Appendix A

[Appendix A]

Appendix A: Colorado Radiation Control Act, Uranium
Recovery Requirements
(b) (I) No facility shall dispose of or receive for storage incident to
disposal or processing at the facility classified material unless such
facility has received a license, a five-year license renewal, or license
amendment pertaining to the facility's receipt of classified material, in
accordance with sections 24-4-104 and 24-4-105, C.R.S., for such
receipt, storage, processing, or disposal of classified material and such
license, license renewal, or license amendment approves that type of
classified material.
(II) Nothing in this paragraph (b) shall apply to a contract for the storage,
processing, or disposal of less than the sum of one hundred ten tons of
classified material per source or to a contract for a bench-scale or a pilotscale testing project or a contract for less than a de minimis amount of
classified material as determined by the department for storage,
processing, or disposal.
(III) License amendments for the receipt of classified material at a
facility are subject to subsections (2) and (3) of this section except when
the material is from an approved source and such amendment would not
result in a change in ownership, design, or operation of the facility.
License amendments not subject to subsections (2) and (3) of this section
are subject to subsection (4) of this section.
(b) In addition to the requirements of paragraph (a) of this subsection (2),
each proposed license, five-year license renewal, or license amendment
pertaining to the facility's receipt of classified material shall include a
written application to the department and information relevant to the
pending application, including:
(I) Transcripts of two public meetings hosted and presided over by a
person selected upon agreement by the department, the board of county
commissioners of the county where the facility is located, and the
applicant. One or both of the meetings shall be a hearing conducted to
comply with section 24-4-104 or 24-4-105, C.R.S. The reasonable,
necessary, and documented expense of the meetings or hearing shall be
paid by the facility. Such meetings shall not be held until the department
determines that the application is substantially complete. The facility
shall provide the public with:
(A) Pursuant to part 1 of article 70 of title 24, C.R.S., at least two weeks'
written notice before the first meeting and an additional two weeks'
written notice before the second meeting;
(B) At both meetings, summaries of the facility's license to receive, store,
process, or dispose of classified material and the nature of the classified
material, and an opportunity to be heard; and
(C) Access to make copies of a transcript of the meetings, and shall
provide an electronic copy to the department in a manner that allows
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The application
meets the
requirements of the
RCA and the cited
sections of the APA.

May be applicable
for processing of
mine cake owned by
Energy Fuels.
Amendment not
required for ore from
local mines; an
application would be
required for any
other matter.
The application
satisfies this
requirement.
These transcripts are
available for review
on the Department
web site.

This was done.
This was done.
This was done. The
transcripts are

posting on the department's web site within ten days after receipt from
the transcription service;

available on the
Department’s web
site.
(II) An environmental assessment as defined in paragraph (c) of this
The ER submitted by
subsection (2);
EFR satisfies this
requirement.
This was received by
(III) A response, if any, to the environmental assessment written by the
the Department and
board of county commissioners of the county in which the classified
considered during
material is proposed to be received for storage, processing, or disposal
the review process.
at a facility and provided to the facility within ninety days after the first
public meeting. Upon request of and documentation of the expenditure by It is located on the
Department’s web
such board, the applicant shall provide the board with up to fifty
site.
thousand dollars, which shall be available to the board for the
reasonable and necessary expenses during the pendency of the
application to assist the board in responding to the application,
including to pay for an independent environmental analysis by a
disinterested party with appropriate environmental expertise to assist the
board in preparing its response. The board's response may consider
whether the approval of the license, five-year license renewal, or license
amendment pertaining to the facility's receipt or disposal of the classified
material will present any substantial adverse impact upon the safety or
maintenance of transportation infrastructure or transportation facilities
within the county.
The ER submitted by
(c) As used in paragraph (b) of this subsection (2), "environmental
assessment" means a report and assessment submitted to the department
EFR and the
by a facility upon and in connection with application for a license, a five- subsequent
year renewal, or license amendment pertaining to the facility's receipt of
deliverables based
on technical review
classified material, proposing to receive classified material for storage,
processing, or disposal at a facility that addresses the impacts of the
satisfies this
receipt for storage, processing, or disposal of such material. The
requirement.
environmental assessment shall contain all information deemed necessary
by the department, and shall include, at a minimum:
(I) The identification of the types of classified material to be received,
Native ores
stored, processed, or disposed of;
primarily, with filter
cake from mine
water processing.
(II) A representative presentation of the physical, chemical, and
Provided in the
radiological properties of the type of classified material to be received,
application.
stored, processed, or disposed of;
(III) An evaluation of the short-term and long-range environmental
Provided in the
impacts of such receipt, storage, processing, or disposal;
application.
(IV) An assessment of the radiological and nonradiological impacts to
Provided in the
the public health from the application;
application.
(V) Any facility-related impact on any waterway and ground water from Provided in the
application.
the application;
(VI) An analysis of the environmental, economic, social, technical, and
Provided in the
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other benefits of the proposed application against environmental costs
and social effects while considering available alternatives;
(VII) A list of all material violations of local, state, or federal law at the
facility since the submittal date of the previous license application or
license renewal application;
(VIII) For an application for a license or license amendment pertaining to
the facility's receipt of classified material for storage, processing, or
disposal at the facility, a demonstration that:
(A) There are no outstanding material violations of any state or federal
statutes, compliance orders, or court orders applicable to the facility, and
any releases giving rise to any such violation have been remediated;
(B) The operator, after a good faith review of the facility and its
operations, is not aware of any current license violation at the facility;
(C) There are no current releases to the air, ground, surface water, or
groundwater that exceed permitted limits; and
(D) No conditions exist at the facility that would prevent the department
of energy's receipt of title to the facility pursuant to the federal "Atomic
Energy Act of 1954", 42 U.S.C. sec. 2113;
(IX) A list of all necessary permits and any changes to local land use
ordinances that are needed to construct or operate the facility; and
(3) (a) Upon receipt of an application or notice as provided in subsection
(2) of this section, the department of public health and environment shall
notify the public and forward a copy of the application or notice to the
governor and the general assembly, as appropriate.
(c) (I) In deciding whether to approve a license, five-year license
renewal, or license amendment pertaining to the facility's receipt of
classified material, the department shall consider the transcripts of the
public meetings held pursuant to subparagraph (I) of paragraph (b) of
subsection (2) of this section, the facility's license, any environmental
assessment or analysis performed pursuant to this section, the facility's
compliance with financial assurance requirements of section 25-11-110,
and the board of county commissioners' response to the environmental
assessment prepared pursuant to subparagraph (III) of paragraph (b) of
subsection (2) of this section. The department shall deny or approve the
application as a whole.
(II) The department may order reasonable mitigation measures to address
any substantial adverse impacts to public health or the environment or
transportation infrastructure or transportation facilities within the county
attributable solely to approval of the license, five-year renewal, or license
amendment pertaining to the facility's receipt of classified material.
(III) The applicant shall demonstrate that if the license, five-year
renewal, or license amendment pertaining to the facility's receipt of
classified material is approved, then the receipt, storage, processing, and
disposal of classified material shall:
(A) Be conducted such that the exposures to workers and the public are
within the dose limits of part 4 of the department's rules pertaining to
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application.
Not applicable
Provided in the
application.
Not applicable
Not applicable
Not applicable
Not applicable
Provided in the
application.
This was done.

This was done. The
application, as
amended is approved
as a whole, with
additional
conditions.

Mitigation is
required as part of
the license. See the
EIA.
Provided in the
application.
Provided in the
application.

radiation control for workers and the public;
(B) Not cause releases to the air, ground, or surface or ground water that
exceed permitted limits; and
(C) Not prevent transfer of the facility to the United States in accordance
with 42 U.S.C. sec. 2113 upon completion of decontamination,
decommissioning, and reclamation of the facility.
(V) (A) The department shall publish a determination as to whether an
application submitted pursuant to paragraph (b) of subsection (2) of this
section is substantially complete within forty-five days after receipt of the
application.
(B) The first public meeting or hearing required by subparagraph (I) of
paragraph (b) of subsection (2) of this section shall be convened within
forty-five days after publication of its determination that the application
is substantially complete. The second such public meeting or hearing
shall be convened within thirty days after the first public meeting.
(C) The department shall approve, approve with conditions, or deny the
application submitted under paragraph (b) of subsection (2) of this
section within three hundred sixty days after the second public meeting;
except that, for an applicant that has completed the second public
meeting on or before June 8, 2010, the department shall act upon the
application within the time frame prescribed by this sub-subparagraph
(C) as it existed as of the date of the application.
(B) The material acceptance report that demonstrates that the classified
material does not contain hazardous waste characteristics not found in
uranium ore;
(C) A detailed plan for transport, acceptance, storage, handling,
processing, and disposal of the material;
(D) A demonstration that the material contains technically and
economically recoverable uranium, without taking into account its value
as disposal material;
(E) The existing location of the classified material;
(F) The history of the classified material;
(G) A written statement by the applicant describing any pre-existing
regulatory classification of the classified waste in the state of origin that
describes all steps taken by the applicant to identify such classification;
(H) A written statement from the United States department of energy or
successor agency that the receipt, storage, processing, or disposal of the
classified material at the facility will not adversely affect the department
of energy's receipt of title to the facility pursuant to the federal "Atomic
Energy Act of 1954 ", 42 U.S.C. sec. 2113;
(I) Documentation showing any necessary approvals of the United States
environmental protection agency; and
(J) An environmental assessment as defined in paragraph (c) of
subsection (2) of this section, which may incorporate by reference
relevant information contained in an environmental assessment
previously submitted for the facility.
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Provided in the
application.
Provided in the
application.
This was done.

This was done.

The application is
approved with
conditions.

Not applicable to
ore. May be required
for filter cake.
May be required for
filter cake.
This was done.
This was done.
This was done.
May be required for
filter cake.
May be required for
filter cake.

Pending for the
NESHAPS
This was done.

(II) For classified material that would otherwise be subject to the "Lowlevel Radioactive Waste Act", part 22 of article 60 of title 24, C.R.S., the
facility's notice shall also include written documentation that the rocky
mountain low-level radioactive waste board has been notified that the
classified material is being considered for disposal in the subject facility.
(b) Within thirty days after the department's receipt of notice pursuant to
subparagraph (I) of paragraph (a) of this subsection (4), the department
shall determine whether the notice is complete.
(c) Once the department determines that the notice is complete, the
department shall publish the notice on its web site and provide a sixtyday public comment period for the receipt of written comments
concerning the notice. A public hearing may be held, at the department's
discretion, at the operator's expense.
(d) Within thirty days after the close of the written public comment
period provided by paragraph (c) of this subsection (4), the department
shall approve, approve with conditions, or deny the receipt, storage,
processing, or disposal as described in the notice based on whether the
material proposed for receipt, storage, processing, or disposal at the
facility complies with the facility's license and meets the standards
established pursuant to subparagraph (III) of paragraph (c) of subsection
(3) of this section.
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Not applicable for
ore. May be
required for filter
cake.
This was done.
This was done.
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Appendix B: Regulatory Guides and NUREG
Documents Germane to the Energy Fuels Application
Regulatory Guides Germane to the Energy Fuels Application
Regulatory
Regulatory Guide Name
Applicability
Guide (RG)
Number

Comment

Draft DG3024

Standard Format and Content
of License Applications for
Conventional Uranium Mills,
May 2008

Provides the basis
for application
content. It
provides an
outline for the
form and content
of the application.
It is very helpful
in understanding
the scope of the
application.

Used as a template
for application by
EF. EF has
provided a crosswalk that is very
helpful in
negotiating the
application.

Draft DG3039

Standard Format And
Content For Emergency Plans
For Fuel Cycle And Materials
Facilities, 2010

Used as guidance
in evaluating the
emergency plan in
the application.

Based on the
revised guidance
and comments from
the Department in
FRI #3, EF revised
the emergency plan
and resubmitted it.
The revised plan
meets the
requirements and is
acceptable.
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RG 3.8

Preparation of Environmental
Reports for Uranium Mills,
1982

Provides
additional
information on
what should be in
the ER. This is
important since
and EIS is not
required, this
report details what
quantitative data
are expected.

Since NUREG1748 provides more
recent and more
detailed input, EF
used it as well as
RG 3.8 in scoping
and conducting the
ER.

RG 3.11

Design, Construction, And
Inspection Of Embankment
Retention Systems At

This RG is a
result of past
practices where
mill tailings were
used to construct
tailings dams
(some of which
failed). None of
the embankments
at EF will be of
this type.

The embankments
at Piñon Ridge are
highly engineered
and do not have the
inherent weakness
of earlier tailings
dams. Used as a
basis for QA/QC
testing. Daily
inspections are still
required of the
tailings systems,
including the piping
used to transfer
tailings from the
mill to the
impoundments.

Used to verify
parameters in the
MILDOSEAREA model.

These formulas are
incorporated into
MILDOSE-AREA,
which is used to
calculate dose to the
public. See Vol. 11,
Radiation Doses to
the Public

Uranium Recovery Facilities,
2008

RG 3.51

Calculational Models For
Estimating Radiation Doses
To Man From Airborne
Radioactive Materials
Resulting From Uranium
Milling Operations, 1982
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RG 3.56

General Guidance For
Designing, Testing,
Operating, And Maintaining
Emission Control Devices At
Uranium Mills, 1986

RG 3.59

Methods For Estimating
Radioactive And

Used for setting
some of the
parameters in
Toxic Airborne Source Terms MILDOSEFor Uranium Milling
AREA.
Operations, 1987

Reductions in
source term for ore
piles since dust
suppression is used.
See Vol. 11,
Radiation Doses to
the Public

RG 3.63

Onsite Meteorological
Measurement Program For
Uranium Recovery FacilitiesData Acquisition And
Reporting, 1988

NRC has updated
guidance in RG
1.23 and EPA also
has more current
guidance, both of
which were used at
Piñon Ridge in
addition to RG 3.63.
EF meets or
exceeds the
requirements and
has two fullyinstrumented met
towers at the site.

The earlier
generation of
uranium mills had
numerous point
source emissions
that contributed to
public dose.
Many of those
emission points
have been
removed at Piñon
Ridge.
Remaining points
have bag houses
or scrubbers.

Used for scoping,
siting, and
instrument
selection for met
towers.
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Basic requirements
for testing of bag
houses and
scrubbers is
included.
Technology has
advanced since this
RG was published.
Current standards of
care are used at
Piñon Ridge for
emissions control
devices. See APCD
APENS permit for
additional
information.

RG 3.64

Calculation of Radon Flux
Attenuation by Earthen
Uranium Mill Tailings
Covers, 1989

This is the basis
for the RADON
model used in
calculating radon
flux through the
caps.

The model is now
online. This RG
provides the
technical basis for
use. EF application
meets or exceeds
this guidance.

RG 3.65

Standard Format and Content
of Decommissioning Plans
for Materials Licensees, 2008

Not specific to
uranium recovery,
but provides
guidance of
format and
content. Takes
the reader to the
NUREG-1757
series.

Used in part to
develop the draft
plan in the
application. See
Vol. 13,
Decommissioning
Plan.

RG 3.66

Standard Format and Content
of Financial Assurance
Mechanisms, 2008

Describes what
types of financial
instruments are
acceptable to
NRC for surety.

Colorado has its
own restrictions on
instruments in Part
3.9.6 of the
Regulations.

DG-4018

Constraint on Releases of
Airborne Radioactive
Materials to the Environment
for Licensees other than
Power Reactors, 2010

Provides
methodology for
showing
compliance to
dose constraint in
Part 4.5.4.
Updates old RG
4.20.

This constraint is
also demonstrated
through MILDOSEAREA. See Vol. 11,
Radiation Doses to
the Public
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RG 4.14

Radiological Effluent and
Environmental Monitoring at
Uranium Mills, 1980

Basic guidance
for air, water and
soil monitoring at
uranium recovery
sites.

EF has exceeded the
basic requirements
in this guide in the
application for
baseline
measurements.
Operational
measurements will
also meet or exceed
this guidance.

RG 4.15

Quality Assurance For
Radiological Monitoring
Programs (Inception Through
Normal Operations To
License Termination) Effluent Streams And The
Environment, 2006

Discusses QA/QC
approaches and
references the
MARLAP. Good
overview and
reference list.

EF has extensive
QA/QC programs
planned for the mill.
Their program will
meet these
requirements on
data quality.

RG 4.21

Minimization of
Contamination and
Radioactive Waste
Generation: Life-Cycle
Planning, 2008

Provides a major
shift in NRC
guidance from
past uranium
operations where
the subsurface
was not
characterized until
near closure,
which resulted in
inadequate surety
at many locations.
See SECY-03-069
for more
discussion.

Used in the design
of the mill to
mitigate leaks and
monitor for chronic
releases. This is a
major advance over
old uranium mills;
facility designed
with secondary
containment and
monitors. See Vol.
12, Operational
Monitoring Plan
and Material
Containment Plan,
as update by the
RFIs.
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DG-8035

Administrative Practices
In Radiation Surveys And
Monitoring, 2010

Gives very basic
guidance on
minimum
requirements for
administration of
a radiation
management
program.

EF has adopted a
comprehensive
survey and
monitoring program
(based on Cotter
Cañon City mill
procedures) as part
of the H&S
procedures. It is
acceptable to the
Department.

RG 8.7

Instructions for Recording
and Reporting Occupational
Radiation Exposure Data,
2005

Discusses what
Reflected in H&S
measurements and Procedures.
forms to use.
Basic
requirements.

RG 8.9

Acceptable Concepts,
Models, Equations, and
Assumptions for a Bioassay
Program, 1993

Bioassay is a
qualitative
process. This
document
provides basic
assumptions that
can be used as
part of a bioassay
program.
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Used to compile the
EF Bioassay
procedure, which is
based on Cotter
Cañon City mill
procedures.

RG 8.10

Operating Philosophy for
Maintaining Occupational
Radiation Exposures as Low
as Is Reasonably Achievable,
1977

This RG predates
the regulatory
requirement for
ALARA.
Provides basic
administrative
requirements.

These requirements
are fulfilled by the
Admin procedures
and the ALARA
Program. Doses at
uranium recovery
facilities have come
down considerably
since the adoption
of the ALARA
concept. EF has an
administrative dose
limit of 100 mrem/y
that they will strive
to meet that is a
fraction of the
regulatory
requirements.

RG 8.11

Applications of Bioassay for
Uranium, 1974

Provides
examples of how
to calculate
exposure and dose
through bioassay.

Background
document used to
design the bioassay
programs at UR
facilities.

RG 8.13

Instruction Concerning
Prenatal Radiation Exposure,
1999

Declared pregnant
workers are
subject to
increased
monitoring and
lower dose during
pregnancy.

EF procedures
adopt this protocol.
Reflected in H&S
Procedures.

RG 8.15

Acceptable Programs for
Respiratory Protection, 1999

Outlines basic
requirements for a
respiratory
protection
program, along
with NUREG1400.

EF procedures
follow this protocol.
Reflected in H&S
Procedures.
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RG 8.22

Bioassay at Uranium Mills,
1988

Provides specific
information
relative to
uranium bioassay
at mills.

EF procedures
follow this protocol.
Reflected in H&S
Procedures.

RG 8.25

Air Sampling in the
Workplace, 1992

Provides
minimum
requirements for
general air
samples as well as
breathing zone
samplers.

EF procedures
follow this protocol.
Reflected in H&S
Procedures.

RG 8.29

Instruction Concerning Risks
from Occupational Radiation
Exposure, 1999

Provides basic
guidance for a
training program
for radiation
workers.

EF procedures
follow this protocol.
Reflected in H&S
Procedures.

RG 8.30

Health Physics Surveys in
Uranium Recovery Facilities,
2002

Provides basic
requirements for
radiation surveys
at uranium
recovery facilities.
Scheduled to be
updated in 2011.

EF procedures
follow this protocol.
Reflected in H&S
Procedures. Note
that EF goes beyond
this guidance in
tracking solubility
of uranium.

RG 8.31

Information Relevant to
Ensuring that Occupational
Radiation Exposures at
Uranium Recovery Facilities
Will Be as Low as Is
Reasonably Achievable, 2002

Used in putting
together the
ALARA program.
Goes beyond
general
requirements in
RG 8.10. Focus
on airborne and
whole body
exposure.

EF procedures
follow this protocol.
Reflected in H&S
Procedures.
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RG 8.36

Radiation Dose to the
Embryo/Fetus, 1992

Declared pregnant
workers are
subject to
increased
monitoring and
lower dose during
pregnancy.

EF procedures
follow this protocol.
Reflected in H&S
Procedures.

RG 8.37

ALARA Levels For Effluents
From Materials Facilities,
1993

Basic guidance
for liquid and
gaseous effluents.
Incorporates
ALARA
requirements.

EF procedures
follow this protocol.
Reflected in H&S
Procedures. Also
see Vol. 12

NUREG Documents Germane to the Energy Fuels Application
NUREG Number
NUREG Name
Applicability

Operational
Monitoring
Program

Comment

NUREG-0706

Final Generic
Environmental
Impact Statement on
Uranium Milling,
1980

Provided the
technical basis for
10 CFR 40
regulations.

Portions of this
NUREG are no
longer relevant.

NUREG-0859

Compliance
Determination
Procedures for
Environmental
Radiation Protection
Standards for
Uranium Recovery
Facilities, 40 CFR
190

Provided early
guidance on how to
meet compliance
with the Part 190
standards.
Predictive modeling
used for new
applications and
references RG 3.51

Not available
electronically
anymore.
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MILDOS-AREA
used to show
compliance with
Part 190 limits.
See Vol. 11,
Estimates of
Radiation Doses to
Members of the
Public

NUREG-1400

Air Sampling in the
Workplace

Technical basis for
locating samplers
and choosing types
of samplers.

Used as a technical
basis for SOPs.

NUREG-1507

Minimum Detectable
Concentrations With
Typical Survey
Instruments for
Various Field
Contaminants and
Field Conditions

Provides data and
formulas for
estimating and
quantifying
instrument and
source efficiencies
and conversion
formulas.

Used as a technical
basis for the SOPs.

NUREG-1757

Consolidated
Decommissioning
Guidance

Used as a basis for
designing the
reclamation plan.
Also has guidance
on financial
assurance
instruments.

Three Volumes.
Used for review of
the reclamation
plan.

NUREG-1748

Environmental
Review Guidance for
Licensing Actions
Associated with
NMSS Programs

While not directly
applicable at EF, it
provides more
detail than RG 3.8.

EF has provided a
cross-walk list that
is very helpful in
finding the various
components in the
application.

NUREG-1736

Consolidated
Guidance: 10 CFR
Part 20 - Standards
for Protection
Against Radiation

Basic and generic
information on
license application
requirements.

Used as part of
technical review,
e.g., qualification of
authorized users.

NUREG-1620

Standard Review
Plan for the Review
of a Reclamation
Plan for Mill Tailings
Sites Under Title II
of the Uranium Mill
Tailings Radiation

Very important
document relating
to technical review
of the liner and cap
system.

Used extensively by
CDPHE staff in its
review.
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Control Act of 1978
NUREG-1576

Multi-Agency
Radiological
Laboratory
Analytical Protocols
Manual

Provides guidance
on selecting
laboratories and
analytical methods.

Considered in the
application; will be
used going forward.

NUREG-1575

Multi-Agency
Radiation Survey and
Site Investigation
Manual (MARSSIM)

Provides guidance
on gathering
information and
conducting
radiation surveys
for cleanup and
release at closure.

Will be used in the
final reclamation
plans at closure (as
amended over
time). Also
includes a link to
the MARSAME
manual.

NUREG-1501

Background as a
Residual
Radioactivity
Criterion for
Decommissioning:
Appendix A to the
Draft Generic
Environmental
Impact Statement in
Support of
Rulemaking on
Radiological Criteria
for Decommissioning
of NRC-Licensed
Nuclear Facilities

Provides a good
primer on
background
radioactivity in the
environment.

Used as background
information during
the application
review of the
baseline radiation
assessment in Vol.
9.

NUREG/CR-0041

Manual of
Respiratory
Protection Against
Radioactive Material,
2001

Technical basis for
choosing types of
respiratory
protection.

Used as a technical
basis for SOPs.

NUREG/CR-1610

Alternative
Conceptual Models
for Assessing Food-

Provides
background on
pathway parameters

Background
information only.
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Chain Pathways in
Biosphere Models

used in modeling.

NUREG/CR-3332

Radiological
Assessment

Provides basis and
description of
radiological
assessment of the
environment and
receptors. Industry
standard document.

Used in evaluating
the Estimating
Radiation Doses to
Members of the
Public from the
Piñon Ridge Mill,
Radiological
Pathways Report
and Risk
Assessment in Vol.
11 as amended by
responses to the
RFIs.

NUREG/CR-4088

Methods for
Estimating
Radioactive and
Toxic Source Terms
for Uranium Milling
Operations

Provides historical
and background
information in
support of RG 3.51
and MILDOSE.
Somewhat outdated
by newer
technologies. Also
note that EF has no
crushers or
calciners.

Used in the review
of the MILDOSE
modeling in Vol. 11
Estimating
Radiation Doses to
Members of the
Public from the
Piñon Ridge Mill

NUREG/CR-6705

Historical Case
Assessment of
Uranium Plume
Attenuation

This series of
NUREGs presents
recent findings of
research and was
used as background
in the review to
verify that
assumptions in the
models are
reasonable.

Used as background
in the review of the
modeling. Since
there is no credible
groundwater
pathway and surface
water is not released
from the site, they
are mostly
informational.

NUREG/CR-6820

Application of
Surface
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Complexation
Modeling to
Describe Uranium
(VI) Adsorption and
Retardation at the
Uranium Mill
Tailings Site at
Naturita, Colorado
NUREG/CR-6821

Solubility and
Leaching of
Radionuclides in Site
Decommissioning
Management Plan
(SDMP) Soil and
Ponded Wastes

NUREG/CR-6898

A Combined
Analytical Study to
Characterize
Uranium Soil and
Sediment
Contamination: The
Case of the Naturita
UMTRA Site and the
Role of Grain
Coatings

NUREG/CR-6911

Tests of Uranium
(VI) Adsorption
Models in a Field
Setting

NUREG/CR-6941

Soil-to-Plant
Concentration Ratios
for Assessing Food
Chain Pathways in
Biosphere Models
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Appendix C: Radiation Regulations Germane to the
Application
Citation

Requirement

1.9.1

The Department may,
by rule, regulation, or
order, impose upon any
licensee or registrant
such requirements in
addition to those
established in these
regulations, as it deems
appropriate or necessary
to minimize danger to
public health and safety
or property.
Submittal of false
N/A
information shall be
sufficient basis for
rejecting or revoking
any Department license,
registration,
certification or other
acceptance, approval or
permit.
The Department may at Numerous
any time after the filing
of the original
application, and before
the
expiration of the
license, require further
statements in order to
enable the Department
to
determine whether the
application should be
granted or denied or
whether a license should
be
modified or revoked.
Environmental Report
An application for a
license, or to amend or
renew an existing

1.10.4

3.8.2

3.8.7.1

Locations in
application
N/A
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Comment
License conditions
address site-specific
requirements.

All submittals appear to
be based on good faith
efforts and due
diligence.

Four additional requests
for information were
made. They are posted
on the Department web
site.

Timely filed and the ER
has been provided.

Citation

3.8.7.2

3.8.8.1

Requirement

Locations in
application

license, for (1) source
material milling… shall
be filed with
the Department at least
nine (9) months prior to
the anticipated
commencement of
construction of the plant
or facility in which the
activity will be
conducted and shall be
accompanied by the
environmental report
required by 3.8.8, unless
an exemption from the
requirement of
furnishing such a report
has been obtained from
the Department.
No construction shall be N/A (see 3.8.7.3 for
commenced until the
further clarification)
license has been issued.

In the case of an
application for a license,
or to amend or renew an
existing license, for (1)
source material
milling… the applicant
shall submit all
information required
under these regulations
and
such other material as
the Department may
deem necessary.
(1) Such information
shall include the
environmental report
and other information
required by 3.8.8.2 to be

Comment

NRC is reviewing this
provision, no
radioactive materials
can be brought on site
until the license has
been issued (and the
bond is in place).

Application and
response to requests
for additional
information.

They are posted on the
Department web site.

Environmental Report

They are posted on the
Department web site.

and response to
requests for
additional
information.
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Citation

3.8.8.2

Requirement

Locations in
application

submitted to assist the
Department in the
evaluation of the shortterm and long-range
environmental impact of
the project and activity
so that the Department
may weigh
environmental,
economic, technical,
and other benefits
against environmental
costs, while considering
available alternatives.
Environmental Report
An environmental
report shall be required
of the applicant and
shall contain all
information deemed
necessary by the
Department as
authorized by the Act.
Environmental Report
(1) Upon receipt of the
environmental report or
any amendment thereto,
and of any other
documents required, the
Department shall
determine the necessity
to transmit and, if
appropriate, shall
transmit the same for
review and comment to
Federal, State, and local
agencies having
expertise in and
jurisdiction over the
proposed project and
activity.
(2) Written comments
N/A
and reports of reviewing
agencies shall be
considered by the
Department in its
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Comment

Can be viewed on the
Department’s web site.

CDPHE reached out to
CDOW, CDOT, DOLA,
CHP for comment.
There is no federal
nexus.

Comments were
considered and
incorporated into the
final EA.

Citation

3.9

3.9.1

3.9.2

3.9.3

Requirement
decision-making review
process on the license
application request.
(4) The Department
shall consider
applicable regulations
of Federal, State, and
local regulatory
agencies and permit
requirements thereof.
General Requirements
for the Issuance of
Specific Licenses. A
license application will
be approved if the
Department determines
that:
The applicant is
qualified by reason of
training and experience
to use the material in
question for the purpose
requested in accordance
with these regulations in
such a manner as to
minimize danger to
public health and safety
or property;
The applicant's
proposed equipment,
facilities, and
procedures are adequate
to minimize danger to
public health and safety
or property;
The issuance of the
license will not be
inimical to the health
and safety of the public;

Locations in
application

Comment

N/A

No federal nexus,
however the most
conservative criteria are
used when there is a
conflict.

Vol. 1
Revised
Main application

Licensee has numerous
staff with experience in
uranium recovery.

Vol. 1
Revised
Main application

Facility design is state
of the practice, design
minimizes effluents,
procedures partially
based on update to
Cotter Cañon City mill
procedures.

Vol. 11
Radiological Health
and Safety
Procedures.
Revisions to SOPS

This report.
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The Department review
of the application and
additional information
leads us to the
conclusion that issuance
will not be inimical to
the health and safety of
the public.

Citation

Requirement

Locations in
application

Comment

3.9.5

The applicant has
established Departmentapproved financial
assurance warranties in
accordance with the
following requirements.
A signed executed
original copy of each
warranty required by
this part shall be
furnished to and
approved by the
Department prior to the
issuance of a new
license, or any
amendment or renewal
of an existing license.
The Department may
require any licensee to
furnish a
decommissioning
warranty in a dollar
amount determined by
the agency as necessary
to protect public health
and safety, to ensure
corrective action during
operation, to ensure
decontamination and
decommissioning of a
facility and disposal of
radioactive materials in
the event of
abandonment, default or
inability of the licensee
to meet the
requirements of the Act,
these regulations, or the
license.
The following specific
licensees are required to
furnish
decommissioning
warranties:

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

Licensee commits to
surety, and must be in
place prior to
construction.

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

Licensee commits to
surety, and must be in
place prior to
construction.

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

Licensee commits to
surety, and must be in
place prior to
construction.

3.9.5.1

3.9.5.2

3.9.5.3
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Citation

3.9.5.5

Requirement

Locations in
application

Comment

(6) Source material
milling licensees;

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

The amount of funds to
be provided by such
decommissioning
warranties shall be
based on Departmentapproved cost estimates
and shall:
(1) Include the disposal
of radioactive materials;

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

Licensee commits to
surety, and must be in
place prior to
construction.
Licensee commits to
surety, and must be in
place prior to
construction.

(2) Include
decontamination and
decommissioning of
buildings, facilities and
the site
to levels which would
allow unrestricted use of
these areas upon
decommissioning;
(3) Include the
reclamation of tailings
and/or waste disposal
areas in accordance
with technical criteria
delineated in Parts 3, 4
and/or 18, as
appropriate;
(4) Take into account
total costs that would be
incurred if an
independent contractor
were hired to dispose of
radioactive materials
and perform
decontamination,
decommissioning, and
reclamation work,
including:
(a) The cost of removal

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

Licensee commits to
surety, and must be in
place prior to
construction.
Licensee commits to
surety, and must be in
place prior to
construction.

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

Licensee commits to
surety, and must be in
place prior to
construction.

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

Licensee commits to
surety, and must be in
place prior to
construction.

Vol. 13

Licensee commits to

Vol. 13
Decommissioning and
Reclamation Cost
Estimate
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Citation

3.9.5.10

Requirement

Locations in
application

Comment

and/or disposal of
radioactive material, or
a
radioactivity-inducing
machine, which is or
would be generated,
stored,
processed or otherwise
present at the facility or
site; and
(b) The probable extent
of contamination
through the possession
or use of
radioactive material, at
or adjacent to the
facility or site, and the
probable
cost of removal of such
contamination; and
(5) Include reasonable
administrative costs,
including indirect costs,
incurred by the
Department in
conducting or
overseeing the
decontamination,
decommissioning, and
disposal activities, and
to cover the
Department's reasonable
attorney costs that may
be incurred in
successfully revoking,
foreclosing, or realizing
the decommissioning
warranties established
by the licensee in
accordance with Part 3.
In addition to the
decommissioning
warranty required by
3.9.5.2, the Department

Decommissioning and
Reclamation Cost
Estimate

surety, and must be in
place prior to
construction.

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

Licensee commits to
surety, and must be in
place prior to
construction.

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

Licensee commits to
surety, and must be in
place prior to
construction.

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

Licensee commits to
surety, and must be in
place prior to
construction.
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Citation

3.9.6

3.9.7

Requirement

Locations in
application

may require any
licensee to provide a
long-term care warranty
if the licensed facility
will remain a disposal
site for radioactive
materials subsequent to
the termination of the
license, or the license
will be terminated using
criteria in 4.61.3 or
4.61.4.
(1) Except as provided
in 3.9.5.10(2), the
following specific
licensees are required to
provide long-term care
warranties:
(c) Source material
milling licensees;
Decommissioning
Funding Plan Required.

Comment

Additional detail in the
regulations pertaining to
surety.

Vol. 13
Decommissioning and
Reclamation Cost
Estimate

This document
In the case of an
application for a license
for (1) source material
milling… the
Department has
concluded that the
action called for is the
issuance of the proposed
license with any
appropriate conditions
to protect environmental
values. Such
determination shall be
made before
commencement of
construction of the plant
or facility in which the
activity will be
conducted and based on
information filed and
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Licensee commits to
surety, and must be in
place prior to
construction.
See license.

Citation

3.9.8

3.10

3.10.1

3.10.2
3.10.3

3.14

Requirement
evaluation made
pursuant to 3.8.8.
Commencement of
construction prior to the
issuance of a license, or
of an amendment or
renewal thereof, or of an
exemption under the
requirements of 3.8.7,
may be grounds for
denial of such
license, amendment or
renewal;
Additional
Requirements for
Issuance of Specific
Licenses for Use Of
Unsealed Radioactive
Material.
In addition to the
requirements set forth in
3.9, applicants for
licenses authorizing the
possession and use of
unsealed radioactive
materials shall include
in the application a
description of the
facility and procedures
for operation which
Minimize to the extent
practicable,
contamination of the
facility and
environment;
Facilitate eventual
decommissioning; and
Minimize, to the extent
practicable, the
generation of
radioactive waste.
Upon a determination
that an application
meets the requirements

Locations in
application

Comment

N/A

No construction until
license and surety are in
place.

Vol. 1 design.
Vol. 12. Ops Plan

Adequate

Vol. 1 design
Vol. 12, Material
Containment Plan,
SPCC Plan

Secondary containment
and double-lined piping
throughout.

Vol. 1 design
Vol. 1 design

Raffinate treatment and
recycling

License

License
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Citation

3.14.2

3.14.2.1
3.14.2.2

3.14.2.3
3.16.4

Requirement
of the Act and the
regulations of the
Department, the
Department will issue a
specific license
authorizing the
proposed activity in
such form and
containing such
conditions and
limitations as it deems
appropriate or
necessary.
The Department may
incorporate in any
license at the time of
issuance, or thereafter
by appropriate rule,
regulation, or order,
such additional
requirements and
conditions with respect
to the licensee's receipt,
possession, use, and
transfer of radioactive
material subject to this
part, as
it deems appropriate or
necessary in order to:
Minimize danger to
public health and safety
or property;
Require such reports
and the keeping of such
records, and to provide
for such
inspections of activities
under the license as may
be appropriate or
necessary; and
Prevent loss or theft of
material subject to this
part.
Decommissioning Plan.

Locations in
application

Comment

N/A

License

N/A

License

N/A

License

N/A

License

Vol. 13

Living document that
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Citation

3.16.4.1

Requirement

Locations in
application
Decommissioning
Plan.
Decommissioning
cost estimate.

A licensee must submit Vol. 13
Decommissioning
a decommissioning
Plan
plan: if the licensee
intends to terminate the
license using
radiological criteria
specified in 4.61.3 or
4.61.4 (the exemption of
4.61.1.1 applies); if
required otherwise by
these regulations; if
required by license
condition; or if the
procedures and
activities necessary to
carry out
decommissioning of the
site or separate building
or outdoor area have not
been previously
approved by the
Department and these
procedures could
increase potential health
and safety impacts to
workers or to the public,
such as in any of the
following cases:
(1) Procedures would
involve techniques not
applied routinely during
cleanup or
maintenance operations;
(2) Workers would be
entering areas not
normally occupied
where surface
contamination and
radiation levels are
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Comment
will be updated over
time based on
conditions and changes
in regulatory
requirements.
Cleanup standards are
in Part 18, but
Decommissioning Plan
still required per Part
18.

Not anticipated

Confined spaces, etc.

Citation

3.16.4.2

3.16.4.3

Requirement

Locations in
application

significantly higher than
routinely
encountered during
operation;
(3) Procedures could
result in significantly
greater airborne
concentrations of
radioactive materials
than are present during
operation; or
(4) Procedures could
result in significantly
greater releases of
radioactive material to
the environment than
those associated with
operation.
Procedures such as
those listed in 3.16.4.1
of this section with
potential health and
safety impacts may not
be carried out prior to
Department approval of
the decommissioning
plan.
The decommissioning
plan for the site or
separate building or
outdoor area must
include:
(1) A description of the
conditions of the site,
separate buildings,
and/or outdoor
areas sufficient to
evaluate the
acceptability of the
plan;
(2) A description of
planned
decommissioning
activities and a schedule

Comment

Dust suppression will
be used throughout.

Not anticipated.

H&S/ALARA
evaluations integral
part of plan review.

Vol. 13.
Decommissioning
Plan.

Makes conservative
assumptions since the
site not yet built.

Vol. 13.
Decommissioning
and Reclamation
Cost Estimate

Cost estimate well
documented.
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Citation

3.16.4.4

Requirement
for completion;
(3) A description of
methods used to ensure
protection of workers
and the
environment against
radiation hazards during
decommissioning;
(4) A description of the
planned final radiation
survey;
(5) A current detailed
cost estimate for
decommissioning,
comparison of that
estimate with present
funds set aside for
decommissioning, and a
plan for
assuring the availability
of adequate funds for
completion of
decommissioning;
and
(6) A description of the
intended final condition
of the site, separate
buildings, and/or
outdoor areas upon
completion of
decommissioning
activities.
For decommissioning
plans calling for
completion of
decommissioning later
than 24 months after
plan approval, the plan
shall include a
justification for the
decommissioning
schedule which
addresses the following:
(1) Whether it is

Locations in
application

Comment

Vol. 13.
Decommissioning
Plan.

Commits to safe and
ALARA practices.

Vol. 13.
Decommissioning
Plan.
Vol. 13.
Decommissioning
and Reclamation
Cost Estimate

This is lacking, there is
a general description,
but not much on detail.
Cost estimate well
documented, application
is lacking on
decommissioning
funding plan.

Decommissioning
Plan.

Commits to restoration
in plan

Vol. 13.
Decommissioning
and Reclamation
Cost Estimate

Gantt chart shows more
than 2 years due to
settlement time.

Vol. 13.

Will depend on
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Citation

3.16.5.2

Requirement

Locations in
application
technically feasible to
Decommissioning
complete
and Reclamation
decommissioning within Cost Estimate
a 24-month period;
(5) Other site-specific
Vol. 13.
factors which the
Decommissioning
and Reclamation
Department may
consider appropriate on Cost Estimate
a case-by-case basis,
such as the regulatory
requirements of other
government agencies,
lawsuits, ground-water
treatment activities,
monitored natural
groundwater restoration,
actions that could result
in more environmental
harm than deferred
cleanup, and other
factors beyond the
control of the licensee.
Information considered
important to
decommissioning
includes:
Vol. 12. Operational
(1) Records of spills or
Monitoring Plan
other unusual
Vol. 13 SPCC
occurrences involving
the spread of
contamination in and
around the facility,
equipment, or site.
These records may be
limited to instances
when contamination
remains after any
cleanup procedures or
when there is reasonable
likelihood that
contaminants may have
spread to inaccessible
areas as in the case of
possible seepage into
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Comment
dewatering/settlement
of tailings cells.
Department reserves
this right.

Records will be
reviewed at least
annually upon
inspection.

Citation

3.17
3.17.2

Requirement
porous materials such as
concrete. These records
must include any known
information on
identification of
involved nuclides,
quantities, forms and
concentrations.
(2) As-built drawings
and modifications of
structures and
equipment in restricted
areas where radioactive
materials are used
and/or stored, and of
locations of possible
inaccessible
contamination such as
buried pipes which may
be subject to
contamination. If
required drawings are
referenced, each
relevant document
needs to be indexed
individually. If
drawings are not
available, the licensee
shall substitute
appropriate records of
available information
concerning these areas
and locations.
Renewal of Licenses.
In any case in which a
licensee, not less than
30 days prior to
expiration of his
existing license, has
filed an application in
proper form for renewal
or for a new license
authorizing the same
activities, such existing

Locations in
application

Comment

Vol. 1
Basic Engineering
Report
Vol. 2.
Ore Stockpile Pad
Design.
Vol. 3
Facility Operations
Plan

Also will be in
Department GIS data
system

N/A

Describes “timely
renewal,” which is often
the case for uranium
recovery license
renewals.
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Citation

3.18

3.23
3.23.1

3.23.2

Requirement

Locations in
application

license shall not expire
until final action by the
Department.
Amendment of Licenses N/A
at Request of Licensee.
Applications for
amendment of a license
shall be filed in
accordance with 3.8 and
shall specify the
respects in which the
licensee desires the
license to be amended
and the grounds for
such amendment.
Modification and
Revocation of Licenses.
The terms and
N/A
conditions of all
licenses shall be subject
to amendment, revision,
or modification or the
license may be
suspended or revoked
by reason of
amendments to the Act,
or by reason of rules,
regulations, and orders
issued by the
Department.
Any license may be
N/A
revoked, suspended, or
modified, in whole or in
part, for any material
false statement in the
application or any
statement of fact
required under
provisions of the Act, or
because of conditions
revealed by such
application or statement
of fact or any report,
record, or inspection or
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Comment

Process

The Department has
flexibility to react to
new information or as a
result of an incident.

All submittals appear
truthful and due
diligence appears to
have been applied.

Citation

3.23.3

4.5
4.5.1

Requirement

Locations in
application

other means which
would warrant the
Department to refuse to
grant a license on an
original application, or
for violation of, or
failure to observe any of
the terms and conditions
of the Act, or of the
license, or of any rule,
regulation, or order of
the Department.
Except in cases of
N/A
willfulness or those in
which the public health,
interest or safety
requires otherwise, no
license shall be
modified, suspended, or
revoked unless, prior to
the institution of
proceedings therefor,
facts or conduct which
may warrant such action
shall have been called to
the attention of the
licensee in writing and
the licensee shall have
been accorded an
opportunity to
demonstrate or achieve
compliance with all
lawful requirements.
Radiation Protection
Programs.
Each licensee or
registrant shall develop,
document, and
implement a radiation
protection program
sufficient to ensure
compliance with the
provisions of Part 4. See

Vol. 11
Mill Health and
Safety Plan
Vol. 12
Operational
Monitoring Plan
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Comment

Process

Living documents that
will be updated over
time.

Citation

4.5.2

4.5.3

4.5.4

Requirement

Locations in
application

4.41 for recordkeeping
requirements relating to
these programs.
The licensee or
registrant shall use, to
the extent practical,
procedures and
engineering controls
based upon sound
radiation protection
principles to achieve
occupational doses and
doses to members of the
public that are as low as
is reasonably achievable
(ALARA).
The licensee or
registrant shall, at
intervals not to exceed
12 months, review the
radiation protection
program content and
implementation.
To implement the
ALARA requirements
of 4.5.2 and
notwithstanding the
requirements in 4.14 of
this part, a constraint on
air emissions of
radioactive material to
the environment,
excluding
radon-222 and its decay
products, shall be
established by licensees,
such that the individual
member of the public
likely to receive the
highest dose will not be
expected to receive a
total effective dose
equivalent in excess of
0.1 milliSievert (10

Comment

Vol. 11
Mill Health and
Safety Plan
Vol. 12
Operational
Monitoring Plan

Vol. 11
Mill Health and
Safety Plan

This is a routine
inspection item, the
ALARA committee
activities address this
requirement.

Vol. 11
Mill Health and
Safety Plan
Vol. 11
Estimates of
Radiation Doses
Vol. 12.
Operational
Monitoring Plan
Vol. 12.
Material
Containment Plan

Dust control is
imperative to meet this
standard; tailings will
have to be kept moist to
avoid excursions.
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Citation

4.6.1

4.6.1.1

4.6.4

Requirement
mrem) per year from
these emissions. If a
licensee subject to this
requirement exceeds
this dose constraint, the
licensee shall report
such event as provided
in 4.53.2 and promptly
take appropriate
corrective action to
ensure against
recurrence.
Occupational Dose
Limits for Adults. The
licensee or registrant
shall control the
occupational dose to
individual adults, except
for planned special
exposures pursuant to
4.11, to the following
dose limits:
An annual limit, which
is the more limiting of:
(1) The total effective
dose equivalent being
equal to 0.05 Sv (5
rem); or
(2) 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 0.5 Sv (50
rem).
Derived air
concentration (DAC)
and annual limit on
intake (ALI) values are
presented in Table 4B1
of Appendix 4B and
may be used to

Locations in
application

Comment

Vol. 11
Mill Health and
Safety Plan

ALARA Program
results in doses a
fraction of annual
limits.

Vol. 11
Mill Health and
Safety Plan
Vol. 11
Mill Health and
Safety Plan

Vol. 11
Mill Health and
Safety Plan
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EFR has petitioned to
use DCFs from ICRP
68, which is approved.

Citation

4.6.5

4.7.1

4.9.1

4.9.1.1

Requirement
determine the
individual's dose and to
demonstrate compliance
with the occupational
dose limits. See 4.46.
Notwithstanding 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
footnote 3 of Appendix
4B.
If the licensee or
registrant is required to
monitor pursuant to
both 4.18.1 and 4.18.2,
the licensee or registrant
shall demonstrate
compliance with the
dose limits by summing
external and internal
doses… The licensee or
registrant may
demonstrate compliance
with the requirements
for summation of
external and internal
doses pursuant to 4.7.2,
4.7.3 and 4.7.4.
For purposes of
assessing dose used to
determine compliance
with occupational dose
equivalent
limits, the licensee or
registrant shall, when
required pursuant to
4.18, take suitable and
timely measurements
of:
Concentrations of

Locations in
application

Comment

Vol. 11
Mill Health and
Safety Plan

Bioassay program used
to monitor this
parameter.

Vol. 11
Mill Health and
Safety Plan

Dose limits are total
effective dose
equivalent (TEDE) so
internal and external
must be monitored.

Vol. 11
Mill Health and
Safety Plan

Licensee has a program
that requires all
pertinent measurements
to be made.

Vol. 11

Standard Operating
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Citation

4.9.1.2
4.9.1.3
4.9.1.4

4.9.2

4.9.3

4.9.3.1

Requirement
radioactive materials in
air in work areas; or

Locations in
application
Mill Health and
Safety Plan

Quantities of
radionuclides in the
body; or
Quantities of
radionuclides excreted
from the body; or
Combinations of
4.9.1.1, 4.9.1.2 and
4.9.1.3.

Vol. 11
Mill Health and
Safety Plan
Vol. 11
Mill Health and
Safety Plan
Vol. 11
Mill Health and
Safety Plan

Unless respiratory
protective equipment is
used, as provided in
4.24, or the assessment
of intake is based on
bioassays, the licensee
or registrant shall
assume that an
individual inhales
radioactive material at
the airborne
concentration in which
the individual is present.
When specific
information on the
physical and
biochemical properties
of the radionuclides
taken into the body or
the behavior of the
material in an individual
is known, the licensee
or registrant may:
Use that information to
calculate the committed
effective dose
equivalent, and, if used,
the licensee or registrant
shall document that
information in the
individual's record; and

Vol. 11
Mill Health and
Safety Plan

Comment
Procedures (SOPs) for
general air and BZ
samplers
SOP for whole body
program
SOP for bioassay
program
Dose is calculated based
primarily on direct
gamma and inhalation
and ingestion.
Dose calculation
procedure.

In process.
Vol.3 Ecological
Screening of
Raffinate Material
Vol.1
License Application

This is common for
uranium recovery
projects where there is a
known combination(s)
of uranium series
isotopes.

Not specifically
requested in
application.

This is usually reserved
for an incident or nonnormal intake.
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Citation

Requirement

4.9.3.2

Upon prior approval of
the Department, adjust
the DAC or ALI values
to reflect the actual
physical and chemical
characteristics of
airborne radioactive
material, for example,
aerosol size distribution
or density; and
Separately assess the
contribution of
fractional intakes of
Class D, W, or Y
compounds of a given
radionuclide to the
committed effective
dose equivalent.
The licensee or
registrant shall ensure
that the dose equivalent
to an embryo/fetus
during the entire
pregnancy, due to the
occupational exposure
of a declared pregnant
woman, does not exceed
5 mSv (0.5 rem). See
4.46 for recordkeeping
requirements.
Dose Limits for
Individual Members of
the Public.
Each licensee or
registrant shall conduct
operations so that:
The total effective dose
equivalent to individual
members of the public
from the licensed or
registered operation
does not exceed 1
milliSievert (0.1 rem) in
a year,

4.9.3.3

4.13.1

4.14
4.14.1
4.14.1.1

Locations in
application
Vol. 11
Mill Health and
Safety Plan

Comment
The applicant petitioned
the Department in their
response to RFI 2 that
they would like to
calculate a site-specific
DAC.

Vol. 11
Mill Health and
Safety Plan

The procedures call for
this even though the
NRC guidance has not
been updated yet.

Vol. 11
Mill Health and
Safety Plan

Standard
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Citation

4.14.4

4.15.1

Requirement
exclusive of the dose
contributions from
background radiation,
from any medical
administration the
individual has received,
from exposure to
individuals administered
radioactive material and
released in accordance
with 7.26, from
voluntary participation
in medical research
programs, and from the
dose contribution from
the licensee's or
registrant's disposal of
radioactive material into
sanitary sewerage in
accordance with 4.35,
and
In addition to the
requirements of Part 4, a
licensee or registrant
subject to the provisions
of the U.S.
Environmental
Protection Agency's
generally applicable
environmental radiation
standards in 40 CFR
190 (July 1, 2004) shall
comply with those
standards.
The licensee or
registrant shall make or
cause to be made
surveys of radiation
levels in unrestricted
areas and radioactive
materials in effluents
released to unrestricted
areas to demonstrate
compliance with the

Locations in
application

Comment

Vol. 12 Estimates of
Radiation Doses to
Members of the
Public from the
Piñon Ridge Mill.

These are the organ
doses that are also
required by Appendix A
of Part 18.

Vol. 11
Mill Health and
Safety Plan
Vol.12
Operational
Monitoring Plan

Air, water and soil
samples collected on a
regular basis.
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Citation

4.17.1

4.17.1.1

4.17.1.2

4.17.2

4.22

Requirement
dose limits for
individual members of
the public in 4.14.
Each licensee or
registrant shall make, or
cause to be made,
surveys that:
Are necessary for the
licensee or registrant to
comply with Part 4; and

Are necessary under the
circumstances to
evaluate:
(1) The magnitude and
extent of radiation
levels; and
(2) Concentrations or
quantities of radioactive
material; and
(3) The potential
radiological hazards.
The licensee or
registrant shall ensure
that instruments and
equipment used for
quantitative radiation
measurements, for
example, dose rate and
effluent monitoring, are
calibrated at intervals
not to exceed 12 months
for the radiation
measured unless
otherwise noted in these
regulations.
The licensee shall use,
to the extent practical,
process or other
engineering controls,
such as containment,

Locations in
application

Comment

Vol. 11
Mill Health and
Safety Plan
Vol.12
Operational
Monitoring Plan

Surveys and
measurements on an
ongoing and routine
basis.

Vol. 11
Mill Health and
Safety Plan
Vol.12
Operational
Monitoring Plan

This includes
environmental sampling
of biota, etc.

Vol. 1. License
Application
Vol. 12
Operational
Monitoring Program

Vol. 11
Mill Health and
Safety Plan
Vol. 12
Operational
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Bag houses and
scrubbers used to limit
effluents.

Citation

10.3.1

10.3.1.1
10.3.1.2

10.3.1.3

10.3.1.4

Requirement
decontamination or
ventilation, to control
the concentrations of
radioactive material in
air.
All individuals who in
the course of
employment are likely
to receive in a year an
occupational dose (see
also 10.3.2) in excess of
1 milliSievert (100
mrem) shall be:
Kept informed of the
storage, transfer, or use
of sources of radiation;
Instructed in the health
protection problems
associated with
exposure to radiation
and/or radioactive
material to the
individual and potential
offspring, in precautions
or procedures to
minimize exposure, and
in the purposes and
functions of protective
devices employed;
Instructed in, and
required to observe, to
the extent within the
worker's control, the
applicable provisions of
these regulations and
licenses for the
protection of personnel
from exposures to
radiation or radioactive
material;
Instructed of their
responsibility to report
promptly to the licensee
or registrant any

Locations in
application
Monitoring Program

Comment

Vol. 11
Mill Health and
Safety Plan

These requirements are
all elements of the
training program.

Vol. 11
Mill Health and
Safety Plan
Vol. 11
Mill Health and
Safety Plan

Vol. 11
Mill Health and
Safety Plan

Vol. 11
Mill Health and
Safety Plan

[Appendix C  25]

Citation

10.3.1.5

10.3.1.6

10.5.1

17.5.1

Requirement

Locations in
application

condition which may
constitute, lead to, or
cause a violation of the
Act, these regulations,
and licenses or
registrations, or
unnecessary exposure to
radiation and/or
radioactive material;
Instructed in the
appropriate response to
warnings made in the
event of any unusual
occurrence or
malfunction that may
involve exposure to
radiation and/or
radioactive material;
and
Advised as to the
radiation exposure
reports which workers
shall be furnished
pursuant to 10.4.
Each licensee or
registrant shall afford to
the Department at all
reasonable times
opportunity to inspect
materials, machines,
activities, facilities,
premises, and records
pursuant to these
regulations.
Each licensee who
transports licensed
material outside the site
of usage, as specified in
the Department license,
or where transport is on
public highways, or
who delivers licensed
material to a carrier for
transport, shall:

Comment

Vol. 11
Mill Health and
Safety Plan

Vol. 11
Mill Health and
Safety Plan
Not in application

Vol. 11
Mill Health and
Safety Plan
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Policy – this allows for
the Department to make
unannounced
inspections.

Citation
17.5.1.1

18.3

Requirement

Locations in
application
Comply with the
Vol. 11
applicable requirements, Mill Health and
appropriate to the mode Safety Plan
of transport, of the
regulations of the DOT,
particularly the
regulations of the DOT
in the following areas:
(1) Packaging - 49 CFR
Part 173: Subparts A
and B and I.
(2) Marking and
labeling - 49 CFR Part
172: Subpart D, §§
172.400 through
172.407, §§ 172.436
through 172.441, and
Subpart E.
(3) Placarding - 49 CFR
Part 172: Subpart F,
especially §§ 172.500
through 172.519,
172.556, and
Appendices B and C.
(4) Accident reporting 49 CFR Part 171: §§
171.15 and 171.16.
(5) Shipping papers and
emergency information
- 49 CFR Part 172:
Subparts C and G.
(6) Hazardous material
employee training - 49
CFR Part 172: Subpart
H.
(7) Security plans - 49
CFR Part 172: Subpart
I.
(8) Hazardous material
shipper/carrier
registration - 49 CFR
Part 107: Subpart G.
Special Requirements
The Application plus
for Issuance of Specific the additional
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Comment
This section mostly
pertains to shipping of
yellowcake from the
mill. The mines are
responsible for shipping
the ore to the mill.

The Department has
determined that the

Citation

18.3.1

18.3.1.1
18.3.1.2

Requirement
Licenses For Source
Material Milling. In
addition to the
requirements set forth in
RH 3.8 and 3.9, a
specific license for
source material milling
will be issued if the
applicant submits to the
Department a complete
and accurate application
that clearly
demonstrates how
objectives and
requirements of this Part
are met.
Failure to clearly so
demonstrate shall be
grounds for refusing to
accept an application.
An application for a
license or to amend or
renew an existing
license to receive,
possess, and use source
material for milling or
byproduct material as in
definition (2) of RH 1.4
shall include all
information required
under these regulations
and such other
information as the
Department may deem
necessary, and shall
address the following:
Description of the
proposed project or
action;
Area/site characteristics
including geology,
topography, hydrology
and meteorology;

Locations in
application
information
requested.

The Application plus
the additional
information
requested.

Comment
application (with the
additional submitted
information) is adequate
to meet these criteria.

The Department has
determined that the
application (with the
additional submitted
information) is adequate
to meet these criteria.

Environmental Report

Environmental Report

Vol. 4
Geologic Report
Vol 5.
Vol. 6
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These reports plus
additional submitted
information in the
responses to RFI’s.
The site is adequately

Citation

Requirement

Locations in
Comment
application
Baseline Surface
characterized.
Hydrology Report
Hydrogeology
Report
Vol. 7
Meteorology/Climate
Report

18.3.1.3

Radiological and
nonradiological impacts
of the proposed project
or action, including
waterway and
groundwater impacts;

Environmental Report

18.3.1.4

Environmental effects
of accidents;

8.3.1.5

Tailings disposal and
decommissioning;

Vol. 3
Ecological Screening
of Raffinate
Vol. 6
Baseline Surface
Hydrology Modeling
Vol. 11
Radiological
Exposure Pathways
Vol. 11
Accident and Risk
Assessment
Vol. 12
Operational
Monitoring Plan
Vol. 11
Accident and Risk
Assessment

Vol. 2
Tailings Cell Design
Report
Vol. 2
Evaporation Cell
Design
Vol. 3
Facility Operating
Plan
Vol. 12
Material
Containment Plan
Vol. 13
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Effluents are kept to a
minimum and offsite
impacts are minimal

The risk assessment
evaluated a range of
potential accidents and
determined that
environmental effects of
accidents are
manageable.
Tailings and
evaporation cells stateof-the practice,
designed to minimize
windblown dusting.

Citation

Requirement

Locations in
application
Decommissioning
Plan

Comment

Amended Vol. 13
Tailings Cell Closure
Design

18.3.1.6

Site and project
alternatives.

Environment Report

18.3.2

The applicant shall
provide procedures
describing the means
employed to meet the
following
requirements during the
operational phase of any
project.
Milling operations shall
be conducted so that all
releases are reduced to
as low as is reasonably
achievable below the
limits of Part 4.

Vol. 11
Mill Health & Safety
Plan

The mill operator shall
conduct at least daily
inspection of any
tailings or waste
retention systems. The
inspection shall be
performed by a person
who is qualified and
approved by the
Department. Records of
such inspections shall
be maintained for
review by the
Department.
During any one full year
prior to any major site
construction, the
applicant/licensee shall
conduct a
preoperational

Vol. 11
Mill Health & Safety
Plan

The evaporation ponds,
tailings cells, and piping
to the cells will be
inspected daily.

Environmental Report

Preoperational
monitoring exceeds
basic requirements of
Reg. Guide 4.14.
Mill will have
numerous sensors on

18.3.2.1

18.3.2.2

18.3.3

Augmented in
Environmental Impact
Analysis

Vol. 3
Facility Operational
Plan
Vol. 11
Mill Health & Safety
Plan

Vol. 3
Soil Survey
Vegetation Survey
Wildlife Survey
Biological Survey
Vol. 4
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Citation

18.3.4

Requirement

Locations in
application
Phase 2 Geotechnical
monitoring program to
provide complete
Investigation
Vol. 5
baseline data on a
Hydrogeologic
milling site and its
Report
environs.
Pump Test Report
Throughout the
Groundwater
construction and
Monitoring
Summary
operating phases of the
mill, the
Vol. 6
applicant/licensee shall Baseline Surface
conduct an operational
Hydrology Report
Surface Water
monitoring program to
Monitoring
measure or evaluate
Summary
compliance with
applicable standards and Vol. 7
regulations, to evaluate Meterological Air
Climate Report
performance of control
systems and procedures, Vol. 9
Baseline
to evaluate
Radiological
environmental impacts
Investigation
of operation, and to
Vol. 10
detect potential longBaseline Survey of
term effects.
Radionuclides in
Animal Tissue
Vol. 15
Archaeological
Treatment

The environmental
report required by RH
3.8.8 shall contain all
information deemed
necessary by the agency
to assist the agency in
the evaluation of the
short-term and long-

Vol. 12
Operational
Monitoring Program
Material
Containment Plan
SPCC Plan.
Environment Report,
as augmented by the
responses to the
RFIs.
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Comment
tanks/systems.
Secondary containment
and dust suppression
practices will reduce
off-site effluents.
Zero discharge surface
water facility.
Over 400 feet to
groundwater.

Environmental Impact
Analysis

Citation

18.3.6

Requirement
range environmental
impact of the project
and activity so that the
agency may weigh
environmental,
economic, technical,
and other benefits
against environmental
costs, while considering
available alternatives…
An application for a
license to receive,
possess and use source
material for milling or
byproduct material as in
definition (2) of RH 1.4
shall contain proposed
specifications relating to
the milling operations
and the disposition of
tailings or wastes
resulting from such
milling activities to
achieve the
requirements and
objectives set forth in
the criteria listed in
Appendix A to this Part
18.

Locations in
application

Comment

Vol. 1
Basic Engineering
Drawings
Vol. 2
Technical
Specifications
Vol. 3
Facility Operations
Plan
Vol. 8
Ambient Air
Monitoring Plan
Vol. 11
Mill Health and
Safety Plan
Vol. 12
Operational
Monitoring Plan
Material
Containment Plan

The Department has
determined that the
application and
supporting information
contains necessary
information to evaluate
the application against
this criterion.

Each application for a
new license or for
license renewal must
clearly
demonstrate how the
requirements and
objectives set forth in
Appendix A to this Part
18 have been addressed.
Failure to clearly
demonstrate how the
requirements and
objectives in
Appendix A to this Part
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Additional discussion
below relative to
Appendix A.

Citation

18.4.1

18.4.1.1

18.4.1.2

Requirement
18 have been addressed
shall be grounds for
refusing to accept an
application.
For each license
application or
application to amend or
renew an existing
license to receive,
possess, or use source
material for uranium or
thorium milling or
byproduct material as in
definition (2) of RH 1.4
which will have a
significant impact on
the environment, the
Department shall
prepare a written
analysis of the impact of
the licensed activity on
the
environment, which
shall be available to the
public and for review by
the U.S. Nuclear
Regulatory Commission
at the time of public
notice of hearing, which
analysis shall include:
An assessment of the
radiological and
nonradiological impacts
to the public health;

Locations in
application

Comment

Environmental Report

Environmental Impact
Analysis

Vol. 9
Baseline
Radiological
Investigation
Vol. 11
Estimation of
Radiation Doses
Radiological
Pathways Report
Accident and Risk
Assessment
An assessment of any
Vol. 5
impact on any waterway Hydrogeologic
and ground water;
Report
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As augmented by
responses to RFIs

Citation

Requirement

Locations in
application
Pumping Test Report
Groundwater
Monitoring
Summary
Vol. 6
Baseline Surface
Hydrology
Surface Water
Monitoring
Summary
Vol. 11
Radiological
Exposures Pathways
Report

18.4.1.3

Consideration of
alternatives to the
activities to be
conducted;
Consideration of the
long-term impacts of the
licensed activities.

Environmental Report

18.4.1.4

18.4.2

18.4.3

Comment

Environmental Report

Vol. 11
Estimate of
Radiation Doses
Radiological
Exposures Pathways
Report
Environmental
Report
Input from:
DOW
DOLA
CDOT
DPS

In preparing the
environmental impact
analysis, the
Department may use
and incorporate by
reference the
environmental report
prepared by the
applicant as required by
RH 3.8.8 and
environmental
assessments prepared by
Federal, State or local
agencies.
Environmental Report
The environmental
impact analysis, or any
part thereof, shall be
prepared directly by the
Department or the
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The Department hereby
incorporates by
reference the
Environmental Report
and augmented it in the
Environmental Impact
Analysis.

The Department
prepared the
Environmental Impact
Analysis, however it is
noted that numerous

Citation

18.5

18.7

18.7.1

Requirement

Locations in
application

Department shall utilize
the third party method
set forth in RH 3.13.
Prior to issuance of the
license, the applicant
shall (1) establish
financial assurance
arrangements, as
provided by RH 3.9.5,
to ensure
decontamination and
decommissioning of the
facility and (2) provide
a fund adequate to cover
the payment of the cost
for long-term care and
monitoring as provided
by RH 3.9.5.10. Such
fund shall be sufficient
to meet the
requirements of RH
3.9.5.10.4. The
Department will
consider proposals to
combine the two
types of financial
assurance. Financial
assurance shall be
provided prior to
commencement of
construction or
operation.
Each licensee
authorized to receive,
possess or use source
material for milling or
byproduct material as in
definition (2) of RH 1.4
shall:
Operate in accordance
with the requirements of
this Part 18, in
particular the
procedures required by

Vol. 13
Decommissioning
and Reclamation
Cost Estimate

Comment
contractors contributed
to the Environmental
Report.
Funds will be deposited
prior to site construction
to cover site
construction; full surety
prior to receipt of
radioactive material onsite.

Vol. 11.
As augmented by the
Mill Health and
responses to RFIs.
Safety Plan
Vol. 12
Emergency Response
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Citation

Requirement
RH 18.3.2, monitoring
required by 18.3.3, and
the requirements and
objectives of Appendix
A to this Part 18.

18.8.1

18.8.1.1
18.8.1.2

18.8.1.2.1

18.8.1.2.2

In addition to the
information required
under RH 3.16, each
licensee authorized to
receive, possess or use
source material for
milling or byproduct
material as in definition
(2) of RH 1.4 shall
submit a plan for
completion of
decommissioning if the
procedures necessary to
carry
out decommissioning:
Have not been
previously approved by
the Department; and
Could increase potential
health and safety
impacts to workers or to
the public, such as in
any of the following
cases:

Procedures would
involve techniques not
applied routinely during
cleanup or maintenance
operations; or
Workers would be
entering areas not
normally occupied

Locations in
application
Plan
Operational
Monitoring Plan
Material
Containment Plan
SPCC Plan
Vol. 13
Stormwater
Management Plan
Vol. 13
Decommissioning
Plan
Amended Vol. 13
Tailings Cell Closure
Design

Closure
Specifications

Comment

Plans are preliminary at
this early date; however
they are adequate for
licensing the mill.
Contractors specialize
in mill demo and are
likely to be used at this
site.

Contractor plans will be
approved by the
Department.
Vol. 13
Decommissioning
Plan
Amended Vol. 13
Tailings Cell Closure
Design

Closure
Specifications
Vol. 13
Decommissioning
Plan

Contractor plans will be
approved by the
Department.

Vol. 11
Health and Safety
Plan

Radiation Work Permits
used in these cases.
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Citation

18.8.1.2.3

18.8.1.2.4

18.8.2

18.8.3

18.8.3.1

Requirement
where surface
contamination and
radiation levels are
significantly higher than
routinely encountered;
or
Procedures could result
in significantly greater
airborne concentrations
of radioactive
materials than are
present during
operation; or
Procedures could result
in significantly greater
releases of radioactive
material to the
environment than those
associated with
operation.
Procedures with
potential health and
safety impacts may not
be carried out prior to
approval of the
decommissioning plan.

Locations in
application

Comment

Vol. 13
Decommissioning
Plan

Dust Suppression is a
major requirement
during
decommissioning.

Vol. 13
Decommissioning
Plan

Dust Suppression is a
major requirement
during
decommissioning.
Increased monitoring is
also required.

Vol. 13
Decommissioning
Plan

Decommissioning
cannot proceed without
Department approval
(usually through license
conditions/amendments)

Amended Vol. 13
Tailings Cell Closure
Design

The proposed
decommissioning plan,
if required by RH 18.8.1
or by license condition,
must
include:

Vol. 13
Decommissioning
Plan

Description of planned
decommissioning
activities;

Vol. 13
Decommissioning
Plan

Amended Vol. 13
Tailings Cell Closure
Design

Amended Vol. 13
Tailings Cell Closure
Design

18.8.3.2

Description of methods
used to assure
protection of workers

Vol. 13
Decommissioning
Plan
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Activities are spelled
out in general terms,
plan will be updated as
closure approaches.

Commitment is made in
the report.

Citation

18.8.3.3

18.8.3.4

18.8.4

18.8.5

Requirement
and the environment
against
radiation hazards during
decommissioning;
A description of the
planned final radiation
survey; and

An updated detailed
cost estimate for
decommissioning,
comparison of that
estimate with present
funds set aside for
decommissioning, and
plan for assuring the
availability of adequate
funds for completion of
decommissioning.
The proposed
decommissioning plan
will be approved by the
Department if the
information
therein demonstrates
that the
decommissioning will
be completed as soon as
is reasonable and that
the health and safety of
workers and the public
will be adequately
protected.
Upon approval of the
decommissioning plan
by the Department, the
licensee shall complete
decommissioning in
accordance with the
approved plan. As a
final step in
decommissioning, the

Locations in
application

Comment

Vol. 13
Decommissioning
Plan

Commitment is made in
the report for a final
status survey plan prior
to decommissioning.
It is not consistent with
MARSSIM at this time.
Cost estimate is
thorough and done by a
reputable third party
contractor.

Vol. 13
Decommissioning
and Reclamation
Cost Estimate

Vol. 13
Decommissioning
Plan
Amended Vol. 13
Tailings Cell Closure
Design

Decommissioning
and Reclamation
Cost Estimate

Vol. 13
Decommissioning
Plan
Amended Vol. 13
Tailings Cell Closure
Design
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These are living
documents and will be
updated over time based
on available information
and standards of care in
place at closure.

Decommissioning is to
be performed within 24
months after cessation
of principal activities at
the site.

Citation

18.8.6

Requirement
licensee shall submit the
information required in
RH 3.16.4.1.5 and shall
certify the disposition of
accumulated wastes
from decommissioning.
If the information
submitted under RH
3.16.4.1.5 or 18.8 does
not adequately
demonstrate
that the premises are
suitable for release for
unrestricted use, the
Department will inform
the
licensee of the
appropriate further
actions required for
termination of license.

Locations in
application

Comment

Vol. 13
Decommissioning
Plan

The Department will
approve final conditions
prior to license
termination and transfer
to long term
stewardship.

Amended Vol. 13
Tailings Cell Closure
Design

Part 18
Criteria Relating To The Throughout
Appendix A Operation Of Mills
application
And The Disposition Of
The Tailings Or Wastes
From These Operations
Introduction This appendix
establishes technical,
ownership, and longterm site surveillance
criteria relating to the
siting, operation,
decontamination,
decommissioning, and
reclamation of mills and
tailings or waste
systems and sites at
which such mills and
systems are located.
The specifications shall
be developed
considering the
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NOTE: The following
sections are paraphrased
for brevity. The
performance
specifications in the
Appendix are not
concise.

Current application is
for 500-tpd mill. A
license amendment and

Citation

Criterion
1A.

Requirement

Locations in
application

expected full capacity of
tailings or waste
systems and the lifetime
of mill operations.
Where later expansions
of systems or operations
may be likely (for
example, where large
quantities of ore now
marginally
uneconomical may be
stockpiled), the
amenability of the
disposal system to
accommodate increased
capacities without
degradation in longterm stability and other
performance factors
shall be evaluated.
Licensees or applicants
may propose to the
Department alternatives
to meet the specific
requirements in this
Appendix. The
alternative proposals
may take into account
local or regional
conditions, including
geology, topography,
hydrology, and
meteorology.
The general goal or
broad objective in siting
and design decisions is
permanent isolation of
tailings and associated
contaminants by
minimizing disturbance
and dispersion by
natural forces, and to do
so without ongoing
maintenance.

Comment
administrative process
will be required to
increase to 1,000 tpd.
Tailings cells and
evaporation cells are
modular, and will be
built as needed, if
needed.

Amended Vol. 13
Tailings Cell Closure
Design

Current state of the art
design for cap is an
example of an
alternative design
(water balance cover vs.
highly engineered cover
system).

Amended Vol. 13
Tailings Cell Closure
Design

Cells will be mostly
below grade. Paradox
Valley is a depositional
environment, the cells
would be covered over
time if left alone.
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Citation

Requirement
The following site
features
which will contribute to
such a goal or objective
must be considered in
selecting among
alternative tailings
disposal sites or judging
the adequacy of existing
tailings sites:
(1) Remoteness from
populated areas;

Criterion
1B.

Criterion
1C.

(2) Hydrologic and
other natural conditions
as they contribute to
continued
immobilization and
isolation of
contaminants from
ground-water sources;
and
(3) Potential for
minimizing erosion,
disturbance, and
dispersion by natural
forces over the long
term.
The site selection
process must be an
optimization to the
maximum extent
reasonably
achievable in terms of
the features in Criterion
1A.
In the selection of
disposal sites, primary
emphasis must be given
to isolation of tailings or

Locations in
application

Comment

Environmental Report

The site is remote,
sparse population in the
area. Groundwater and
surface water pathways
incomplete, only air
pathway and it meets all
limits
Over 400’ to
groundwater under the
site. Cells have
composite liner systems
and cover design limits
infiltration.

Environmental Report

Vol. 11
Environmental
Pathways Report

Amended Vol. 13
Tailings Cell Closure
Design

Water balance cover
(ET cover). Paradox
Valley is a depositional
environment, site would
be covered over time.

Environmental Report

Eight potential sites
were evaluated prior to
selection of the Piñon
Ridge site.

Environmental Report

Site meets long term
criteria (depositional
environment). The site
is centrally located to
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Citation

Criterion
1D.

Criterion 2.

Requirement

Locations in
application

wastes, a matter having
long-term impacts, as
opposed to
consideration only of
short-term convenience
or benefits, such as
minimization of
transportation or land
acquisition costs. While
isolation of tailings will
be
a function of both site
and engineering design,
overriding consideration
must be given to siting
features given the longterm nature of the
tailings hazards.
Amended Vol. 13
Tailings should be
disposed of in a manner Tailings Cell Closure
Design
that no active
maintenance is required
to
preserve conditions of
the site.
To avoid proliferation
of small waste disposal
sites and thereby reduce
perpetual surveillance
obligations, byproduct
material as in definition
(2) of RH 1.4, from in
situ extraction
operations, such as
residues from solution
evaporation or
contaminated control
processes , and wastes
from small remote
above ground extraction
operations shall be
disposed of at existing
large mill tailings
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Comment
mines, however final
location was chosen
based on geotechnical,
groundwater, and longterm requirements.
Satisfied.

Cap is state of the art,
and will not require
active maintenance,
once vegetative cover
established. Site will be
under perpetual care of
U.S. Department of
Energy.
Conditional Use Permit
from MONTCO does
not allow for direct
disposal or alternate
feed. Licensee has not
sought authorization for
alternate feed or direct
disposal with the
exception of their own
water treatment
residuals from their
mines. The Department
has evaluated this
request. It will be
considered if 1)
MONTCO revises their
CUP, 2) plans and
procedures are provided

Citation

Criterion 3.

Criterion
4A.

Requirement

Locations in
application

disposal sites; unless
considering the nature
of the wastes, such as
their volume and
specific activity and the
costs and environmental
impacts of transporting
the wastes to a large
disposal site, such
offsite disposal is
demonstrated to be
impracticable or the
advantages of onsite
burial clearly outweigh
the benefits of reducing
the perpetual
surveillance obligations.
The "prime option" for
disposal of tailings is
placement below grade,
either in mines or
specially excavated pits
(that is, where the need
for any specially
constructed retention
structure is eliminated).
Where full below grade
burial is not practicable,
the size of retention
structures, and size and
steepness of slopes
associated with exposed
embankments must be
minimized by
excavation to the
maximum extent
reasonably achievable
or appropriate given the
geologic and hydrologic
conditions at a site.
Upstream rainfall
catchment areas must be
minimized to decrease
erosion potential and the

Comment
in more detail.

Vol. 2
Tailings Cell Design
Report
Amended Vol. 13
Tailings Cell Closure
Design

Vol. 2
Tailings Cell Design
Report

Cells are excavated to ~
70’ below grade. Final
cap will be ~ 30’ above
grade. No dams will be
required.

Follows NRC guidance
in NUREG 1620.

Amended Vol. 13
Tailings Cell Closure
Design

Environmental Report

Vol. 1
Site Draining Plan
Vol. 12
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Upstream area relatively
small. Site is graded to
divert upstream surface
water. On-site surface

Citation

Criterion
4B.
Criterion
4C.

Criterion
4D.

Requirement

Locations in
application
size of the floods, which Material
could erode or wash out Containment Plan
sections of the tailings
disposal area.
Environmental Report
Topographic features
Vol. 4
should provide good
Geologic Report
wind protection.
Embankment and cover Vol. 2
slopes must be
Tailings Cell Design
relatively flat after final Report
Amended Vol. 13
stabilization to
Tailings Cell Closure
minimize erosion
Design
potential and to provide
conservative factors of
safety assuring longterm stability. The
broad objective should
be to contour final
slopes to grades which
are as close as possible
to those which would
be provided if tailings
were disposed of below
grade: this could, for
example, lead to slopes
of about 10 horizontal
to 1 vertical (10h:1v) or
less steep.
Amended Vol. 13
A full self-sustaining
Tailings Cell Closure
vegetative cover must
Design
be established or rock
cover employed to
reduce wind and water
erosion to negligible
levels.
Amended Vol. 13
(1) Where a full
Tailings Cell Closure
vegetative cover is not
Design
likely to be selfsustaining due to
climatic or other
conditions, such as in
semi-arid and arid
regions, rock cover
must be employed on
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Comment
water captured; zero
discharge facility.
Site is a depositional
environment. Satisfied.
As amended by changes
supplied to RFI #4.
Final grade will be 10:1

A vegetative cover is an
integral part of the
water balance cap.

A 1-foot rock blanket
will be placed on the
outslopes.

Citation

Requirement

Criterion
4E.

slopes of the
impoundment system.
(2) The following
factors must be
considered in
establishing the final
rock cover design to
avoid displacement of
rock particles by human
and animal traffic or by
natural process, and to
preclude undercutting
and piping:
(5) Furthermore, all
impoundment surfaces
must be contoured to
avoid areas of
concentrated surface
runoff or abrupt or
sharp changes in slope
gradient. In addition to
rock cover on slopes,
areas toward which
surface runoff might be
directed must be well
protected with
substantial rock cover
(rip rap). In addition to
providing for stability of
the impoundment
system itself, overall
stability, erosion
potential, and
geomorphology of
surrounding terrain
must be evaluated to
assure that there are not
ongoing or potential
processes, such as gully
erosion, which would
lead to impoundment
instability.
The impoundment may
not be located near a

Locations in
application

Comment

Amended Vol. 13
Tailings Cell Closure
Design
Revised Closure
Specifications

All rock meets
durability testing per
specifications.

Amended Vol. 13
Tailings Cell Closure
Design

All channels, including
those between the
disposal cells and runoff
channels have durable
rock that meets
standards.

Environmental Report

Site was investigated
thoroughly; site is

Vol. 4
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Citation

Requirement

capable fault that could
cause a maximum
credible earthquake
larger than that which
the impoundment could
reasonably be expected
to withstand…
Criterion 4F The impoundment,
where feasible, should
be designed to
incorporate features,
which will promote
deposition. For
example, design
features, which promote
deposition of sediment
suspended in any
runoff, which flows into
the impoundment area,
might be utilized; the
object of such a design
feature would be to
enhance the thickness of
cover over time.
Criterion 5. Criteria 5A-5D and
Criterion 10 incorporate
the basic ground-water
protection standards
imposed by the
Environmental
Protection Agency in 40
CFR Part 192, Subparts
D and E (48 FR 45926;
October 7, 1983) which
apply during operations
and prior to the end of
closure.
Criterion
(1) The primary ground5A.
water protection
standard is a design
standard for surface
impoundments used to
manage byproduct
material. Unless

Locations in
application
Geological Report

Comment
designed to withstand
maximum credible local
event.

Amended Vol. 13
Tailings Cell Closure
Design

Paradox Valley is a
depositional
environment. The ET
vegetative cover will
promote deposition.
Runoff channels are
designed to trap
sediment.

Environmental Report

These are the same
parameters found in
Appendix A.

Amended Vol. 13
Tailings Cell Closure
Design

State of the art liner
system. HDPE liners
will remain in place
after closure.
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Citation

Requirement

Locations in
application

exempted under
paragraph 5A(3) of this
criterion, surface
impoundments (except
for an existing portion)
shall have a liner that is
designed, constructed,
and
installed to prevent any
migration of wastes out
of the impoundment to
the adjacent subsurface
soil, ground water, or
surface water at any
time during the active
life (including the
closure period) of the
impoundment…For
impoundments that will
be closed with the liner
material left in place,
the liner must be
constructed of materials
that can prevent wastes
from migrating into the
liner during the active
life of the facility.
(2) The liner required
by paragraph 5A(1)
above shall be:
(a) Constructed of
materials that have
appropriate chemical
properties and sufficient
strength and thickness
to prevent failure due to
pressure gradients
(including static head
and external
hydrogeologic forces),
physical contact with
the waste or leachate to
which they are exposed,
climatic conditions, the

Amended Vol. 13
Tailings Cell Closure
Design

Vol. 2
Technical
Specifications
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Comment

Citation

Requirement

Locations in
application

stress of installation,
and the stress of daily
operation;
(b) Placed upon a
foundation or base
capable of providing
support to the liner and
resistance to
pressure gradients
above and below the
liner to prevent failure
of the liner due to
settlement,
compression, or uplift;
and
(c) Installed to cover all
surrounding earth likely
to be in contact with the
wastes or leachate.
(4) A surface
impoundment must be
designed, constructed,
maintained, and
operated to prevent
overtopping resulting
from normal or
abnormal operations,
overfilling, wind and
wave actions, rainfall,
or
run-on; from
malfunctions of level
controllers, alarms, and
other equipment; and
from human error.
(5) When dikes are used
to form the surface
impoundment, the dikes
must be designed,
constructed, and
maintained with
sufficient structural
integrity to prevent
massive failure of the

Comment

Amended Vol. 13
Tailings Cell Closure
Design

Vol. 2
Technical
Specifications

Amended Vol. 13
Tailings Cell Closure
Design
Amended Vol. 13
Tailings Cell Closure
Design

More than adequate
freeboard in design.

Amended Vol. 13
Tailings Cell Closure
Design

Dikes are not made of
tailings, which
historically had poor
performance.

Closure
Specifications
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Citation

Criterion
5B.

Criterion
5E.

Requirement
dikes. In ensuring
structural integrity, it
must not be presumed
that the liner system
will function without
leakage during the
active life of
the impoundment.
(1) Uranium and
thorium byproduct
material in definition (2)
of RH 1.4 shall be
managed to conform to
the following secondary
ground-water protection
standard: hazardous
constituents entering the
ground water from a
licensed site must not
exceed the specified
concentration limits in
the uppermost aquifer
beyond the point of
compliance during the
compliance period…
In developing and
conducting ground
water protection
programs, applicants
and licensees shall also
consider the following:
(1) Installation of
bottom liners (Where
synthetic liners are
used, a leakage
detection system must
be
installed immediately
below the liner to
ensure major failures
are detected if they
occur…
Where clay liners are
proposed or relatively

Locations in
application

Comment

Vol. 5
Groundwater
Monitoring
Summary
Vol. 12
Operational
Monitoring Plan

Groundwater is very
deep at the site.
Monitoring shall be
conducted. Additional
groundwater monitoring
wells likely to be
required once
impoundment
constructed.
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A clay liner is NOT
proposed; however

Citation

Requirement

Locations in
application

thin, in situ clay soils
are to be relied upon for
seepage control, tests
must be conducted with
representative tailings
solutions and clay
materials to confirm that
no significant
deterioration of
permeability or stability
properties will occur
with continuous
exposure of clay to
tailings solutions.
(2) Mill process designs
which provide the
maximum practicable
recycle of solutions and
conservation of water to
reduce the net input of
liquid to the tailings
impoundment.
(3) Dewatering of
tailings by process
devices and/or in situ
drainage systems (At
new sites, tailings must
be dewatered by a
drainage system
installed at the bottom
of the impoundment to
lower the phreatic
surface and reduce the
driving head of seepage,
unless tests show
tailings are not
amenable to such a
system…
(4) Neutralization to
promote immobilization
of hazardous
constituents.

Comment
since the GCL layer at
the base of the liner
system is composed
partly of clay, the
Department had the
applicant conduct the
appropriate tests.

Vol. 13
Water and
Wastewater Plan
Revised Water
Balance

The mill is designed to
maximize reuse of
water. Raffinate that
cannot be reused is
evaporated rather than
left in the
impoundments.

Vol. 2
Tailings Cell Design

A dewatering system is
specified.

Vol. 3
Ecological Screening
of Raffinate Water

Neutralization was
evaluated and not
adopted because levels
of selenium would still
be toxic to wildlife.
Rather, bird netting and
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Citation

Requirement

Locations in
application

Comment
bird balls will be used
on the evaporation
ponds and tailings cells,
respectively.

Criterion
5G.

In support of a tailings
disposal system
proposal, the
applicant/operator shall
supply
information concerning
the following:
(1) The chemical and
radioactive
characteristics of the
waste solutions.

Environmental Report
Vol. 3
Ecological Screening
of Raffinate Water

Vol. 11
Radiological
Pathways Report

Criterion
5H.

(2) The characteristics
of the underlying soil
and geologic formations
particularly as they will
control transport of
contaminants and
solutions. This includes
detailed information
concerning extent,
thickness, uniformity,
shape, and orientation
of underlying strata.
Hydraulic gradients and
conductivities of the
various formations must
be determined…
(3) Location, extent,
quality, capacity and
current uses of any
ground water at and
near the site.
Steps must be taken
during stockpiling of
ore to minimize
penetration of

Vol. 4
Geologic Report
Phase-2
Geotechnical
Investigation
Vol. 5
Hydrogeologic
Report

EF based some of their
data on White Mesa,
which processes similar
ores, in addition to
sampling of various
ores. Tailings
radionuclide content
based on calculation.
Geology of the site was
thoroughly investigated
and is suitable for
location of the mill.

Environmental Report

Water use survey
conducted out for 5miles from mill.

Vol. 2
Ore Stockpile Design
Report

Ore pads are designed
with liners, compacted
soils and concrete
aprons to mitigate
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Citation

Criterion 6.

Requirement

Locations in
application

radionuclides into
underlying soils;
suitable methods
include lining and/or
compaction of ore
storage areas.
Tailings Cell Closure
(1) In disposing of
Design Report, Rev. 1
waste byproduct
material, licensees shall
place an earthen cover
(or approved
alternative) over tailings
or wastes at the end of
milling operations and
shall close the waste
disposal area
in accordance with a
design1 which provides
reasonable assurance of
control of radiological
hazards to
(i) be effective for 1,000
years, to the extent
reasonably achievable,
and, in any case, for at
least 200 years, and (ii)
limit releases of radon222 from uranium
byproduct materials,
and radon-220 from
thorium byproduct
materials, to the
atmosphere so as not to
exceed an average2
release rate of 0.74
Becquerel per square
meter per second
(Bq/m2s), or 20
picocuries per square
meter per second
(pCi/m2s), to the
extent practicable
throughout the effective
design life determined
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Comment
infiltration.

Revised cap design also
modeled to show
compliance with radon
flux requirements.
Revised water balance
cap more durable design
that highly engineered
barriers used earlier in
UMTRA.

Citation

Requirement

Locations in
application

pursuant to (1)(i) of this
criterion…
Vol. 2
(5) Near surface cover
Tailings Cell Design
materials, i.e., within
the top three meters (10
feet), may not include
waste or rock that
contains elevated levels
of radium; soils used for
near surface cover must
be essentially the same,
as far as radioactivity is
concerned, as that of
surrounding surface
soils. This is to ensure
that surface radon
exhalation is not
significantly above
background because of
the cover material itself.
Vol. 13
(6) The design
Decommissioning Plan
requirements in this
Criterion for longevity
and control of radon
releases apply to any
portion of a licensed
and/or disposal site
unless such portion
contains a concentration
of radium in land,
averaged over areas of
100 square meters,
which as a result of
byproduct material,
does not exceed the
background level by
more than: (i) 0.18
Becquerels (5
picocuries) per gram of
radium-226, or, in the
case of thorium
byproduct material,
radium-228, averaged
over the first 15
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Comment

Random fill layer will
not contain radium
contaminated soils, nor
will the final cap
materials.

These are the
concentration-based soil
cleanup standards in the
UMTRA act.

Citation

Requirement

Locations in
application

centimeters (cm) below
the surface, and (ii)0.56
Becquerels (15 pCi) of
radium-226, or, in the
case of thorium
byproduct material,
radium-228, averaged
over 15-cm thick layers
more than 15 cm below
the surface.
Vol. 13
Byproduct material
Mill Decommissioning
containing
Plan
concentrations of
radionuclides other than
radium in soil, and
surface activity on
remaining structures,
must not result in a total
effective dose
equivalent (TEDE)
exceeding the dose from
cleanup of radium
contaminated soil to the
above standard
(benchmark dose), and
must be at levels which
are as low is reasonably
achievable. If more than
one residual
radionuclide is present
in the
same 100 square-meter
area, the sum of the
ratios for each
radionuclide of
concentration present to
the concentration limit
will not exceed “1”
(unity). A calculation of
the potential peak
annual TEDE within
1000 years to the
average member of the
critical group that would
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Comment

This has yet to be
calculated. It will be a
requirement of the final
status survey plan when
it is finalized.

Citation

Criterion
6A.

Requirement
result from applying the
radium standard (not
including radon) on the
site must be submitted
for approval.
(7) The licensee shall
also address the
nonradiological hazards
associated with the
wastes in planning and
implementing closure.
The licensee shall
ensure that disposal
areas are closed in a
manner that minimizes
the need for further
maintenance. To the
extent necessary to
prevent threats to
human health and the
environment, the
licensee shall control
minimize, or eliminate
post-closure escape of
nonradiological
hazardous constituents,
leachate, contaminated
rainwater, or waste
decomposition products
to the ground or surface
waters or to the
atmosphere.
(1) For impoundments
containing uranium
byproduct materials, the
final radon barrier must
be completed
as expeditiously as
practicable considering
technological feasibility
after the pile or
impoundment ceases
operation in accordance
with a written,

Locations in
application

Comment

Vol. 3
Ecological Screening
of Raffinate Process
Water
Tailings Cell Closure
Design Report, Rev. 1

Revised cap more
durable over time,
requires less
maintenance.

Vol. 13
Mill Decommissioning
Plan

Current plans call for
placement as soon as
practical based on
settlement calculations
and dewatering.
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Citation

Criterion 7.

Criterion 8.

Requirement
Department-approved
reclamation plan.
(3) The Department
may authorize by
license amendment,
upon licensee report, a
portion of the
impoundment to accept
uranium byproduct
material or such
materials that are
similar in physical,
chemical, and
radiological
characteristics to the
uranium mill tailings
and associated wastes
already in the
pile or impoundment
from other sources,
during the closure
process.
The licensee shall
establish a detection
monitoring program
needed for the
Department to set the
site-specific ground
water protection
standards in paragraph
5B(1) of this appendix.
For all monitoring
under this paragraph,
the licensee or applicant
will propose for
Department approval as
license conditions
which constituents are
to be monitored on a
site-specific basis.
Milling operations must
be conducted so that all
airborne effluent
releases are reduced to

Locations in
application

Comment

Vol. 3
Facility Operations
Plan (Revised)

EF would like to accept
water treatment
residuals from their own
mines to process
through the mill
circuits. Little would
report to tailings.
No alternate feeds or
direct disposal from
non-EF sites is
authorized.

Vol. 12
Operational
Monitoring Plan

Additional groundwater
well likely to be
required once facility is
built.
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New design eliminates
fine ore bins, crushers,
and yellowcake stack
used in earlier mill

Citation

Requirement

Locations in
application

levels as low as is
reasonably achievable.
The primary means of
accomplishing this must
be by means of
emission controls.

To control dusting from
tailings, that portion not
covered by standing
liquids must be wetted
or chemically
stabilized to prevent or
minimize blowing and
dusting to the maximum
extent reasonably
achievable.
Milling operations
producing or involving
uranium and thorium
byproduct materials
must be conducted in
such a manner as to
provide reasonable
assurance that the
annual dose equivalent
does not exceed 0.25
milliSievert (25
millirem) to the whole
body, 0.75 milliSievert
(75 millirem) to the
thyroid, and 0.25
milliSievert (25
millirem) to any other
organ of any member of
the public as a result of
exposures to the
planned discharge of
radioactive material,
radon and its progeny

Vol. 13
Revised Estimates of
Radiation Doses to the
Public
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Comment
design. Ore pads have
year-round dust
suppression system.
Tailings will be kept
saturated. Tailings
buried mostly below
grade. All point sources
have appropriate bag
houses or scrubbers per
the APENS application
and pending air permit.
Tailings to remain
saturated until closure.
Bird balls will also
cover the pond. Interior
grade on the cells is
steep, the area for
exposed beaches is
reduced by design.
Dust suppression also
required for roads, etc.
Tailings must remain
saturated to meet these
criteria.

Citation

Criterion
8A.

Criteria 9

Requirement
excepted, to the general
environment.
Inspections of tailings
or waste retention
systems must be
conducted daily during
operations, or at an
alternate frequency
approved by the
Department for other
conditions….
The Department must
be immediately notified
of any failure in a
tailings or waste
retention system that
results in a release of
tailings or waste into
unrestricted areas, or
any
unusual conditions
(conditions not
contemplated in the
design of the retention
system) that if not
corrected could indicate
the potential or lead to
failure of the system
and result in a release of
tailings or waste into
unrestricted areas.

Locations in
application

Comment

Vol. 12
Revised Facility
Operations Plan

This is a throwback to
when tailings dams
were made of tailings.
Nonetheless, the daily
inspections are still
required, and include
the piping system to the
impoundments from the
mill. This plant is
designed with
secondary containment
such that leaks to the
environment should be
mitigated.

Addresses ownership
issues related to closure
and transfer.
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