFR sections as they existed on September 1,
1999, as required by Texas Health and Safety Code, §401.005.

(78) [€7H] Lung class--See "Class."

(79) [(78)] Member of the public--Any individual except
when that individual is receiving an occupational dose.

(80) [(79)] Minor--An individual less than 18 years of age.

(81) [80)] Mixed waste--A combination of hazardous
waste, as defined in [30 TAC] §335.1 of this title (relating to Defini-
tions) and low-level radioactive waste. The term includes compact
waste and federal facility waste containing hazardous waste.

(82) [(8BH] Monitoring--The measurement of radiation
levels, 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 the rules in this chapter, "radiation monitoring” and "radiation
protection monitoring" are equivalent terms.

occurring  radioactive  material

a quantity equal to or greater than Category 1 or Category 2 levels of
any radioactive material listed in §336.351 of this title (relating to Re-
ports of Transactions Involving Nationally Tracked Sources). 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 ex-
empt 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 1 threshold. Category 2 nationally tracked
sources are those containing radioactive material at a quantity equal to
or greater than the Category 2 threshold but less than the Category 1
threshold.

(84) [(82)] Naturally occurring or accelerator-produced ra-
dioactive material (NARM)--Any naturally occurring or accelerator-
produced radioactive material except source material or special nuclear
material.

(85) [(83)] Naturally occurring radioactive material
(NORM) waste--Solid, liquid, or gaseous material or combination of
materials, excluding source material, special nuclear material, and
byproduct material, that:

(A) inits natural physical state spontaneously emits ra-
diation;

(B) is discarded or unwanted; and

(C) is not exempt under rules of the Texas Department
of State Health Services adopted under Texas Health and Safety Code,
§401.106.

(86) [(84)] Near-surface disposal facility--A land disposal
facility in which low-level radioactive waste is disposed of in or within
the upper 30 meters of the earth’s surface.

(87) [€85)] Negative pressure respirator (tight fitting)--A
respirator in which the air pressure inside the facepiece is negative dur-
ing inhalation with respect to the ambient air pressure outside the res-
pirator.

(88) [(86)] Nonstochastic effect--A health effect, the sever-
ity 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 effect. For purposes of the rules in this chapter, "determin-
istic effect" is an equivalent term.

(89) [(87] Occupational dose--The dose received by an in-
dividual in the course of employment in which the individual’s assigned
duties involve exposure to radiation and/or to radioactive material from
licensed and unlicensed sources of radiation, whether in the possession
of the licensee or other person. Occupational dose does not include
dose received from background radiation, as a patient from medical
practices, from voluntary participation in medical research programs,
or as a member of the public.

(90) [(88)] Oil and gas naturally occurring radioactive
material (NORM) waste--Naturally occurring radioactive material
(NORM) waste that constitutes, is contained in, or has contaminated
oil and gas waste as that term is defined in the Texas Natural Resources
Code, §91.1011.

(91) [€89)] On-site--The same or geographically contigu-
ous property that may be divided by public or private rights-of-way,
provided the entrance and exit between the properties is at a cross-roads
intersection, and access is by crossing, as opposed to going along, the
right-of-way. Noncontiguous properties owned by the same person but
connected by a right-of-way that the property owner controls and to
which the public does not have access, is also considered on-site prop-
erty.

(92) Particle accelerator--Any machine capable of acceler-
ating electrons, protons, deuterons, or other charged particles in a vac-
uum and designed to discharge the resultant particulate or other asso-

ciated radiation at energies usually in excess of 1 million electron volts

(MeV).

(93) [(90)] Party state--Any state that has become a party
to the compact in accordance with Article VII of the Texas Low-Level
Radioactive Waste Disposal Compact, established under Texas Health
and Safety Code, §403.006.

(94) [(9D)] Perpetual care account--The radiation and per-
petual care account as defined in this section.

(95) [€92)] Personnel monitoring equipment--See "Individ-
ual monitoring devices."

(96) [(93)] Planned special exposure--An infrequent expo-
sure to radiation, separate from and in addition to the annual occupa-
tional dose limits.

(97) [(94)] Positive pressure respirator--A respirator in
which the pressure inside the respiratory inlet covering exceeds the
ambient air pressure outside the respirator.

PROPOSED RULES

August 5, 2011 36 TexReg 4931



(98) [(95)] Powered air-purifying respirator (PAPR)--An
air-purifying respirator that uses a blower to force the ambient air
through air-purifying elements to the inlet covering.

(99) [(96)] Pressure demand respirator--A positive pres-
sure atmosphere-supplying respirator that admits breathing air to the
facepiece when the positive pressure is reduced inside the facepiece
by inhalation.

(100) [(97)] Principal activities--Activities authorized by
the license which are essential to achieving the purpose(s) for which
the license is issued or amended. Storage during which no licensed
material is accessed for use or disposal and activities incidental to de-
contamination or decommissioning are not principal activities.

(101) [€98)] Public dose--The dose received by a member
of the public from exposure to radiation and/or radioactive material
released by a licensee, or to any other source of radiation under the
control of the licensee. It does not include occupational dose or doses
received from background radiation, as a patient from medical prac-
tices, or from voluntary participation in medical research programs.

(102) [(99)] Qualitative fit test (QLFT)--A pass/fail test to
assess the adequacy of respirator fit that relies on the individual’s re-
sponse to the test agent.

(103) [(100)] Quality factor (Q)--The modifying factor
listed in Table I or II of §336.3 of this title that is used to derive dose
equivalent from absorbed dose.

(104) [(10D)] Quantitative fit test (QNFT)--An assessment
of the adequacy of respirator fit by numerically measuring the amount
of leakage into the respirator.

(105) [(102)] 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.

(106) [(103)] Rad--See §336.3 of this title.

107) [(104)] Radiation--Alpha particles, beta particles,
gamma rays, x-rays, neutrons, high-speed electrons, high-speed
protons, and other particles capable of producing ions. For purposes
of the rules in this chapter, "ionizing radiation" is an equivalent term.
Radiation, as used in this chapter, does not include non-ionizing radi-
ation, such as radio- or microwaves or visible, infrared, or ultraviolet
light.

(108) [(105)] Radiation and Perpetual Care Account--An
account in the general revenue fund established for the purposes spec-
ified in the Texas Health and Safety Code, §401.305.

(109) [(106)] Radiation area--Any area, accessible to indi-
viduals, in which radiation levels could result in an individual receiving
a dose equivalent in excess of 0.005 rem (0.05 millisievert) in one hour
at 30 centimeters from the source of radiation or from any surface that
the radiation penetrates.

(110) [(107)] Radiation machine--Any device capable of
producing ionizing radiation except those devices with radioactive ma-
terial as the only source of radiation.

(111) [¢108)] Radioactive material--A naturally-occurring
or artificially-produced solid, liquid, or gas that emits radiation spon-
taneously.

(112) [(109)] Radioactive substance--Includes byproduct
material, radioactive material, low-level radioactive waste, source

material, special nuclear material, source of radiation, and NORM
waste, excluding oil and gas NORM waste.

(113) [(H0)] Radioactivity--The disintegration of unstable
atomic nuclei with the emission of radiation.

(114) [(HBH] Radiobioassay--See "Bioassay."
(115) [(H2)] Reference man--A hypothetical aggregation

of human physical and physiological characteristics determined
by international consensus. These characteristics shall be used by
researchers and public health workers to standardize results of experi-
ments 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."

(116) [(H3)] Rem--See §336.3 of this title.
(117) [(H4)] Residual radioactivity--Radioactivity in

structures, materials, soils, groundwater, and other media at a site
resulting from activities under the licensee’s control. This includes
radioactivity from all licensed and unlicensed sources used by the
licensee, but excludes background radiation. It also includes radioac-
tive 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 in accordance with the provisions
of 10 CFR Part 20.

(118) [(H5)] Respiratory protection equipment--An appa-
ratus, such as a respirator, used to reduce an individual’s intake of air-

borne radioactive materials. For purposes of the rules in this chapter,
"respiratory protective device" is an equivalent term.

(119) [(H6)] Restricted area--An area, access to which is
limited by the licensee for the purpose of protecting individuals against
undue risks from exposure to radiation and radioactive materials. Re-
stricted area does not include areas used as residential quarters, but
separate rooms in a residential building shall be set apart as a restricted
area.

120) [(17)] Roentgen (R)--See §336.3 of this title.

(121) [(H8)] Sanitary sewerage--A system of public sew-
ers for carrying off waste water and refuse, but excluding sewage treat-
ment facilities, septic tanks, and leach fields owned or operated by the
licensee.

(122) [(119)] Sealed source--Radioactive material that is
permanently bonded or fixed in a capsule or matrix designed to prevent
release and dispersal of the radioactive material under the most severe
conditions that are likely to be encountered in normal use and handling.

(123) [(120)] Self-contained breathing apparatus (SCBA)-
-An atmosphere-supplying respirator for which the breathing air source
is designed to be carried by the user.

(124) [(421)] Shallow-dose equivalent (H)) (which applies
to the external exposure of the skin of the whole body or the skin of an
extremity)--The dose equivalent at a tissue depth of 0.007 centimeter
(seven milligrams/square centimeter).

(125) [(122)] SI--The abbreviation for the International
System of Units.

126) [(123)] Sievert (Sv)--See §336.3 of this title.

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

(128) [(125)] Source material--
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(A) Uranium or thorium, or any combination thereof, in
any physical or chemical form; or

(B) ores that contain, by weight, 0.05% or more of ura-
nium, thorium, or any combination thereof. Source material does not
include special nuclear material.

(129) [E26)] Special form radioactive material--Radioac-
tive material which is either a single solid piece or is contained in a
sealed capsule that can be opened only by destroying the capsule and
which has at least one dimension not less than five millimeters and
which satisfies the test requirements of 10 CFR §71.75 as amended
through September 28, 1995 (60 FR 50264) (Transportation of License
Material).

(130) [(F2D] Special nuclear material--

(A) Plutonium, uranium-233, uranium enriched in
the isotope 233 or in the isotope 235, and any other material that
the NRC, under the provisions of the Atomic Energy Act of 1954,
§51, as amended through November 2, 1994 (Public Law 103-437),
determines to be special nuclear material, but does not include source
material; or

(B) any material artificially enriched by any of the fore-
going, but does not include source material.

(131) [(428)] Special nuclear material in quantities not suf-
ficient to form a critical mass--Uranium enriched in the isotope 235
in quantities not exceeding 350 grams of contained uranium-235; ura-
nium-233 in quantities not exceeding 200 grams; plutonium in quan-
tities not exceeding 200 grams; or any combination of these in accor-
dance with the following formula: For each kind of special nuclear ma-
terial, 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 of the kinds of spe-
cial nuclear material in combination shall not exceed 1. For example,
the following quantities in combination would not exceed the limita-
tion: (175 grams contained U-235/350 grams) + (50 grams U-233/200
grams) + (50 grams Pu/200 grams) = 1.

(132)  [(29)] Specific license--A licensing document is-
sued by an agency upon an application filed under its rules. For pur-
poses of the rules in this chapter, "radioactive material license" is an
equivalent term. Unless stated otherwise, "license" as used in this chap-
ter means a "specific license."

(133) [(130)] State--The State of Texas.

(134) [(431B)] 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 sto-
chastic effects. For purposes of the rules in this chapter, "probabilistic
effect" is an equivalent term.

(135) [(132)] Supplied-air respirator (SAR) or airline res-
pirator--An atmosphere-supplying respirator for which the source of
breathing air is not designed to be carried by the user.

(136) [(133)] Survey--An evaluation of the radiological
conditions and potential hazards incident to the production, use, trans-
fer, release, disposal, and/or presence of radioactive materials or other
sources of radiation. When appropriate, this evaluation includes, but
is not limited to, physical examination of the location of radioactive
material and measurements or calculations of levels of radiation or
concentrations or quantities of radioactive material present.

137) [(34)] Termination--As applied to a license, a re-
lease by the commission 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.

(138) [(135)] Tight-fitting facepiece--A respiratory inlet
covering that forms a complete seal with the face.

(139) [(136)] Total eftective dose equivalent (TEDE)--The
sum of the effective dose [deep-dose] equivalent for external exposures
and the committed effective dose equivalent for internal exposures.

(140) [(13D] 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 §336.346(a)(6) of
this title (relating to Records of Individual Monitoring Results).

(141) [(138)] Transuranic waste--For the purposes of this
chapter, wastes containing alpha emitting transuranic radionuclides
with a half-life greater than five years at concentrations greater than
100 nanocuries/gram.

(142) [H39)] Type A quantity (for packaging)--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 A and A, are given in or shall be deter-
mined by procedures in Appendix A to 10 CFR Part 71 as amended
through September 28, 1995 (60 FR 50264) (Packaging and Trans-
portation of Radioactive Material).

143) [(140)] Type B quantity (for packaging)--A quantity
of radioactive material greater than a Type A quantity.

(144) [(H41D)] Unrefined and unprocessed ore--Ore in its
natural form before any processing, such as grinding, roasting, ben-
eficiating, or refining.

(145) [(142)] Unrestricted area--Any area that is not a re-
stricted area.

(146) [(143)] User seal check (fit check)--An action con-
ducted 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.

(147) [(144)] Very high radiation area--An area, accessible
to individuals, in which radiation levels from radiation sources external
to the body could result in an individual receiving an absorbed dose in
excess of 500 rads (five grays) in one hour at one meter from a source
of radiation or one meter from any surface that the radiation penetrates.

(148) [(}145)] Violation--An infringement of any provision
of the Texas Radiation Control Act (TRCA) or of any rule, order, or
license condition of the commission issued under the TRCA or this
chapter.

(149) 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 (16)(B) - (E) of this
section.

150) [(146)] Week--Seven consecutive days starting on
Sunday.

(151) [(147)] Weighting factor (w,) for an organ or tissue
(T)--The proportion of the risk of stochastic effects resulting from ir-
radiation of that organ or tissue to the total risk of stochastic effects
when the whole body is irradiated uniformly. For calculating the effec-
tive dose equivalent, the values of w_are:

Figure: 30 TAC §336.2(151

PROPOSED RULES

August 5, 2011 36 TexReg 4933



[Figure: 30 TAC §336.2(147)]
(152) [(148)] Whole body--For purposes of external expo-

sure, head, trunk including male gonads, arms above the elbow, or legs
above the knee.

153) [(149)] Worker--An individual engaged in activities
under a license issued by the commission and controlled by a licensee,
but does not include the licensee.

(154) [(150)] Working level (WL)--Any combination of
short-lived radon daughters in one liter of air that will result in the
ultimate emission of 1.3 x 105 MeV [million electron volts (MeV)]
of potential alpha particle energy. The short-lived radon daughters
are: for radon-222: polonium-218, lead-214, bismuth-214, and polo-
nium-214; and for radon-220: polonium-216, lead-212, bismuth-212,
and polonium-212.

(155) [(15B] Working level month (WLM)--An exposure
to one working level for 170 hours (2,000 working hours per year di-
vided by 12 months per year is approximately equal to 170 hours per
month).

(156) [(152)] Year--The period of time beginning in Jan-
uary used to determine compliance with the provisions of the rules in
this chapter. The licensee shall change the starting date of the year
used to determine compliance by the licensee provided that the change
is made at the beginning of the year and that no day is omitted or du-
plicated in consecutive years.

This agency hereby certifies that the proposal has been reviewed
by legal counsel and found to be within the agency’s legal author-
ity to adopt.

Filed with the Office of the Secretary of State on July 22, 2011.

TRD-201102786

Robert Martinez

Director, Environmental Law Division

Texas Commission on Environmental Quality

Earliest possible date of adoption: September 4, 2011
For further information, please call: (512) 239-2548

¢ ¢ ¢
SUBCHAPTER B. RADIOACTIVE
SUBSTANCE FEES

30 TAC §336.103, §336.105
Statutory Authority

The amendments are proposed under the Texas Radiation Con-
trol Act, Texas Health and Safety Code (THSC), Chapter 401;
THSC, §401.011, which provides the commission authority to
regulate and license the disposal of radioactive substances, the
commercial processing and storage of radioactive substances,
and the recovery and processing of source material; §401.051,
which authorizes the commission to adopt rules and guidelines
relating to control of sources of radiation; §401.103, which
authorizes the commission to adopt rules and guidelines that
provide for licensing and registration for the control of sources of
radiation; §401.104, which requires the commission to provide
rules for licensing for the disposal of radioactive substances;
§401.201, which provides authority to the commission to regu-
late the disposal of low-level radioactive waste; §401.301, which
authorizes the commission to set fees by rule; and §401.412,
which provides authority to the commission to regulate licenses

for the disposal of radioactive substances. The proposed
amendments are also authorized by Texas Water Code, §5.103,
which provides the commission with the authority to adopt rules
necessary to carry out its powers and duties under the water
code and other laws of the state.

The proposed amendments implement THSC, Chapter 401,
including §8401.011, 401.051, 401.057, 401.059, 401.103,
401.104, 401.151, 401.201, 401.301, and 401.412.

§336.103.  Schedule of Fees for Subchapter H Licenses.

(a) An application for a low-level radioactive waste disposal
site license under Subchapter H of this chapter (relating to Licensing
Requirements for Near-Surface Land Disposal of Low-Level Radioac-
tive Waste) shall be accompanied by a nonrefundable application pro-
cessing fee of $500,000. If the commission’s costs in processing an
application under Subchapter H of this chapter exceed the $500,000
application processing fee, the commission may assess and collect ad-
ditional fees from the applicant to recover the costs. Recoverable costs
include costs incurred by the commission for administrative review,
technical review, and hearings associated with the application.

(b) Anapplicant shall submit an annual fee for the actual costs
incurred by the commission for hearings associated with an applica-
tion for a low-level radioactive waste disposal site under Subchapter
H of this chapter. The executive director shall send an invoice for the
amount of the costs incurred during the period September 1 through
August 31 of each year. Payment shall be made within 30 days follow-
ing the date of the invoice.

(c¢) A holder of a license for a low-level radioactive waste dis-
posal site issued under Subchapter H of this chapter shall submit an
annual license fee for the services received. This fee shall recover for
the state the actual expenses arising from the regulatory activities asso-
ciated with the license. This fee shall include reimbursement for the
salary and other expenses of the resident inspectors as provided by
§336.743 of this title (relating to Resident Inspector). The executive
director shall [send an] invoice for the amount of the costs incurred
quarterly [during the period September 1 through August 31 of each
year|. Payment shall be made within 30 days following the date of the
invoice.

(d) An application for a major amendment of a license issued
under Subchapter H of this chapter must be accompanied by an appli-
cation fee of $50,000.

(e) An application for renewal of a license issued under Sub-
chapter H of this chapter must be accompanied by an application fee
of $300,000.

(f) The compact waste disposal facility license holder shall re-
mit to the commission 5% of the gross receipts from compact waste
received at the compact waste disposal facility and any federal facility
waste received at the federal facility waste disposal facility. Payment
shall be made within 30 days of the end of each quarter. The end of
each quarter is the last day of the months of November, February, May,
and August.

(g) The compact waste disposal facility license holder shall
remit directly to the host county 5% of the gross receipts from compact
waste received at the compact waste disposal facility and any federal
facility waste received at the federal facility waste disposal facility as
required in Texas Health and Safety Code, §401.244. Payment shall
be made within 30 days of the end of each quarter. The end of each
quarter is the last day of the months of November, February, May, and
August.

§336.105.  Schedule of Fees for Other Licenses.
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(a) Each application for a license under Subchapter F of this
chapter (relating to Licensing of Alternative Methods of Disposal
of Radioactive Material), Subchapter G of this chapter (relating to
Decommissioning Standards), Subchapter K of this chapter (relating
to Commercial Disposal of Naturally Occurring Radioactive Material
Waste from Public Water Systems), Subchapter L of this chapter
(relating to Licensing of Source Material Recovery and By-product
Material Disposal Facilities), or Subchapter M of this chapter (relat-
ing to Licensing of Radioactive Substances Processing and Storage
Facilities) must be accompanied by an application fee as follows:

(1) facilities regulated under Subchapter F of this chapter:

$50,000;

(2) facilities regulated under Subchapter G of this chapter:
$10,000;

(3) facilities regulated under Subchapter K of this chapter:
$50,000;

(4) facilities regulated under Subchapter L of this chap-
ter: $463,096 for conventional mining; $322,633 for in situ mining;
$325,910 for heap leach; and $374,729 for disposal only; or

(A) ifthe application fee is not sufficient to cover costs
incurred by the commission, then the applicant shall submit a supple-
mental fee to recover the actual costs incurred by the commission for
review of the application and any hearings associated with an appli-
cation for commercial by-product material disposal under Subchapter
L of this chapter in accordance with Texas Health and Safety Code,

§401.301(g);

(B) the executive director shall invoice for the amount
of the costs incurred quarterly. Payment shall be made within 30 days
following the date of the invoice;

(5) facilities regulated under Subchapter M of this chapter:
$3,830 for Waste Processing - Class I Exempt; $39,959 for Waste Pro-
cessing - Class I; $94,661 for Waste Processing - Class II; and $273,800
for Waste Processing - Class III.

(b) An annual license fee shall be paid for each license issued
under Subchapter F, Subchapter G, Subchapter K, Subchapter L, and
Subchapter M of this chapter. The amount of each annual fee is as
follows:

(1) facilities regulated under Subchapter F of this chapter:

$25,000;

(2) facilities regulated under Subchapter G of this chapter:
$8,400;

(3) facilities regulated under Subchapter K of this chapter:
$25,000;

(4) facilities regulated under Subchapter L of this chapter
that are operational: $60,929.50; or

(A) if the annual fee is not sufficient to cover costs in-
curred by the commission, a holder of a license for commercial by-
product material disposal issued under Subchapter L of this chapter
shall submit a supplemental license fee sufficient to recover the ac-
tual costs incurred by the commission. This fee shall recover for the
state the actual expenses arising from the regulatory activities associ-
ated with the license in accordance with Texas Health and Safety Code,

§401.412(d);

(B) the executive director shall invoice for the amount
of the costs incurred quarterly. Payment shall be made within 30 days

(5) facilities regulated under Subchapter L of this chapter
that are in closure: $60,929.50;

(6) facilities regulated under Subchapter L of this chapter
that are in post-closure: $52,011.50 for conventional mining; $26,006
for in situ mining; and $52,011.50 for disposal only;

(7) facilities regulated under Subchapter L of this chapter,
if additional noncontiguous source material recovery facility sites are
authorized under the same license, the annual fee shall be increased by
25% for each additional site and 50% for sites in closure;

(8) facilities regulated under Subchapter L of this chapter,
if an authorization for disposal of by-product material is added to a
license, the annual fee shall be increased by 25%;

(9) facilities regulated under Subchapter L of this chapter,
the following one-time fees apply if added after an environmental as-
sessment has been completed on a facility:

(A) $28,658 for in situ wellfield on noncontiguous
property;

(B) $71,651 for in situ satellite;

(C) $11,235 for wellfield on contiguous property;

(D) $50,756 for non-vacuum dryer; or

(E) 871, 651 for disposal (including processing, if ap-
plicable) of by-product material; or

(10) facilities regulated under Subchapter M of this chap-
ter: $3,830 for Waste Processing - Class I Exempt; $39,959 for Waste
Processing - Class I; $94,661 for Waste Processing - Class II; and
$273,800 for Waste Processing - Class III.

(c) An application for a major amendment of a license issued
under Subchapter F, Subchapter G, Subchapter K, Subchapter L, or
Subchapter M of this chapter must be accompanied by an application
fee of $10,000.

(d) An application for renewal of a license issued under Sub-
chapter F, Subchapter G, Subchapter K, Subchapter L, or Subchapter M
of this chapter must be accompanied by an application fee of $35,000.

(¢) Upon permanent cessation of all disposal activities and ap-
proval of the final decommissioning plan, holders of licenses issued
under Subchapter F, Subchapter K, Subchapter L, or Subchapter M of
this chapter shall use the applicable fee schedule for subsections (b)
and (c) of this section.

(f) For any application for a license issued under this chapter,
the commission may assess and collect additional fees from the appli-
cant to recover costs. Recoverable costs include costs incurred by the
commission for administrative review, technical review, and hearings
associated with the application. The executive director shall send an
invoice for the amount of the costs incurred during the period Septem-
ber 1 through August 31 of each year. Payment shall be made within
30 days following the date of the invoice.

(g) If alicensee remitted a biennial licensing fee to the Texas
Department of State Health Services during the one year period prior
to June 17, 2007, the licensee is not subject to an annual fee under
subsection (b) of this section until the expiration of the second year for
which the biennial fee was paid.

(h) The commission may charge an additional 5% of annual
fee assessed under subsection (b) of this section and §336.103 of this
title (relating to Schedule of Fees for Subchapter H Licenses). The fee

following the date of the invoice;

is non-refundable and will be deposited to the perpetual care account.
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(1) The fees collected by the agency in accordance with
this subsection shall be deposited to the credit of the Radiation and
Perpetual Care Account, until the fees collectively total $500,000.

(2) If the balance of fees collected in accordance with this
subsection is subsequently reduced to $350,000 or less, the agency shall
reinstitute assessment of the fee until the balance reaches $500,000.

(i) The holder of a license authorizing disposal of a radioac-
tive substance from other persons shall remit to the commission 5% of
the holder’s gross receipts received from disposal operations under a
license. Payment shall be made within 30 days of the end of each quar-
ter. The end of each quarter is the last day of the months of November,
February, May, and August. This subsection does not apply to the dis-
posal of compact waste or federal facility waste.

(j) Theholder of a license authorizing disposal of a radioactive
substance from other persons shall remit directly to the host county 5%
of the gross receipts disposal operations under a license as required in
Texas Health and Safety Code, §401.271(2). Payment shall be made
within 30 days of the end of each quarter. The end of each quarter is the
last day of the months of November, February, May, and August. This
subsection does not apply to the disposal of compact waste or federal
facility waste.

This agency hereby certifies that the proposal has been reviewed
by legal counsel and found to be within the agency’s legal author-
ity to adopt.

Filed with the Office of the Secretary of State on July 22, 2011.

TRD-201102787

Robert Martinez

Director, Environmental Law Division

Texas Commission on Environmental Quality

Earliest possible date of adoption: September 4, 2011
For further information, please call: (512) 239-2548

¢ ¢ ¢
SUBCHAPTER C. GENERAL LICENSING
REQUIREMENTS

30 TAC §336.210
Statutory Authority

The amendment is proposed under the Texas Radiation Control
Act, Texas Health and Safety Code (THSC), Chapter401; THSC,
§401.011, which provides the commission authority to regulate
and license the disposal of radioactive substances, the commer-
cial processing and storage of radioactive substances, and the
recovery and processing of source material; §401.051, which
authorizes the commission to adopt rules and guidelines relat-
ing to control of sources of radiation; §401.103, which authorizes
the commission to adopt rules and guidelines that provide for li-
censing and registration for the control of sources of radiation;
§401.104, which requires the commission to provide rules for
licensing for the disposal of radioactive substances; §401.201,
which provides authority to the commission to regulate the dis-
posal of low-level radioactive waste; §401.301, which authorizes
the commission to set fees by rule; and §401.412, which pro-
vides authority to the commission to regulate licenses for the
disposal of radioactive substances. The proposed amendment
is also authorized by Texas Water Code, §5.103, which provides
the commission with the authority to adopt rules necessary to
carry out its powers and duties under the water code and other
laws of the state.

The proposed amendment implements THSC, Chapter 401,
including §§401.011, 401.051, 401.057, 401.059, 401.103,
401.104, 401.151, 401.201, 401.301, and 401.412.

$336.210. Emergency Plan for Responding to a Release.

(a) A new or renewal application for each specific license
to possess radioactive materials in unsealed form, on foils or plated
sources, or sealed in glass in excess of the quantities in subsection (e)
of this section shall contain either:

(1) an evaluation showing that the maximum dose to a per-
son off-site due to a release of radioactive material would not exceed 1
rem effective dose equivalent or 5 rems to the thyroid; or

(2) an emergency plan for responding to a release of ra-
dioactive material.

(b) One or more of the following factors may be used to sup-
port an evaluation submitted in accordance with subsection (a)(1) of
this section:

(1) the radioactive material is physically separated so that
only a portion could be involved in an accident;

(2) all or part of the radioactive material is not subject to
release during an accident because of the way it is stored or packaged;

(3) the release fraction in the respirable size range would
be lower than the release fraction in subsection (e) of this section due
to the chemical or physical form of the material;

(4) the solubility of the radioactive material would reduce
the dose received;

(5) facility design or engineered safety features in the facil-
ity would cause the release fraction to be lower than that in subsection
(e) of this section;

(6) operating restrictions or procedures would prevent a re-
lease fraction as large as that in subsection (e) of this section; or

(7) other factors appropriate for the specific facility.

(c) An emergency plan for responding to a release of radioac-
tive material submitted in accordance with subsection (a)(1) of this sec-
tion shall include the following information.

(1) Facility description.
censee’s facility and area near the site.

A brief description of the li-

(2) Types of accidents. An identification of each type of
radioactive materials accident for which protective actions may be
needed.

(3) Classification of accidents. A classification system for
classifying accidents as alerts or site area emergencies.

(4) Detection of accidents. Identification of the means of
detecting each type of accident in a timely manner.

(5) Mitigation of consequences. A brief description of the
means and equipment for mitigating the consequences of each type
of accident, including those provided to protect workers onsite, and
a description of the program for maintaining the equipment.

(6) Assessment of releases. A brief description of the
methods and equipment to assess releases of radioactive materials.

(7) Responsibilities. A brief description of the responsibil-
ities of licensee personnel should an accident occur, including iden-
tification of personnel responsible for promptly notifying off-site re-
sponse organizations and the agency; also, responsibilities for devel-
oping, maintaining, and updating the plan.
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(8) Notification and coordination. A commitment to and
a brief description of the means to promptly notify off-site response
organizations and request off-site assistance, including medical assis-
tance for the treatment of contaminated injured onsite workers when
appropriate. A control point shall be established. The notification and
coordination shall be planned so that unavailability of some person-
nel, parts of the facility, and some equipment will not prevent the no-
tification and coordination. The licensee shall also commit to notify
the agency immediately after notification of the appropriate off-site re-
sponse organizations and not later than one hour after the licensee de-
clares an emergency. These reporting requirements do not supersede or
release licensees from complying with the requirements in accordance
with the Emergency Planning and Community Right-to-Know-Act of
1986, Title 111, Publication L. 99-499 or other state or federal reporting
requirements.

(9) Information to be communicated. A brief description
of the types of information on facility status, radioactive releases, and
recommended protective actions, if necessary, to be given to off-site
response organizations and to the agency.

(10) Training. A brief description of the frequency, perfor-
mance objectives, and plans for the training that the licensee will pro-
vide workers on how to respond to an emergency, including any spe-
cial instructions and orientation tours the licensee would offer to fire,
police, medical, and other emergency personnel. The training shall fa-
miliarize personnel with site-specific emergency procedures. Also, the
training shall thoroughly prepare site personnel for their responsibili-
ties in the event of accident scenarios postulated as most probable for
the specific site, including the use of team training for such scenarios.

(11) Safe shutdown. A brief description of the means of
restoring the facility to a safe condition after an accident.

(12) Exercises. Provisions for conducting quarterly com-
munications checks with off-site response organizations at intervals not
to exceed three months and biennial onsite exercises to test response to
simulated emergencies. Communications checks with off-site response
organizations shall include the check and update of all necessary tele-
phone numbers. The licensee shall invite off-site response organiza-
tions to participate in the biennial exercises. Participation of off-site
response organizations in biennial exercises, although recommended,
is not required. Exercises shall use accident scenarios postulated as
most probable for the specific site and the scenarios shall not be known
to most exercise participants. The licensee shall critique each exercise
using individuals not having direct implementation responsibility for
the plan. Critiques of exercises shall evaluate the appropriateness of
the plan, emergency procedures, facilities, equipment, training of per-
sonnel, and overall effectiveness of the response. Deficiencies found
by the critiques shall be corrected.

(13) Hazardous chemicals. A certification that the appli-
cant has met its responsibilities in accordance with the Emergency
Planning and Community Right-to-Know Act of 1986, Title III, Pub-
lication L. 99-499, if applicable to the applicant’s activities at the pro-
posed place of use of the radioactive material.

(d) The licensee shall allow the off-site response organizations
expected to respond in case of an accident 60 days to comment on
the licensee’s emergency plan before submitting it to the agency. The
licensee shall provide any comments received within the 60 days to the
agency with the emergency plan.

(e) The following indicates release fractions for radioactive
material.
Figure: 30 TAC §336.210(e)

[Figure: 30 TAC §336:210(e)]

This agency hereby certifies that the proposal has been reviewed
by legal counsel and found to be within the agency’s legal author-
ity to adopt.

Filed with the Office of the Secretary of State on July 22, 2011.

TRD-201102788

Robert Martinez

Director, Environmental Law Division

Texas Commission on Environmental Quality

Earliest possible date of adoption: September 4, 2011
For further information, please call: (512) 239-2548

¢ ¢ ¢

SUBCHAPTER D. STANDARDS FOR
PROTECTION AGAINST RADIATION

30 TAC §§336.305, 336.309, 336.331, 336.351, 336.357,
336.359

Statutory Authority

The amendments and new sections are proposed under the
Texas Radiation Control Act, Texas Health and Safety Code
(THSC), Chapter 401; THSC, §401.011, which provides the
commission authority to regulate and license the disposal of
radioactive substances, the commercial processing and storage
of radioactive substances, and the recovery and processing of
source material; §401.051, which authorizes the commission
to adopt rules and guidelines relating to control of sources of
radiation; §401.103, which authorizes the commission to adopt
rules and guidelines that provide for licensing and registration
for the control of sources of radiation; §401.104, which requires
the commission to provide rules for licensing for the disposal of
radioactive substances; §401.201, which provides authority to
the commission to regulate the disposal of low-level radioactive
waste; §401.301, which authorizes the commission to set
fees by rule; and §401.412, which provides authority to the
commission to regulate licenses for the disposal of radioactive
substances. The proposed amendments and new sections are
also authorized by Texas Water Code, §5.103, which provides
the commission with the authority to adopt rules necessary to
carry out its powers and duties under the water code and other
laws of the state.

The proposed amendments and new sections implement THSC,
Chapter 401, including §§401.011, 401.051, 401.057, 401.059,
401.103, 401.104, 401.151, 401.201, 401.301, and 401.412.

$336.305.  Occupational Dose Limits for Adults.

(a) The licensee shall control the occupational dose to individ-
ual adults, except for planned special exposures under §336.310 of this
title (relating to Planned Special Exposures), to the following dose lim-
its:

(1) an annual limit, which is the more limiting of:

(A) the total effective dose equivalent being equal to 5
rems (0.05 sievert); or

(B) the sum of the deep-dose equivalent and the com-
mitted dose equivalent to any individual organ or tissue other than the
lens of the eye being equal to 50 rems (0.5 sievert).

(2) the annual limits to the lens of the eye, to the skin of the
whole body, and to the skin of the extremities, which are:

(A) alensdose equivalent of 15 rems (0.15 sievert), and
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(B) a shallow-dose equivalent of 50 rems (0.5 sievert)
to the skin of the whole body or to the skin of any extremity.

(b) Doses received in excess of the annual limits, including
doses received during accidents, emergencies, and planned special ex-
posures, shall be subtracted from the limits for planned special expo-
sures that the individual may receive during the current year and during
the individual’s lifetime. See §336.310(5)(A) and (B) of this title [(re-

It

lating to Planned Special

(c¢) When the external exposure is determined by measurement
with an external personal monitoring device, the deep-dose equivalent
must be used in place of the effective dose equlvalent unless the effec-
tive dose equivalent is determined by a dosimetry method approved by
the executive director. The assigned deep-dose equivalent must be for
the part of the body receiving the highest exposure. The assigned [and]
shallow-dose equivalent must be the dose averaged over the contiguous
ten square centimeters of skin [for the part of the bedy] receiving the
highest exposure. The deep-dose equivalent, lens dose equivalent, and
shallow-dose equivalent may be assessed from surveys or other radia-
tion 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 individ-
ual monitoring are unavailable.

(d) Derived air concentration (DAC) and annual limit on in-
take (ALI) values are specified in Table I of §336.359, Appendix B,
of this title (relating to Appendix B. Annual Limits on Intake (ALI)
and Derived Air Concentrations (DAC) of Radionuclides for Occupa-
tional Exposure; Effluent Concentrations; Concentrations for Release
to Sanitary Sewerage) and may be used to determine the individual’s
dose and to demonstrate compliance with the occupational dose limits.
See §336.346 of this title (relating to Records of Individual Monitoring
Results).

(e) Inaddition to the annual dose limits, the licensee shall limit
the soluble uranium intake by an individual to 10 milligrams in a week
in consideration of chemical toxicity. See note 3 of §336.359, Ap-
pendix B, of this title [(relating to Annual Limits on Intake (ALD) and
Derived Air Concentrations (DAC) of Radienuclides for Oceupational
Exposure; Effluent Concentrations; Concentrations for Release to San-
itary Sewerage)].

(f) The licensee shall 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 §336.309(e)
of this title (relating to Determination of Prior Occupational Dose).

$§336.309.  Determination of Prior Occupational Dose.

(a) For each individual who is likely to receive in a year an oc-
cupational dose requiring monitoring under §336.316 of this title (re-
lating to Conditions Requiring Individual Monitoring of External and
Internal Occupational Dose), the licensee shall[:]

[(H] determine the occupational radiation dose received
during the current year. [; and]

[(2) attempt to obtain the records of lifetime cumulative oc-
(b) Before permitting an individual to participate in a planned
special exposure, the licensee shall determine:

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

(2) all doses in excess of the limits, including doses re-
ceived during accidents and emergencies, received during the lifetime
of the individual.

(¢) Incomplying with the requirements of subsection (a) or (b)
of this section, a licensee may:

(1) accept, as a record of the occupational dose that the in-
dividual received during the current year, a written signed statement
from the individual, or from the individual’s most recent employer for
work involving radiation exposure, that discloses the nature and the
amount of any occupational dose that the individual received during
the current year; and

(2) accept, as the record of lifetime cumulative radiation
dose, an up-to-date form "Cumulative Occupational Exposure History"
(see §336.367, Appendix J of this title (relating to Appendix J. Cumula-
tive Occupational Exposure History)) or equivalent, signed by the indi-
vidual 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

(3) obtain reports of the individual’s dose equivalent from
the most recent employer for work involving radiation exposure, or
the individual’s current employer, if the individual is not employed by
the licensee, by telephone, telegram, electronic media, or letter. The
licensee shall request a written verification of the dose data if the au-
thenticity of the transmitted report cannot be established.

(d) The licensee shall record individual exposure histories.

(1) The licensee shall record the exposure history of each
individual, as required by subsection (a) or (b) of this section, on form
"Cumulative Occupational Exposure History" (see §336.367, Appen-
dix J of this title) or other clear and legible record which includes all
of the information required on that form. The form or record shall
show each period in which the individual received occupational ex-
posure to radiation or radioactive material and shall be signed by the
individual who received the exposure. For each period for which the
licensee obtains reports, the licensee shall use the dose shown in the
report in preparing form "Cumulative Occupational Exposure History"
(see §336.367, Appendix J of this title) or equivalent. For any period
for which the licensee does not obtain a report, the licensee shall place
a notation on form "Cumulative Occupational Exposure History" (see
§336.367, Appendix J of this title) or equivalent indicating the periods
of time for which data are not available.

(2) Licensees are not required to separate historical dose,
obtained and recorded before January 1, 1994, into external dose equiv-
alent(s) and internal committed dose equivalent(s). Further, occupa-
tional exposure histories obtained and recorded on form "Cumulative
Occupational Exposure History" (see §336.367, Appendix J of this ti-
tle) or equivalent before January 1, 1994, would not have included ef-
fective dose equivalent but may be used in the absence of specific in-
formation on the intake of radionuclides by the individual.

(e) If the licensee is unable to obtain a complete record of an
individual’s current and previously accumulated occupational dose, the
licensee shall assume:

(1) in establishing administrative controls under
§336.305(f) of this title (relating to Occupational Dose Limits for
Adults) for the current year, that the allowable dose limit for the indi-
vidual is reduced by 1.25 rems (12.5 millisieverts) for each quarter for
which records are unavailable and that the individual was engaged in
activities that could have resulted in occupational radiation exposure;
and

(2) that the individual is not available for planned special
exposures.
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(f) The licensee shall retain the records on form "Cumulative
Occupational Exposure History" (see §336.367, Appendix J of this ti-
tle) or equivalent until the executive director terminates each pertinent
license requiring this record. The licensee shall retain records used
in preparing form "Cumulative Occupational Exposure History" (see
§336.367, Appendix J of this title) for three years after the record is
made. This includes records required under the standards for protec-
tion against radiation in effect prior to January 1, 1994.

§336.331.

Transfer of Radioactive Material.

(a) The licensee shall not transfer source material, byproduct
material, or other licensed radioactive material except as authorized
under the rules in this subchapter.

(b) Except as otherwise provided in the license and subject to
the provisions of subsections (c) and (d) of this section, a licensee shall
transfer source material, byproduct material, or other licensed radioac-
tive material:

(1) to the agency (A licensee shall transfer material to the
agency only after receiving prior approval from the agency. If the ma-
terial to be transferred is special nuclear material, the quantity must not
be sufficient to form a critical mass.);

(2) to the United States Department of Energy;

(3) to any person exempt from licensing requirements by
the Texas Department of State Health Services (DSHS) [(FDH)] un-
der the Texas Health and Safety Code, §401.106(a), the rules in this
chapter, or exempt from the licensing requirements of the United States
Nuclear Regulatory Commission (NRC) or an Agreement State, to the
extent permitted by those exemptions;

(4) to any person authorized to receive this material under
terms of a specific or a general license or its equivalent issued by the
commission, DSHS [TDH], NRC, or any Agreement State, or to any
person authorized to receive this material by the federal government;
or

(5) as otherwise authorized by the commission in writing
by DSHS [TDH], any Agreement State, or the federal government.

(c) Before transferring source material, byproduct material, or
other radioactive material to a specific licensee of the commission,
DSHS [TDH], NRC, or an Agreement State or to a general licensee
who is required to register with DSHS [TDH], NRC, or an Agreement
State prior to receipt of the source material, byproduct material, or other
radioactive material, the licensee transferring the material shall verify
that the transferee’s license authorizes the receipt of the type, form, and
quantity of radioactive material to be transferred.

(d) The following methods for the verification required by sub-
section (c) of this section are acceptable.

(1) The transferor shall possess and have read a current
copy of the transferee’s specific license or certificate of registration.

(2) The transferor may possess a written certification by the
transferee that the transferee is authorized by the license or certificate
of registration to receive the type, form, and quantity of radioactive
material to be transferred, specifying the license or certificate of regis-
tration number, issuing agency, and expiration date.

(3) For emergency shipments, the transferor may accept
oral certification by the transferee that the transferee is authorized by
license or certificate of registration to receive the type, form, and quan-
tity of radioactive material to be transferred, specifying the license or
certificate of registration number, issuing agency, and expiration date,
provided that the oral certification is confirmed in writing within ten
days.

(4) The transferor may obtain other sources of information
compiled by a reporting service from official records of the commis-
sion, DSHS [TBH], NRC, or an Agreement State as to the identity of
licensees and registrants and the scope and expiration dates of licenses
and registrations.

(5) When none of the methods of verification described in
paragraphs (1) - (4) of this subsection are readily available or when a
transferor desires to verify that information received by one of these
methods is correct or up-to-date, the transferor may obtain and record
confirmation from the commission, DSHS [TDH], NRC, or an Agree-
ment State that the transferee is licensed to receive the source material,
byproduct material, or other radioactive material.

(e) Transportation of radioactive material shall also be subject
to applicable rules of the United States Department of Transportation,
United States Postal Service, NRC, or DSHS [TBH].

(f) The licensee shall keep records showing the transfer of any
source material, byproduct material, or other radioactive material.

(g) Transfer of low-level radioactive waste by a waste gener-
ator, waste collector, or waste processor who ships this waste either
directly, or indirectly through a collector or processor, to a licensed
land disposal facility shall also be subject to applicable rules of DSHS
[TDH]. A commission licensee who transfers low-level radioactive
waste for disposal at a licensed land disposal facility shall also be sub-
ject to applicable rules of DSHS [TDH] with respect to transfers.

(h) A licensed land disposal facility operator shall use and
comply with the requirements of §336.363 of this title (relating to
Appendix F. Requirements for Receipt of Low-Level Radioactive
Waste for Disposal at Licensed Land Disposal Facilities and Uniform
Manifests).

(i) Any licensee shipping byproduct material, as defined in
§336.2(16)(C) - (E) of this title (relating to Definitions) concerning the
definition of byproduct material, intended for ultimate disposal must
document the information required on the shipping manifest and trans-
fer this recorded manifest information to the intended consignee.

$336.351.
Sources.

(a) Each licensee who manufactures, transfers, receives, disas-
sembles, or disposes of a nationally tracked source shall complete and
submit to the United States Nuclear Regulatory Commission (NRC)
a National Source Tracking Transaction Report as specified in para-
graphs (1) - (6) of this subsection for each type of transaction.

Reports of Transactions Involving Nationally Tracked

(1) Each licensee who manufactures a nationally tracked
source shall complete and submit to NRC a National Source Tracking
Transaction Report. The report must include the following informa-
tion:

(A) thename, address, and license number of the report-
ing licensee;
(B) the name of the individual preparing the report;

(C) the manufacturer, model, and serial number of the

source,

(D) the radioactive material in the source;

(E) the initial source strength in becquerels (curies) at
the time of manufacture; and

(F)  the manufacture date of the source.

(2) Each licensee that transfers a nationally tracked source
to another person shall complete and submit to NRC a National Source
Tracking Transaction Report. Domestic transactions in which the na-
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tionally tracked source remains in the possession of the licensee do not
require a report to the National Source Tracking System. The report

(E) the initial or current source strength in becquerels
(curies);

shall include the following information:

(A) thename, address, and license number of the report-
ing licensee;
(B)  the name of the individual preparing the report;

(C) the name and license number of the recipient facil-

(F) the date for which the source strength is reported;
and

(G) the disassemble date of the source.

(5) Each licensee who disposes of a nationally tracked
source shall complete and submit to NRC a National Source Tracking

ity and the shipping address;

(D) the manufacturer, model, and serial number of the
source or, if not available, other information to uniquely identify the
source;

(E) the radioactive material in the source;

(F) the initial or current source strength in becquerels
(curies);

(G)  the date for which the source strength is reported;

(H) the shipping date;

(D) the estimated arrival date; and

(J) for nationally tracked sources transferred as waste
under a Uniform Low-Level Radioactive Waste Manifest, the waste

Transaction Report. The report shall include the following informa-
tion:

(A) thename, address, and license number of the report-
ing licensee;

(B) the name of the individual preparing the report;

(C) the waste manifest number;

(D) the container identification with the nationally
tracked source;

(E) the date of disposal; and
(F)  the method of disposal.

(6) The reports discussed in paragraphs (1) - (6) of this sub-
section shall be submitted to NRC by the close of the next business

manifest number and the container identification of the container with
the nationally tracked source.

(3) Each licensee that receives a nationally tracked source
shall complete and submit to NRC a National Source Tracking Trans-
action Report. The report shall include the following information:

(A) thename, address, and license number of the report-
ing licensee;
(B)  the name of the individual preparing the report;

(C) the name, address, and license number of the person
that provided the source;

(D) the manufacturer, model, and serial number of the
source or, if not available, other information to uniquely identify the
source;

(E) the radioactive material in the source;

(F) the initial or current source strength in becquerels
(curies);
(G) the date for which the source strength is reported;

day after the transaction. A single report may be submitted for mul-
tiple sources and transactions. The reports shall be submitted to the
National Source Tracking System by using the following:

(A) the on-line National Source Tracking System;

(B) electronically using a computer-readable format;

(C) by facsimile;

(D) by mail to the address on the National Source
Tracking Transaction Report Form (NRC Form 748); or

(E) by telephone with follow-up by facsimile or mail.

(7) Each licensee shall correct any error in previously filed
reports or file a new report for any missed transaction within five busi-
ness days of the discovery of the error or missed transaction. Such
errors may be detected by a variety of methods such as administra-
tive reviews or by physical inventories required by regulation. In ad-
dition, each licensee shall reconcile the inventory of nationally tracked
sources possessed by the licensee against that licensee’s data in the Na-
tional Source Tracking System. The reconciliation shall be conducted
during the month of January in each year. The reconciliation process

(H) the date of receipt; and

(I) for material received under a Uniform Low-Level

shall include resolving any discrepancies between the National Source
Tracking System and the actual inventory by filing the reports identi-
fied by paragraphs (1) - (6) of this subsection. By January 31 of each

Radioactive Waste Manifest, the waste manifest number and the con-
tainer identification with the nationally tracked source.

source shall complete and submit to NRC a National Source Tracking
Transaction Report. The report shall include the following informa-

year, each licensee shall submit to the National Source Tracking Sys-
tem confirmation that the data in the National Source Tracking System
is correct.

(8) Each licensee that possesses Category 1 or Category
2 nationally tracked sources listed in subsection (b) of this section

tion:

(A) thename, address, and license number of the report-
ing licensee;
(B) the name of the individual preparing the report;

shall report its initial inventory of Category 1 or Category 2 nationally
tracked sources to the National Source Tracking System by January 31,
2009. The information may be submitted to NRC by using any of the
methods identified by paragraph (6)(A) - (E) of this subsection. The
initial inventory report shall include the following information:

(C) the manufacturer, model, and serial number of the
source or, if not available, other information to uniquely identify the
source;

(D) the radioactive material in the source;

(A) thename, address, and license number of the report-
ing licensee;

(B) the name of the individual preparing the report;
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(C) the manufacturer, model, and serial number of
each nationally tracked source or, if not available, other information

(3) Each licensee shall have a documented program to
monitor and immediately detect, assess, and respond to unauthorized

to uniquely identify the source;

(D) the radioactive material in the sealed source;

(E) the initial or current source strength in becquerels

access to radioactive material quantities of concern and devices in use
or in storage. Enhanced monitoring shall be provided during periods of
source delivery or shipment, where the delivery or shipment exceeds
100 times the values listed in paragraph (11) of this section.

(curies); and

(F) the date for which the source strength is reported.

(A) The licensee shall respond immediately to any ac-
tual or attempted theft, sabotage, or diversion of such radioactive mate-

(b) Nationally tracked source thresholds. The Terabecquerel
(TBq) values are the regulatory standards. The curie values specified
are obtained by converting from the TBq value. The curie values are
provided for practical usefulness only and are rounded after conversion.
The following table contains nationally tracked source thresholds.

rial or of the devices. The response shall include requesting assistance
from a Local Law Enforcement Agency (LLEA).

(B) The licensee shall have a pre-arranged plan with
LLEA for assistance in response to an actual or attempted theft, sabo-
tage, or diversion of such radioactive material or of the devices which

Figure: 30 TAC §336.351(b)

§336.357.  Increased Controls for Licensees that Possess Sources
Containing Radioactive Material Quantities of Concern.

Licensees possessing sources containing radioactive material, at any
given time, in quantities greater than or equal to the quantities of con-
cern listed in paragraph (11) of this section shall:

(1) control access at all times to radioactive material and

is consistent in scope and timing with a realistic potential vulnerability
of the sources containing such radioactive material. The pre-arranged
plan shall be updated when changes to the facility design or operation
affect the potential vulnerability of the sources.

(C) The licensee shall have a dependable means to
transmit information between, and among, the various components
used to detect and identify an unauthorized intrusion, to inform the
assessor, and to summon the appropriate responder.

devices containing such radioactive material (devices) in quantities in
accordance with paragraph (11) of this section; and

(2) limit access to such radioactive material and devices to

(D) After initiating appropriate response to any actual
or attempted theft, sabotage, or diversion of radioactive material or
of the devices, the licensee shall, as promptly as possible, notify the

only approved individuals who require access to perform their duties.

United States Nuclear Regulatory Commission (NRC) Operations Cen-

(A) The licensee shall allow only trustworthy and re-
liable individuals, approved in writing by the licensee, to have un-
escorted access to radioactive material quantitics of concern and de-
vices.

(B) The licensee shall approve for unescorted access
only those individuals with job duties that require access to such ra-
dioactive material and devices. Personnel who require access to such

(E) The licensee shall maintain documentation describ-
ing each instance of unauthorized access and any necessary corrective
actions to prevent future instances of unauthorized access.

(4) In order to ensure the safe handling, use, and control
of licensed material in transportation for domestic highway and rail
shipments by a carrier other than the licensee, for quantities that equal

radioactive material and devices to perform a job duty, but who are not

or exceed but are less than 100 times those listed in paragraph (11) of

approved by the licensee for unescorted access, must be escorted by an
approved individual.

(C) For individuals employed by the licensee for three
years or less, and for non-licensee personnel, such as physicians, physi-
cists, house-keeping personnel, and security personnel under contract,
trustworthiness and reliability shall be determined, at a minimum, by
verifying employment history, education, and personal references. The
licensee shall also, to the extent possible, obtain independent informa-
tion to corroborate that provided by the employee (i.c., seeking refer-
ences not supplied by the individual). For individuals employed by the
licensee for longer than three years, trustworthiness and reliability shall

this section, per consignment, the licensee shall:
(A) use carriers which:
(i) use package tracking systems;

(ii) implement methods to assure trustworthiness
and reliability of drivers;

(iii) maintain constant control and/or surveillance
during transit; and

(iv) have the capability for immediate communica-
tion to summon appropriate response or assistance;

be determined, at a minimum, by a review of the employees” employ-
ment history with the licensee.

(D) Service providers shall be escorted unless deter-
mined to be trustworthy and reliable by an NRC required background
investigation as an employee of a manufacturing and distribution
licensee. Written verification attesting to or certifying the person’s
trustworthiness and reliability shall be obtained from the manufactur-
ing and distribution licensee providing the service.

(E)  The licensee shall document the basis for conclud-
ing that there is reasonable assurance that an individual granted un-

(B) verify and document that the carrier employs the
measures in subparagraph (A) of this paragraph;

(C) contact the recipient to coordinate the expected ar-
rival time of the shipment;

(D) confirm receipt of the shipment; and

(E) (initiate an investigation to determine the location of
the licensed material if the shipment does not arrive on or about the

it is determined the shipment has become lost, stolen, or is missing,

escorted access is trustworthy and reliable, and does not constitute an

the licensee shall immediately notify the NRC Operations Center at

unreasonable risk for unauthorized use of radioactive material quanti-
ties of concern. The licensee shall maintain a list of persons approved

(301) 816-5100. If, after 24 hours of investigating, the location of the
material still cannot be determined, the radioactive material shall be

for unescorted access to such radioactive material and devices by the

deemed missing and the licensee shall immediately notify the NRC

licensee.
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(5) For domestic highway and rail shipments, prior to ship-
ping licensed radioactive material that exceeds 100 times the quantities

(B)  Each time the licensee revises the list of approved
persons required by paragraph (2)(E) of this section, or the documented

in paragraph (11) of this section per consignment, the licensee shall:

program required by paragraph (3) of this section, the licensee shall

(A) Notify the NRC Director, Office of Nuclear Mate-
rial Safety and Safeguards United States Nuclear Regulatory Commis-
sion, Washington, DC 20555, in writing, at least 90 days prior to the
anticipated date of shipment. The NRC will issue the Order to im-

retain the previous documentation for three years after the revision.

(C) The licensee shall retain documentation on each ra-
dioactive material carrier for three years after the licensee discontinues
use of that particular carrier.

plement the Additional Security Measures (ASMs) for the transporta-
tion of Radioactive Material Quantities of Concern (RAM QC). The
licensee shall not ship this material until the ASMs for the transporta-
tion of RAM QC are implemented or the licensee is notified otherwise,
in writing, by the NRC.

(B) Once the licensee has implemented the ASMs for
the transportation of RAM QC, the notification requirements in sub-
paragraph (A) of this paragraph shall not apply to future shipments
of licensed radioactive material that exceeds 100 times the quantities
listed in paragraph (11) of this section. The licensee shall implement

(D) The licensee shall retain documentation on ship-
ment coordination, notifications, and investigations for three years after
the shipment or investigation is completed.

(E) Afterthe license is terminated or amended to reduce
possession limits below the quantities of concern, the licensee shall
retain all documentation required by these increased controls for three
years.

(10) Detailed information generated by the licensee that
describes the physical protection of radioactive material quantities of

the ASMs for the transportation of RAM QC.

(6) If a licensee employs an Manufacturer/Distributor
(M&D) licensee to take possession at the licensee’s location of the
licensed radioactive material and ship it under its M&D license, the

concern, is sensitive information and shall be protected from unautho-
rized disclosure.

(A) The licensee shall control access to its physical pro-
tection information to those persons who have an established need to

requirements of paragraph (5)(A) and (B) of this section shall not

know the information, and are considered to be trustworthy and reli-

apply.

(7) Ifthe licensee is to receive radioactive material greater
than or equal to the quantities in paragraph (11) of this section, per

able.

(B) The licensee shall develop, maintain, and imple-
ment policies and procedures for controlling access to, and for proper

consignment, the licensee shall coordinate with the originator to:

(A) establish an expected time of delivery; and

(B) confirm receipt of transferred radioactive material.
If the material is not received at the expected time of delivery, notify
the originator and assist in any investigation.

(8) Each licensee who possesses mobile or portable devices
containing radioactive material in quantities greater than or equal to the
values listed in paragraph (11) of this section, shall:

(A) For portable devices, have two independent phys-
ical controls that form tangible barriers to secure the material from
unauthorized removal when the device is not under direct control and
constant surveillance by the licensee.

(B) For mobile devices:

(i) that are only moved outside of the facility (e.g.,
on a trailer), have two independent physical controls that form tangi-
ble barriers to secure the material from unauthorized removal when the
device is not under direct control and constant surveillance by the li-
censee.

(ii) that are only moved inside a facility, have a phys-
ical control that forms a tangible barrier to secure the material from
unauthorized movement or removal when the device is not under di-
rect control and constant surveillance by the licensee.

(C) For devices in or on a vehicle or trailer, licensees

handling and protection against unauthorized disclosure of, its phys-
ical protection information for radioactive material covered by these
requirements. The policies and procedures shall include the following:

(i) general performance requirement that each per-
son who produces, receives, or acquires the licensee’s sensitive infor-
mation, protect the information from unauthorized disclosure;

(ii) protection of sensitive information during use,
storage, and transit;

iii) preparation, identification or marking, and

transmission;
(iv) access controls;

(v) destruction of documents;

(vi) use of automatic data processing systems; and

vii) removal from the licensee’s sensitive informa-

tion category.

(11) Radionuclide quantities of concern. The following
methods shall be used to determine which sources of radioactive ma-
terial require increased controls:

(A) include any single source equal to or greater than
the quantity of concern;

(B) include multiple collocated sources of the same ra-
dionuclide when the combined quantity equals or exceeds the quantity

shall also utilize a method to disable the vehicle or trailer when not
under direct control and constant surveillance by the licensee.

(9) The licensee shall retain documentation required by
these increased controls for inspection by the agency for three years

of concern;

(C) for combinations of radionuclides, include multiple
collocated sources of different radionuclides when the aggregate quan-
tities satisfy the following unity rule: ((amount of radionuclide A) /

after they are no longer effective.

(A) The licensee shall retain documentation regarding
the trustworthiness and reliability of individual employees for three
years after the individual’s employment ends.

(quantity of concern of radionuclide A)) + ((amount of radionuclide B)
/ (quantity of concern of radionuclide B)) + etc...> 1; and

(D) The following table contains quantities of radioac-
tive materials to be used in determining a quantity of concern.

Figure: 30 TAC §336.357(11)(D)
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$336.359.  Appendix B. Annual Limits on Intake (ALI) and Derived
Air Concentrations (DAC) of Radionuclides for Occupational Expo-
sure; Effluent Concentrations; Concentrations for Release to Sanitary
Sewerage.

(a) Introduction. For each radionuclide, Table I indicates the
chemical form that is 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 microme-
ter 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 of less than 10 days, for W from 10 to 100 days, and
for Y greater than 100 days.

(1) The class (D, W, or Y) given in the column headed
"Class" applies only to the inhalation ALIs and DACs given in Table
I, Columns 2 and 3. Table II provides concentration limits for airborne
and liquid effluents released to the general environment. Table III pro-
vides concentration limits for discharges to sanitary sewerage.

(2) The values in Tables I, I, and III are presented in the
computer "E" notation. In this notation, a value of 6E-02 represents
a value of 6 x 102 or 0.06, 6E+2 represents 6 x 102 or 600, and 6E+0
represents 6 X 10° or 6. Values are given in units of microcuries (nCi)
or microcuries per milliliter (wCi/ml), as indicated.

(b) Table I, "Occupational Values". Note that the columns in
Table I of this appendix captioned "Oral Ingestion ALL" "Inhalation
ALIL" and "DAC," are applicable to occupational exposure to radioac-
tive material.

(1) The ALIs in this appendix are the annual intakes of a
given radionuclide by "reference man" that would result in either a
committed effective dose equivalent of 5 rems (0.05 sievert) (stochas-
tic ALI) or a committed dose equivalent of 50 rems (0.5 sievert) to
an organ or tissue (non-stochastic ALI). The stochastic ALIs were de-
rived to result in a risk, due to irradiation of organs and tissues, com-
parable to the risk associated with deep dose equivalent to the whole
body of 5 rems (0.05 sievert). The derivation includes multiplying the
committed dose equivalent to an organ or tissue by a weighting fac-
tor, w,. 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 w_are listed under the definition of "weighting factor" in
§336.2 of this title (relating to Definitions). The non-stochastic ALIs
were derived to avoid non-stochastic effects, such as prompt damage
to tissue or reduction in organ function.

(2) Avalue of w = 0.06 is applicable to each of the five or-
gans or tissues in the "remainder" category receiving the highest dose
equivalents, and the dose equivalents of all other remaining tissues may
be disregarded. The following parts of the GI tract--stomach, small in-
testine, upper large intestine, and lower large intestine--are to be treated
as four separate organs.

(3) Note that the dose equivalents for an extremity, skin,
and lens of the eye are not considered in computing the committed ef-
fective dose equivalent but are subject to limits that must be met sepa-
rately. When an ALI is defined by the stochastic dose limit, this value
alone is given.

(4) 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. The fol-
lowing abbreviated organ or tissue designations are used:

(A) LLI wall = lower large intestine wall;

(B) St wall = stomach wall;

(C) Blad wall = bladder wall; and
(D) Bone surf = bone surface.

(5) The use of the ALIs listed first, the more limiting of the
stochastic and non-stochastic ALIs, will ensure that non-stochastic ef-
fects are avoided and that the risk of stochastic effects is limited to an
acceptably low value. If, in a particular situation involving a radionu-
clide for which the non-stochastic ALI is limiting, use of that non-sto-
chastic ALI is considered unduly conservative, the licensee may use
the stochastic ALI to determine the committed effective dose equiv-
alent. However, the licensee shall also ensure that the 50-rem (0.5
sievert) dose equivalent limit for any organ or tissue is not exceeded
by the sum of the external deep dose equivalent plus the internal com-
mitted dose equivalent to that organ (not the effective dose). For the
case where there is no external dose contribution, this would be demon-
strated if the sum of the fractions of the nonstochastic ALIs (ALI ) that
contribute to the committed dose equivalent to the organ receiving the
highest dose does not exceed 1 (i.e., Sigma (intake in pCi of each ra-
dionuclide/ALI ) < 1.0). If there is an external deep-dose equivalent
contribution of H, then this sum must be less than 1 - (H,/50), instead
of < 1.0.

(6) The DAC values are derived limits intended to control
chronic occupational exposures. The relationship between the DAC
and the ALI is given by:

Figure: 30 TAC §336.359(b)(6) (No change.)

(7) The DAC values relate to one of two modes of expo-
sure: either external submersion or the internal committed dose equiv-
alents resulting from inhalation of radioactive materials. The DAC val-
ues based upon submersion are for immersion in a semi-infinite cloud
of uniform concentration and apply to each radionuclide separately.

(8) The ALI and DAC values include contributions to ex-
posure by the single radionuclide named and any in-growth of daughter
radionuclides produced in the body by decay of the parent. However,
intakes that include both the parent and daughter radionuclides shall be
treated by the general method appropriate for mixtures.

(9) The values of ALI and DAC do not apply directly when
the individual both ingests and inhales a radionuclide, when the indi-
vidual 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 §336.306 of this title (relating to Compliance
with Requirements for Summation of External and Internal Doses)).
When an individual is exposed to radioactive materials which fall un-
der several of the translocation classifications of the same radionuclide
(i.e., Class D, Class W, or Class Y), the exposure may be evaluated as
if it were a mixture of different radionuclides.

(10) It shall 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 take into account 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) Table II, "Effluent Concentrations". The columns in Ta-
ble II of this appendix captioned "Effluent Concentrations," "Air," and
"Water" are applicable to the assessment and control of dose to the pub-
lic, particularly in the implementation of the provisions of §336.314 of
this title (relating to Compliance with Dose Limits for Individual Mem-
bers of the Public). The concentration values given in Columns 1 and
2 of Table IT are equivalent to the radionuclide concentrations which, if
inhaled or ingested continuously over the course of a year, would pro-
duce a total effective dose equivalent of 0.05 rem (0.5 millisievert).

(1) Consideration of non-stochastic limits has not been in-
cluded in deriving the air and water effluent concentration limits be-
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cause non-stochastic effects are presumed not to occur at or below the
dose levels established for individual members of the public. For ra-
dionuclides, where the non-stochastic limit was governing in deriving
the occupational DAC, the stochastic ALI was used in deriving the cor-
responding airborne effluent limit in Table II. For this reason, the DAC
and airborne effluent limits are not always proportional.

(2) The air concentration values listed in Table 11, Column
1, were derived by one of two methods. For those radionuclides for
which the stochastic limit is governing, the occupational stochastic in-
halation ALI was divided by 2.4 x 10° ml, relating the inhalation ALI
to the DAC and then divided by a factor of 300. The factor of 300 is
composed of a factor of 50 to relate the 5-rem (0.05 sievert) annual oc-
cupational dose limit to the 0.1 rem (1 millisievert) limit for members
of the public, a factor of 3 to adjust for the difference in exposure time
and the inhalation rate for a worker and that for members of the public;
and a factor of 2 to adjust the occupational values (derived for adults)
so that they are applicable to other age groups.

(3) For those radionuclides for which submersion (external
dose) is limiting, the occupational DAC in Table I, Column 3, was
divided by 219. The factor of 219 is composed of a factor of 50 and
a factor of 4.38 relating occupational exposure for 2,000 hours/year to
full-time exposure (8,760 hours/year). Note that an additional factor of
2 for age considerations is not warranted in the submersion case.

(4) The water concentrations were derived by taking the
most restrictive occupational stochastic oral ingestion ALI and dividing
by 7.3 x 107 ml. The factor of 7.3 x 107 ml is composed of the factors
of 50 and 2 and a factor of 7.3 x 105 ml which is the annual water intake
of "reference man."

(5) Note 6 of this appendix provides groupings of radionu-
clides that are applicable to unknown mixtures of radionuclides. These
groupings, including occupational inhalation ALIs and DACs, air and
water effluent concentrations, and releases to sewerage, require demon-
strating that the most limiting radionuclides in successive classes are
absent. The limit for the unknown mixture is defined when the pres-
ence of one of the listed radionuclides cannot be definitely excluded
either from knowledge of the radionuclide composition of the source
or from actual measurements.

(d) Table III, "releases to sewers." The monthly average con-
centrations for release to sanitary sewerage are applicable to the pro-
visions in §336.215 of this title (relating to Disposal by Release into
Sanitary Sewerage). The concentration values were derived by tak-
ing the most restrictive occupational stochastic oral ingestion ALI and
dividing by 7.3 x 106 ml. The factor of 7.3 x 10° ml is composed of
a factor of 7.3 x 105 ml, the annual water intake by "reference man,"
and a factor of 10, such that the concentrations, if the sewage released
by the licensee were the only source of water ingested by a "reference
man" during a year, would result in a committed effective dose equiv-
alent of 0.5 rem (5 millisieverts).

Figure: 30 TAC §336.359(d)
[Figure: 30 TAC §336.359(d)]

This agency hereby certifies that the proposal has been reviewed
by legal counsel and found to be within the agency’s legal author-
ity to adopt.

Filed with the Office of the Secretary of State on July 22, 2011.
TRD-201102789

Robert Martinez

Director, Environmental Law Division

Texas Commission on Environmental Quality

Earliest possible date of adoption: September 4, 2011
For further information, please call: (512) 239-2548
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SUBCHAPTER E. NOTICES, INSTRUCTIONS,
AND REPORTS TO WORKERS AND
INSPECTIONS

30 TAC §336.405

Statutory Authority

The amendment is proposed under the Texas Radiation Control
Act, Texas Health and Safety Code (THSC), Chapter401; THSC,
§401.011, which provides the commission authority to regulate
and license the disposal of radioactive substances, the commer-
cial processing and storage of radioactive substances, and the
recovery and processing of source material; §401.051, which
authorizes the commission to adopt rules and guidelines relat-
ing to control of sources of radiation; §401.103, which authorizes
the commission to adopt rules and guidelines that provide for li-
censing and registration for the control of sources of radiation;
§401.104, which requires the commission to provide rules for
licensing for the disposal of radioactive substances; §401.201,
which provides authority to the commission to regulate the dis-
posal of low-level radioactive waste; §401.301, which authorizes
the commission to set fees by rule; and §401.412, which pro-
vides authority to the commission to regulate licenses for the
disposal of radioactive substances. The proposed amendment
is also authorized by Texas Water Code, §5.103, which provides
the commission with the authority to adopt rules necessary to
carry out its powers and duties under the water code and other
laws of the state.

The proposed amendment implements THSC, Chapter 401,
including §8§401.011, 401.051, 401.057, 401.059, 401.103
401.104, 401.151, 401.201, 401.301, and 401.412.

$§336.405.  Notifications and Reports to Individuals.

(a) Radiation exposure data for an individual and the results
of any measurements, analyses, and calculations of radioactive mate-
rial deposited or retained in the body of an individual shall be reported
to the individual as specified in this section. The information reported
shall include data and results obtained under commission rules, orders,
or license conditions, as shown in records maintained by the licensee
under commission rules. Each notification and report shall be in writ-
ing; shall include appropriate identifying data such as the name of the
licensee, the name of the individual, and the individual’s social secu-
rity number; shall include the individual’s exposure information; and
shall contain the statement "This report is furnished to you under the
provisions of 30 Texas Administrative Code, Chapter 336, Subchapter
E. You shall preserve this report for further reference."

(b) Each licensee shall make dose information available to
workers [advise each worker annually of the weorker’s dose] as shown
in records maintained by the licensee under §336.346 of this title
(relating to Records of Individual Monitoring Results). The licensee
shall provide an annual report to each individual monitored under

Monitoring of External and Internal Occupational Dose) of the dose
received in that monitoring year if:
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(1) the individual’s occupational dose exceeds 1 millisiev-
ert (mSv) (100 millirem (mrem)) total effective dose equivalent or 1
mSv (100 mrem) to any individual organ or tissue; or

(2) the individual requests his or her annual dose report in
writing.
(c) A former worker may request a report of the worker’s ex-
posure to radiation and/or radioactive material from the licensee.

(1) Attherequest of a worker formerly engaged in licensed
activities controlled by the licensee, each licensee shall furnish to the
worker a report of the worker’s exposure to radiation and/or to radioac-
tive material:

(A) as shown in records maintained by the licensee un-
der §336.346 of this title [(relating to Records of Individual Menitor-
ing Results)] for each year the worker was required to be monitored
under the provisions of §336.316 of this title [(relating to Conditions

i fivi torne of E and 1 1O onal
Deose}]; and

(B) for each year the worker was required to be mon-
itored under the monitoring requirements in effect before January 1,
1994.

(2) This report must be furnished within 30 days from the
time the request is made or within 30 days after the exposure of the indi-
vidual has been determined by the licensee, whichever is later. This re-
port must cover the period of time that the worker’s activities involved
exposure to radiation from radioactive materials licensed by the com-
mission and must include the dates and locations of licensed activities
in which the worker participated during this period.

(d) Whenalicensee is required under §336.335 of this title (re-
lating to Reporting Requirements for Incidents), §336.352 of this title
(relating to Reports of Exposures, Radiation Levels, and Concentra-
tions of Radioactive Material Exceeding the Limits), §336.353 of this
title (relating to Reports of Planned Special Exposures), or §336.355 of
this title (relating to Reports of Individual Monitoring) to report to the
executive director any exposure of an individual to radiation or radioac-
tive material, the licensee shall also provide the individual a report of
that individual’s exposure data. This report must be transmitted at a
time not later than the transmittal to the executive director.

(e) At the request of a worker who is terminating employment
with the licensee that involved exposure to radiation or radioactive ma-
terials, during the current year, each licensee shall provide at termina-
tion to each worker, or to the worker’s designee, a written report regard-
ing the radiation dose received by that worker from operations of the
licensee during the current year or fraction thereof. If the most recent
individual monitoring results are not available at that time, a written
estimate of the dose shall be provided together with a clear indication
that this is an estimate.

This agency hereby certifies that the proposal has been reviewed
by legal counsel and found to be within the agency’s legal author-
ity to adopt.

Filed with the Office of the Secretary of State on July 22, 2011.

TRD-201102790

Robert Martinez

Director, Environmental Law Division

Texas Commission on Environmental Quality

Earliest possible date of adoption: September 4, 2011
For further information, please call: (512) 239-2548

¢ ¢ ¢

TITLE 34. PUBLIC FINANCE

PART 6. TEXAS MUNICIPAL
RETIREMENT SYSTEM

CHAPTER 127. MISCELLANEOUS RULES
34 TAC §127.3

The Board of Trustees ("Board") of the Texas Municipal Retire-
ment System ("TMRS") proposes an amendment to 34 TAC
§127.3, concerning the Board’s authority to adopt rules to limit
the annual benefit payable under Title 8, Subtitle G of the Texas
Government Code (the "TMRS Act") to the extent necessary
to conform with applicable limitations on benefit payments
set forth in §415 of the Internal Revenue Code ("IRC") as the
IRC applies from time to time to TMRS. IRC §415 establishes
maximum limitations on benefits paid under a qualified plan.
Texas Government Code §854.007 of the TMRS Act provides
that if the amount of a benefit payment under the TMRS Act
would exceed the limitations provided by IRC §415, and its
amendments and regulations promulgated thereunder, then
TMRS shall reduce the amount of the benefit to comply with IRC
§415. Texas Government Code §855.608 further provides that
benefits payable under the TMRS Act that would otherwise be
limited under IRC §415 and Texas Government Code §854.007
shall be paid out of an excess benefit arrangement created for
this purpose.

The proposed amendment amends §127.3 to correct a
scrivener’s error in subsection (a) and to add a new subsection
(b) to specifically state certain rules applicable when testing
benefits for IRC §415 limits, including: (i) providing that the §415
limit applicable to a member’s benefit will be increased from
time to time to reflect the adjusted §415 dollar limit established
by the Secretary of the Treasury from time to time; (ii) specifying
that increases in the §415 dollar limit will apply after a member’s
separation from service; (iii) clarifying that benefits will comply
with the adjusted §415 limits in each year during which pay-
ments are made; (iv) providing that, for benefits commencing
prior to age 62 or after age 65, the applicable §415 limit will be
adjusted to the extent, if any, required by the Treasury Regu-
lations and subject to other applicable IRC §415 rules; and (v)
specifying that for §415 testing purposes: the limitation year is
the calendar year, the stability period is one calendar year, and
the look-back period will be the month of September each year.
The amendment further provides that, in the event a member
participates in another qualified defined benefit plan maintained
by his/her employer, and if the benefits provided under all the
plans would exceed the §415 limit, then the benefits under such
other plans will be reduced first in order to avoid exceeding the
§415 limit and reduced under the TMRS system only to the
extent necessary to avoid exceeding the limit.

The proposed amendment of §127.3 implements the authority
granted to the Board in Texas Government Code §855.607 to
adopt rules that modify the plan to the extent the Board considers
necessary for the retirement system to be considered a qualified
plan. Pursuant to §855.607, rules adopted by the Board relating
to plan qualifications issues are considered a part of the plan.
On February 25, 2011, the Board approved the publication of
the rule amendment proposal for comment.

David Gavia, Executive Director of TMRS, has determined that
for the first five-year period the amendment is in effect there will
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Figure: 30 TAC §336.2(151)

Organ Dose Weighting Factors

Organ or Tissue Wr
Gonads 0.25
Breast 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces 0.03
Remainder 0.30'
Whole body 1.00°

1. The value 0.30 results from 0.06 for each of five remainder organs, excluding the skin and the lens of
the eye, that receive the highest doses.

2. For the purpose of weighting the external whole body dose (for adding it to the internal dose) a single
weighting factor, wr =1.0, has been specified. The use of other weighting factors for external exposure
will be approved on a case-by-case basis until such time as specific guidance is issued.
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Figure: 30 TAC §336.210(¢)

Radioactive Release ] Quantity { Radioactive Release ]| Quantity Radioactive Release ] Quantity
Material* Fraction { (curies) Material* Fraction { (curies) Material* Fraction ] (curies)

Ac-228 (89) 0.001 4,000 lln-l 14m (49) 0.01 1,000 V-48 (23) 0.01 7,000

IAm-241 (95)  §0.001 ” IIr-l92 an 0.001 40,000 [Xe-133 (54) 1.0 900,000

IAm-242 (95)  §0.001 2 lFe-SS (26) 0.01 40,000 [Y-91 (39) 0.01 2,000

IAm-243 (95)  §0.001 2 lFe-S9 (26) 0.01 7,000 Zn-65 (30) 0.01 5,000

ISb-124 (51) 0.01 4,000 ll(1-85 (36) 1.0 I6,000,000 Z1r-93 (40) 0.01 400

Sb-126 (51) 0.01 16,000 ’Pb-Zl 0(82) 0.01 |8 Zr-95 (40) 0.01 5,000

IBa—133 (56) 0.01 10,000 IMn-56 25) 10.01 60,000 JAny other beta-  §0.01 10,000

4gamma emitter

IBa-MO (56) 0.01 30,000 I}-Ig-203 (80) 0.01 10,000

lBi-207 (83) 0.01 5,000 lMo-99 (42) 0.01 30,000 ixed fission 0.01 1,000
roducts

1Bi-210 (83) 0.01 600 INp-237 (93) 0.001 >2

ICd-109 (48) 0.01 1,000 Ni-63 (28) 0.01 20,000 ixed corrosion §0.01 10,000
roducts

ICd-113 (48) 0.01 180 INb-94 (41) 0.01 300

ICa-45 (20) 0.01 20,000 IP-32 (15) 0.5 100

ICf-252 (98) 0.001 9(20mg) IP-33 (15) 0.5 1,000 {Contaminated 10.001 10,000
quipment, beta-

IC-14 (6)** 0.01 150,000 lPo-ZlO (84) 0.01 10 [gamma

Ce-141 (58) 0.01 10,000 i]<-42 (19) 0.01 9,000

Ce-144 (58) 0.01 300 le-MS (61) 0.01 4,000 rradiated 0.01 1,000
aterial, any form

Cs-134 (55) 0.01 2,000 le-147 61  Jo.o1 4,000 other than solid
on-combustible

Cs-137 (55) 0.01 2,000 IRa-226 (88) 0.001 100

IC1-36 (17) 0.5 100 lRu-I 06 (44) 0.01 200

Cr-51 (24) 0.01 300,000 ISm-151 (62) 0.01 4,000

ICo-60 (27) 0.001 5,000 Sc-46 (21) 0.01 3,000

ICu-64 (29) 0.01 200,000 {Se-75 (34) 0.01 10,000 {irradiated 0.001 10,000
aterial, solid

Cm-242 (96)  }0.001 60 Ag110m (47)  }0.01 1,000 non-combustible

ICm-243 (96) 0.001 g [Na-22 (11) 0.01 9,000
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ICm-244 (96) 0.001 4 'Na-24 (11) 0.01 10,000

ICm-245 (96) 0.001 2 Sr-89 (38) 0.01 3,000 ixed radioactive §0.01 1,000
waste, beta-

’Eu-152 (63) 0.01 500 S1-90 (38) 0.01 90 amma

IEu-154 63) 0.01 400 Sr-35 (16) 0.5 900

lEu—lSS 63) |0.01 3,000 Tc-99 (43) 0.01 10,000 {Packaged mixed 0.001 10,000
waste, beta-

lGe-68 (32) 10.01 2,000 Tc-99m (43)  §0.01 400,000 amma***

Gd-153 (64) 0.01 5,000 Te-127m(52)  {0.01 5,000

Au-198 (79) 0.01 30,000 Te-129m(52)  §0.01 5,000 Any other alpha  0.001 2

wedemitter

le-172 (72) 0.01 400 [Tb-160 (65) 0.01 4,000

le-181 (72) 0.01 7,000 [Tm-170 (69) ’0.01 4,000 LContaminated 10.0001 20
quipment, alpha

lHo-l66 67) 0.01 100 Sn-113 (50) l0.0l 10,000

lH-3 (1 0.5 20,000 Sn-123 (50) 0.01 3,000 ackaged waste, 0.0001 20
Ipha***

11-125 (53) 0.5 10 Sn-126 (50) 0.01 1,000

11-131 (53) '0.5 10 Ti-144 (22) 10.01 100

* For combinations of radioactive materials, consideration of the need for an emergency plan is required if the sum of the ratios
of the quantity of each radioactive material authorized to the quantity listed for that material in this paragraph exceeds one.

**Non-carbon dioxide forms only.

***Waste packaged in Type B containers does not require an emergency plan.
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Figure: 30 TAC §336.351(b)

Nationally Tracked Sources Threshold

Radioactive

Material Category 1 (TBq) Category 1 (Ci) | Category 2 (TBq) Category 2 (Ci)
Actinium-227 20 540 0.2 54
Americium-241 60 1,600 0.6 16.0
Americium-241/Be 60 1,600 0.6 16.0
Californium-252 20 540 0.2 54
Cobalt-60 30 810 0.3 8.1
Curium-244 50 1,400 0.5 14.0
Cesium-137 100 2,700 1.0 27.0
Gadolinium-153 1,000 27,000 10.0 270.0
Iridium-192 80 2,200 0.8 22.0
Plutonium-238 60 1,600 0.6 16.0
Plutonium-239/Be 60 1,600 0.6 16.0
Polonium-210 60 1,600 0.6 16.0
Promethium-147 40,000 1,100,000 400.0 11,000.0
Radium-226 40 1,100 0.4 11.0
Selenium-75 200 5,400 2.0 54.0
Strontium-90 1,000 27,000 10.0 270.0
Thorium-228 20 540 0.2 5.4
Thorium-229 20 540 0.2 5.4
Thulium-170 20,000 540,000 200.0 5,400.0
Ytterbium-169 300 8,100 3.0 81.0

TBq - Terabecquerel
Ci - Curie
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Figure: 30 TAC §336.357(11)(D)

Radionuclides of Concern

Radionuclide Quantity of Concern' (TBq) Quantity of Concern’ (Ci)
Am-241 0.6 16
Am-241/Be 0.6 16
Cf-252 0.2 54
Cm-244 0.5 14
Co-60 0.3 8.1
Cs-137 1 27
Gd-153 10 270
Ir-192 0.8 22
Pm-147 400 11,000
Pu-238 0.6 16
Pu-239/Be 0.6 16
Ra-226 0.4 11
Se-75 2 54
Sr-90 (Y-90) 10 270
Tm-170 200 5,400
Yb-169 3 81
Combinations of radioactive See footnote below*

materials listed above’

'The aggregate activity of multiple, collocated sources of the same radionuclide should be included when
the total activity equals or exceeds the quantity of concern.

*The primary values used for compliance with this Order are terabecquerel (TBq). The curie (Ci) values
are rounded to two significant figures for informational purposes only.

*Radioactive materials are to be considered aggregated or collocated if breaching a common physical
security barrier (e.g., a locked door at the entrance to a storage room) would allow access to the
radioactive material or devices containing the radioactive material. When transporting or storing sources
on vehicles and/or trailers, the sources are automatically considered collocated.

*If several radionuclides are aggregated, the sum of the ratios of the activity of each source, i of
radionuclide, n, A(i,n), to the quantity of concern for radionuclide n, Q(n), listed for that radionuclide
equals or exceeds one. ((aggregated source activity for radionuclide A) /(quantity of concern for
radionuclide A)) + ((aggregated source activity for radionuclide B) /(quantity of conoern for radionuclide
B)) + etc...>1
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Figure: 30 TAC §336.359(d)

Name

Actinium
Aluminum
Americium
Antimony
Argon
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bismuth
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
Gold
Hafnium

Symbol Atomic
Number
Ac 89
Al 13
Am 95
Sb 51
Ar 18
As 33
At 85
Ba 56
Bk 97
Be 4
Bi 83
Br 35
Cd 48
Ca 20
Cf 98
C 6
Ce 58
Cs 55
Cl 17
Cr 24
Co 27
Cu 29
Cm 96
Dy 66
Es 99
Er 68
Eu 63
Fm 100
F 9
Fr 87
Gd 64
Ga 31
Ge 32
Au 79
Hf 72

Name Symbol Atomic
Number
Mercury Hg 80
Molybdenum Mo 42
Neodymium Nd 60
Neptunium Np 93
Nickel Ni 28
Niobium Nb 41
Nitrogen N 7
Osmium Os 76
Oxygen O 8
Palladium Pd 46
Phosphorus P 15
Platinum Pt 78
Plutonium Pu 94
Polonium Po 84
Potassium K 19
Praseodymium Pr 59
Promethium Pm 61
Protactinium Pa 91
Radium Ra 88
Radon Rn 86
Rhodium Rh 45
Rubidium Rb 37
Ruthenium  Ru 44
Samarium Sm 62
Scandium Sc 21
Selenium Se 34
Silicon Si 14
Silver Ag 47
Sodium Na 11
Strontium Sr 38
Sulfur S 16
Tantalum Ta 73
Technetium  Tc 43
Tellurium Te 52
Terbium Tb 65



Holmium Ho
Hydrogen H
Indium In
Iodine I
Iridium Ir
Iron Fe
Krypton Kr
Lanthanum La
Lead Pb
Lutetium Lu
Magnesium Mg
Manganese Mn
Mendelevium Md

67

49
53

77
26

36
57
82
71
12
25
101

Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
Zinc
Zirconium

Tl
Th
Tm

<azogg

Xe
Yb

/n
7Zr

81
90
69
50
22
74
92
23
54
70
39
30
40



Table | Table I Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (puCi/ml) (uCi/ml) (uCi/ml)
No.
1 Hydrogen-3 Water, DAC includes
skin absorption 8E+4 8E+4 2E-5 1E-7 1E-3 1E-2
Gas (HT or Ty) Submersion': Use above values as HT and T, oxidize in air and in the body to
HTO
4 Beryllium-7 W, all compounds
except those given
for Y 4E+4 2E+4 9E-6 3E-8 6E-4 6E-3
Y, oxides, halides,
and nitrates - 2E+4 8E-6 3E-8 - -
4 Beryllium-10 W, see 'Be 1E+3 2E+2 6E-8 2E-10 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see Be - 1E+1 6E-9 2E-11 - -
6 Carbon-112 Monoxide - 1E+6 5E-4 2E-6 - -
Dioxide - 6E+5 3E-4 9E-7 - -
Compounds 4E+5 4E+5 2E-4 6E-7 6E-3 6E-2
6 Carbon-14 Monoxide - 2E+6 TE-4 2E-6 - -
Dioxide - 2E+5 9E-5 3E-7 - -
Compounds 2E+3 2E+3 1E-6 3E-9 3E-5 3E-4
7 Nitrogen-132 Submersion = = 4E-6 2E-8 = =
8 Oxvgen-152 Submersion = = 4E-6 2E-8 = =
9 Fluorine-182 D, fluorides of H, Li,
Na, K, RB, Cs, and
Fr 5E+4 TE+4 3E-5 1E-7 - -
St wall
(5E+4) - - - TE-4 7E-3
W, fluorides of Be,
Mg, Ca, Sr, Ba, Ra,
Al, Ga, In, Tl, As, Sb,
Bi, Fe, Ru, Os, Co,
Ni, Pd, Pt, Cu, Ag,
Au, Zn, Cd, Hg, Sc,
Y, Ti, Zr, V, Nb, Ta,
Mn, Tc, and Re - 9E+4 4E-5 1E-7 - -
Y, lanthanum fluoride - 8E+4 3E-5 1E-7 - -
11 Sodium-22 D, all compounds 4E+2 6E+2 3E-7 9E-10 6E-6 6E-5
11 Sodium-24 D, all compounds 4E+3 5E+3 2E-6 7E-9 5E-5 5E-4
12 Magnesium-28 D, all compounds
except those given
for W 7TE+2 2E+3 TE-7 2E-9 9E-6 9E-5
W, oxides,
hydroxides, carbides,
halides, and nitrates - 1E+3 5E-7 2E-9 - -
13 Aluminum-26 D, all compounds
except those given
for W 4E+2 6E+1 3E-8 9E-11 6E-6 6E-5
W, oxides,
hydroxides,
carbides, halides,
and nitrates - 9E+1 4E-8 1E-10 - -




Atomic Radionuclide
No.

Class

Table |
Occupational Values

Table Il
Effluent
Concentrations

Table Il
Release to
Sewers

Col. 1
Oral
Ingestion

Col.2 Col. 3

Inhalation

AL
(WCi)

AL
(WCi)

DAC

(uCi/ml)

Col. 1

Air
(MCi/ml)

Col. 2
Monthly
Average
Water Concentrations
(uCi/ml) (uCi/ml)

14 Silicon-31

D, all compounds
except those given
forWandY

W, oxides,
hydroxides, carbides,
and nitrates

Y, aluminosilicate
glass

9E+3 3E+4 1E-5

- 3E+4 1E-5

- 3E+4 1E-5

4E-8

5E-8

4E-8

1E-4 1E-3

14 Silicon-32

D, see °'Si

W, see *'Si
Y, see *'Si

2E+3 2E+2
LLI wall

(BE+3) - -

- 1E+2 5E-8
- 5E+0 2E-9

1E-7

3E-10

2E-10
7E-12

15 Phosphorus-32

D, all compounds
except phosphates
given for W

W, phosphates of
Zn2+,83+, M92+’ Fe3+,

.3+

Bi”", and lanthanides -

6E+2 9E+2 4E-7

4E+2 2E-7

1E-9

5E-10

9E-6 9E-5

15 Phosphorus-33

D, see 2P
W, see 32p

6E+3 8E+3
- 3E+3

4E-6
1E-6

1E-8
4E-9

8E-5 8E-4

16 Sulfur-35

Vapor

D, sulfides and
sulfates except those
given for W

W, elemental sulfur,
sulfides of Sr, Ba,
Ge, Sn, Pb, As, Sb,
Bi, Cu, Ag, Au, Zn,
Cd, Hg, W, and Mo.
Sulfates of Ca, Sr,
Ba, Ra, As, Sb, and
Bi

- 1E+4 6E-6

1E+4
LLI wall
(8E+3) - -
6E+3

2E+4 T7TE-6

- 2E+3 9E-7

2E-8

2E-8

3E-9

1E-4 1E-3

17 Chlorine-36

D, chlorides of H, Li,
Na, K, Rb, Cs, and
W, chlorides of
lanthanides, Be, Mg,
Ca, Sr, Ba, Ra, Al,
Ga, In, Tl, Ge, Sn,
Pb, As, Sb, Bi, Fe,
Ru, Os, Co, Rh, Ir,
Ni, Pd, Pt, Cu, Ag,
Au, Zn, Cd, Hg, Sc,
Y, Ti, Zr, Hf, V, Nb,
Ta, Cr, Mo, W, Mn,
Tc, and Re

2E+3 2E+3 1E-6

- 2E+2 1E-7

3E-9

3E-10

2E-5 2E-4




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
17 Chlorine-382 D, see *®Cl 2E+4 4AE+4 2E-5 6E-8 - -
St wall
(5E+4) - - - 3E-4 3E-3
W, see 36| - 5E+4 2E-5 6E-8 - -
17 Chlorine-39° D, see *CI 2E+4 5E+4 2E-5 7E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see >°Cl - 6E+4 2E-5 8E-8 - -
18 Argon-37 Submersion’ - - 1E+0 6E-3 - -
18 Argon-39 Subrnersioﬂ1 - - 2E-4 8E-7 - -
18 Argon-41 Submersi0n1 - - 3E-6 1E-8 - -
19 Potassium-40 D, all compounds 3E+2 4E+2 2E-7 6E-10 4E-6 4E-5
19 Potassium-42 D, all compounds 5E+3 5E+3 2E-6 7E-9 6E-5 6E-4
19 Potassium-43 D, all compounds 6E+3 9E+3 4E-6 1E-8 9E-5 9E-4
19 Potassium-442 D, all compounds 2E+4 TE+4 3E-5 9E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
19 Potassium-452 D, all compounds 3E+4 1E+5 5E-5 2E-7 - -
St wall
(BE+4) - - - TE-4 7E-3
20 Calcium-41 W, all compounds 3E+3 4E+3 2E-6 - - -
Bone surf Bone surf
(4E+3) (4E+3) - 5E-9 6E-5 6E-4
20 Calcium-45 W, all compounds 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
20 Calcium-47 W, all compounds 8E+2 9E+2 4E-7 1E-9 1E-5 1E-4
21 Scandium-43 Y, all compounds 7E+3 2E+4 9E-6 3E-8 1E-4 1E-3
21 Scandium-44m Y, all compounds S5E+2 TE+2 3E-7 1E-9 7E-6 7E-5
21 Scandium-44 Y, all compounds 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
21 Scandium-46 Y, all compounds 9E+2 2E+2 1E-7 3E-10 1E-5 1E-4
21 Scandium-47 Y, all compounds 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
21 Scandium-48 Y, all compounds 8E+2 1E+3 6E-7 2E-9 1E-5 1E-4
21 Scandium-492 Y, all compounds 2E+4 5E+4 2E-5 8E-8 3E-4 3E-3
22 Titanium-44 D, all compounds
except those given
for Wand Y 3E+2 1E+1 5E-9 2E-11 4E-6 4E-5
W, oxides,
hydroxides, carbides,
halides, and nitrates
nitrates
- 3E+1 1E-8 4E-11 - -
Y, SrTi0 - 6E+0 2E-9 8E-12 - -




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthhi
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
22 Titanium-45 D, see “Ti 9E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see “Ti - 4E+4 1E-5 5E-8 - -
Y, see *Ti - 3E+4 1E-5 4E-8 - -
23 Vanadium-472 D, all compounds
except those given
for W 3E+4 8E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, oxides,
hydroxides, carbides,
and halides
- 1E+5 4E-5 1E-7 - -
23 Vanadium-48 D, see v 6E+2 1E+3 5E-7 2E-9 9E-6 9E-5
W, see v - 6E+2 3E-7 9E-10 - -
23 Vanadium-49 D, see 7V 7TE+4 3E+4 1E-5 - - -
LLI wall Bone surf
(9E+4) (3E+4) - 5E-8 1E-3 1E-2
W, see 47V - 2E+4 8E-6 2E-8 - -
24 Chromium-48 D, all compounds
except those given
for Wand Y 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, halides and
nitrates - TE+3 3E-6 1E-8 - -
Y, oxides and
hydroxides - 7E+3 3E-6 1E-8 - -
24 Chrom|um_492 D, see 480r 3E+4 8E+4 4E-5 1E-7 4E-4 4E-3
W, see Bcr - 1E+5 4E-5 1E-7 - -
Y, see “®cr - 9E+4 4E-5 1E-7 - -
24 Chromium-51 D, see “°Cr AE+4 5E+4 2E-5 6E-8 5E-4 5E-3
W, see “®cr - 2E+4 1E-5 3E-8 - -
Y, see 48Cr - 2E+4 8E-6 3E-8 - -
25 Manganese-51° D, all compounds
except those given
for W 2E+4 5E+4 2E-5 7E-8 3E-4 3E-3
W, oxides,
hydroxides, halides,
and nitrates - 6E+4 3E-5 8E-8 - -
25 Manganese-52m®> D, see *'Mn 3E+4 9E+4 4E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see °'"Mn - 1E+5 4E-5 1E-7 - -
25 Manganese-52 D, see °'"Mn TE+2 1E+3 5E-7 2E-9 1E-5 1E-4
W, see °'"Mn - 9E+2 4E-7 1E-9 - -




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
25 Manganese-53 D, see °'"Mn 5E+4 1E+4 5E-6 - TE-4 7E-3
Bone surf
(2E+4) - 3E-8 - -
W, see >'Mn - 1E+4 5E-6 2E-8 - -
25 Manganese-54 D, see °'"Mn 2E+3 9E+2 4E-7 1E-9 3E-5 3E-4
W, see 5"Mn - 8E+2 3E-7 1E-9 - -
25 Manganese-56 D, see °'"Mn 5E+3 2E+4 6E-6 2E-8 7E-5 7E-4
W, see 5"Mn - 2E+4 9E-6 3E-8 - -
26 Iron-52 D, all compounds
except those given
for W 9E+2 3E+3 1E-6 4E-9 1E-5 1E-4
W, oxides,
hydroxides, and
halides - 2E+3 1E-6 3E-9 - -
26 Iron-55 D, see *Fe 9E+3 2E+3 8E-7 3E-9 1E-4 1E-3
W, see 52pg - 4E+3 2E-6 6E-9 - -
26 Iron-59 D, see *Fe 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
W, see 52pg - 5E+2 2E-7 7E-10 - -
26 Iron-60 D, see **Fe 3E+1 6E+0 3E-9 9E-12 4E-7 4E-6
W, see 52pg - 2E+1 8E-9 3E-11 - -
27 Cobalt-55 W, all compounds
except those given
forY 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, oxides,
hydroxides,halides,
and nitrates - 3E+3 1E-6 4E-9 - -
27 Cobalt-56 W, see 5Co 5E+2 3E+2 1E-7 4E-10 6E-6 6E-5
Y, see *°Co 4E+2 2E+2 8E-8 3E-10 - -
27 Cobalt-57 W, see 5Co 8E+3 3E+3 1E-6 4E-9 6E-5 6E-4
Y, see *°Co 4E+3 7TE+2 3E-7 9E-10 - -
27 Cobalt-58m W, see 5Co 6E+4 9E+4 4E-5 1E-7 8E-4 8E-3
Y, see 55Co - 6E+4 3E-5 9E-8 - -
27 Cobalt-58 W, see 5Co 2E+3 1E+3 5E-7 2E-9 2E-5 2E-4
Y, see *°Co 1E+3 7TE+2 3E-7 1E-9 - -
27 Cobalt-60m? W, see ®Co 1E+6 AE+6 2E-3 6E-6 - -
St wall
(1E+6) - - - 2E-2 2E-1
Y, see 55C0 - 3E+6 1E-3 4E-6 - -
27 Cobalt-60 W, see *°Co 5E+2 2E+2 7E-8 2E-10 3E-6 3E-5
Y, see 5co 2E+2 3E+1 1E-8 5E-11 - -
27 Cobalt-612 W, see *°Co 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
Y, see 5co 2E+4 6E+4 2E-5 8E-8 - -
27 Cobalt-62m? W, see *Co 4E+4 2E+5 7E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, see 55Co - 2E+5 6E-5 2E-7 - -




Table | Table Il Table Il

Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
28 Nickel-56 D, all compounds
except those given
for W 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
W, oxides,
hydroxides, and
carbides - 1E+3 5E-7 2E-9 - -
Vapor - 1E+3 5E-7 2E-9 - -
28 Nickel-57 D, see *°Ni 2E+3 5E+3 2E-6 7E-9 2E-5 2E-4
W, see 56Ni - 3E+3 1E-6 4E-9 - -
Vapor - 6E+3 3E-6 9E-9 - -
28 Nickel-59 D, see ®Ni 2E+4 4E+3 2E-6 5E-9 3E-4 3E-3
W, see *Ni - 7E+3 3E-6 1E-8 - -
Vapor - 2E+3 8E-7 3E-9 - -
28 Nickel-63 D, see *°Ni 9E+3 2E+3 TE-7 2E-9 1E-4 1E-3
W, see 56N - 3E+3 1E-6 4E-9 - -
Vapor - 8E+2 3E-7 1E-9 - -
28 Nickel-65 D, see ®Ni 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see *°Ni - 3E+4 1E-5 4E-8 - -
Vapor - 2E+4 7TE-6 2E-8 - -
28 Nickel-66 D, see *°Ni 4E+2 2E+3 TE-7 2E-9 - -
LLI wall
(5E+2) - - - 6E-6 6E-5
W, see *°Ni - 6E+2 3E-7 9E-10 - -
Vapor - 3E+3 1E-6 4E-9 - -
29 Copper-60° D, all compounds
except those given
for Wand Y 3E+4 9E+4 4E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, sulfides, halides,
and nitrates - 1E+5 5E-5 2E-7 - -
Y, oxides and
hydroxides - 1E+5 4E-5 1E-7 - -
29 Copper-61 D, see *°Cu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see 60Cu - 4E+4 2E-5 6E-8 - -
Y, see GOCU - 4E+4 1E-5 5E-8 - -
29 Copper-64 D, see *°Cu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see GOCU - 2E+4 1E-5 3E-8 - -
Y, see 6OCU - 2E+4 9E-6 3E-8 - -
29 Copper-67 D, see *°Cu 5E+3 8E+3 3E-6 1E-8 6E-5 6E-4
W, see 60Cu - 5E+3 2E-6 7E-9 - -
Y, see GOCU - 5E+3 2E-6 6E-9 - -
30 Zinc-62 Y, all compounds 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
30 Zinc-632 Y, all compounds 2E+4 TE+4 3E-5 9E-8 - -
St wall
(3E+4) - - - 3E-4 3E-3
30 Zinc-65 Y, all compounds 4E+2 3E+2 1E-7 4E-10 5E-6 5E-5

30 Zinc-69m Y, all compounds 4E+3 7TE+3 3E-6 1E-8 6E-5 6E-4
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30 Zinc-692 Y, all compounds 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
30 Zinc-71m Y, all compounds 6E+3 2E+4 7TE-6 2E-8 8E-5 8E-4
30 Zinc-72 Y, all compounds 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
31 Gallium-652 D, all compounds
except those given
for W 5E+4 2E+5 TE-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, oxides,
hydroxides,
carbides, halides,
and nitrates - 2E+5 8E-5 3E-7 - -
31 Gallium-66 D, see *°Ga 1E+3 4E+3 1E-6 5E-9 1E-5 1E-4
W, see %5Ga - 3E+3 1E-6 4E-9 - -
31 Gallium-67 D, see *°Ga TE+3 1E+4 6E-6 2E-8 1E-4 1E-3
W, see 55Ga - 1E+4 4E-6 1E-8 - -
31 Gallium-682 D, see *°Ga 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 55Ga - 5E+4 2E-5 7E-8 - -
31 Gallium-70? D, see *°Ga 5E+4 2E+5 7E-5 2E-7 - -
St wall
(7TE+4) - - - 1E-3 1E-2
W, see %5Ga - 2E+5 8E-5 3E-7 - -
31 Gallium-72 D, see ®Ga 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see %5Ga - 3E+3 1E-6 4E-9 - -
31 Gallium-73 D, see ®Ga 5E+3 2E+4 6E-6 2E-8 7E-5 7E-4
W, see *°Ga - 2E+4 6E-6 2E-8 - -
32 Germanium-66 D, all compounds
except those given
for W 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
W, oxides, sulfides,
and halides - 2E+4 8E-6 3E-8 - -
32 Germanium-672 D, see *®Ge 3E+4 9E+4 4E-5 1E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
W, see 66Ge - 1E+5 4E-5 1E-7 - -
32 Germanium-68 D, see *Ge 5E+3 4E+3 2E-6 5E-9 6E-5 6E-4
W, see 66Ge - 1E+2 4E-8 1E-10 - -
32 Germanium-69 D, see *Ge 1E+4 2E+4 6E-6 2E-8 2E-4 2E-3
W, see 66Ge - 8E+3 3E-6 1E-8 - -
32 Germanium-71 D, see *Ge 5E+5 4E+5 2E-4 6E-7 7E-3 7E-2
W, see 66Ge - 4E+4 2E-5 6E-8 - -
32 Germanium-752 D, see *Ge AE+4 8E+4 3E-5 1E-7 - -
St wall
(7TE+4) - - - 9E-4 9E-3
W, see 56Ge - 8E+4 4E-5 1E-7 - -
32 Germanium-77 D, see *Ge 9E+3 1E+4 4E-6 1E-8 1E-4 1E-3

W, see 56Ge - 6E+3 2E-6 8E-9 - -
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32 Germanium-782 D, see *Ge 2E+4 2E+4 9E-6 3E-8 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, see 56Ge - 2E+4 9E-6 3E-8 - -
33 Arsenic-692 W, all compounds 3E+4 1E+5 5E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
33 Arsenic-702 W, all compounds 1E+4 5E+4 2E-5 7E-8 2E-4 2E-3
33 Arsenic-71 W, all compounds 4E+3 5E+3 2E-6 6E-9 5E-5 5E-4
33 Arsenic-72 W, all compounds 9E+2 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-73 W, all compounds 8E+3 2E+3 TE-7 2E-9 1E-4 1E-3
33 Arsenic-74 W, all compounds 1E+3 8E+2 3E-7 1E-9 2E-5 2E-4
33 Arsenic-76 W, all compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-77 W, all compounds 4E+3 5E+3 2E-6 7E-9 - -
LLI wall
(5E+3) - - - 6E-5 6E-4
33 Arsenic-782 W, all compounds 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
34 Selenium-702 D, all compounds
except those given
for W 2E+4 4E+4 2E-5 5E-8 1E-4 1E-3
W, oxides,
hydroxides, carbides,
and elemental Se
1E+4 4E+4 2E-5 6E-8 - -
34 Se|enium_73m2 D, see 7OSe 6E+4 2E+5 6E-5 2E-7 4E-4 4E-3
W, see 7OSe 3E+4 1E+5 6E-5 2E-7 - -
34 Selenium-73 D, see °Se 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
W, see 7OSe - 2E+4 7E-6 2E-8 - -
34 Selenium-75 D, see °Se 5E+2 7TE+2 3E-7 1E-9 7E-6 7E-5
W, see 7OSe - 6E+2 3E-7 8E-10 - -
34 Selenium-79 D, see °Se 6E+2 8E+2 3E-7 1E-9 8E-6 8E-5
W, see 7OSe - 6E+2 2E-7 8E-10 - -
34 Selenium-81 m2 D, see 7OSe 4E+4 TE+4 3E-5 9E-8 3E-4 3E-3
W, see 7OSe 2E+4 7TE+4 3E-5 1E-7 - -
34 Selenium-812 D, see "°Se 6E+4 2E+5 9E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
W, see 7OSe - 2E+5 1E-4 3E-7 - -
34 Se|enium_832 D, see 7OSe 4E+4 1E+5 5E-5 2E-7 4E-4 4E-3

W, see ’Se 3E+4 1E+5 5E-5 2E-7 - -
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35 Bromine_74m2 D, bromides of H, Li,
Na, K, Rb, Cs, and
Fr 1E+4 4E+4 2E-5 5E-8 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, bromides of
lanthanides, Be, Mg,
Ca, Sr, Ba, Ra, Al,
Ga, In, Tl, Ge, Sn,
Pb, As, Sb, Bi, Fe,
Ru, Os, Co, Rh, Ir,
Ni, Pd, Pt, Cu, Ag,
Au, Zn, Cd, Hg, Sc,
Y, Ti, Zr, Hf, V, Nb,
Ta,Mn, Tc,and Re - 4E+4 2E-5 6E-8 - -
35 Bromine-742 D, see "“"Br 2E+4 TE+4 3E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see "“™Br - 8E+4 4E-5 1E-7 - -
35 Bromine-75° D, see "“™Br 3E+4 5E+4 2E-5 7E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see 74mBr - 5E+4 2E-5 7E-8 - -
35 Bromine-76 D, see "“™Br 4E+3 5E+3 2E-6 7E-9 5E-5 5E-4
W, see 74mBr - 4E+3 2E-6 6E-9 - -
35 Bromine-77 D, see "“™Br 2E+4 2E+4 1E-5 3E-8 2E-4 2E-3
W, see 74mBr - 2E+4 8E-6 3E-8 - -
35 Bromine-80m D, see "“™Br 2E+4 2E+4 7E-6 2E-8 3E-4 3E-3
W, see 74mBr - 1E+4 6E-6 2E-8 - -
35 Bromine-802 D, see "“™Br SE+4 2E+5 8E-5 3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see 74mBr - 2E+5 9E-5 3E-7 - -
35 Bromine-82 D, see "“™Br 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, see "“™Br - 4E+3 2E-6 5E-9 - -
35 Bromine-83 D, see "“™Br 5E+4 6E+4 3E-5 9E-8 - -
St wall
(7TE+4) - - - 9E-4 9E-3
W, see "“™Br - 6E+4 3E-5 9E-8 - -
35 Bromine-842 D, see "*™Br 2E+4 BE+4 2E-5 8E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see 74mBr - 6E+4 3E-5 9E-8 - -
36 Krypton-742 Submersion’ - - 3E-6 1E-8 - -
36 Krypton-76 Submersion’ - - 9E-6 4E-8 - -
36 Krypton-77> Submersion’ - - 4E-6 2E-8 - -
36 Krypton-79 Submersion’ - - 2E-5 7E-8 - -
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36 Krypton-81 Submersi0n1 - - 7E-4 3E-6 - -
36 Krypton-83m? Submersion’ - - 1E-2 SE-5 - -
36 Krypton-85m Submersi0n1 - - 2E-5 1E-7 - -
36 Krypton-85 Submersion’ - - 1E-4 7E-7 - -
36 Krypton-87> Submersion’ - - 5E-6 2E-8 - -
36 Krypton-88 Submersion’ - - 2E-6 9E-9 - -
37 Rubidium-792 D, all compounds 4E+4 1E+5 5E-5 2E-7 - -
St wall
(BE+4) - - - 8E-4 8E-3
37 Rubidium-81m? D, all compounds 2E+5 3E+5 1E-4 5E-7 - -
St wall
(3E+5) - - - 4E-3 4E-2
37 Rubidium-81 D, all compounds  4E+4 5E+4 2E-5 7E-8 5E-4 5E-3
37 Rubidium-82m D, all compounds 1E+4 2E+4 7TE-6 2E-8 2E-4 2E-3
37 Rubidium-83 D, all compounds 6E+2 1E+3 4E-7 1E-9 9E-6 9E-5
37 Rubidium-84 D, all compounds 5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
37 Rubidium-86 D, all compounds 5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
37 Rubidium-87 D, all compounds 1E+3 2E+3 6E-7 2E-9 1E-5 1E-4
37 Rubidium-882 D, all compounds 2E+4 6E+4 3E-5 9E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
37 Rubidium-892 D, all compounds 4E+4 1E+5 6E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
38 Strontium-802 D, all soluble
compounds except
SrTio 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
Y, all insoluble
compounds and
SrTi0 - 1E+4 5E-6 2E-8 - -
38 Strontium-812 D, see 80g 3E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, see 80g 2E+4 8E+4 3E-5 1E-7 - -
38 Strontium-82 D, see %°Sr 3E+2 4E+2 2E-7 6E-10 - -
LLI wall
(2E+2) - - - 3E-6 3E-5
Y, see 80g 2E+2 9E+1 4E-8 1E-10 - -
38 Strontium-83 D, see %°Sr 3E+3 7E+3 3E-6 1E-8 3E-5 3E-4
Y, see 80g 2E+3 4E+3 1E-6 5E-9 - -
38 Strontium-85m>2 D, see 80g 2E+5 6E+5 3E-4 9E-7 3E-3 3E-2
Y, see 80g - 8E+5 4E-4 1E-6 - -
38 Strontium-85 D, see %°Sr 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
Y, see 80g - 2E+3 6E-7 2E-9 - -
38 Strontium-87m D, see %°Sr 5E+4 1E+5 5E-5 2E-7 6E-4 6E-3

Y, see 80gy 4E+4 2E+5 6E-5 2E-7 - -
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38 Strontium-89 D, see %°Sr 6E+2 8E+2 4E-7 1E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, see %°Sr 5E+2 1E+2 6E-8 2E-10 - -
38 Strontium-90 D, see %°Sr 3E+1 2E+1 8E-9 - - -
Bone surf Bone surf
(4E+1) (2E+1) - 3E-11 5E-7 5E-6
Y, see %°Sr - 4E+0 2E-9 6E-12 - -
38 Strontium-91 D, see ¥sr 2E+3 6E+3 2E-6 8E-9 2E-5 2E-4
Y, see %°Sr - 4E+3 1E-6 5E-9 - -
38 Strontium-92 D, see ¥Sr 3E+3 9E+3 4E-6 1E-8 4E-5 AE-4
Y, see %°Sr - 7E+3 3E-6 9E-9 - -
39 Yttrium-86m? W, all compounds
except those given
forY 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
Y, oxides and
hydroxides - 5E+4 2E-5 8E-8 - -
39 Yttrium-86 W, see %™y 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
Y, see 5™y - 3E+3 1E-6 5E-9 - -
39 Yttrium-87 W, see %™y 2E+3 3E+3 1E-6 5E-9 3E-5 3E-4
Y, see %My - 3E+3 1E-6 5E-9 - -
39 Yttrium-88 W, see %™y 1E+3 3E+2 1E-7 3E-10 1E-5 1E-4
Y, see 86my - 2E+2 1E-7 3E-10 - -
39 Yttrium-90m W, see %™y 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
Y, see 86my, - 1E+4 5E-6 2E-8 - -
39 Yttrium-90 W, see %™y 4E+2 7TE+2 3E-7 9E-10 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
Y, see 86my - 6E+2 3E-7 9E-10 - -
39 Yitrium-91m? W, see %™y 1E+5 2E+5 1E-4 3E-7 2E-3 2E-2
Y, see 86my, - 2E+5 7E-5 2E-7 - -
39 Yttrium-91 W, see 5™y 5E+2 2E+2 7E-8 2E-10 - -
LLI wall
(BE+2) - - - 8E-6 8E-5
Y, see 86my, - 1E+2 5E-8 2E-10 - -
39 Yttrium-92 W, see 5™y 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
Y, see 86my, - 8E+3 3E-6 1E-8 - -
39 Yttrium-93 W, see %™y 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, see 86my, - 2E+3 1E-6 3E-9 - -
39 Yitrium-942 W, see My 2E+4 8E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
Y, see 86mY - 8E+4 3E-5 1E-7 - -
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39 Yittrium-952 W, see My AE+4 2E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, see %My - 1E+5 6E-5 2E-7 - -
40 Zirconium-86 D, all compounds
except those given
for Wand Y 1E+3 4E+3 2E-6 6E-9 2E-5 2E-4
W, oxides,
hydroxides, halides,
and nitrates - 3E+3 1E-6 4E-9 - -
Y, carbide - 2E+3 1E-6 3E-9 - -
40 Zirconium-88 D, see %zr 4E+3 2E+2 9E-8 3E-10 5E-5 5E-4
W, see 862[' - 5E+2 2E-7 7E-10 - -
Y, see 862[’ - 3E+2 1E-7 4E-10 - -
40 Zirconium-89 D, see ®7r 2E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see 862[' - 2E+3 1E-6 3E-9 - -
Y, see 86Zr - 2E+3 1E-6 3E-9 - -
40 Zirconium-93 D, see %zr 1E+3 6E+0 3E-9 - - -
Bone surf Bone surf
(3E+3) (2E+1) - 2E-11 4E-5 4E-4
W, see ¥zr - 2E+1 1E-8 - - -
Bone surf
- (BE+1) - 9E-11 - -
Y, see %zr - 6E+1 2E-8 - - -
Bone surf
- (TE+1) - 9E-11 - -
40 Zirconium-95 D, see ®7r 1E+3 1E+2 5E-8 - 2E-5 2E-4
Bone surf
- (3E+2) - 4E-10 - -
W, see 862[' - 4E+2 2E-7 5E-10 - -
Y, see 86Zr - 3E+2 1E-7 4E-10 - -
40 Zirconium-97 D, see %zr 6E+2 2E+3 8E-7 3E-9 9E-6 9E-5
W, see 862r - 1E+3 6E-7 2E-9 - -
Y, see 862[’ - 1E+3 5E-7 2E-9 - -
41 Niobium-882 W, all compounds
except those given
for Y 5E+4 2E+5 9E-5 3E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
Y, oxides and
hydroxides - 2E+5 9E-5 3E-7 - -
41 Niobium-892 W, see Nb 1E+4 4E+4 2E-5 6E-8 1E-4 1E-3
(66 min)
Y, see ®®Nb - 4E+4 2E-5 5E-8 - -
41 Niobium-89 W, see 88NDb 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
(122 min)
Y, see 88Nb - 2E+4 6E-6 2E-8 - -
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41 Niobium-90 W, see Nb 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4
Y, see ®®Nb - 2E+3 1E-6 3E-9 - -
41 Niobium-93m W, see %Nb 9E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+4) - - - 2E-4 2E-3
Y, see ®®Nb - 2E+2 7E-8 2E-10 - -
41 Niobium-94 W, see BNb 9E+2 2E+2 8E-8 3E-10 1E-5 1E-4
Y, see ®®Nb - 2E+1 6E-9 2E-11 - -
41 Niobium-95m W, see ©Nb 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, see ®Nb - 2E+3 9E-7 3E-9 - -
41 Niobium-95 W, see BNb 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
Y, see ®®Nb - 1E+3 5E-7 2E-9 - -
41 Niobium-96 W, see BNb 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, see ®Nb - 2E+3 1E-6 3E-9 - -
41 Niobium-972 W, see %Nb 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, see ®Nb - 7E+4 3E-5 1E-7 - -
41 Niobium-982 W, see %Nb 1E+4 5E+4 2E-5 8E-8 2E-4 2E-3
Y, see ®Nb - 5E+4 2E-5 7E-8 - -
42 Molybdenum-90 D, all compounds
except those given
forY 4E+3 7TE+3 3E-6 1E-8 3E-5 3E-4
Y, oxides,
hydroxides, and MoS
2E+3 5E+3 2E-6 6E-9 - -
42 Molybdenum-93m D _see ® Mo 9E+3 2E+4 7E-6 2E-8 6E-5 6E-4
Y, see Mo 4E+3 1E+4 6E-6 2E-8 - -
42 Molybdenum-93 D see Mo 4E+3 5E+3 2E-6 8E-9 5E-5 5E-4
Y, see Mo 2E+4 2E+2 8E-8 2E-10 - -
42 Molybdenum-99 D, see Mo 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see Mo 1E+3 1E+3 6E-7 2E-9 - -
42 Molybdenum-1012 D, see Mo 4E+4 1E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, see Mo - 1E+5 6E-5 2E-7 - -
43 Technetium-93m? D, all compounds
except those given
for W 7TE+4 2E+5 6E-5 2E-7 1E-3 1E-2
W, oxides,
hydroxides, halides,
and nitrates - 3E+5 1E-4 4E-7 - -
43 Technetium-93 D, see ®™Tc 3E+4 7E+4 3E-5 1E-7 4E-4 4E-3

W, see ®"Tc - 1E+5 4E-5 1E-7 - -
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Ingestion Inhalation Average
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43 Technetium-94m? D, see 9BmT 2E+4 4E+4 2E-5 6E-8 3E-4 3E-3
W, see 93mr - 6E+4 2E-5 8E-8 - -
43 Technetium-94 D, see ©™Tc 9E+3 2E+4 8E-6 3E-8 1E-4 1E-3
W, see 9Bmr - 2E+4 1E-5 3E-8 - -
43 Technetium-95m D see ®™Tc 4E+3 5E+3 2E-6 8E-9 5E-5 5E-4
W, see 9Bmr - 2E+3 8E-7 3E-9 - -
43 Technetium-95 D, see ©™Tc 1E+4 2E+4 9E-6 3E-8 1E-4 1E-3
W, see ®™T¢ - 2E+4 8E-6 3E-8 - -
43 Technetium-96m? D, see 9BmT 2E+5 3E+5 1E-4 4E-7 2E-3 2E-2
W, see *™T¢ - 2E+5 1E-4 3E-7 - -
43 Technetium-96 D, see ©™Tc 2E+3 3E+3 1E-6 5E-9 3E-5 3E-4
W, see 9Bmr - 2E+3 9E-7 3E-9 - -
43 Technetium-97m D, see ¥™Tc 5E+3 T7TE+3 3E-6 - 6E-5 6E-4
St wall
- (TE+3) - 1E-8 - -
W, see 93mTC - 1E+3 5E-7 2E-9 - -
43 Technetium-97 D, see ©™Tc AE+4 5E+4 2E-5 7E-8 5E-4 5E-3
W, see 9Bmr - 6E+3 2E-6 8E-9 - -
43 Technetium-98 D, see ©™Tc 1E+3 2E+3 7E-7 2E-9 1E-5 1E-4
W, see 93mr - 3E+2 1E-7 4E-10 - -
43 Technetium-99m D, see ¥™Tc 8E+4 2E+5 6E-5 2E-7 1E-3 1E-2
W, see 93mr - 2E+5 1E-4 3E-7 - -
43 Technetium-99 D, see ©™Tc 4E+3 5E+3 2E-6 - 6E-5 6E-4
St wall
- (BE+3) - 8E-9 - -
W, see 93mTC - TE+2 3E-7 9E-10 - -
43 Technetium-1012 D, see ¥™Tc 9E+4 3E+5 1E-4 5E-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
W, see ®™T¢ - 4E+5 2E-4 5E-7 - -
43 Technetium-104> D, see ¥™Tc 2E+4 TE+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see ®™T¢ - 9E+4 4E-5 1E-7 - -
44 Ruthenium-942 D, all compounds
except those given
for Wand Y 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, halides - 6E+4 3E-5 9E-8 - -
Y, oxides and
hydroxides - 6E+4 2E-5 8E-8 - -
44 Ruthenium-97 D, see *Ru 8E+3 2E+4 8E-6 3E-8 1E-4 1E-3
W, see 94Ru - 1E+4 5E-6 2E-8 - -
Y, see 94Ru - 1E+4 5E-6 2E-8 - -
44 Ruthenium-103 D, see *Ru 2E+3 2E+3 7E-7 2E-9 3E-5 3E-4
W, see 94Ru - 1E+3 4E-7 1E-9 - -
Y, see 94Ru - 6E+2 3E-7 9E-10 - -
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44 Ruthenium-105 D, see *Ru 5E+3 1E+4 6E-6 2E-8 7E-5 7E-4
W, see 94Ru - 1E+4 6E-6 2E-8 - -
Y, see 94Ru - 1E+4 5E-6 2E-8 - -
44 Ruthenium-106 D, see *Ru 2E+2 9E+1 4E-8 1E-10 - -
LLI wall
(2E+2) - - - 3E-6 3E-5
W, see 94Ru - 5E+1 2E-8 8E-11 - -
Y, see 94Ru - 1E+1 5E-9 2E-11 - -
45 Rhodium-99m D, all compounds
except those given
for W and Y 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
W, halides - 8E+4 3E-5 1E-7 - -
Y, oxides and
hydroxides - TE+4 3E-5 9E-8 - -
45 Rhodium-99 D, see ®™Rh 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, see *™Rh - 2E+3 9E-7 3E-9 - -
Y, see Bl =T - 2E+3 8E-7 3E-9 - -
45 Rhodium-100 D, see *"Rh 2E+3 5E+3 2E-6 7E-9 2E-5 2E-4
W, see MRh - 4E+3 2E-6 6E-9 - -
Y, see *°"Rh - 4E+3 2E-6 5E-9 - -
45 Rhodium-101m D, see ®™Rh 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, see *™Rh - 8E+3 4E-6 1E-8 - -
Y, see Bl =T - 8E+3 3E-6 1E-8 - -
45 Rhodium-101 D, see *"Rh 2E+3 5E+2 2E-7 7E-10 3E-5 3E-4
W, see Pmph - 8E+2 3E-7 1E-9 - -
Y, see *°"Rh - 2E+2 6E-8 2E-10 - -
45 Rhodium-102m D, see ®™Rh 1E+3 5E+2 2E-7 7E-10 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
W, see *™Rh - 4E+2 2E-7 5E-10 - -
Y, see 9mph - 1E+2 5E-8 2E-10 - -
45 Rhodium-102 D, see *"Rh 6E+2 9E+1 4E-8 1E-10 8E-6 8E-5
W, see *™Rh - 2E+2 7E-8 2E-10 - -
Y, see *°"Rh - 6E+1 2E-8 8E-11 - -
45 Rhodium-103m?2 D, see ®™Rh 4E+5 1E+6 5E-4 2E-6 6E-3 6E-2
W, see *™Rh - 1E+6 5E-4 2E-6 - -
Y, see 9mph - 1E+6 5E-4 2E-6 - -
45 Rhodium-105 D, see *"Rh 4E+3 1E+4 5E-6 2E-8 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
W, see *™Rh - 6E+3 3E-6 9E-9 - -
Y, see *°"Rh - 6E+3 2E-6 8E-9 - -
45 Rhodium-106m D, see ®™Rh 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, see *™Rh - 4E+4 2E-5 5E-8 - -

Y, see “meh - 4E+4 1E-5 5E-8 - -
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45 Rhodium-1072 D, see *"Rh TE+4 2E+5 1E-4 3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see *™Rh - 3E+5 1E-4 4E-7 - -
Y, see gngh - 3E+5 1E-4 3E-7 - -
46 Palladium-100 D, all compounds
except those given
for W and Y 1E+3 1E+3 6E-7 2E-9 2E-5 2E-4
W, nitrates - 1E+3 5E-7 2E-9 - -
Y, oxides and
hydroxides - 1E+3 6E-7 2E-9 - -
46 Palladium-101 D, see 'pd 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, see 1OOPd - 3E+4 1E-5 5E-8 - -
Y, see 'pd - 3E+4 1E-5 4E-8 - -
46 Palladium-103 D, see "°Pd 6E+3 6E+3 3E-6 9E-9 - -
LLI wall
(TE+3) - - - 1E-4 1E-3
W, see '°Pd - 4E+3 2E-6 6E-9 - -
Y, see 100Pd - 4E+3 1E-6 5E-9 - -
46 Palladium-107 D, see 'pd 3E+4 2E+4 9E-6 - - -
LLI wall Kidneys
(4E+4) (2E+4) - 3E-8 5E-4 5E-3
W, see 1OOPd - 7E+3 3E-6 1E-8 - -
Y, see 'pd - 4E+2 2E-7 6E-10 - -
46 Palladium-109 D, see "Pd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
W, see '°Pd - 5E+3 2E-6 8E-9 - -
Y, see 100Pd - 5E+3 2E-6 6E-9 - -
47 Silver-1022 D, all compounds
except those given
for Wand Y 5E+4 2E+5 8E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, nitrates and
sulfides - 2E+5 9E-5 3E-7 - -
Y, oxides and
hydroxides - 2E+5 8E-5 3E-7 - -
47 Silver-1032 D, see 'Ag 4E+4 1E+5 4E-5 1E-7 5E-4 5E-3
W, see 1OZAg - 1E+5 5E-5 2E-7 - -
Y, see 102A9 - 1E+5 5E-5 2E-7 - -
47 S||\/er_‘|04m2 D, see 102Ag 3E+4 9E+4 4E-5 1E-7 4E-4 4E-3
W, see 1OzAg - 1E+5 5E-5 2E-7 - -
Y, see 102A9 - 1E+5 5E-5 2E-7 - -
47 Silver-1042 D, see '%Ag 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
W, see 1OZAg - 1E+5 6E-5 2E-7 - -
Y, see 102A9 - 1E+5 6E-5 2E-7 - -
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47 Silver-105 D, see "®?Ag 3E+3 1E+3 4E-7 1E-9 4E-5 4E-4
W, see 1OzAg - 2E+3 TE-7 2E-9 - -
Y, see 102A9 - 2E+3 7E-7 2E-9 - -
47 Silver-106m D, see "%Ag 8E+2 7TE+2 3E-7 1E-9 1E-5 1E-4
W, see 1OZAg - 9E+2 4E-7 1E-9 - -
Y, see 1OzAg - 9E+2 4E-7 1E-9 - -
47 Silver-1062 D, see ""?Ag 6E+4 2E+5 8E-5 3E-7 - -
St. wall
(BE+4) - - - 9E-4 9E-3
W, see 1OzAg - 2E+5 9E-5 3E-7 - -
Y, see 102A9 - 2E+5 8E-5 3E-7 - -
47 Silver-108m D, see 'Ag 6E+2 2E+2 8E-8 3E-10 9E-6 9E-5
W, see 1OZAg - 3E+2 1E-7 4E-10 - -
Y, see 1OzAg - 2E+1 1E-8 3E-11 - -
47 Silver-110m D, see 'Ag 5E+2 1E+2 5E-8 2E-10 6E-6 6E-5
W, see 1OzAg - 2E+2 8E-8 3E-10 - -
Y, see 102A9 - 9E+1 4E-8 1E-10 - -
47 Silver-111 D, see '%Ag 9E+2 2E+3 6E-7 - - -
LLI wall Liver
(1E+3) (2E+3) - 2E-9 2E-5 2E-4
W, see 1OZAg - 9E+2 4E-7 1E-9 - -
Y, see 1OzAg - 9E+2 4E-7 1E-9 - -
47 Silver-112 D, see "?Ag 3E+3 8E+3 3E-6 1E-8 4E-5 AE-4
W, see '%Ag - 1E+4 4E-6 1E-8 - -
Y, see 102A9 - 9E+3 4E-6 1E-8 - -
47 Silver-115°2 D, see '%Ag 3E+4 9E+4 4E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see '%Ag - 9E+4 4E-5 1E-7 - -
Y, see '“Ag - 8E+4 3E-5 1E-7 - -
48 Cadmium-1042 D, all compounds
except those given
for Wand Y 2E+4 7TE+4 3E-5 9E-8 3E-4 3E-3
W, sulfides, halides,
and nitrates - 1E+5 5E-5 2E-7 - -
Y, oxides and
hydroxides - 1E+5 5E-5 2E-7 - -
48 Cadmium-107 D, see "%Cd 2E+4 5E+4 2E-5 8E-8 3E-4 3E-3
W, see "%*Cd - 6E+4 2E-5 8E-8 - -

Y, see 10464 - 5E+4 2E-5 7E-8 - -
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48 Cadmium-109 D, see '%Cd 3E+2 4E+1 1E-8 - - -
Kidneys Kidneys
(4E+2) (5E+1) - 7E-11 6E-6 6E-5
W, see '%Cd - 1E+2 5E-8 - - -
Kidneys
- (1E+2) - 2E-10 - -
Y, see 10404 - 1E+2 5E-8 2E-10 - -
48 Cadmium-113m D, see '%Cd 2E+1 2E+0 1E-9 - - -
Kidneys Kidneys
(4E+1) (4E+0) - 5E-12 5E-7 5E-6
W, see 104Cd - 8E+0 4E-9 - - -
Kidneys
- (1E+1) - 2E-11 - -
Y, see "®Cd - 1E+1 5E-9 2E-11 - -
48 Cadmium-113 D, see "%Cd 2E+1 2E+0 9E-10 - - -
Kidneys Kidneys
(3E+1) (3E+0) - 5E-12 4E-7 4E-6
W, see '%Cd - 8E+0 3E-9 - - -
Kidneys
- (1E+1) - 2E-11 - -
Y, see 10464 - 1E+1 6E-9 2E-11 - -
48 Cadmium-115m D, see '%cd 3E+2 5E+1 2E-8 - 4E-6 4E-5
Kidneys
- (8E+1) - 1E-10 - -
W, see 104cq - 1E+2 5E-8 2E-10 - -
Y, see "®Cd - 1E+2 6E-8 2E-10 - -
48 Cadmium-115 D, see '%Cd 9E+2 1E+3 6E-7 2E-9 - -
LLI wall
(1E+3) - - - 1E-5 1E-4
W, see '%Cd - 1E+3 5E-7 2E-9 - -
Y, see 10464 - 1E+3 6E-7 2E-9 - -
48 Cadmium-117m D, see '%Cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, see 104cq - 2E+4 7E-6 2E-8 - -
Y, see '®Cd - 1E+4 6E-6 2E-8 - -
48 Cadmium-117 D, see "%Cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, see '%Cd - 2E+4 7E-6 2E-8 - -
Y, see 10464 - 1E+4 6E-6 2E-8 - -
49 Indium-109 D, all compounds
except those given
for W 2E+4 4E+4 2E-5 6E-8 3E-4 3E-3
W, oxides,
hydroxides, halides,
and nitrates - 6E+4 3E-5 9E-8 - -
49 Indium-1102 D, see "®In 2E+4 AE+4 2E-5 6E-8 2E-4 2E-3

(69.1 min) W, see 1091 - 6E+4 2E-5 8E-8 - -
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49 Indium-110 D, see "®In 5E+3 2E+4 7E-6 2E-8 7E-5 7E-4
(4.9h) W, see "®In - 2E+4 8E-6 3E-8 - -
49 Indium-111 D, see "®In 4E+3 6E+3 3E-6 9E-9 6E-5 6E-4
W, see "®In - 6E+3 3E-6 9E-9 - -
49 Indium-1 122 D, see 109|n 2E+5 6E+5 3E-4 9E-7 2E-3 2E-2
W, see "®In - 7E+5 3E-4 1E-6 - -
49 Indium-1 13m2 D, see 109|n 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
W, see "®In - 2E+5 8E-5 3E-7 - -
49 Indium-114m D, see "®In 3E+2 6E+1 3E-8 9E-11 - -
LLI wall
(4E+2) - - - 5E-6 5E-5
W, see "®In - 1E+2 4E-8 1E-10 - -
49 Indium-115m D, see "®In 1E+4 AE+4 2E-5 6E-8 2E-4 2E-3
W, see "®In - 5E+4 2E-5 7E-8 - -
49 Indium-115 D, see "®In 4E+1 1E+0 6E-10 2E-12 5E-7 5E-6
W, see "®In - 5E+0 2E-9 8E-12 - -
49 Indium-1 16m2 D, see 109|n 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
W, see "®In - 1E+5 5E-5 2E-7 - -
49 Indium-1 17m2 D, see 109|n 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, see "®In - 4E+4 2E-5 6E-8 - -
49 Indium-1 172 D, see 109|n 6E+4 2E+5 7E-5 2E-7 8E-4 8E-3
W, see "®In - 2E+5 9E-5 3E-7 - -
49 Indium-119m? D, see "®In AE+4 1E+5 5E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
W, see "®In - 1E+5 6E-5 2E-7 - -
50 Tin-110 D, all compounds
except those given
for W 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
W, sulfides, oxides,
hydroxides, halides,
nitrates, and stannic
phosphate - 1E+4 5E-6 2E-8 - -
50 Tin-1112 D, see ""%n 7TE+4 2E+5 9E-5 3E-7 1E-3 1E-2
W, see 11OSn - 3E+5 1E-4 4E-7 - -
50 Tin-113 D, see ""%n 2E+3 1E+3 5E-7 2E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
W, see 11OSn - 5E+2 2E-7 8E-10 - -
50 Tin-117m D, see ""%n 2E+3 1E+3 5E-7 - - -
LLI wall Bone surf
(2E+3) (2E+3) - 3E-9 3E-5 3E-4
W, see 11OSn - 1E+3 6E-7 2E-9 - -




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
50 Tin-119m D, see '"°Sn 3E+3 2E+3 1E-6 3E-9 - -
LLI wall
(4E+3) - - - 6E-5 6E-4
W, see "Sn - 1E+3 4E-7 1E-9 - -
50 Tin-121m D, see 1105, 3E+3 9E+2 4E-7 1E-9 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
W, see "Sn - 5E+2 2E-7 8E-10 - -
50 Tin-121 D, see '"°Sn 6E+3 2E+4 6E-6 2E-8 - -
LLI wall
(6E+3) - - - 8E-5 8E-4
W, see "Sn - 1E+4 5E-6 2E-8 - -
50 Tin-123m? D, see 10gn 5E+4 1E+5 5E-5 2E-7 7E-4 7E-3
W, see "Sn - 1E+5 6E-5 2E-7 - -
50 Tin-123 D, see '"°Sn 5E+2 6E+2 3E-7 9E-10 - -
LLI wall
(6E+2) - - - 9E-6 9E-5
W, see "Sn - 2E+2 7E-8 2E-10 - -
50 Tin-125 D, see 1105, 4E+2 9E+2 4E-7 1E-9 - -
LLI wall
(5E+2) - - - 6E-6 6E-5
W, see "Sn - 4E+2 1E-7 5E-10 - -
50 Tin-126 D, see '"°Sn 3E+2 6E+1 2E-8 8E-11 4E-6 4E-5
W, see "Sn - 7E+1 3E-8 9E-11 - -
50 Tin-127 D, see '°Sn 7E+3 2E+4 8E-6 3E-8 9E-5 9E-4
W, see "Sn - 2E+4 8E-6 3E-8 - -
50 Tin-1 282 D, see 11OSn 9E+3 3E+4 1E-5 4E-8 1E4 1E-3
W, see "Sn - 4E+4 1E-5 5E-8 - -
51 Antimony-115? D, all compounds
except those given
for W 8E+4 2E+5 1E-4 3E-7 1E-3 1E-2
W, oxides,
hydroxides, halides,
sulfides, sulfates,
and nitrates - 3E+5 1E-4 4E-7 - -
51 Antimony-1 16m? D, see 115gp 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
W, see 115Sb - 1E+5 6E-5 2E-7 - -
51 Antimony-1162 D, see ""°Sb TE+4 3E+5 1E-4 4E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see "5gh - 3E+5 1E-4 5E-7 - -
51 Antimony-117 D, see '"°sb 7TE+4 2E+5 9E-5 3E-7 9E-4 9E-3
W, see ""°sb - 3E+5 1E-4 4E-7 - -
51 Antimony-118m D, see '"°sb 6E+3 2E+4 8E-6 3E-8 7E-5 7E-4
W, see 1158b 5E+3 2E+4 9E-6 3E-8 - -
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51 Antimony-119 D, see '5Sb 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
W, see '"°sp 2E+4 3E+4 1E-5 4E-8 - -
51 Antimony-120? D, see '"®°sSb 1E+5 4E+5 2E-4 6E-7 - -
(16 min) St wall
(2E+5) - - - 2E-3 2E-2
W, see '"°sb - 5E+5 2E-4 TE-7 - -
51 Antimony-120 D, see 'S 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
(5.76 d) W, see "1%Spb 9E+2 1E+3 5E-7 2E-9 - -
51 Antimony-122 D, see '"®°sb 8E+2 2E+3 1E-6 3E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
W, see '"°sp TE+2 1E+3 4E-7 2E-9 - -
51 Antimony-124m? D, see '"°Sb 3E+5 8E+5 4E-4 1E-6 3E-3 3E-2
W, see '"5sp 2E+5 6E+5 2E-4 8E-7 - -
51 Antimony-124 D, see '°Sb 6E+2 9E+2 4E-7 1E-9 7E-6 7E-5
W, see '"°sp 5E+2 2E+2 1E-7 3E-10 - -
51 Antimony-125 D, see "°Sb 2E+3 2E+3 1E-6 3E-9 3E-5 3E-4
W, see '"°sp - 5E+2 2E-7 7E-10 - -
51 Antimony-126m®> D, see '"°Sb SE+4 2E+5 8E-5 3E-7 - -
St wall
(TE+4) - - - 9E-4 9E-3
W, see '"5sp - 2E+5 8E-5 3E-7 - -
51 Antimony-126 D, see '°Sb 6E+2 1E+3 5E-7 2E-9 7E-6 7E-5
W, see '"°sp 5E+2 5E+2 2E-7 7E-10 - -
51 Antimony-127 D, see '"®°sSb 8E+2 2E+3 9E-7 3E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
W, see '"°sp TE+2 9E+2 4E-7 1E-9 - -
51 Antimony-1282 D, see '"°Sb 8E+4 4E+5 2E-4 5E-7 - -
(10.4 min) St wall
(1E+5) - - - 1E-3 1E-2
W, see '"°sp - 4E+5 2E-4 6E-7 - -
51 Antimony-128 D, see "°Sb 1E+3 4E+3 2E-6 6E-9 2E-5 2E-4
(9.01 h) W, see "1%Spb - 3E+3 1E-6 5E-9 - -
51 Antimony-129 D, see '"°Sb 3E+3 9E+3 4E-6 1E-8 4E-5 AE-4
W, see '"°sb - 9E+3 4E-6 1E-8 - -
51 Ant|mony_‘|302 D, see 5gp 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
W, see '"°sp - 8E+4 3E-5 1E-7 - -
51 Antimony-1312 D, see '"®°sb 1E+4 2E+4 1E-5 - - -
Thyroid Thyroid
(2E+4) (4E+4) - 6E-8 2E-4 2E-3
W, see "'°Sb - 2E+4 1E-5 - -
Thyroid
- (4E+4) - 6E-8 - -




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
52 Tellurium-116 D, all compounds
except those given
for W 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, oxides,
hydroxides, and
nitrates - 3E+4 1E-5 4E-8 - -
52 Tellurium-121m D, see M6Te 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf
(TE+2) (4E+2) - 5E-10 1E-5 1E-4
W, see ""®Te - 4E+2 2E-7 6E-10 - -
52 Tellurium-121 D, see '"*Te 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, see 16Te - 3E+3 1E-6 4E-9 - -
52 Tellurium-123m D, see 16T 6E+2 2E+2 9E-8 - - -
Bone surf Bone surf
(1E+3) (5E+2) - 8E-10 1E-5 1E-4
W, see M6Te - 5E+2 2E-7 8E-10 - -
52 Tellurium-123 D, see 6T 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf
(1E+3) (5E+2) - 7E-10 2E-5 2E-4
W, see '"®Te - 4E+2 2E-7 - - -
Bone surf
- (1E+3) - 2E-9 - -
52 Tellurium-125m D, see '"*Te 1E+3 4AE+2 2E-7 - - -
Bone surf Bone surf
(1E+3) (1E+3) - 1E-9 2E-5 2E-4
W, see 16Te - TE+2 3E-7 1E-9 - -
52 Tellurium-127m D, see '"*Te 6E+2 3E+2 1E-7 - 9E-6 9E-5
Bone surf
- (4E+2) - 6E-10 - -
W, see ""®Te - 3E+2 1E-7 4E-10 - -
52 Tellurium-127 D, see '"*Te 7E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see ""®Te - 2E+4 7E-6 2E-8 - -
52 Tellurium-129m D, see '"*Te 5E+2 6E+2 3E-7 9E-10 7E-6 7E-5
W, see ""®Te - 2E+2 1E-7 3E-10 - -
52 Tellurium-1292 D, see 6T 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
W, see ""®Te - TE+4 3E-5 1E-7 - -
52 Tellurium-131m D, see 6T 3E+2 4E+2 2E-7 - - -
Thyroid Thyroid
(6E+2) (1E+3) - 2E-9 8E-6 8E-5
W, see '"®Te - 4E+2 2E-7 - - -
Thyroid
- (9E+2) - 1E-9 - -




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
52 Tellurium-1312 D, see ""*Te 3E+3 5E+3 2E-6 - - -
Thyroid Thyroid
(BE+3) (1E+4) - 2E-8 8E-5 8E-4
W, see ""®Te - 5E+3 2E-6 - - -
Thyroid
- (1E+4) - 2E-8 - -
52 Tellurium-132 D, see 161¢ 2E+2 2E+2 9E-8 - - -
Thyroid Thyroid
(TE+2) (8E+2) - 1E-9 9E-6 9E-5
W, see 116'|'e - 2E+2 9E-8 - - -
Thyroid
- (6E+2) - 9E-10 - -
52 Tellurium-133m?> D, see ""®Te 3E+3 5E+3 2E-6 - - -
Thyroid Thyroid
(6E+3) (1E+4) - 2E-8 9E-5 9E-4
W, see ""®Te - 5E+3 2E-6 - - -
Thyroid
- (1E+4) - 2E-8 - -
52 Tellurium-1332 D, see ""®Te 1E+4 2E+4 9E-6 - - -
Thyroid Thyroid
(3E+4) (6E+4) - 8E-8 4E-4 4E-3
W, see ""®Te - 2E+4 9E-6 - - -
Thyroid
- (BE+4) - 8E-8 - -
52 Tellurium-1342 D, see ""®Te 2E+4 2E+4 1E-5 - - -
Thyroid Thyroid
(2E+4) (5E+4) - 7E-8 3E-4 3E-3
W, see ""®Te - 2E+4 1E-5 - - -
Thyroid
- (5E+4) - 7E-8 - -
53 lodine-120m?2 D, all compounds 1E+4 2E+4 9E-6 3E-8 - -
Thyroid
(2E+4) - - - 2E-4 2E-3
53 lodine-1202 D, all compounds 4E+3 9E+3 4E-6 - - -
Thyroid Thyroid
(8E+3) (2E+4) - 2E-8 1E-4 1E-3
53 lodine-121 D, all compounds 1E+4 2E+4 8E-6 - - -
Thyroid Thyroid
(3E+3) (5E+4) - 7E-8 4E-4 4E-3
53 lodine-123 D, all compounds 3E+3 6E+3 3E-6 - - -
Thyroid Thyroid
(1E+4) (2E+4) - 2E-8 1E-4 1E-3
53 lodine-124 D, all compounds 5E+1 8E+1 3E-8 - - -
Thyroid Thyroid
(2E+2) (3E+2) - 4E-10 2E-6 2E-5




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
53 lodine-125 D, all compounds 4E+1 6E+1 3E-8 - - -
Thyroid Thyroid
(1E+2) (2E+2) - 3E-10 2E-6 2E-5
53 lodine-126 D, all compounds 2E+1 4E+1 1E-8 - - -
Thyroid Thyroid
(TE+1) (1E+2) - 2E-10 1E-6 1E-5
53 lodine-1282 D, all compounds 4E+4 1E+5 5E-5 2E-7 - -
St wall
(BE+4) - - - 8E-4 8E-3
53 lodine-129 D, all compounds 5E+0 9E+0 4E-9 - - -
Thyroid Thyroid
(2E+1) (3E+1) - 4E-11 2E-7 2E-6
53 lodine-130 D, all compounds 4E+2 TE+2 3E-7 - - -
Thyroid Thyroid
(1E+3) (2E+3) - 3E-9 2E-5 2E-4
53 lodine-131 D, all compounds 3E+1 5E+1 2E-8 - - -
Thyroid Thyroid
(9E+1) (2E+2) - 2E-10 1E-6 1E-5
53 lodine-132m?2 D, all compounds 4E+3 8E+3 4E-6 - - -
Thyroid Thyroid
(1E+4) (2E+4) - 3E-8 1E-4 1E-3
53 lodine-132 D, all compounds 4E+3 8E+3 3E-6 - - -
Thyroid Thyroid
(9E+3) (1E+4) - 2E-8 1E-4 1E-3
53 lodine-133 D, all compounds 1E+2 3E+2 1E-7 - - -
Thyroid Thyroid
(5E+2) (9E+2) - 1E-9 7E-6 7E-5
53 lodine-1342 D, all compounds 2E+4 5E+4 2E-5 6E-8 - -
Thyroid
(3E+4) - - - 4E-4 4E-3
53 lodine-135 D, all compounds 8E+2 2E+3 TE-7 - - -
Thyroid Thyroid
(3E+3) (4E+3) - 6E-9 3E-5 3E-4
54 Xenon-120° Submersion' - - 1E-5 4E-8 - -
54 Xenon-1212 Submersion’ - - 2E-6 1E-8 - -
54 Xenon-122 Subrnersion1 - - 7E-5 3E-7 - -
54 Xenon-123 Submersi0n1 - - 6E-6 3E-8 - -
54 Xenon-125 Subrnersion1 - - 2E-5 7E-8 - -
54 Xenon-127 Submersi0n1 - - 1E-5 6E-8 - -
54 Xenon-129m Submersion’ - - 2E-4 9E-7 - -
54 Xenon-131m Submersi0n1 - - 4E-4 2E-6 - -
54 Xenon-133m Submersion’ - - 1E-4 6E-7 - -
54 Xenon-133 Submersi0n1 - - 1E-4 5E-7 - -
54 Xenon-135m? Submersion' - - 9E-6 4E-8 - -
54 Xenon-135 Submersi0n1 - - 1E-5 7E-8 - -




Table | Table I Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col.2 Col.3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
54 Xenon-138? Submersion’ - - 4E-6 2E-8 - -
55 Cesium-1252 D, all compounds 5E+4 1E+5 6E-5 2E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
55 Cesium-127 D, all compounds 6E+4 9E+4 4E-5 1E-7 9E-4 9E-3
55 Cesium-129 D, all compounds 2E+4 3E+4 1E-5 5E-8 3E-4 3E-3
55 Cesium-130?2 D, all compounds 6E+4 2E+5 8E-5 3E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
55 Cesium-131 D, all compounds 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
55 Cesium-132 D, all compounds 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
55 Cesium-134m D, all compounds 1E+5 1E+5 6E-5 2E-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
55 Cesium-134 D, all compounds 7E+1 1E+2 4E-8 2E-10 9E-7 9E-6
55 Cesium-135m? D, all compounds 1E+5 2E+5 8E-5 3E-7 1E-3 1E-2
55 Cesium-135 D, all compounds 7TE+2 1E+3 5E-7 2E-9 1E-5 1E-4
55 Cesium-136 D, all compounds 4E+2 TE+2 3E-7 9E-10 6E-6 6E-5
55 Cesium-137 D, all compounds 1E+2 2E+2 6E-8 2E-10 1E-6 1E-5
55 Cesium-1382 D, all compounds 2E+4 6E+4 2E-5 8E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
56 Barium-1262 D, all compounds 6E+3 2E+4 6E-6 2E-8 8E-5 8E-4
56 Barium-128 D, all compounds S5E+2 2E+3 TE-7 2E-9 7E-6 7E-5
56 Barium-131m? D, all compounds 4E+5 1E+6 6E-4 2E-6 - -
St wall
(5E+5) - - - TE-3 7E-2
56 Barium-131 D, all compounds 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
56 Barium-133m D, all compounds 2E+3 9E+3 4E-6 1E-8 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
56 Barium-133 D, all compounds 2E+3 TE+2 3E-7 9E-10 2E-5 2E-4
56 Barium-135m D, all compounds 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
56 Barium-1392 D, all compounds 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
56 Barium-140 D, all compounds 5E+2 1E+3 6E-7 2E-9 - -
LLI wall
(BE+2) - - - 8E-6 8E-5
56 Barium-1412 D, all compounds 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
56 Barium-1422 D, all compounds 5E+4 1E+5 6E-5 2E-7 TE-4 7E-3
57 Lanthanum-1312 D, all compounds
except those given
for W 5E+4 1E+5 5E-5 2E-7 6E-4 6E-3
W, oxides and
hydroxides - 2E+5 TE-5 2E-7 - -
57 Lanthanum-132 D, see ®'La 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
W, see 131|_a - 1E+4 5E-6 2E-8 - -
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Col. 1 Col.2 Col.3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
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57 Lanthanum-135 D, see *'La 4AE+4 1E+5 4E-5 1E-7 5E-4 5E-3
W, see ®'La - 9E+4 4E-5 1E-7 - -
57 Lanthanum-137 D, see ®'La 1E+4 6E+1 3E-8 - 2E-4 2E-3
Liver
- (TE+1) - 1E-10 - -
W, see ®lLa - 3E+2 1E-7 - - -
Liver
- (3E+2) - 4E-10 - -
57 Lanthanum-138 D, see ®'La 9E+2 4E+0 1E-9 5E-12 1E-5 1E-4
W, see ®'La - 1E+1 6E-9 2E-11 - -
57 Lanthanum-140 D, see ®'La 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, see ®'La - 1E+3 5E-7 2E-9 - -
57 Lanthanum-141 D, see ®'La 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
W, see ®'La - 1E+4 5E-6 2E-8 - -
57 Lanthanum-1422 D, see ®'La 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see ®'La - 3E+4 1E-5 5E-8 - -
57 Lanthanum-143° D, see ®'La AE+4 1E+5 4E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see P'La - 9E+4 4E-5 1E-7 - -
58 Cerium-134 W, all compounds
except those given
forY 5E+2 TE+2 3E-7 1E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, oxides,
hydroxides, and
fluorides - T7TE+2 3E-7 9E-10 - -
58 Cerium-135 W, see "*Ce 2E+3 4E+3 2E-6 5E-9 2E-5 2E-4
Y, see ¥Ce - 4E+3 1E-6 5E-9 - -
58 Cerium-137m W, see **Ce 2E+3 4E+3 2E-6 6E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, see ®*Ce - 4E+3 2E-6 5E-9 - -
58 Cerium-137 W, see "*Ce 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
Y, see ¥Ce - 1E+5 5E-5 2E-7 - -
58 Cerium-139 W, see "*Ce 5E+3 8E+2 3E-7 1E-9 7E-5 7E-4
Y, see ¥Ce - 7E+2 3E-7 9E-10 - -
58 Cerium-141 W, see **Ce 2E+3 TE+2 3E-7 1E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, see ¥Ce - BE+2 2E-7 8E-10 - -
58 Cerium-143 W, see *Ce 1E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see ¥Ce - 2E+3 7E-7 2E-9 - -
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58 Cerium-144 W, see "*Ce 2E+2 3E+1 1E-8 4E-11 - -
LLI wall
(3E+2) - - - 3E-6 3E-5
Y, see 134ce - 1E+1 6E-9 2E-11 - -
59 Praseodymium-136°> W, all compounds ~ 5E+4 2E+5 1E-4 3E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
Y, oxides,
hydroxides, carbides,
and fluorides
- 2E+5 9E-5 3E-7 - -
59 Praseodymium-1372 W, see "°Pr AE+4 2E+5 6E-5 2E-7 5E-4 SE-3
Y, see "*pr - 1E+5 6E-5 2E-7 - -
59 Praseodymium-138m vy see '*°Pr 1E+4 5E+4 2E-5 8E-8 1E-4 1E-3
Y, see 136p - 4E+4 2E-5 6E-8 - -
59 Praseodymium-139 w, see "pr 4E+4 1E+5 5E-5 2E-7 6E-4 6E-3
Y, see 136p - 1E+5 5E-5 2E-7 - -
59 Praseodymium-142m? W, see "*°Pr 8E+4 2E+5 7E-5 2E-7 1E-3 1E-2
Y, see 136p - 1E+5 6E-5 2E-7 - -
59 Praseodymium-142 v, see "pr 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
Y, see "*pr - 2E+3 8E-7 3E-9 - -
59 Praseodymium-143 v, see "*pr 9E+2 8E+2 3E-7 1E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see 136p - TE+2 3E-7 9E-10 - -
59 Praseodymium-1442 W, see "°pr 3E+4 1E+5 5E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
Y, see "*pr - 1E+5 5E-5 2E-7 - -
59 Praseodymium-145 v, see "pr 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
Y, see 136p - 8E+3 3E-6 1E-8 - -
59 Praseodymium-1472 W, see "°pr SE+4 2E+5 8E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
Y, see 136p - 2E+5 8E-5 3E-7 - -
60 Neodymium-136> W, all compounds
except those given
forY 1E+4 6E+4 2E-5 8E-8 2E-4 2E-3
Y, oxides,
hydroxides, carbides,
and fluorides
- 5E+4 2E-5 8E-8 - -
60 Neodymium-138 W, see "°Nd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
Y, see 136N g - 5E+3 2E-6 7E-9 - -
60 Neodymium-139m  \, see "*Nd 5E+3 2E+4 7E-6 2E-8 7E-5 7E-4

Y, see 138Nd - 1E+4 6E-6 2E-8 - -
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60 Neodymium-1 392 W, see 136N g 9E+4 3E+5 1E-4 5E-7 1E-3 1E-2
Y, see "*°Nd - 3E+5 1E-4 4E-7 - .
60 Neodymium-141 W, see "*°Nd 2E+5 7E+5 3E-4 1E-6 2E-3 2E-2
Y, see "*°Nd - 6E+5 3E-4 9E-7 - -
60 Neodymium-147 W, see "¥Nd 1E+3 9E+2 4E-7 1E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see "**Nd - 8E+2 4E-7 1E-9 - -
60 Neodymium_1492 W, see 136N g 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
Y, see "**Nd - 2E+4 1E-5 3E-8 - -
60 Neodym|um_1512 W, see 136N g 7TE+4 2E+5 8E-5 3E-7 9E-4 9E-3
Y, see "*°Nd - 2E+5 8E-5 3E-7 - -
61 Promethium-141?> W, all compounds
except those given
forY 5E+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
Y, oxides,
hydroxides, carbides,
and fluorides
- 2E+5 7E-5 2E-7 - -
61 Promethium-143 W, see "'Pm 5E+3 6E+2 2E-7 8E-10 7E-5 7E-4
Y, see “1pm - TE+2 3E-7 1E-9 - -
61 Promethium-144 W, see "'Pm 1E+3 1E+2 5E-8 2E-10 2E-5 2E-4
Y, see “1pm - 1E+2 5E-8 2E-10 - -
61 Promethium-145 W, see "“'Pm 1E+4 2E+2 7E-8 - 1E-4 1E-3
Bone surf
- (2E+2) - 3E-10 - -
Y, see “1pm - 2E+2 8E-8 3E-10 - -
61 Promethium-146 W, see "'Pm 2E+3 5E+1 2E-8 7E-11 2E-5 2E-4
Y, see 141Pm - 4E+1 2E-8 6E-11 - -
61 Promethium-147 W, see "'Pm 4E+3 1E+2 5E-8 - - -
LLI wall Bone surf
(5E+3) (2E+2) - 3E-10 7E-5 7E-4
Y, see “1pm - 1E+2 6E-8 2E-10 - -
61 Promethium-148m \, see ™'Pm 7TE+2 3E+2 1E-7 4E-10 1E-5 1E-4
Y, see “1pm - 3E+2 1E-7 5E-10 - -
61 Promethium-148 W, see "'Pm 4E+2 5E+2 2E-7 8E-10 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
Y, see “1pm - 5E+2 2E-7 7E-10 - -
61 Promethium-149 W, see "'Pm 1E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see “1pm - 2E+3 8E-7 2E-9 - -




Table | Table I Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col.2 Col.3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
61 Promethium-150 W, see "'Pm 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
Y, see "'Pm - 2E+4 7E-6 2E-8 - -
61 Promethium-151 W, see "'Pm 2E+3 4E+3 1E-6 5E-9 2E-5 2E-4
Y, see “pm - 3E+3 1E-6 4E-9 - -
62 Samarium-141m? W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
62 Samarium-1412 W, all compounds 5E+4 2E+5 8E-5 2E-7 - -
St wall
(BE+4) - - - 8E-4 8E-3
62 Samarium-1422 W, all compounds 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
62 Samarium-145 W, all compounds 6E+3 S5E+2 2E-7 7E-10 8E-5 8E-4
62 Samarium-146 W, all compounds 1E+1 4E-2 1E-11 - - -
Bone surf Bone surf
(3E+1) (BE-2) - 9E-14 3E-7 3E-6
62 Samarium-147 W, all compounds 2E+1 4E-2 2E-11 - - -
Bone surf Bone surf
(3E+1) (7E-2) - 1E-13 4E-7 4E-6
62 Samarium-151 W, all compounds 1E+4 1E+2 4E-8 - - -
LLI wall Bone surf
(1E-4) (2E+2) - 2E-10 2E-4 2E-3
62 Samarium-153 W, all compounds 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
62 Samarium-1552 W, all compounds 6E+4 2E+5 9E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
62 Samarium-156 W, all compounds 5E+3 9E+3 4E-6 1E-8 7E-5 7E-4
63 Europium-145 W, all compounds 2E+3 2E+3 8E-7 3E-9 2E-5 2E-4
63 Europium-146 W, all compounds 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
63 Europium-147 W, all compounds 3E+3 2E+3 TE-7 2E-9 4E-5 4E-4
63 Europium-148 W, all compounds 1E+3 4E+2 1E-7 5E-10 1E-5 1E-4
63 Europium-149 W, all compounds 1E+4 3E+3 1E-6 4E-9 2E-4 2E-3
63 Europium-150 W, all compounds 3E+3 8E+3 4E-6 1E-8 4E-5 4E-4
(12.62 h)
63 Europium-150 W, all compounds 8E+2 2E+1 8E-9 3E-11 1E-5 1E-4
(34.2y)
63 Europium-152m W, all compounds 3E+3 6E+3 3E-6 9E-9 4E-5 4E-4
63 Europium-152 W, all compounds 8E+2 2E+1 1E-8 3E-11 1E-5 1E-4
63 Europium-154 W, all compounds 5E+2 2E+1 8E-9 3E-11 7TE-6 7E-5
63 Europium-155 W, all compounds 4E+3 9E+1 4E-8 - 5E-5 5E-4
Bone surf
- (1E+2) - 2E-10 - -
63 Europium-156 W, all compounds 6E+2 5E+2 2E-7 6E-10 8E-6 8E-5
63 Europium-157 W, all compounds 2E+3 5E+3 2E-6 7E-9 3E-5 3E-4
63 Europium-158? W, all compounds 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
64 Gadolinium-145> D, all compounds
except those given
for W 5E+4 2E+5 6E-5 2E-7 -
St wall
(5E+4) - - - 6E-4 6E-3
W, oxides,
hydroxides, and
fluorides - 2E+5 TE-5 2E-7 -
64 Gadolinium-146 D, see "Gd 1E+3 1E+2 5E-8 2E-10 2E-5 2E-4
W, see "Gd - 3E+2 1E-7 4E-10 -
64 Gadolinium-147 D, see "Gd 2E+3 4E+3 2E-6 6E-9 3E-5 3E-4
W, see "°Gd - 4E+3 1E-6 5E-9 -
64 Gadolinium-148 D, see "Gd 1E+1 8E+3 3E-12 - -
Bone surf Bone surf
(2E+1) (2E+2) - 2E-14 3E-7 3E-6
W’ see 145(-}(:] - 3E-2 1E-11 - -
Bone surf
- (6E-2) - 8E-14 -
64 Gadolinium-149 D, see "Gd 3E+3 2E+3 9E-7 3E-9 4E-5 4E-4
W, see "°Gd - 2E+3 1E-6 3E-9 -
64 Gadolinium-151 D, see "Gd 6E+3 4E+2 2E-7 - 9E-5 9E-4
Bone surf
- (6E+2) - 9E-10 -
W, see "Gd - 1E+3 5E-7 2E-9 -
64 Gadolinium-152 D, see "Gd 2E+1 1E-2 4E-12 - -
Bone surf Bone surf
(3E+1) (2E-2) - 3E-14 4E-7 4E-6
W, see 145(-}(:] - 4E-2 2E-11 - -
Bone surf
- (8E-2) - 1E-13 -
64 Gadolinium-153 D, see "5Gd 5E+3 1E+2 6E-8 - 6E-5 6E-4
Bone surf
- (2E+2) - 3E-10 -
W, see "Gd - 6E+2 2E-7 8E-10 -
64 Gadolinium-159 D, see "Gd 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, see "°Gd - 6E+3 2E-6 8E-9 -
65 Terbium-1472 W, all compounds 9E+3 3E+4 1E-5 5E-8 1E-4 1E-3
65 Terbium-149 W, all compounds 5E+3 TE+2 3E-7 1E-9 7E-5 7TE-4
65 Terbium-150 W, all compounds 5E+3 2E+4 9E-6 3E-8 7E-5 7E-4
65 Terbium-151 W, all compounds 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
65 Terbium-153 W, all compounds 5E+3 TE+3 3E-6 1E-8 7E-5 7E-4
65 Terbium-154 W, all compounds 2E+3 4E+3 2E-6 6E-9 2E-5 2E-4
65 Terbium-155 W, all compounds 6E+3 8E+3 3E-6 1E-8 8E-5 8E-4
65 Terbium-156m W, all compounds 2E+4 3E+4 1E-5 4E-8 2E-4 2E-3

(5.0 h)




Table | Table I Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col.2 Col.3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
65 Terbium-156m W, all compounds 7E+3 8E+3 3E-6 1E-8 1E-4 1E-3
(24.4 h)
65 Terbium-156 W, all compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
65 Terbium-157 W, all compounds S5E+4 3E+2 1E-7 - - -
LLI wall Bone surf
(5E+4) (6E+2) - 8E-10 TE-4 7E-3
65 Terbium-158 W, all compounds 1E+3 2E+1 8E-9 3E-11 2E-5 2E-4
65 Terbium-160 W, all compounds 8E+2 2E+2 9E-8 3E-10 1E-5 1E-4
65 Terbium-161 W, all compounds 2E+3 2E+3 TE-7 2E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
66 Dysprosium-155 W, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
66 Dysprosium-157 W, all compounds 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
66 Dysprosium-159 W, all compounds 1E+4 2E+3 1E-6 3E-9 2E-4 2E-3
66 Dysprosium-165 W, all compounds 1E+4 5E+4 2E-5 6E-8 2E-4 2E-3
66 Dysprosium-166 W, all compounds 6E+2 TE+2 3E-7 1E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
67 Holmium-1552 W, all compounds 4E+4 2E+5 6E-5 2E-7 6E-4 6E-3
67 Holmium-1572 W, all compounds 3E+5 1E+6 6E-4 2E-6 4E-3 4E-2
67 Holmium-1592 W, all compounds 2E+5 1E+6 4E-4 1E-6 3E-3 3E-2
67 Holmium-161 W, all compounds 1E+5 4E+5 2E-4 6E-7 1E-3 1E-2
67 Holmium-162m? W, all compounds 5E+4 3E+5 1E-4 4E-7 TE-4 7E-3
67 Holmium-1622 W, all compounds 5E+5 2E+6 1E-3 3E-6 - -
St wall
(8E+5) - - - 1E-2 1E-1
67 Holmium-164m? W, all compounds 1E+5 3E+5 1E-4 4E-7 1E-3 1E-2
67 Holmium-1642 W, all compounds 2E+5 6E+5 3E-4 9E-7 - -
St wall
(2E+5) - - - 3E-3 3E-2
67 Holmium-166m W, all compounds 6E+2 7E+0 3E-9 9E-12 9E-6 9E-5
67 Holmium-166 W, all compounds 9E+2 2E+3 TE-7 2E-9 - -
LLI wall
(9E+2) - - - 1E-5 1E-4
67 Holmium-167 W, all compounds 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
68 Erbium-161 W, all compounds 2E+4 6E+4 3E-5 9E-8 2E-4 2E-3
68 Erbium-165 W, all compounds 6E+4 2E+5 8E-5 3E-7 9E-4 9E-3
68 Erbium-169 W, all compounds 3E+3 3E+3 1E-6 4E-9 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
68 Erbium-171 W, all compounds 4E+3 1E+4 4E-6 1E-8 5E-5 5E-4
68 Erbium-172 W, all compounds 1E+3 1E+3 6E-7 2E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
69 Thulium-1622 W, all compounds TE+4 3E+5 1E-4 4E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
69 Thulium-166 W, all compounds  4E+3 1E+4 6E-6 2E-8 6E-5 6E-4
69 Thulium-167 W, all compounds 2E+3 2E+3 8E-7 3E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
69 Thulium-170 W, all compounds 8E+2 2E+2 9E-8 3E-10 - -
LLI wall
(1E+3) - - - 1E-5 1E-4
69 Thulium-171 W, all compounds 1E+4 3E+2 1E-7 - - -
LLI wall Bone surf
(1E+4) (6E+2) - 8E-10  2E-4 2E-3
69 Thulium-172 W, all compounds TE+2 1E+3 5E-7 2E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
69 Thulium-173 W, all compounds 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
69 Thulium-1752 W, all compounds TE+4 3E+5 1E-4 4E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
70 Ytterbium-1622 W, all compounds
except those given
for Y 7TE+4 3E+5 1E-4 4E-7 1E-3 1E-2
Y, oxides,
hydroxides, and
fluorides - 3E+5 1E-4 4E-7 - -
70 Ytterbium-166 W, see "®2vb 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
Y, see "2Yb - 2E+3 8E-7 3E-9 - -
70 Ytterbium-1672 W, see "®2vb 3E+5 8E+5 3E-4 1E-6 4E-3 4E-2
Y, see "2Yb - 7E+5 3E-4 1E-6 - -
70 Ytterbium-169 W, see "®2vb 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
Y, see "®2Yb - 7TE+2 3E-7 1E-9 - -
70 Ytterbium-175 W, see "®2vb 3E+3 4E+3 1E-6 5E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
Y, see "2Yb - 3E+3 1E-6 5E-9 - -
70 Ytterbium-1772 W, see "®2vb 2E+4 5E+4 2E-5 7E-8 2E-4 2E-3
Y, see "®2Yb - 5E+4 2E-5 6E-8 - -
70 Ytterbium-1782 W, see "®2vb 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
Y, see "2Yb - 4E+4 2E-5 5E-8 - -
71 Lutetium-169 W, all compounds
except those given
forY 3E+3 4E+3 2E-6 6E-9 3E-5 3E-4
Y, oxides,
hydroxides, and
fluorides - 4E+3 2E-6 6E-9 - -




Table | Table Il Table Il

Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col.2 Col.3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
71 Lutetium-170 W, see "Ly 1E+3 2E+3 9E-7 3E-9 2E-5 2E-4
Y, see 169|_u - 2E+3 8E-7 3E-9 - -
71 Lutetium-171 W, see "Ly 2E+3 2E+3 8E-7 3E-9 3E-5 3E-4
Y, see 169|_u - 2E+3 8E-7 3E-9 - -
71 Lutetium-172 W, see "Ly 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
Y, see 169|_u - 1E+3 5E-7 2E-9 - -
71 Lutetium-173 W, see "Ly 5E+3 3E+2 1E-7 - 7E-5 7E-4
Bone surf
- (5E+2) - 6E-10 - -
Y, see 169|_u - 3E+2 1E-7 4E-10 - -
71 Lutetium-174m W, see "®°Lu 2E+3 2E+2 1E-7 - - -
LLI wall Bone surf
(3E+3) (3E+2) - 5E-10 4E-5 4E-4
Y, see "Ly - 2E+2 9E-8 3E-10 - -
71 Lutetium-174 W, see "Ly 5E+3 1E+2 5E-8 - 7E-5 7E-4
Bone surf
- (2E+2) - 3E-10 - -
Y, see "*Lu - 2E+2  BE-8 2E-10 - -
71 Lutetium-176m W, see "Ly 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
Y, see "Ly - 2E+4 9E-6 3E-8 - -
71 Lutetium-176 W, see "Ly 7E+2 5E+0 2E-9 - 1E-5 1E-4
Bone surf
- (1E+1) - 2E-11 - -
Y, see "*Lu - BE+0  3E-9 1E-11 - -
71 Lutetium-177m W, see "Ly 7E+2 1E+2 5E-8 - 1E-5 1E-4
Bone surf
- (1E+2) - 2E-10 - -
Y, see "*Lu - BE+1  3E-8 1E-10 - -
71 Lutetium-177 W, see "Ly 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
Y, see "*°Lu - 2E+3  9E-7 3E-9 - -
71 Lutetium-178m? W, see "®°Lu 5E+4 2E+5 8E-5 3E-7 - -
St. wall
(6E+4) - - - 8E-4 8E-3
Y, see "Ly - 2E+5 7E-5 2E-7 - -
71 Lutetium-1782 W, see "Lu 4E+4 1E+5 5E-5 2E-7 - -
St. wall
(4E+4) - - - 6E-4 6E-3
Y, see "Ly - 1E+5 5E-5 2E-7 - -
71 Lutetium-179 W, see "Ly 6E+3 2E+4 8E-6 3E-8 9E-5 9E-4

Y, see "*°Lu - 2E+4 6E-6 3E-8 - -
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALl ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
72 Hafnium-170 D, all compounds
except those given
for W 3E+3 6E+3 2E-6 8E-9 4E-5 4E-4
W, oxides,
hydroxides, carbides,
and nitrates
- 5E+3 2E-6 6E-9 - -
72 Hafnium-172 D, see "OHf 1E+3 9E+0 4E-9 - 2E-5 2E-4
Bone surf
- (2E+1) - 3E-11 - -
W, see "OHf - 4E+1 2E-8 - - -
Bone surf
- (BE+1) - 8E-11 - -
72 Hafnium-173 D, see "OHf 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see 1704¢ - 1E+4 5E-6 2E-8 - -
72 Hafnium-175 D, see "OHf 3E+3 9E+2 4E-7 - 4E-5 4E-4
Bone surf
- (1 E+3) - 1E-9 - -
W, see 1704¢ - 1E+3 5E-7 2E-9 - -
72 Hafnium-177m? D, see "OHf 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
W, see 170Hf - 9E+4 4E-5 1E-7 - -
72 Hafnium-178m D, see "OHf 3E+2 1E+0 5E-10 - 3E-6 3E-5
Bone surf
- (2E+0) - 3E-12 - -
W, see "OHf - 5E+0 2E-9 - - -
Bone surf
- (9E+0) - 1E-11 - -
72 Hafnium-179m D, see "OHf 1E+3 3E+2 1E-7 - 1E-5 1E-4
Bone surf
- (6E+2) - 8E-10 - -
W, see 1704¢ - 6E+2 3E-7 8E-10 - -
72 Hafnium-180m D, see "OHf 7TE+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see 170Hf - 3E+4 1E-5 4E-8 - -
72 Hafnium-181 D, see "OHf 1E+3 2E+2 7E-8 - 2E-5 2E-4
Bone surf
- (4E+2) - 6E-10 - -
W, see 1704¢ - 4E+2 2E-7 6E-10 - -
72 Hafnium-182m? D, see "OHf 4E+4 9E+4 4E-5 1E-7 5E-4 5E-3
W, see 1704¢ - 1E+5 6E-5 2E-7 - -
72 Hafnium-182 D, see "OHf 2E+2 8E-1 3E-10 - - -
Bone surf Bone surf
(4E+2) (2E+0) - 2E-12 5E-6 5E-5
W, see "OHf - 3E+0 1E-9 - - -
Bone surf

(TE+0)

1E-11
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALl DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
72 Hafnium-1832 D, see 1704¢ 2E+4 5E+4 2E-5 6E-8 3E-4 3E-3
W, see ""°Hf - 6E+4 2E-5 8E-8 - -
72 Hafnium-184 D, see ""°Hf 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
W, see ""OHf - 6E+3 3E-6 9E-9 - -
73 Tantalum-1722 W, all compounds
except those given
forY 4E+4 1E+5 5E-5 2E-7 5E-4 5E-3
Y, elemental Ta,
oxides, hydroxides,
halides, carbides,
nitrates, and nitrides - 1E+5 4E-5 1E-7 - -
73 Tantalum-173 W, see "*Ta 7E+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y, see 172Ta - 2E+4 7E-6 2E-8 - -
73 Tantalum-1742 W, see 17274 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
Y, see 17214 - 9E+4 4E-5 1E-7 - -
73 Tantalum-175 W, see ""*Ta 6E+3 2E+4 7E-6 2E-8 8E-5 8E-4
Y, see 17214 - 1E+4 6E-6 2E-8 - -
73 Tantalum-176 W, see ""*Ta 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
Y, see 17214 - 1E+4 5E-6 2E-8 - -
73 Tantalum-177 W, see "*Ta 1E+4 2E+4 8E-6 3E-8 2E-4 2E-3
Y, see 17214 - 2E+4 7TE-6 2E-8 - -
73 Tantalum-178 W, see ""*Ta 2E+4 9E+4 4E-5 1E-7 2E-4 2E-3
Y, see 17214 - 7TE+4 3E-5 1E-7 - -
73 Tantalum-179 W, see ""*Ta 2E+4 5E+3 2E-6 8E-9 3E-4 3E-3
Y, see 7274 - 9E+2 4E-7 1E-9 - -
73 Tantalum-180m W, see ""*Ta 2E+4 7TE+4 3E-5 9E-8 3E-4 3E-3
Y, see 172Ta - 6E+4 2E-5 8E-8 - -
73 Tantalum-180 W, see ""*Ta 1E+3 4E+2 2E-7 6E-10 2E-5 2E-4
Y, see 7274 - 2E+1 1E-8 3E-11 - -
73 Tantalum-182m?> W, see '"*Ta 2E+5 SE+5 2E-4 8E-7 - -
St wall
(2E+5) - - - 3E-3 3E-2
Y, see 172Ta - 4E+5 2E-4 6E-7 - -
73 Tantalum-182 W, see ""*Ta 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
Y, see 17214 - 1E+2 6E-8 2E-10 - -
73 Tantalum-183 W, see ""*Ta 9E+2 1E+3 5E-7 2E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see 172Ta - 1E+3 4E-7 1E-9 - -
73 Tantalum-184 W, see ""*Ta 2E+3 5E+3 2E-6 8E-9 3E-5 3E-4
Y, see 7274 - 5E+3 2E-6 7E-9 - -
73 Tantalum-1852 W, see 17214 3E+4 TE+4 3E-5 1E-7 4E-4 4E-3
Y, see 172Ta - 6E+4 3E-5 9E-8 - -
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Ingestion Inhalation Average
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73 Tantalum-1862 W, see '"*Ta SE+4 2E+5 1E-4 3E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
Y, see 17274 - 2E+5 9E-5 3E-7 - -
74 Tungsten-176 D, all compounds 1E+4 5E+4 2E-5 7E-8 1E-4 1E-3
74 Tungsten-177 D, all compounds 2E+4 9E+4 4E-5 1E-7 3E-4 3E-3
74 Tungsten-178 D, all compounds 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
74 Tungsten-1792 D, all compounds 5E+5 2E+6 TE-4 2E-6 7E-3 7E-2
74 Tungsten-181 D, all compounds 2E+4 3E+4 1E-5 5E-8 2E-4 2E-3
74 Tungsten-185 D, all compounds 2E+3 7TE+3 3E-6 9E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
74 Tungsten-187 D, all compounds 2E+3 9E+3 4E-6 1E-8 3E-5 3E-4
74 Tungsten-188 D, all compounds 4E+2 1E+3 5E-7 2E-9 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
75 Rhenium-1772 D, all compounds
except those given
for W 9E+4 3E+5 1E-4 4E-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
W, oxides,
hydroxides, and
nitrates - 4E+5 1E-4 5E-7 - -
75 Rhenium-178° D, see ""Re TE+4 3E+5 1E-4 4E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
W, see 177Re - 3E+5 1E-4 4E-7 - -
75 Rhenium-181 D, see ""Re 5E+3 9E+3 4E-6 1E-8 7E-5 7E-4
W, see "'Re - 9E+3 4E-6 1E-8 - -
75 Rhenium-182 D, see ""Re 7E+3 1E+4 5E-6 2E-8 9E-5 9E-4
(12.7 h) W, see "'Re - 2E+4 6E-6 2E-8 - -
75 Rhenium-182 D, see ""'Re 1E+3 2E+3 1E-6 3E-9 2E-5 2E-4
(64.0 h) W, see "'Re - 2E+3 9E-7 3E-9 - -
75 Rhenium-184m D, see ""'Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, see ""Re - 4E+2 2E-7 6E-10 - -
75 Rhenium-184 D, see ""Re 2E+3 4E+3 1E-6 5E-9 3E-5 3E-4
W, see ""Re - 1E+3 6E-7 2E-9 - -
75 Rhenium-186m D, see ""Re 1E+3 2E+3 TE-7 - - -
St wall St wall
(2E+3) (2E+3) - 3E-9 2E-5 2E-4
W, see ""Re - 2E+2 6E-8 2E-10 - -
75 Rhenium-186 D, see ""'Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, see ""Re - 2E+3 TE-7 2E-9 - -
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
75 Rhenium-187 D, see "'Re 6E+5 8E+5 4E-4 - 8E-3 8E-2
St wall
- (9E+5) - 1E-6 - -
W, see 177Re - 1E+5 4E-5 1E-7 - -
75 Rhenium-1 88m2 D, see 177Re 8E+4 1E+5 6E-5 2E-7 1E-3 1E-2
W, see 177Re - 1E+5 6E-5 2E-7 - -
75 Rhenium-188 D, see "'Re 2E+3 3E+3 1E-6 4E-9 2E-5 2E-4
W, see 177Re - 3E+3 1E-6 4E-9 - -
75 Rhenium-189 D, see "'Re 3E+3 5E+3 2E-6 7E-9 4E-5 AE-4
W, see 177Re - 4E+3 2E-6 6E-9 - -
76 Osmium-1802 D, all compounds
except those given
for Wand Y 1E+5 4E+5 2E-4 5E-7 1E-3 1E-2
W, halides and
nitrates - 5E+5 2E-4 TE-7 - -
Y, oxides and
hydroxides - 5E+5 2E-4 6E-7 - -
76 Osm|um_1812 D, see 18003 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see '"®°0s - 5E+4 2E-5 6E-8 - -
Y, see 18003 - 4E+4 2E-5 6E-8 - -
76 Osmium-182 D, see "®0s 2E+3 6E+3 2E-6 8E-9 3E-5 3E-4
W, see 800s - 4E+3 2E-6 6E-9 - -
Y, see "®0s - 4E+3 2E-6 6E-9 - -
76 Osmium-185 D, see '®0s 2E+3 5E+2 2E-7 7E-10 3E-5 3E-4
W, see '®°0s - 8E+2 3E-7 1E-9 - -
Y, see 18003 - 8E+2 3E-7 1E-9 - -
76 Osmium-189m D, see "®0s 8E+4 2E+5 1E-4 3E-7 1E-3 1E-2
W, see '80s - 2E+5 9E-5 3E-7 - -
Y, see "®0s - 2E+5 7E-5 2E-7 - -
76 Osmium-191m D, see "®0s 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see '®°0s - 2E+4 8E-6 3E-8 - -
Y, see 18003 - 2E+4 7E-6 2E-8 - -
76 Osmium-191 D, see "®0s 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(3E+3) - - - 3E-5 3E-4
W, see 18003 - 2E+3 TE-7 2E-9 - -
Y, see "®0s - 1E+3 6E-7 2E-9 - -
76 Osmium-193 D, see "®0s 2E+3 5E+3 2E-6 6E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
W, see '®°0s - 3E+3 1E-6 4E-9 - -
Y, see "*0s - 3E+3 1E-6 4E-9 - -
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
76 Osmium-194 D, see "®°0s 4E+2 4E+1 2E-8 6E-11 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
W, see 1800g - 6E+1 2E-8 8E-11 - -
Y, see 1800yg - 8E+0 3E-9 1E-11 - -
77 Iridium-1822 D, all compounds
except those given
for Wand Y 4E+4 1E+5 6E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
W, halides, nitrates,
and metallic iridium - 2E+5 6E-5 2E-7 - -
Y, oxides and
hydroxides - 1E+5 5E-5 2E-7 - -
77 Iridium-184 D, see "®r 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see 182|r - 3E+4 1E-5 5E-8 - -
Y, see 182"_ - 3E+4 1E-5 4E-8 - -
77 Iridium-185 D, see "®Ir 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see 182|r - 1E+4 5E-6 2E-8 - -
Y, see 182|r - 1E+4 4E-6 1E-8 - -
77 Iridium-186 D, see "®r 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
W, see 182|r - 6E+3 3E-6 9E-9 - -
Y, see 182"_ - 6E+3 2E-6 8E-9 - -
77 Iridium-187 D, see "®Ir 1E+4 3E+4 1E-5 5E-8 1E-4 1E-3
W, see 182|r - 3E+4 1E-5 4E-8 - -
Y, see 182|r - 3E+4 1E-5 4E-8 - -
77 Iridium-188 D, see "®r 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
W, see 182|r - 4E+3 1E-6 5E-9 - -
Y, see 182"_ - 3E+3 1E-6 5E-9 - -
77 Iridium-189 D, see "®Ir 5E+3 5E+3 2E-6 7E-9 - -
LLI wall
(5E+3) - - - 7E-5 7E-4
W, see 182), - 4E+3 2E-6 5E-9 - -
Y, see 82, - 4E+3 1E-6 5E-9 - -
77 Iridium-190m? D, see "®r 2E+5 2E+5 8E-5 3E-7 2E-3 2E-2
W, see 182) . - 2E+5 9E-5 3E-7 - -
Y, see 182), - 2E+5 8E-5 3E-7 - -
77 Iridium-190 D, see r 1E+3 OE+2 4E-7 1E-9 1E-5 1E-4
W, see "I - 1E+3 4E-7 1E-9 - -
Y, see 182 - 9E+2 4E-7 1E-9 - -
77 Iridium-192m D, see "®r 3E+3 9E+1 4E-8 1E-10 4E-5 4E-4
W, see 182) . - 2E+2 9E-8 3E-10 - -
Y, see 182), - 2E+1 6E-9 2E-11 - -
77 Iridium-192 D, see 4r OE+2 3E+2 1E-7 4E-10 1E-5 1E-4
W, see 182), - 4E+2 2E-7 6E-10 - -

Y, see 82, - 2E+2 9E-8 3E-10 - -
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Occupational Values Effluent Release to
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Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
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77 Iridium-194m D, see "®Ir 6E+2 9E+1 4E-8 1E-10 9E-6 9E-5
W, see 182), - 2E+2 7E-8 2E-10 - -
Y, see 182 - 1E+2 4E-8 1E-10 - -
77 Iridium-194 D, see "®r 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4
W, see 182) . - 2E+3 9E-7 3E-9 - -
Y, see 182), - 2E+3 8E-7 3E-9 - -
77 Iridium-195m D, see "®Ir 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see "8y - 3E+4 1E-5 4E-8 - -
Y, see 82, - 2E+4 9E-6 3E-8 - -
77 Iridium-195 D, see "®r 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 82|, - 5E+4 2E-5 7E-8 - -
Y, see "2 - 4E+4 2E-5 6E-8 - -
78 Platinum-186 D, all compounds 1E+4 4E+4 2E-5 5E-8 2E-4 2E-3
78 Platinum-188 D, all compounds 2E+3 2E+3 TE-7 2E-9 2E-5 2E-4
78 Platinum-189 D, all compounds 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
78 Platinum-191 D, all compounds 4E+3 8E+3 4E-6 1E-8 5E-5 5E-4
78 Platinum-193m D, all compounds 3E+3 6E+3 3E-6 8E-9 - -
LLI wall
(3E+4) - - - 4E-5 4E-4
78 Platinum-193 D, all compounds 4E+4 2E+4 1E-5 3E-8 - -
LLI wall
(5E+4) - - - 6E-4 6E-3
78 Platinum-195m D, all compounds 2E+3 4E+3 2E-6 6E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
78 Platinum-197m?2 D, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
78 Platinum-197 D, all compounds 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
78 Platinum-1992 D, all compounds 5E+4 1E+5 6E-5 2E-7 TE-4 7E-3
78 Platinum-200 D, all compounds 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
79 Gold-193 D, all compounds
except those given
for Wand Y 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, halides and
nitrates - 2E+4 9E-6 3E-8 - -
Y, oxides and
hydroxides - 2E+4 8E-6 3E-8 - -
79 Gold-194 D, see "°Au 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, see 1988y - 5E+3 2E-6 8E-9 - -
Y, see 198Au - 5E+3 2E-6 7E-9 - -
79 Gold-195 D, see "Au 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see 198ay - 1E+3 6E-7 2E-9 - -
Y, see 1938 - 4E+2 2E-7 6E-10 - -
79 Gold-198m D, see "°Au 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4
W, see 19880 - 1E+3 5E-7 2E-9 - -
Y, see 198Au - 1E+3 5E-7 2E-9 - -
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
79 Gold-198 D, see "Au 1E+3 4E+3 2E-6 5E-9 2E-5 2E-4
W, see 198ay - 2E+3 8E-7 3E-9 - -
Y, see 1930 - 2E+3 7E-7 2E-9 - -
79 Gold-199 D, see "°Au 3E+3 9E+3 4E-6 1E-8 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
W, see %Ay - 4E+3 2E-6 6E-9 - -
Y, see '®Au - 4E+3 2E-6 5E-9 - -
79 Gold-200m D, see "*Au 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see 198ay - 3E+3 1E-6 4E-9 - -
Y, see ®Au - 2E+4 1E-6 3E-9 - -
79 Gold-200? D, see "°Au 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
W, see 1938y - 8E+4 3E-5 1E-7 - -
Y, see 198Au - TE+4 3E-5 1E-7 - -
79 Gold-2012 D, see 1938 7TE+4 2E+5 9E-5 3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see 198ay - 2E+5 1E-4 3E-7 - -
Y, see 1930 - 2E+5 9E-5 3E-7 - -
80 Mercury-193m Vapor - 8E+3 4E-6 1E-8 - -
Organic D 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
D, sulfates 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
W, oxides,
hydroxides, halides,
nitrates, and sulfides
- 8E+3 3E-6 1E-8 - -
80 Mercury-193 Vapor - 3E+4 1E-5 4E-8 - -
Organic D 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
D, see "*™Hg 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 193mHg - 4E+4 2E-5 6E-8 - -
80 Mercury-194 Vapor - 3E+1 1E-8 4E-11 - -
Organic D 2E+1 3E+1 1E-8 4E-11 2E-7 2E-6
D, see "*™Hg 8E+2 4E+1 2E-8 6E-11 1E-5 1E-4
W, see 193mHg - 1E+2 5E-8 2E-10 - -
80 Mercury-195m Vapor - 4E+3 2E-6 6E-9 - -
Organic D 3E+3 6E+3 3E-6 8E-9 4E-5 4E-4
D, see "®*™Hg 2E+3 5E+3 2E-6 7E-9 3E-5 3E-4
W, see 193mHg - 4E+3 2E-6 5E-9 - -
80 Mercury-195 Vapor - 3E+4 1E-5 4E-8 - -
Organic D 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
D, see "*™Hg 1E+4 4E+4 1E-5 5E-8 2E-4 2E-3
W, see '%*™Hg - 3E+4 1E-5 5E-8 - -
80 Mercury-197m Vapor - S5E+3 2E-6 7E-9 - -
Organic D 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
D, see "*™Hg 3E+3 7E+3 3E-6 1E-8 4E-5 4E-4
W, see 193mHg - 5E+3 2E-6 7E-9 - -
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80 Mercury-197 Vapor - 8E+3 4E-6 1E-8 - -
Organic D 7E+3 1E+4 6E-6 2E-8 9E-5 9E-4
D, see 193mHg 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, see "®*™Hg - 9E+3 4E-6 1E-8 - -
80 Mercury-199m? Vapor - 8E+4 3E-5 1E-7 - -
Organic D 6E+4 2E+5 7E-5 2E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
D, see "*Hg 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
W, see '®"Hg - 2E+5 7E-5 2E-7 - -
80 Mercury-203 Vapor - 8E+2 4E-7 1E-9 - -
Organic D 5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
D, see 193mHg 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
W, see '®"Hg - 1E+3 5E-7 2E-9 - -
81 Thallium-194m? D, all compounds 5E+4 2E+5 6E-5 2E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
81 Thallium-1942 D, all compounds 3E+5 6E+5 2E-4 8E-7 - -
St wall
(3E+5) - - - 4E-3 4E-2
81 Thallium-1952 D, all compounds 6E+4 1E+5 5E-5 2E-7 9E-4 9E-3
81 Thallium-197 D, all compounds 7TE+4 1E+5 5E-5 2E-7 1E-3 1E-2
81 Thallium-198m? D, all compounds 3E+4 5E+4 2E-5 8E-8 4E-4 4E-3
81 Thallium-198 D, all compounds 2E+4 3E+4 1E-5 5E-8 3E-4 3E-3
81 Thallium-199 D, all compounds 6E+4 8E+4 4E-5 1E-7 9E-4 9E-3
81 Thallium-200 D, all compounds 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
81 Thallium-201 D, all compounds 2E+4 2E+4 9E-6 3E-8 2E-4 2E-3
81 Thallium-202 D, all compounds 4E+3 5E+3 2E-6 7E-9 5E-5 5E-4
81 Thallium-204 D, all compounds 2E+3 2E+3 9E-7 3E-9 2E-5 2E-4
82 Lead-195m? D, all compounds 6E+4 2E+5 8E-5 3E-7 8E-4 8E-3
82 Lead-198 D, all compounds 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
82 Lead-199° D, all compounds 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
82 Lead-200 D, all compounds 3E+3 6E+3 3E-6 9E-9 4E-5 4E-4
82 Lead-201 D, all compounds 7E+3 2E+4 8E-6 3E-8 1E-4 1E-3
82 Lead-202m D, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
82 Lead-202 D, all compounds 1E+2 5E+1 2E-8 7TE-11 2E-6 2E-5
82 Lead-203 D, all compounds 5E+3 9E+3 4E-6 1E-8 7E-5 TE-4
82 Lead-205 D, all compounds 4E+3 1E+3 6E-7 2E-9 5E-5 5E-4
82 Lead-209 D, all compounds 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
82 Lead-210 D, all compounds 6E-1 2E-1 1E-10 - - -
Bone surf Bone surf
(1E+0) (4E-1) - 6E-13 1E-8 1E-7
82 Lead-2112 D, all compounds 1E+4 6E+2 3E-7 9E-10 2E-4 2E-3
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82 Lead-212 D, all compounds 8E+1 3E+1 1E-8 5E-11 - -
Bone surf
(1E+2) - - - 2E-6 2E-5
82 Lead-2142 D, all compounds 9E+3 8E+2 3E-7 1E-9 1E-4 1E-3
83 Bismuth-2002 D, nitrates 3E+4 8E+4 4E-5 1E-7 4E-4 4E-3
W, all other
compounds - 1E+5 4E-5 1E-7 - -
83 Bismuth-2012 D, see 2Bi 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see 2°Bi - 4E+4 2E-5 5E-8 - -
83 Bismuth-202° D, see 2°Bi 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 2°Bi - 8E+4 3E-5 1E-7 - -
83 Bismuth-203 D, see 2B 2E+3 7E+3 3E-6 9E-9 3E-5 3E-4
W, see 2°Bi - 6E+3 3E-6 9E-9 - -
83 Bismuth-205 D, see 2B 1E+3 3E+3 1E-6 3E-9 2E-5 2E-4
W, see 2°Bi - 1E+3 5E-7 2E-9 - -
83 Bismuth-206 D, see 2Bj 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, see 2°Bi - 9E+2 4E-7 1E-9 - -
83 Bismuth-207 D, see 2B 1E+3 2E+3 7E-7 2E-9 1E-5 1E-4
W, see 2°Bi - 4E+2 1E-7 5E-10 - -
83 Bismuth-210m D, see 2Bj 4E+1 5E+0 2E-9 - - -
Kidneys Kidneys
(6E+1) (6E+0) - 9E-12 8E-7 8E-6
W, see 2°Bi - 7E-1 3E-10 9E-13 - -
83 Bismuth-210 D, see 2B 8E+2 2E+2 1E-7 - 1E-5 1E-4
- Kidneys
- (4E+2) - 5E-10 - -
W, see 2°Bi - 3E+1 1E-8 4E-11 - -
83 Bismuth-2122 D, see 2°Bi 5E+3 2E+2 1E-7 3E-10 7E-5 7E-4
W, see 2°Bi - 3E+2 1E-7 4E-10 - -
83 Bismuth-2132 D, see 2Bi 7E+3 3E+2 1E-7 4E-10 1E-4 1E-3
W, see 2°Bi - 4E+2 1E-7 5E-10 - -
83 Bismuth-2142 D, see 2°°Bi 2E+4 8E+2 3E-7 1E-9 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, see 29°Bi - 9E-2 4E-7 1E-9 - -
84 Polonium-2032 D, all compounds
except those given
for W 3E+4 6E+4 3E-5 9E-8 3E-4 3E-3
W, oxides,
hydroxides, and
nitrates - 9E+4 4E-5 1E-7 - -
84 Polonium-2052 D, see 2®Po 2E+4 4E+4 2E-5 5E-8 3E-4 3E-3
W, see 2®Po - 7TE+4 3E-5 1E-7 - -
84 Polonium-207 D, see 2°Po 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see **Po - 3E+4 1E-5 4E-8 - -
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84 Polonium-210 D, see 2®po 3E+0 6E-1 3E-10 9E-13 4E-8 4E-7
W, see 2®Po - 6E-1 3E-10 9E-13 - -
85 Astatine-2072 D, halides 6E+3 3E+3 1E-6 4E-9 8E-5 8E-4
W - 2E+3 9E-7 3E-9 - -
85 Astatine-211 D, halides 1E+2 8E+1 3E-8 1E-10 2E-6 2E-5
W - 5E+1 2E-8 8E-11 - -
86 Radon-220 With daughters
removed - 2E+4 TE-6 2E-8 - -
With daughters
present - 2E+1 9E-9 3E-11 - -
(or12 (or1.0
working  working
level level)
months)
86 Radon-222 With daughters
removed - 1E+4 4E-6 1E-8 - -
With daughters
present - 1E+2 3E-8 1E-10 - -
(or4 (or0.33
working  working
level level)
months)
87 Francium-2222 D, all compounds 2E+3 5E+2 2E-7 6E-10 3E-5 3E-4
87 Francium-2232 D, all compounds 6E+2 8E+2 3E-7 1E-9 8E-6 8E-5
88 Radium-223 W, all compounds 5E+0 7E-1 3E-10 9E-13 - -
Bone surf
(9E+0) - - - 1E-7 1E-6
88 Radium-224 W, all compounds 8E+0 2E+0 7E-10 2E-12 - -
Bone surf
(2E+1) - - - 2E-7 2E-6
88 Radium-225 W, all compounds 8E+0 7E-1 3E-10 9E-13 - -
Bone surf
(2E+1) - - - 2E-7 2E-6
88 Radium-226 W, all compounds 2E+0 6E-1 3E-10 9E-13 - -
Bone surf
(5E+0) - - - 6E-8 6E-7
88 Radium-2272 W, all compounds 2E+4 1E+4 6E-6 - - -
Bone surf Bone surf
(2E+4) (2E+4) - 3E-8 3E-4 3E-3
88 Radium-228 W, all compounds 2E+0 1E+0 5E-10 2E-12 - -
Bone surf
(4E+0) - - - 6E-8 6E-7




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
89 Actinium-224 D, all compounds
except those given
for Wand Y 2E+3 3E+1 1E-8 - - -
LLI wall Bone surf
(2E+3) (4E+1) - 5E-11 3E-5 3E-4
W, halides and
nitrates - 5E+1 2E-8 7TE-11 - -
Y, oxides and
hydroxides - 5E+1 2E-8 6E-11 - -
89 Actinium-225 D, see 224p 5E+1 3E-1 1E-10 - - -
LLI wall Bone surf
(5E+1) (5E-1) - 7E-13 TE-7 7E-6
W, see 2*Ac - 6E-1 3E-10 9E-13 - -
Y, see **Ac - 6E-1 3E-10 9E-13 - -
89 Actinium-226 D, see **Ac 1E+2 3E+0 1E-9 - - -
LLI wall Bone surf
(1E+2) (4E+0) - 5E-12 2E-6 2E-5
W, see 224Ac - 5E+0 2E-9 7E-12 - -
Y, see 2*Ac - 5E+0 2E-9 6E-12 - -
89 Actinium-227 D, see 224AC 2E-1 4E-4 2E-13 - - -
Bone surf Bone surf
(4E-1) (8E-4) - 1E-15 5E-9 5E-8
W, see 224Ac - 2E-3 7E-13 - - -
Bone surf
- (3E-3) - 4E-15 - -
Y, see **Ac - 4E-3 2E-12 6E-15 - -
89 Actinium-228 D, see **Ac 2E+3 9E+0 4E-9 - 3E-5 3E-4
Bone surf
- (2E+1) - 2E-11 - -
W, see #*Ac - 4E+1 2E-8 - - -
Bone surf
- (6E+1) - 8E-11 - -
Y, see 2*Ac - 4E+1 2E-8 6E-11 - -
90 Thorium-2262 W, all compounds
except those given
forY 5E+3 2E+2 6E-8 2E-10 - -
St wall
(5E+3) - - - 7TE-5 7E-4
Y, oxides and
hydroxides - 1E+2 6E-8 2E-10 - -
90 Thorium-227 W, see 2°Th 1E+2 3E-1 1E-10 5E-13 2E-6 2E-5
Y, see 2261 - 3E-1 1E-10 5E-13 - -
90 Thorium-228 W, see ?°Th 6E+0 1E-2 4E-12 - - -
Bone surf Bone surf
(1E+1) (2E-2) - 3E-14 2E-7 2E-6
Y, see 2261 - 2E-2 7E-12 2E-14 - -




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALl ALl DAC Air Water Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
90 Thorium-229 W, see *°Th 6E-1 9E-4 4E-13 - - -
Bone surf Bone surf
(1E+0) (2E-3) - 3E-15 2E-8 2E-7
Y, see 226Th - 2E-3 1E-12 - - -
Bone surf
- (3E-3) - 4E-15 - -
90 Thorium-230 W, see 2%Th 4E+0 6E-3 3E-12 - - -
Bone surf Bone surf
(9E+0) (2E-2) - 2E-14 1E-7 1E-6
Y, see 226Th - 2E-2 6E-12 - - -
Bone surf
- (2E-2) - 3E-14 - -
90 Thorium-231 W, see 22°Th 4E+3 6E+3 3E-6 9E-9 5E-5 5E-4
Y, see ?5Th - 6E+3 3E-6 9E-9 - -
90 Thorium-232 W, see *Th 7E-1 1E-3 5E-13 - - -
Bone surf Bone surf
(2E+0) (3E-3) - 4E-15 3E-8 3E-7
Y, see 226Th - 3E-3 1E-12 - - -
Bone surf
- (4E-3) - 6E-15 - -
90 Thorium-234 W, see 2%Th 3E+2 2E+2 8E-8 3E-10 - -
LLI wall
(4E+2) - - - 5E-6 5E-5
Y, see ?5Th - 2E+2 6E-8 2E-10 - -
91 Protactinium-2272 W, all compounds
except those given
forY 4E+3 1E+2 5E-8 2E-10 5E-5 5E-4
Y, oxides and
hydroxides - 1E+2 4E-8 1E-10 - -
91 Protactinium-228 v, see 2*’Pa 1E+3 1E+1 5E-9 - 2E-5 2E-4
Bone surf
- (2E+1) - 3E-11 - -
Y, see 227Pa - 1E+1 5E-9 2E-11 - -
91 Protactinium-230  w, see 2*’Pa 6E+2 5E+0 2E-9 7E-12 - -
Bone surf
(9E+2) - - - 1E-5 1E-4
Y, see 27pgy - 4E+0 1E-9 5E-12 - -
91 Protactinium-231 W, see ?'Pa 2E-1 2E-3 6E-13 - - -
Bone surf Bone surf
(5E-1) (4E-3) - 6E-15 6E-9 6E-8
Y, see #?'Pa - 4E-3 2E-12 - - ;
Bone surf
- (6E-3) - 8E-15 - -
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water Concentrations
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91 Protactinium-232 v, see 2*’Pa 1E+3 2E+1 9E-9 - 2E-5 2E-4
Bone surf
- (BE+1) - 8E-11 - -
Y, see 227Pa - 6E+1 2E-8 - - -
Bone surf
- (TE+1) - 1E-10 - -
91 Protactinium-233  w, see %*’Pa 1E+3 TE+2 3E-7 1E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
Y, see 227Pa - 6E+2 2E-7 8E-10 - -
91 Protactinium-234 v, see ?*’Pa 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
Y, see 227Pa - 7E+3 3E-6 9E-9 - -
92 Uranium-230 D, UF, UOF, UO(NO) 4E+0 4E-1 2E-10 - - -
Bone surf Bone surf
(6E+0) (6E-1) - 8E-13 8E-8 8E-7
W, UO, UF, UCI - 4E-1 1E-10 5E-13 - -
Y, UO, UO - 3E-1 1E-10 4E-13 - -
92 Uranium-231 D, see 2U 5E+3 8E+3 3E-6 1E-8 - -
LLI wall
(4E+3) - - - 6E-5 6E-4
W, see 230U - 6E+3 2E-6 8E-9 - -
Y, see 22U - 5E+3 2E-6 6E-9 - -
92 Uranium-232 D, see 2°U 2E+0 2E-1 9E-11 - - -
Bone surf Bone surf
(4E+0) (4E-1) - 6E-13 6E-8 6E-7
W, see 2°U - 4E-1 2E-10 5E-13 - -
Y, see 2:‘}OU - 8E-3 3E-12 1E-14 - -
92 Uranium-233 D, see 2°U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 230U - 7E-1 3E-10 1E-12 - -
Y, see 22U - 4E-2 2E-11 5E-14 - -
92 Uranium-234° D, see U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - 7E-1 3E-10 1E-12 - -
Y, see 230 - 4E-2 2E-11 5E-14 - -
92 Uranium-235° D, see 2% 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 22U - 8E-1 3E-10 1E-12 - -
Y, see 22U - 4E-2 2E-11 6E-14 - -
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Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALI DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
92 Uranium-236 D, see 2°U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - 8E-1 3E-10 1E-12 - -
Y, see 230 - 4E-2 2E-11 6E-14 - -
92 Uranium-237 D, see 2°U 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
W, see 230 - 2E+3 TE-7 2E-9 - -
Y, see 22U - 2E+3 6E-7 2E-9 - -
92 Uranium-238° D, see Z% 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - - 3E-10 1E-12 - -
Y, see 230U - 4E-2 2E-11 6E-14 - -
92 Uranium-2392 D, see 230 TE+4 2E+5 8E-5 3E-7 9E-4 9E-3
W, see 2301 - 2E+5 7E-5 2E-7 - -
Y, see 22U - 2E+5 6E-5 2E-7 - -
92 Uranium-240 D, see 2U 1E+3 4E+3 2E-6 5E-9 2E-5 2E-4
W, see 2°U - 3E+3 1E-6 4E-9 - -
Y, see 230 - 2E+3 1E-6 3E-9 - -
92 Uranium-natural® D, see 2°U 1E+1 1E+0 SE-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 22U - 8E-1 3E-10 9E-13 - -
Y, see 22U - 5E-2 2E-11 9E-14 - -
93 Neptunium-232? W, all compounds 1E+5 2E+3 TE-7 - 2E-3 2E-2
Bone surf
- (5E+2) - 6E-9 - -
93 Neptunium-2332 W, all compounds 8E+5 3E+6 1E-3 4E-6 1E-2 1E-1
93 Neptunium-234 W, all compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
93 Neptunium-235 W, all compounds 2E+4 8E+2 3E-7 - - -
LLI wall Bone surf
(2E+4) (1E+3) - 2E-9 3E-4 3E-3
93 Neptunium-236 W, all compounds 3E+0 2E-2 9E-12 - - -
(1.15E+5y) Bone surf  Bone surf
(6E+0) (5E-2) - 8E-14 9E-8 9E-7
93 Neptunium-236 W, all compounds 3E+3 3E+1 1E-8 - - -
(22.5h) Bone surf  Bone surf
(4E+3) (TE+1) - 1E-10 5E-5 5E-4
93 Neptunium-237 W, all compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 1E-14 2E-8 2E-7
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Ingestion Inhalation Average
ALl ALI DAC Air Water Concentrations
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93 Neptunium-238 W, all compounds 1E+3 6E+1 3E-8 - 2E-5 2E-4
Bone surf
- (2E+2) - 2E-10 - -
93 Neptunium-239 W, all compounds 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
93 Neptunium-240° W, all compounds 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
94 Plutonium-234 W, all compounds 8E+3 2E+2 9E-8 3E-10 1E-4 1E-3
except PuO
Y, PuO - 2E+2 8E-8 3E-10 - -
94 P|utonium_2352 W, see 234Pu 9E+5 3E+6 1E-3 4E-6 1E-2 1E-1
Y, see 234Pu - 3E+6 1E-3 3E-6 - -
94 Plutonium-236 W, see 2*Pu 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf
(4E+0) (4E-2) - 5E-14 6E-8 6E-7
Y’ see 234Pu - 4E-2 2E-11 6E-14 - -
94 Plutonium-237 W, see 2*Pu 1E+4 3E+3 1E-6 5E-9 2E-4 2E-3
Y, see 234Pu - 3E+3 1E-6 4E-9 - -
94 Plutonium-238 W, see 2*Pu 9E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(2E+0) (1E-2) - 2E-14 2E-8 2E-7
Y’ see 234Pu - 2E-2 8E-12 2E-14 - -
94 Plutonium-239 W, see 2*Pu 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 24py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-240 W, see 2*Pu 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 24py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-241 W, see 2*Pu 4E+1 3E-1 1E-10 - - -
Bone surf Bone surf
(7TE+1) (6E-1) - 8E-13 1E-6 1E-5
Y, see 24py - 8E-1 3E-10 - - -
Bone surf
- (1E+0) - 1E-12 - -
94 Plutonium-242 W, see 2*Pu 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 24py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
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94 Plutonium-243 W, see 2*Pu 2E+4 4E+4 2E-5 5E-8 2E-4 2E-3
Y, see 2*Pu - 4E+4 2E-5 5E-8 - -
94 Plutonium-244 W, see 2*Pu 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(2E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 234Pu - 2E-2 7TE-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-245 W, see 2*Pu 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
Y, see 2*Pu - 4E+3 2E-6 6E-9 - -
94 Plutonium-246 W, see 2*Pu 4E+2 3E+2 1E-7 4E-10 - -
LLI wall
(4E+2) - - - 6E-6 6E-5
Y, see 2*Pu - 3E+2 1E-7 4E-10 - -
95 Americium-2372 W, all compounds 8E+4 3E+5 1E-4 4E-7 1E-3 1E-2
95 Americium-2382 W, all compounds 4E+4 3E+3 1E-6 - 5E-4 5E-3
Bone surf
- (BE+3) - 9E-9 - -
95 Americium-239 W, all compounds 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
95 Americium-240 W, all compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
95 Americium-241 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium-242m W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium-242 W, all compounds 4E+3 8E+1 4E-8 - 5E-5 5E-4
Bone surf
- (9E+1) - 1E-10 - -
95 Americium-243 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium-244m? W, all compounds 6E+4 4E+3 2E-6 - - -
St wall Bone surf
(8E+4) (TE+3) - 1E-8 1E-3 1E-2
95 Americium-244 W, all compounds 3E+3 2E+2 8E-8 - 4E-5 4E-4
Bone surf
- (3E+2) - 4E-10 - -
95 Americium-245 W, all compounds 3E+4 8E+4 3E-5 1E-7 4E-4 4E-3
95 Americium-246m2 W, all compounds 5E+4 2E+5 8E-5 3E-7 - -
St wall
(BE+4) - - - 8E-4 8E-3
95 Americium-2462 W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
96 Curium-238 W, all compounds 2E+4 1E+3 5E-7 2E-9 2E-4 2E-3
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96 Curium-240 W, all compounds 6E+1 6E-1 2E-10 - - -
Bone surf Bone surf
(8E+1) (6E-1) - 9E-13 1E-6 1E-5
96 Curium-241 W, all compounds 1E+3 3E+1 1E-8 - 2E-5 2E-4
Bone surf
- (4E+1) - 5E-11 - -
96 Curium-242 W, all compounds 3E+1 3E-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3E-1) - 4E-13 TE-7 7E-6
96 Curium-243 W, all compounds 1E+0 9E-3 4E-12 - - -
Bone surf Bone surf
(2E+0) (2E-2) - 2E-14 3E-8 3E-7
96 Curium-244 W, all compounds 1E+0 1E-2 5E-12 - - -
Bone surf Bone surf
(3E+0) (2E-2) - 3E-14 3E-8 3E-7
96 Curium-245 W, all compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96 Curium-246 W, all compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96 Curium-247 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96 Curium-248 W, all compounds 2E-1 2E-3 7E-13 - - -
Bone surf Bone surf
(4E-1) (3E-3) - 4E-15 5E-9 5E-8
96 Curium-2492 W, all compounds 5E+4 2E+4 7TE-6 - TE-4 7E-3
Bone surf
- (3E+4) - 4E-8 - -
96 Curium-250 W, all compounds 4E-2 3E-4 1E-13 - - -
Bone surf Bone surf
(6E-2) (5E-4) - 8E-16 9E-10 9E-9
97 Berkelium-245 W, all compounds 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
97 Berkelium-246 W, all compounds 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
97 Berkelium-247 W, all compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
97 Berkelium-249 W, all compounds 2E+2 2E+0 7E-10 - - -
Bone surf Bone surf
(5E+2) (4E+0) - 5E-12 6E-6 6E-5
97 Berkelium-250 W, all compounds 9E+3 3E+2 1E-7 - 1E-4 1E-3
Bone surf
- (TE+2) - 1E-9 - -




Table | Table Il Table Il
Occupational Values Effluent Release to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI ALl DAC Air Water  Concentrations
Atomic Radionuclide Class (MCi) (MCi) (MCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
No.
98 Californium-244%2 W, all compounds
except those given
forY 3E+4 6E+2 2E-7 8E-10 - -
St wall
(3E+4) - - - 4E-4 4E-3
Y, oxides and
hydroxides - 6E+2 2E-7 8E-10 - -
98 Californium-246 W, see 2*Cf 4E+2 9E+0 4E-9 1E-11 5E-6 5E-5
Y, see 244Cf - 9E+0 4E-9 1E-11 - -
98 Californium-248 W, see 2*Cf 8E+0 6E-2 3E-11 - - -
Bone surf Bone surf
(2E+1) (1E-1) - 2E-13 2E-7 2E-6
Y, see 244Cf - 1E-1 4E-11 1E-13 - -
98 Californium-249 W, see 2*Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
Y’ see 244Cf - 1E-2 4E-12 - - -
Bone surf
- (1E-2) - 2E-14 - -
98 Californium-250 W, see 2*Cf 1E+0 9E-3 4E-12 - -
Bone surf Bone surf
(2E+0) (2E-2) - 3E-14 3E-8 3E-7
Y, see 244Cf - 3E-2 1E-11 4E-14 - -
98 Californium-251 W, see 2*Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
Y’ see 244Cf - 1E-2 4E-12 - - -
Bone surf
- (1E-2) - 2E-14 - -
98 Californium-252 W, see 2*Cf 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf
(5E+0) (4E-2) - 5E-14 7E-8 7E-7
Y, see 244Cf - 3E-2 1E-11 5E-14 - -
98 Californium-253 W, see 2*Cf 2E+2 2E+0 8E-10 3E-12 - -
Bone surf
(4E+2) - - - 5E-6 5E-5
Y, see 24404 - 2E+0 7E-10 2E-12 - -
98 Californium-254 W, see 2*Cf 2E+0 2E-2 9E-12 3E-14 3E-8 3E-7
Y, see 244Cf - 2E-2 7TE-12 2E-14 - -
99 Einsteinium-250 W, all compounds 4E+4 S5E+2 2E-7 - 6E-4 6E-3
Bone surf
- (1E+3) - 2E-9 - -
99 Einsteinium-251 W, all compounds 7E+3 9E+2 4E-7 - 1E-4 1E-3
Bone surf
- (1E+3) - 2E-9 - -
99 Einsteinium-253 W, all compounds 2E+2 1E+0 6E-10 2E-12 2E-6 2E-5
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No.
99 Einsteinium-254m W, all compounds 3E+2 1E+1 4E-9 1E-11 - -
Bone surf
(3E+2) - - - 4E-6 4E-5
99 Einsteinium-254 W, all compounds 8E+0 TE-2 3E-11 - - -
Bone surf Bone surf
(2E+1) (1E-1) - 2E-13 2E-7 2E-6
100 Fermium-252 W, all compounds 5E+2 1E+1 5E-9 2E-11 6E-6 6E-5
100 Fermium-253 W, all compounds 1E+3 1E+1 4E-9 1E-11 1E-5 1E-4
100 Fermium-254 W, all compounds 3E+3 9E+1 4E-8 1E-10 4E-5 4E-4
100 Fermium-255 W, all compounds S5E+2 2E+1 9E-9 3E-11 7TE-6 7E-5
100 Fermium-257 W, all compounds 2E+1 2E-1 7E-11 - - -
Bone surf Bone surf
(4E+1) (2E-1) - 3E-13 5E-7 5E-6
101 Mendelevium-257 W, all compounds 7E+3 8E+1 4E-8 - 1E-4 1E-3
Bone surf
- (9E+1) - 1E-10 - -
101 Mendelevium-258 W, all compounds 3E+1 2E-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3E-1) - 5E-13 6E-7 6E-6
- Any single Submersion’
radionuclide not
listed above with
decay mode other
than alpha emission
or spontaneous
fission and with
radioactive half-life
less than 2 hours - 2E+2 1E-7 1E-9 - -
- Any single
radionuclide not
listed above with
decay mode other
than alpha emission
or spontaneous
fission and with
radioactive half-life
greater than 2 hours - 2E-1 1E-10 1E-12 1E-8 1E-7
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- Any single
radionuclide not
listed above that
decays by alpha
emission or
spontaneous
fission, or any
mixture for which
either the identity or
the concentration of
any radionuclide in
the mixture is not

known - 4E-4 2E-13 1E-15 2E-9 2E-8
FOOTNOTES:

""Submersion" means that values given are for submersion in a hemispherical semi-infinite cloud of airborne

2These radionuclides have radiological half-lives of less than 2 hours. The total effective dose equivalent received during
operations with these radionuclides might include a significant contribution from external exposure. The DAC values for all
radionuclides, other than those designated Class "Submersion," are based upon the committed effective dose equivalent due to
the intake of the radionuclide into the body and do NOT include potentially significant contributions to dose equivalent from external
exposures. The licensee may substitute 1E-7 uCi/ml for the listed DAC to account for the submersion dose prospectively, but
should use individual monitoring devices or other radiation measuring instruments that measure external exposure to demonstrate
compliance with the limits.

% For soluble mixtures of U-238, U-234, and U-235 in air, chemical toxicity may be the limiting factor. If the percent by weight
(enrichment) of U-235 is not greater than 5, the concentration value for a 40-hour workweek is 0.2 milligrams uranium per cubic
meter of air average. For any enrichment, the product of the average concentration and time of exposure during a 40-hour
workweek shall not exceed 8E-3 (SA) uCi-hr/ml, where SA is the specific activity of the uranium inhaled. The specific activity for
natural uranium is 6.77E-7 curies per gram U. The specific activity for other mixtures of U-238, U-235, and U-234, if not known,
shall be:

SA = 3.6E-7 curies/gram U U-depleted

SA = [0.4 + 0.38 (enrichment) + 0.0034 (enrichment)’] E-6 , enrichment > 0.72

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

NOTE:

1 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 not known, the DAC for the mixture shall be the most restrictive DAC of any radionuclide in the mixture.

2 If the identity of each radionuclide in the mixture is not known, but it is known that certain radionuclides specified in this

appendix are not present in the mixture, the inhalation ALI, DAC, and effluent and sewage concentrations for the mixture
are the lowest values specified in this appendix for any radionuclide that is not known to be absent from the mixture; or
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If it is known that Ac-227-D and Cm-250-W are not - 7E-4 3E-13 - - -
present

If, in addition, it is known that Ac-227-W,Y, Th-229-

W,Y, Th-230-W, Th-232-W,Y, Pa-231-W,Y, Np-237-

W, Pu-239-W, Pu-240-W, Pu-242-W, Am-241-W,

Am-242m-W, Am-243-W, Cm-245-W, Cm-246-W,

Cm-247-W, Cm-248-W, Bk-247-W, Cf-249-W, and

Cf-251-W are not present - 7E-3 3E-12 - - -

If, in addition, it is known that Sm-146-W, Sm-147-
W, Gd-148-D,W, Gd-152-D,W, Th-228-W,Y, Th-230-
Y, U-232-Y, U-233-Y, U-234-Y, U-235-Y, U-236-Y, U-
238-Y, Np-236-W, Pu-236-W,Y, Pu-238-W,Y, Pu-
239-Y, Pu-240-Y, Pu-242-Y, Pu-244-W,Y, Cm-243-
W, Cm-244-W, Cf-248-W, Cf-249-Y, Cf-250-W,Y, Cf-
251-Y, Cf-252-W,Y, and Cf-254-W,Y are not present
- 7E-2 3E-11 - - -

If, in addition, it is known that Pb-210-D, Bi-210m-W,

Po-210-D,W, Ra-223-W, Ra-225-W, Ra-226-W, Ac-

225-D,W,Y, Th-227-W,Y, U-230-D,W,Y, U-232-D,W,

Pu-241-W, Cm-240-W, Cm-242-W, Cf-248-Y, Es-

254-W, Fm-257-W, and Md-258-W are not present - 7E-1 3E-10

If, in addition, it is known that Si-32-Y, Ti-44-Y, Fe-60-

D, Sr-90-Y, Zr-93-D, Cd-113m-D, Cd-113-D, In-115-

D,W, La-138-D, Lu-176-W, Hf-178m-D,W, Hf-182-

D,W, Bi-210m-D, Ra-224-W, Ra-228-W, Ac-226-

D,W,Y, Pa-230-W,Y, U-233-D,W, U-234-D,W, U-235-

D,w, U-236-D,W, U-238-D,W, Pu-241-Y, Bk-249-W,

Cf-253-W,Y, and Es-253-W are not present - 7TE+0 3E-9 - - -

If it is known that Ac-227-D,W,Y, Th-229-W,Y, Th-
232-W,Y, Pa-231-W,Y, Cm-248-W, and Cm-250-W
are not present - - - 1E-14 - -

If, in addition, it is known that Sm-146-W, Gd-148-

D,W, Gd-152-D, Th-228-W,Y, Th-230-W,Y, U-232-Y,

U-233-Y, U-234-Y, U-235-Y, U-236-Y, U-238-Y, U-

Nat-Y, Np-236-W, Np-237-W, Pu-236-W,Y, Pu-238-

W.Y, Pu-239-W.,Y, Pu-240-W,Y, Pu-242-W,Y, Pu-

244-W,Y, Am-241-W, Am-242m-W, Am-243-W, Cm-

243-W, Cm-244-W, Cm-245-W, Cm-246-W, Cm-247-

W, Bk-247-W, Cf-249-W,Y, Cf-250-W,Y, Cf-251-

W)Y, Cf-252-W,Y, and Cf-254-W,Y are not present - - - 1E-13 - _
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If, in addition, it is known that Sm-147-W, Gd-152-W,

Pb-210-D, Bi-210m-W, Po-210-D,W, Ra-223-W, Ra-

225-W, Ra-226-W, Ac-225-D,W.,Y, Th-227-W,Y, U-

230-D,W,Y, U-232-D,W, U-Nat-W, Pu-241-W, Cm-

240-W, Cm-242-W, Cf-248-W,Y, Es-254-W, Fm-257-

W, and Md-258-W are not present - - - 1E-12 - -

If, in addition it is known that Fe-60, Sr-90, Cd-113m,

Cd-113, In-115, I-129, Cs-134, Sm-145, Sm-147, Gd-

148, Gd-152, Hg-194 (organic), Bi-210m, Ra-223, Ra

224, Ra-225, Ac-225, Th-228, Th-230, U-233, U-234,

U-235, U-236, U-238, U-Nat, Cm-242, Cf-248, Es-

254, Fm-257, and Md-258 are not present - - - - 1E-6 1E-5

3 If a mixture of radionuclides consists of uranium and its daughters in ore dust (10 um AMAD particle distribution

assumed) prior to chemical separation of the uranium from the ore, the following values may be used for the DAC of the
mixture: 6E-11 uCi of gross alpha activity from uranium-238, uranium-234, thorium-230, and radium-226 per milliliter of
air; 3E-11 uCi of natural uranium per milliliter of air; or 45 micrograms of natural uranium per cubic meter of air.

4 If the identity and concentration of each radionuclide in a mixture are known, the limiting values should be derived as
follows: determine, for each radionuclide in the mixture, the ratio between the concentration present in the mixture and
the concentration otherwise established in this subsection for the specific radionuclide when not in a mixture. The sum
of such ratios for all of the radionuclides in the mixture may not exceed "1" (i.e., "unity").

Example: If radionuclides "A," "B," and "C" are present in concentrations C,, Cg, and C¢, and if the applicable DACs are
DAC,, DACg, and DAC¢, respectively, then the concentrations shall be limited so that the following relationship exists:

Ci . G . _Cc
DAC, DAC, DAC,
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