


































































































































4.4 External Radiation Control Program

4.4.1 Occupational Exposure

The licensee has committed to using film or thermoluminescent dosimeter (TLD) badges to
determine individual exposures. Badges will be assigned to each employee working at the
facility within 30 days of employment. and the badges will be analyzed on a quarterly
basis. The cumulative occupational dose of the employee will be filed in accordance with
the requirements of 10 CFR Part 20. Employees receiving an exposure exceeding 25
percent of the 10 CFR Part 20 limits will have their job assignments modified, and the
licensee will conduct a review of the conditions which caused the action level to be
exceeded.

The staff concludes that the external exposure monitoring program is in accordance with
Regulatory Guide 8.30. and is, therefore, acceptable.

4.4.2 External Radiation Surveys

The licen:::ee stated that radiation area monitoring will be used throughout the mill to assist
in detecting abnormal operating conditions. A combination of beta and gamma radiation
measurements will be obtained monthly at 37 locations in the restricted area. The
locations are listed in Table 5.4-1 of the renewal application. Measurements will be taken
at a distance of one centimeter from each source. The radiological health monitoring
procedures submitted as Section 2.4 of Appendix D to the renewal application provides
details on all monitoring techniques to be utilized at the White Mesa mill.

The staff finds that the external radiation monitoring program is in accordance with
Regulatory G:Jide 8.30. and is, therefore, acceptable.

4.5 Internal Radiation Control Program

4.5.1 Airborne Radioactivity Surveys

a. Uranium

EFN proposes to use several forms of airborne radionuclide sampling to determine
personnel exposure to uranium-bearing dust. Area monitoring at 23 mill locations
will provide the main approach to determining personnel exposure. Areas
associated with yellowcake are sampled weekly, while other locations are sampled
on a monthly basis. The monitoring locations are shown on Table 5.4-2 of the
renewal application.

EFN indicated that area monitoring for airborne uranium will be accomplished
utilizing air samplers calibrated to forty liters per minute (Ipml with a sample
duration of sixty minutes. Analysis of samples is performed at the White Mesa
Laboratory using fluorometric methods to achieve standard lower level of detection
(LLD) requirements with sample turnaround times of less than a week. Sampling
will be performed under conditions typical of employee exposures. A record of the
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state of operation of both process and effluent control equipment aId ventilation
conditions will be maintained along with area sampling results.

Yellowcake calciner and packaging operators are required to wear individual air
samplers once per week. In addition, mill operating and maintenance personnel
working in processing areas where the potential exposure is projected to exceed 25
percent of 10 CFR Part 20 limits for uranium dust will be monitored with individual
air samplers on a periodic basis to establish typical uranium dust exposures for
these individuals. Individual air samplers consist of a sampling pump and lapel filter
holder capable of sampling at a rate of two Ipm for eight hours.

b. Radon progeny

The IicEjnsee stated that radon progeny will be measured on a monthly basis at the
23 locations used for air particulate sampling, with weekly sampling in areas that
exceed 25 percent of a working level during production periods. The modified
Kusnetz sampling and analysis procedure will be utilized to determine radon
concentrations.

The staff finds that the proposed program for airborne particulate monitoring is in
accordance with Regulatory Guide 8.30, and is, therefore, acceptable.

4.5.2 Internal Exposure to Radioactivity

Personnel time in the monitored areas is recorded on a daily time card by the employee.
Using this information, and the respective area airborne concentrations, an employee
exposure record is developed. When routine work is performed, assessment of an
individual's exposure to airborne natural uranium and radon daughters are calculated using
the methods described above. Quarterly breathing zone samples using portable samplers
are collected to assure reliability of this procedure.

When non-routine maintenance work is performed, accurate time records are kept to
calculate exposures to natural uranium. Breathing zone samples are taken using portable
samplers to assure accurate assessment of exposures during non-routine work
assignments.

EFN proposes to review the observed time spent in each area where routine work is
performed. The review will be recorded and the accuracy of the observation reviewed
quarterly, or when major changes are made in job assignments.

If an employee reaches an action level of 25 percent of the DAC based on the
time-weighted exposure over a period of one quarter, the RSO will institute an
investigation of the work record and exposure history to identify any problem areas. If
problem areas are noted, corrective measures will be taken to ensure that the exposure is
as low as is reasonably achievable.
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The staff concludes that the proposed program for measurement of internal exposure to
airborne radioactivity is in accordance with Regulatory Guide 8.30, and is, therefore,
acceptable.

4.5.3 Respiratory Protection Program

EFN's proposed respiratory protection program includes a management policy statement
and written operating procedures which address (a) engineering controls used to meet
ALARA goals, (b) decontamination of equipment, (c) routine, non,routine and emergency
use of respirators, (d) a list of circumstances duri"'g which re!:ef from respirator use is.
authorized, (e) training requirements, (f) annual fit testing requirements, (g) annual physical
examination requirements, and (h) a maintenance, cleaning and storage policy for
respirators. The licensee stated that only National Institute of Safety and Health (NIOSH)
and Mine Safety and Health Administration (MSHA) certified respirators with approved
High Efficiency Particulate Arrestor (HEPA) filters are to be used.

The Maintenance Superintendent is responsible for ensuring that a respiratory protection
program, meeting or exceeding that specified by regulations, is established and maintained
for the employees under his jurisdiction. The RSO is responsible for the implementation
and direct control of the respiratory protection program.

The RSO has the following responsibilities:

A. Supervision of respirator selection procedure;

B. Establishment of training sessions about respiratory equipment for
employees;

C. Establishment of a continuing program of cleaning and inspection of
equipment;

D. Designation of proper storage areas for respiratory equipment;

E. Establishment of issuance and accounting procedures for uses of respiratory
equipment;

F. Establishment of medical screening program-procedures for employees
assigned to wear respiratory equipment;

G. Establishment of a periodic inspection schedule of those work
places/conditions - requiring respiratory equipment - to determine exposure'
and/or changing situations; and

H. A continuing evaluation of the above aspects to assure tlleir continued
functioning and effectiveness. .

A complete training program for employees and supervisors is included in the program. It
addresses the following topics: (1) the need for respirators, (2) respiratory hazards,
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(3) engineering controls, (4) respirator selection, (5) fit testing, donning, and wearing of
respirators, (6) maintenance, storage and exchange requirements, (7) the circumstances
under which an employee can leave a hazardous area, (8) emergency respirator use,
(9) the regulations for respirator use, and (10) addidonal training requirements for
supervisors.

The NRC staff finds that the proposed respiratory protection program, as presented in
Appendix F of the renewal application, is in accordance with staff guidance as specified in
Regulatory Guide 8.15 and is, therefore, acceptable.

4.6 Bioassay

EFN has stated that urinalysis will routinely be performed on those employees that are
(1) exposed to airborne yellowcake or involved in maintenance tasks in which yellowcake
dust may be produced, or (2) routinely exposed to airborna uranium ore dust. Specifically,
routine biweekly urinalysis testing will be performed on those employees who have worked
in yellowcake packaging, yellowcake precipitation, the grind area, ore feed area, and
sample preparation room. Baseline urinalysis will be performed on employees who have
been working on assignments that require a radiation work permit, or for any individual
that may have been exposed to airborne uranium or ore dust concentrations that exceed
25 percent of the DAC level.

A detailed procedure for collection, preparation and analysis of urine samples was
submitted under Section 1.4, "Radiation Protection Procedures Manual," to Appendix D of
the renewal application. EFN will perform the analyses in-house using a lower limit of
detection of 5 ugll. Bioassay laboratory surfaces will be decontaminated to less than 25
disintegrations per minute (dpm) alpha per 100 cm 2

• EFN will use 25 percent of all
submitted samples for quality control (OC) checks. In addition, spikes and blanks will
accompany the samples, and the analysis will be performed by using fluorometric
techniques. Ten percent of all samples, including the OC spikes, blanks and duplicates,
will be sent to a contractor laboratory for analysis in order to compare results. EFN
committed to following the action levels presented in Regulatory Guide 8.22.

In-vivo body counting for lung burden of natural uranium or U-235 will not be routinely
conducted. Monitoring by an in-vivo body counter will be done at the discretion of the
RSO.

The staff concludes that the bioassay program proposed by EFN is in accordance with
Regulatory Guide 8.22, and is, therefore, acceptable.

4.7 Contamjnation Control

4.7.1 Personnel Contamination

Personnel working within the mill area will be provided with change room, shower and
laundry facilities. Employees working in the yellowcake product areas or who perform
maintenance on equipment from these areas will be provided coveralls and will be required
to change and shower prior to leaving the mill. Employees will also be required to monitor
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themselves with an alpha survey meter prior to leaving the mill site. Alpha contamination
on skin or clothes measured at greater than 1000 dpm/100 cm2 shall be cause for
additional showering or decontamination and an investigation by the radiation safety staff.
On at least a quarterly basis, spot checks with a survey meter will also be made and
documented. Coveralls and contaminated clothing will be laundered on site.

The staff considers the proposed program for personnel contamination to be acceptable.

4.7.2 Surface Contamination

EFN proposes that a combination of fixed and removable alpha radiation survey
measurements be obtained weekly at lunch rooms and offices in the restricted and
unrestricted areas. Measurements exceeding 1000 dpm/1 00 cm2 will require remedial
action by the management. In addition, the RSO is authorized to take action which is
deemed necessary to maintain levels ALARA. EFN also stated that respirators would be
surveyed prior to use and that activity of greater than 100 dpm/100 cm2 found on a
respirator will result in its removal from service for cleaning.

The staff finds EFN's surface contamination program to be acceptable.

4.7.3 Disposal of Contaminated Equipment

In a submittal dated October 30, 1996, EFN stated that materials leaving the restricted
area must meet the requirements set out in NRC~s guidance document, "Guidelines for
Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or

.Termination of License for Byproduct or Source Materials," dated September 1984. This
guidance document was revised in May 1987, and therefore, the licensee will be required
to follow thi~ more recent version, or a suitable alternative procedure approved by NRC
prior to any such release. EFN agreed to this license condition in a telephone call on
March 10, 1997.

The licensee assured that all material originating within the restricted area will be
considered contaminated until checked by the radiation safety staff. EFN will require any
manager who wishes to ship or release materials from the facility to inform the RSO prior
to any such release. No equipment or materials will be released without a documented
survey by the RSO. The RSO has the authority to deny release of materials exceeding the
guidelines. EFN also stated that the policy and documented release forms will be
periodically reviewed by the RSO and the Audit Committee.

EFN is currently required by license condition to dispose of mill-genereted solid waste
materials considered as 11 e.(2) byproduct material (e.g., contaminated equipment and
parts) within Tailings Cell 2, in accordance with its procedure, "Radioactive Contaminated
Waste Disposal," amended as noted in NRC's approval letter of August 1, 1995. This
license condition will be retained in the renewal license. .

The staff finds the proposed program, as modified, to be acceptable.
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4.8 Quality Assurance and Calibratjon

Administrative Procedures (APs) are used by the licensee to provide uniform guidance and
consistency to mill activities. APs cover the sampling and calibration procedures which
are an integral part of the quality assurance program at the mill. APs will be reviewed
annually and updated as necessary to incorporate advances in technology and to prevent
systematic errors in sampling, monitoring and analyses.

Appendices Dand E of the EFN renewal application delineate the current proposed
radiation protection and environmental monitoring procedures. Written operating
procedures are detailed in Appendix G for mill operations. Each procedure includes the
quality assurance actions which must be taken in order to properly evaluate measurement
techniques'and effectiveness of the procedure and specifies the type of equipment needed
to carry out the actions.' Each piece of equipment is described along with its specified
calibration frequency, check-out procedure, and specifications for normal operation.
Section 4 of Appendix F is designated as the EFN Quality Assurance Program. All
sampling, recording, inspection and review methc.ds are documented and detailed.

EFN has committed to calibrating all radiation monitoring equipment at least semi-annually,
and all air sampling equipment at least quarterly. In addition, all equipment will be checked
prior to use to ensure that it is operating correctly.

The staff concludes that the quality assurance program proposed by EFN is in accordance
with staff policy as specified in Regulatory Guides 4.15 and 8.31, and is, therefore,
acceptable.

5.0 RESTRICTED AREA MARKINGS AND ACCESS CONTROL

The mill and tailings area is fenced and posted with "Restricted Area" signs in accordance
with 10 CFR 20.1902. During operations, the mill normally will run seven days a week,
twenty-four hours a day. All visitors will be required to register at the office and will not
be permitted inside the plant restricted area without proper authorization and escort.
Contractors having work assignments will be given a security, safety, and radiation·
protection orientation tlrior to performing their duties without escort.

The staff concludes that the above markings and access control procedures are adequate.
A license condition will be issued which exempts the· licensee from the requirements of
Section 20.1902(e) of 10 CFR Part 20 for areas within the mill, provided that all entrances
to the mill are conspicuously posted in accordance with Section 20.1902(e) and with the
words, "ANY AREA WITHIN THE MILL MAY CONTAIN RADIOACTIVE MATERIAL."

The proposed program for restricted area markings and access control is acceptable.

6 ..0 EMERGE!\ICY PROCEDURES AND PREVENTATIVE MEASURES

EFN classified a spectrum of potential mill accidents based on their severity (in terms of
potential imp{lct to health, safety, and the environment) and their probability of
occurrence. Given a specific severity level (e.g., "insignificant") and probability (e.g.,
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"highly improbable"), EFN defined a risk category, which it used to determine the types of
safeguards that should be in place and functional. EFN ?Iso provided detailed emergency
procedures to address each type of accident.

Among the potential accidents identified and for which appropriate emergency procedures
and/or preventative measures implemented were: (1) major and minor pipe or tank leakage,
(2) fires, (3) tornados, (4) structural failure of the tailings cell dikes, (5) seismic damage
to the mill facilities, and (6) transportation accidents.

7.0 GROUNDWATER PROTECTION

Mill tailings and liquid wastes generated at the site are disposed in partially below-grade,
lined impoundments. These impoundments are equipped with leak detection systems
installed beneath the liner, which are inspected daily as part of EFN's tailings monitoring
program. A drainage system is also incorporated into the impoundment design for use in
dewatering and consolidating the tailings.

In addition, the licensee is re::;Jired under Appendix A to 10 CFR Part 40 to conduct a
groundwater detection monitoring program. EFN's program will involve quarterly sampling
of six point of compliance wells completed in the uppermost aquifer, with water· level
measurements taken and each groundwater sample analyzed for five indicator parameters.

Detailed discussion of EFN's monitoring programs for the tailings impoundments and the
groundwater system are provided in the Environmental Assessm"lnt (EA) prepared by the
staff in conjunction with this license renewal.

8.0 MILL SITE DECOMMISSIONING AND RECLAMATION

The mill decommissioning plan generally involves separating r.eusable materials which can
be released to the public or are releasable to another licensed .facility from those materials
which require special disposal. Equipment and materials to be disposed are proposed to be
buried within the tailings retention impoundment. Items released to the general"public will
meet the appropriate release guidelines.

The staff will require that a detailed decommissioning plan be submitted for NRC review
and approval at least twelve months prior to a planned final shutdown. The EA prepared
for this license renewal addresses planned site reclamation.

9.0 SURETY REQUIREMENTS

10 CFR 40, Appendix A, Criterion 9, requires the licensee to establish 8 financial" surety
arrangement to assure that sufficient funds will be available to carry out the .
decontamination and decommissioning of the facility. The surety is based on an estimate
which must account for the·total costs that would be incurred if an independent contractor
were contracted to perform the work. The surety estimate must be approved by NRC and
be based on an NRC-approved decommissioning and reclamation plan. The licensee must
also provide the surety arrangement through a financial instrument acceptable to NRC.
The licensee's surety mechanism will be reviewed by NRC annually to assure that
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sufficient funds are available to complete the reclamation. Additionally, the amount of the
surety should be adjusted to recognize any increases or decreases in liability resulting from
inflation, changes in engineering plans, or other conditions affecting cost.

The surety for the White Mesa mill is carried by Umetco, under an agreement between
EFN and Umetco. The current surety amount of $10,915,647 was reviewed and approved
by NRC in August 1996. EFN will be required by license condition to maintain a financial
surety arrangement in accordance with the requirements of Criterion 9. The surety
requirements will be reviewed at least annually by NRC to assure that the funds and the
surety arrangement are acceptable.

Following financial difficulties in February 1995, EFN agreed to voluntarily revise its surety
amount to cover reclamation and decommissioning costs for the site in its current state.
EFN is pursuing this action in two phases, with the first having been completed in June
1995 with NRC's approval of a revised surety amount of approximately $10.5 million. In
this initial phase, EFN reviewed all major reclamation cost centers, considering the then
current level of development and disturbance at the site. In the second phase, EFN is
reviewing all elements of the site reclamation plan and will, if necessary, revise the earlier
cost estimate. The licensee submitted its revised site reclamation plan by letter dated
February 28, 1997, for NRC review and approval.

10.0 INSPECTION HISTORY

NRC has conducted routine announced, routine unannounced, and reactive inspections of
EFN's White Mesa uranium mill since the renewal of SUA-1358 on September 26, 1985.
14 inspections have been conducted since that date, in which a total of 19 violations were
cited, the highest of which was of Severity Level IV. A discussion of inspection and
enforcement actions, including severity of violations is provided in NUREG-1600 (NRC,
July 1995). Minor violations are cited at Severity Level IV and major violations are cited at
Severity Level I. Typically, Severity Level IV violations are cited for not performing
required surveys or incomplete documentation. All cited violations have been acceptably
addressed and corrective measures enacted by the licensee. A summary of the inspection
history for the facility since September 1985 is provided in Table 10.1. Severity Level V
violations were elimated with the revision to the NRC's enforcement policy in June 1995.

TABLE 10.1
SUMMARY OF NRC INSPECTIONS AT

ENERGY FUELS NUCLEAR, INC:S
WHITE MESA URANIUM MILL

# OF SEVERITY
DATE TYPE' VIOLA- LEVEL COMMENTS/RESULTS

TIONS

1/14-16/97 A 0 --
1/23·25/96 A 1 IV Change in mill circuit without NRC approval.

Violation Closed.
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TABLE 10.1
SUMMARY OF NRC INSPECTIONS AT

ENERGY FUELS NUCLEAR, INC:S
WHITE MESA URANIUM MILL

# OF SEVERITY
DATE TYPE" VIOLA- LEVEL COMMENTSIRESULTS

TIONS

8/8-11/95 A 0 --
3/1-2/95 R 0 -- Inspection prompted by EFN notification of fi-

nancial difficulties

4/11-13/94 A 4 all IV Failure to (1) perform adequate radiological
surveys of personnel leaving restricted area;
(2) survey vehicles leaving restricted area; (3)
use proper lower limits of detection for anal-
ysis of effluent and environmental samples;
and (4) conduct complete radiological release
surveys on all barrels of yellowcake in prepa-
ration for transportation to processor. Viola-
tions Closed.

3/11/93 A 2 IV Failure to perform and document exposure
calculations wlin one week of end of regu-
latory compliance period; Failure to perform
complete radiological survey on equipment re-
leased from restricted area. Violations Closed.

10/23/91 U 1 IV Weekly inspections of all mill site areas not
performed. Violation Closed

8/13-16/90 U 3 Two IV Exposure calculations did not use appropriate
One V airborne concentrations; Issuance records not

maintained for yellowcake precipitation
operations; Yellowcake packaging while emis-
sion control equipment not wlin design
performance specifications. Violations Closed

2/12/90 U 0 --
8/7-10189 U 4 All IV Employee working in airborne radioactivity

area wlo respiratorY protection; Annual surety
update not provided; RSO had not attended
required refresher training; SOP not reviewed
annually as required. Violations Closed

1/12-13/89 R 0 --
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TABLE 10.1
SUMMARY OF NRC INSPECTIONS AT

ENERGY FUELS NUCLEAR, INC:S
WHITE MESA URANIUM MILL

# OF SEVERITY
DATE TYPE' VIOLA- LEVEL COMMENTSIRESULTS

TIONS

4111-13/88 U 2 IV Portions of tailings cells not wetted or
stabilized as required by 10 CFR Part 40
Appendix A; Lab surfaces for bioassay sample
analyses not surveyed for removable alpha
contamination. Violations Closed

3/16-18/87 U 2, IV, V Occupational exposure calculations not
documented; Tailings cell not markelj as
authorized disposal site. Violations Closed

5/19-21/86 U 4 All IV Airborne radioactivity areas not posted; RWP
not issued for non-routine maintenance work;
Lapel sampling results not used to calculate
exposures; Oc.cupational exposure calcula-
tions not documented. Violations Closed

10/4/85 R 2 IV Required training not given for tailings
impoundment inspections; Site inspections
not performed in required manner. Violations
Closed

, A = Routine Announced; R = Reactive; U = Routine Unannounced

On July 2, 1996, the Commission approved increasing the license term for qualified
uranium recovery licensees from the current five-year period to a ten-year period. As
discussed in SECY-96-112 (issued on May 21. 1996), the criteria to be used in
determining whether a licensee is "qualified" are as follows:

(1) the licensee must have performed well;

(2) the licensee must have a successful inspection record, with no violations
more serious than Severity Level IV;

(3) the licensee must have had no serious operational problems or reports during
the previous two years; and

(4) the license in question must currently have a specific term of renewal
(uranium mills currently undergoing reclamation would not meet this criteria).

Based on its review. the staff finds that EFN is a qualified licensee. and therefore. a
ten-year license term is appropriate.
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11.0 CONCLUSION INCLUDING SAFETY LICENSE CONDITIONS

Upon completion of the safety review of EFN's renewal application for a source material
license, the staff concludes that the operation of the White Mesa Uranium Mill, in
accordance with the following license conditions, is protective of health and safety and
fulfills the requirements of 10 CFR Parts 20 and 40. The staff, therefore, recommends
renewal of EFN's Source Material License SUA-1358, subject to the following conditions:

1. A. The licensee may, without prior NRC approval, and subject to the conditions
specified in Part B of this condition.

(1) Make changes in the facility or process, as presented in the
application.

(2) Make changes in the procedures presented in the application.

(3) Conduct tests or experiments not presented in the application.

B. The licensee shall file an application for an amendment to the license, unless
the following conditions are satisfied.

(1) The change, test, or experiment does not .conflict with any
requirement specifically stated in this license, or impair the licensee's
ability to meet all applicable NRC regulations.

(2) There is no degradation in the essential safety or environmental
commitments in the license application, or provided by the approved
reclamation plan.

(3) The change, test, or experiment are consistent with the conclusions
of actions analyzed and selected in this EA.

C. The licensee's determinations concerning Part B of this condition, shall be
made by a "Safety and Environmental Review Panel (SERP)." The SERP
shall consist of a minimum of three individuals. One member of the SERP
shall have expertise in management and shall be responsible for managerial
and financial approval changes; one member shall have expertise in
operations and/or construction and shall have responsibility for implementing
any operational changes; and, one member shall be the corporate radiation
safety officer (CRSO) or equivalent. with the responsibility of assuring
changes conform to radiation safety and environmental requirements.
Additional members may be included in the SERP as appropriate. to address
technical aspects such as health physics. groundwater hydrology.
surface-water hydrology, specific earth sciences. and other technical
disciplines. Temporary members or permanent members. other than the
three above-specified individuals. may be consultants.
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D. The licensee shall maintain records of any changes made pursuant to this
condition until license termination. These records shall include written
safety and environmental evaluations, made by the SERP, that provide the
basis for determining changes are in compliance with the requirements
referred to in Part B of this condition. The licensee shall furnish, in an
annual report to NRC, a description of such changes, tests, or experiments,
including a summary of the safety and environmental evaluation of each. In
addition, the licensee shall annually submit to the NRC changed pages to the
Operations Plan and Reclamation Plan of the approved license application to
reflect changes made under this condition.

The licensee shall submit to NRC by March 31,1997, for review, the standard
operating procedures (SOPs) needed to implement this license condition. The
licensee shall not implement any provision of this license condition until NRC has
found the proposed SOPs acceptable.

2. SOPs shall be established and followed for all operational process activities
involving radioactive materials that are handled, processed, or stored. SOPs for
operational activities shall enumerate pertinent radiation safety practices to be
followed. Additionally, written procedures shall be established for non-operational
activities to include in-plant and environmental monitoring, bioassay analyses, and
instrument calibrations. An up-to-date ccpy of each written procedure shall be kept
in the mill area to which it applies.

All written procedures for both operational and non-operational activities shall be
reviewed and approved in writing by the RSO before implementation and whenever
a change in procedure is proposed to ensure that proper radiation protection
principles are being applied. In addition, the RSO shall perform a documented
review of all existing operating procedures at least annually.

3. The licensee is hereby exempted from the requirements of Section 20.1902(e) of
10 CFR 20 for areas within the facility, provided that all entrances to the facility are
conspicuously posted in accordance with Section 20.1902(e) and with the words,
•Any area within this facility may contain radioactive material.·

4. The licensee shall maintain an NRC-approved financial surety arrangement,
consistent with 10 CFR 40, Appendix A, Criteria 9 and 10, adequate to cover the
estimated costs, if accomplished bya third party, for decommissioning and
decontamination of the mill and mill site, for reclamation of any tailings or waste
disposal areas, ground-water restoration as warranted and for the long-term
surveillance fee. Within three months of NRC approval of a revised
reclamation/decommissioning plan, the licensee shall submit, for NRC review and
approval, a proposed revision to the financial surety arrangement if estimated costs
in the newly approved plan exceed the amount covered in the existing financial
.surety. The revised surety shall then be in effect within 3 months of written NRC
approval. .
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Annual updates to the surety amount, required by 10 CFR 40, Appendix A, Criteria
9 and 10, shall be submitted to NRC at least 3 months prior to the anniversary date
which is designated as June 4 of each year. If NRC has not approved a proposed
revision to the surety coverage 30 days prior to the expiration date of the existing
surety arrangement, the licensee shall extend the existing surety arrangement for
1 year. Along with each proposed revision or annual update, the licensee shall
submit supporting documentation showing a breakdown of the costs and the basis
for the cost estimates with adjustments for inflation, maintenance of a minimum
15 percent contingency fee, changes in engineering plans, activities performed and
any other conditions affecting estima":ed costs for site closure. The basis for the
cost estimate is the NRC approved reclamation/decommissioning plan or NRC
approved revisions to the plan. The previously provided guidance entitled
"Recommended Outline for Site Specific Reclamation and Stabilization Cost
Estimates" outlines the minimum considerations used by NRC in the review of site
closure estimates. Reclamation/decommissioning plans and annual updates should
follow this outline.

The currently approved surety instrument, Irrevocable Letter of Credit No.
S00017012, issued by The Bank of New York in favor of NRC, as amended, May
10, 1994, to include a Standby Trust Agreement, shall be continuously maintained
by UMETCO in an amount not less than $10,915,467 for the purpose of complying
with 10 CFR 40, Appendix A, Criteria 9 and 10, until a replacement is authorized
by NRC.

5. The licensee shall submit a detailed decommissioning plan to NRC at least twelve
(12) months prior to planned final shutdown of mining operations.

6. Rele<;se of equipment or packages from the restricted area shall be in accordance
with "Guidelines for Decontamination of Facilities and Equipment Prior to Release
for Unrestricted Use or Termination of Licenses for Byproduct or Source Materials:
dated May, 1987, or suitable alternative procedures approved by NRC prior to any
such release.

7. The results of sampling, analyses, surveys and monitoring, the results of calibration
of equipment, reports on audits and inspections, all meetings and training courses
required by this license and any subsequent reviews, investigations, and corrective
actions, shall be documented. Unless otherwise specified in the NRC regulations,
all such documentation shall be maintained for a period of at least five (5) years.

8. The licensee shall perform an annual ALARA audit of the radiation safety program in
accordance with Regulatory Guide 8.31.

Please note that additional license conditions can be found in the Environmental
Assessment, which accompanies this licensing action.
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Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title W, Code of
Federal Regulations, Chapter I, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and representations heretofore made
by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special nuclear
material designated below; to use such material for the purpose(s) and at the place(s) designated below; to deliver or transfer such material to
persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the
Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified below.

Licensee

1.

2.

Energy Fuels Nuclear, Inc.

6425 S. Highway 191
P.O. Box 789
Blanding, Utah 84511

3. License Number

4. Expiration Date

5. Docket or
Reference No.

SlJA-115A

March 31 2007

40-8681
6. Byproduct, Source, and/or

Special Nuclear Material

Natural Uranium

7. Chemical and/or Physical
Form

Any

8. Maximum Amount that Licensee
May Possess at Any One Time
Under This License

Unl imited

SECTION 9: Administrative Conditions

9.1 The authorized place of use shall be the licensee's White Mesa uranium
milling facility, located in San Juan County, Utah.

9.2 All written notices and reports to the NRC required under this license, with
the exception of incident and event notifications under 10 CFR 20.2202 and
10 CFR 40.60 requiring telephone notification, shall be addressed to the
Chief, Uranium Recovery Branch, Division of Waste Management, Office of
Nuclear Material Safety and Safeguards.

Incident and event notifications that require telephone notification shall
be made to the NRC Operations Center at (301) 816-5100.

9.3 The licensee shall conduct operations in accordance with statements,
representations, and conditions contained in the license renewal application
submitted by letter dated August 23, 1991, as revised by submittals dated
January 13, and April 7, 1992, November 22, 1994, July 27, 1995, December
13, 1996, and January 30, 1997, which are hereby incorporated by reference,
and May 10, 1994, for the Standby Trust Agreement, except where superseded
by license conditions below.

Whenever the word "will" is used in the above referenced documents, it shall
denote a requirement.

9.4 A. The licensee may, without prior NRC approval, and subject to the
conditions specified in Part B of this condition:
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B.

C.

D.

(I) Make changes in the facility or process, as presented in the
application.

(2) Make changes in the procedures presented in the application.

(3) Conduct tests or experiments not presented in the application.

The licensee shall file an application for an amendment to the license,
unless the following conditions are satisfied.

(I) The change, test, or experiment does not conflict with any
requirement SP~Cl{i~l*"':'t~~ ip this license, or impair the
1icensee'(s" ~...ttitrto me'et ll'1\.~{p]~ab1e NRC regulations.

(2) There,~hJ degradation in the essen~ Jlafety or environmental
commi.tJi1 ts in the license application, <fi~rovided by the
appr~~d reclamation plan. ~

(3) ~h~Ch~:~~'~~~t, or experiment ar~cO[~st~with the
tOO'C1USiOn'~..~.·~a.~ttiions an._:1YZe~.-"'?"" ected ln this EA.
t l<v",,\~ .•.~~\ _ \ (:::>~""t>"J (/7 ~

The lleensee's d@t~l-'i~tio}i"co'nc rril'~<~art B of is condition,
sha1T'1>e mad~. b,f,.a...?,.•...a.tfet.yk~.'!~j tnv.·1..~.~N.a 1.. R~Vi e ne1 (SERP). II The
SER~ ...,>StI.. all c.Ol\SlStJ,~"iNri'iti. ilItint-"w-.'t.... : "In.dlvldual~ One member of
the S~P sh~.1;t-/lave:·~~~t-t.s..e..-iQ,j.~iiplen~ ,aJld sh~ be responsible
for ma~ag. e~la'.,.,..•:ilIl....cI!.."~l.1l:<lfl.".h.'"b.nIB.'•.,,1&~1ii~~t1l. ~.n.~.erf one§!.,.ember shall have
exper~$e 1n«()f)e,rat1 on~f-:<I!'.!~ ,s:truct!~,~ind sit have
reSPORs-.fbil ity:J~.~.i~l~j~i • < '. ,ope.,,'. 15na1 ch.~.. ges; and, one
member'.$Jla11 b!J.-',tJlj>;~orpohf!;t;" "a~i:Q&~. fety o.ffi cer (CRSO) or
equiva1ept, with th~~resRo~~f~tity.~Ssuri~~~nges conform to
radiation,tS~fety and envtrp~mer~ f~remen~~ Additional members
may be inc'l'~_~ in the SERP/isf'approprhte, ,~ address technical
aspects SUCLi1 health physics, groundwat!ll'\'ltydro1ogy, surface-water
hydrology, SPlfCifiWi.'lear.t.. h. sCien.c..es, a.nd ot~r technical disciplines.
Temp~r~ry '!1em~e~sol"'pe,~a'!!l!t m~&tlit. other than the three above­
speclfled lndlvldua1s,'llIay)lf( cot'l'Su1(,lnts.

The licensee shall maintain records of any changes made pursuant to
this condition until license termination. These records shall include
written safety and environmental evaluations, made by the SERP, that
provide the basis for determining changes are in compliance with the
requirements referred to in Part B of this condition. The licensee
shall furnish, in an annual report to NRC, a description of such
changes, tests, or experiments, including a summary of the safety and
environmental evaluation of each. In addition, the licensee shall
annually submit to the NRC changed pages to the Operations Plan and
Reclamation Plan of the approved license application to reflect changes
made under this condition.
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9.5

The licensee shall submit to the NRC by April 30, 1997, for review, the
standard operating procedures (SOPs) needed to implement this license
condition. The licensee shall not implement any provision of this license
condition until NRC has found the proposed SOPs acceptable.

The licensee shall maintain an NRC-approved financial surety arrangement,
consistent with 10 CFR 40, Appendix A, Criteria 9 and 10, adequate to cover
the estimated costs, if accomplished by a third party, for decommissioning
and decontamination of the mill and mill site, for reclamation of any
tailings or waste disposal areas, ground-water restoration as warranted and
for the long-term surveillance fee. Within three months of NRC approval of
a revised reclamation/decommissioning plan, the licensee shall submit, for
NRC review and approval, a proposed revision to the financial surety
arrangement if estimated costs in the newly approved plan exceed the amount
covered in the existing financial surety. The revised surety shall then be
in effect within 3 months of written NRC approval.

Annual updates to the surety amount, required by 10 CFR 40, Appendix A,
Criteria 9 and 10, shall be submitted to the NRC at least 3 months prior to
the anniversary date which is designated as June 4 of each year. If the NRC
has not approved a proposed revision to the surety coverage 30 days prior to
the expiration date of the existing surety arrangement, the licensee shall
extend the existing surety arrangement for 1 year. Along with each proposed
revision or annual update, the licensee shall submit supporting
documentation showing a breakdown of the costs and the basis for the cost
estimates with adjustments for inflation, maintenance of a minimum
15 percent contingency fee, changes in engineering plans, activities
performed and any other conditions affecting estimated costs for site
closure. The basis for the cost estimate is the NRC approved
reclamation/decommissioning plan or NRC approved revisions to the plan. The
previously provided guidance entitled "Recommended Outline for Site Specific
Reclamation and Stabilization Cost Estimates" outlines the minimum
considerations used by the NRC in the review of site closure estimates.
Reclamation/decommissioning plans and annual updates should follow this
outline.

The currently approved surety instrument, Irrevocable Letter of Credit No.
S00017012, issued by The Bank of New York in favor of the NRC, as amended,
May 10, 1994, to include a Standby Trust Agreement, shall be continuously
maintained by UMETCO in an amount not less than $10,915,467 for the purpose
of complying with 10 CFR 40, Appendix A, Criteria 9 and 10, until a
replacement is authorized by the NRC.

9.6 Standard operating procedures shall be established and followed for all
operational process activities involving radioactive materials that are
handled, processed, or stored. SOPs for operational activities shall
enumerate pertinent radiation safety practices to be followed.
Additionally, written procedures shall be established for non-operational
activities to include in-plant and environmental monitoring, bioassay
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analyses, and instrument calibrations. An up-to-date copy of each written
procedure shall be kept in the mill area to which it applies.

All written procedures for both operational and non-operational activities
shall be reviewed and approved in writing by the radiation safety officer
(RSO) before implementation and whenever a change in procedure is proposed
to ensure that proper radiation protection principles are being applied. In
addition, the RSO shall perform a documented review of all existing
operating procedures at least annually.

9.7 Before engaging in any activity not previously assessed by the NRC, the
licensee shall administer a cultural resource inventory. All disturbances
associated with the proposed development will be completed in compliance
with the National Historic Preservation Act (as amended) and its
implementing regulations (36 CFR 800), and the Archaeological Resources
Protection Act (as amended) and its implementing regulations (43 CFR 7).

In order to ensure that no unapproved disturbance of cultural resources
occurs, any work resulting in the discovery of previously unknown cultural
artifacts shall cease. The artifacts shall be inventoried and evaluated in
accordance with 36 CFR Part 800, and no disturbance shall occur until the
licensee has received authorization from the NRC to proceed.

The licensee shall avoid by project design, where feasible, the
archeological sites designated "contributing" in the report submitted by
letter dated July 28, 1988. When it is not feasible to avoid a site
designated "contributing" in the report, the licensee shall institute a data
recovery program for that site based on the research design submitted by
letter from C. E. Baker of Energy Fuels Nuclear to Mr. Melvin T. Smith, Utah
State Historic Preservation Officer (SHPO), dated April 13, 1981.

The licensee shall recover through archeological excavation all
"contributing" sites listed in the report which are located in or within
100 feet of borrow areas, stockpile areas, construction areas, or the
perimeter of the reclaimed tailings impoundment. Data recovery fieldwork at
each site meeting these criteria shall be completed prior to the start of
any project related disturbance within 100 feet of the site, but analysis
and report preparation need not be complete.

Additionally, the licensee shall conduct such testing as is required to
enable the Commission to determine if those sites designated as
"Undetermined" in the report and located within 100 feet of present or known
future construction areas are of such significance to warrant their
redesignation as "contributing." In all cases, such testing shall be
completed before any aspect of the undertaking affects a site.

Archeological contractors shall be approved in writing by the Commission.
The Commission will approve an archeological contractor who meets the
minimum standards for a principal investigator set forth in 36 CFR Part 66,
Appendix C, and whose qualifications are found acceptable by the SHPO.

I~





9.8 The licensee is hereby authorized to possess byproduct material in the form
of uranium waste tailings and other uranium byproduct waste generated by the
licensee's milling operations authorized by this license. Mill tailings
shall not be transferred from the site without specific prior approval of
the NRC in the form of a license amendment. The licensee shall maintain a
permanent record of all transfers made under the provisions of this
condition.
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9.9

10.3

9.10

The licensee is hereby exempted from the requirements of Section 20.1902 (e)
of 10 CFR Part 20 for areas within the mill, provided that all entrances to
the mill are conspicuously posted in accordance with Section 20.1902 (e) and
with the words, "Any area ~t\!=\n ~l1{'oj.l.J may contain radioactive
materi a1. " ~p.. , ,c. \.::1 fJ(.
Release of eqUiPIlllt.G:..;~· packages from the restrlft8,Cl area shall be in
accordance witb,''''!Ji\Jide1 ines for Decontamination ovt~i1 ities and Equipment
Prior to Re1 ea,iIt for Unrestri cted Use or Termi nat i 0Cl...H Li censes for
Byproduct, SourtEry~JJ! Special Nuclear Material '." d_~t~ay 1987, or suitable

.It''"'t1'l?''~''.~'.".'''''d by tho NRC~.'~"';< .~"h ",..",

SEC"'" 10, Ope~iO"'~':; 1 • ~~ii1~s ~stric1'f.l"S
10.1 The mill p.tPducti1>r:~~~. i~~s~)~S!to~s of y: 10wcake per year.

10.2 All.1iqUiW1fflU\'~tJ;~~~fm-mj-~~~~n!l'~~i~h, ~xception of
sa~l~ary ~~.,~tes'$h..".. ~.~.A.•.,..be r..~~..,ur.. _..~~.:.' nit.. ,Ill!-. m1.1.1.,!;;P~cU1t" d1scharged to the
ta111 ngs 1~~~ndmen~~~~i::JijJU<~_J~' C'
Freeboard li~iJS fohCel"l-,'s 1-,I';'l,-'/~~~~ tonna,!JIf'::fimits for Cell 3,
sha11 be as sfa,ted in Sect'i 01113;OtO:APpe~~ E of -tffi) approved 1icense
app1 ication. "'1./·'~fj\.:\~;; 0"
Disposal of materf~ and equipment generated a~'the mill site shall be
conducted as described.fit.= thl!c lic,ense\1' s.j~mitta 1s dated December 12, 1994
and May 23, 1995, wi th the f~T1 o!'l<1;flg,ild i ti on:

10.4

A. The maximum lift thickness for materials placed over tailings shall be
less than 4-feet thick. Subsequent lifts shall be less than 2-feet
thick. Each lift shall be compacted by tracking of heavy equipment,
such as a Cat D-6, at least 4 times prior to placement of subsequent
1ifts.

10.5 In accordance with the licensee's submittal dated May 20, 1993, the licensee
is hereby authorized to dispose of byproduct material generated at licensed
in situ leach facilities, subject to the following conditions:

A. Disposal of waste is limited to 5000 cubic yards from a single source.
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11. 2

10.7

10.6

B. All contaminated equipment shall be dismantled, crushed, or sectioned
to minimize void spaces. 8arre1s containing waste other than soil or
sludges shall be emptied into the disposal area and the barrels
crushed. Barrels containing soil or sludges shall be verified to be
full prior to disposal. Barrels not completely full shall be filled
with tailings or soil.

C. All waste shall be buried in Cell No.3 unless prior written approval
is obtained from the NRC for alternate burial locations.

D. All disposal activities shall be documented. The documentation shall
include descriPt.io~q{ t~ Wii~~(the disposal locations, as well
as all actions req . td'-&y' tttiS ~lIaii'-l) An annual summary of the
amounts of waite \i; posed of from off-~i(,~9j!nerators shall be sent to
the NRC. VV .. ..., )-.

The licensee t~uthorized to receive and process s6.Ulce materials from the
Allied Si9~.cor~.~~~.i.onls Metropolis, I11ino1.·S!~1a~ty in accordance
with the a ent ~e, st dated June IS, 199.7 ..L.

)'''' ~> ,.--' . "
The 1iceni- i s auth~r.~ 0 r~~~~ a .,:: s sourciateri a1 from
Allied Si~l, Inc. or~ . oli/$~IY1i o·.·~ accorda . with the

amendment .1lequest....d•.a.te,d....•.....f5.......•~•. p.. t.. eemb~ ~QA 199.... !t...•.i;\'ia... Jl~. arne.nded 1etters dated
October ~ and N.oy.e.m~~,.., ".. 99&1... ~lJfj;~., :;::.

{ fj ,>~'r;,,::- ~:z~~"" ! / / S
SECTION 11: Moni5in~;1t~;d~. tr. ~~fkee~W Re~rements
11.1 The resu~t(,s sam~i~i~··r"A, ..ijM~~n~.t~,the result~ of

ca1ibrat10n Qt-'. eq.u1prnent~\relX?,r,t.;S·""~n::~Ud~.....<\lllld In. spe ons, all meet1ngs
and training "cpd"ses requfredi.pl it.h~' i"" and subsequent reviews,
investigations,""1,pd correctiveVat.fihns, sha 1 be~ mented. Unless
otherwise speciffedjin the NRC regulations a11~!~~ documentation shall be
maintained for a PttriO~"4! .:~ 1e.~st f~ive.~ yea'Fs.

The licensee shall imp1emen~h~;~-ffl~nt and environmental monitoring
program specified in Section 5.5 of the renewal application as revised with
the following modifications or additions:

A. Stack sampling shall include a determination of flow rate.

B. Surface water samples shall also be analyzed semiannually for total and
dissolved U-nat, Ra-226, and Th-230, with the exception of the
Westwater Creek, which shall be sampled annually for water sediments
and analyzed as above. A sediment sample shall not be taken in place
of a water sample unless a water sample was not available.

C. Groundwater sampling shall be conducted in accordance with the
requirements in License Condition 11.3.
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11.3

11.4

D. The licensee shall utilize lower limits of detection in accordance with
Section 5 of Regulatory Guide 4.14 (Revision I), for analysis of
effluent and environmental samples.

E. The inspections performed semiannually of the critical orifice assembly
committed to in the submittal dated March 15, 1986, shall be
documented. The critical orifice assembly shall be calibrated at least
every 2 years against a positive displacement Roots meter to obtain the
required calibration curve.

The licensee shall implement a groundwater detection monitoring program to
ensure compliance to 10 CF~.P{,nt ~ APgeudix A. The detection monitoring
program shall be in a~cl1fd.rit~ lIith ~~-ti!{o,t.ent itl ed, npoi nts of
Compliance, White ~~.Jlranium Mill," subm"ttt(d.w letter dated October 5,
1994, as mOdifi~~'he following: ~''f~

A. The leak'~~ection system for all ponds will b~hecked weekly. If
liquid iil. presen.,t., it shall be analyzed fo.r c!J..)iiI(}le, sulfate,
selenillftl; ana'-II~ The samples will beitatfS-tiCtllN analyzed to
deter..u{l'll if Si9.•1l'.:.~.~~..1 nt 1inear tre~'......•.. : .' ~ and-tlTe results will besubml'tt,ed to NRC.:f\t rllvie~.;;;-" (k~ n

B.
a prQIWSed c"rrec:ti~~a4~f. .IilVJ .•d~fld approv 0 NRC. The
corr~~ive ·il.C.PP.nc:s~~.('~1J.cl..ude ai'~'t~1.·ql\l.. '9l1 del"1: eation of the
areaY extent .~1!t;l conc~t)Of.il·:i'\fiFz'iiriJo~/tJ!:nsti 1; ts.

C. The l{~nsee~·~·~i£!~a~~'~'. :~'welil'MW-5~1, -12, -14, -15,
and -IZ~';'on a qUjllt~·~l"l;w-b11.~., -'S~~all bet~lYZed for chloride,
Pot~ssi4ww ..n.. i~kel, a~~ ~ranft.;~~.·.'~na~re~ult~';;SUCh sa~pling,shall
be 1ncl udl;« "W1 th theenv1rQl1m~ntiH' on ng .rt!Pbrts subm1 tted 1n
accordance,··l)·th 10 CFR 40~~;'.}> - 0"

During extended pe~odS,,9f m1.'.11 .s..t.and..b..y, ~.i9~t~~~ur.annual .samp~ing for
U-nat! Ra-226, Th-230 a~Pbt~10may ~e e~~l1nated 1~ rout1ne anborne
samp11ng show levels below Ill' pe,r<en~,,·tlf the appropnate 10 CFR Part 20
limits.

During periods of standby, sampling frequencies for area airborne uranium
sampling within the mill may be reduced to quarterly, prOVided measured
levels remain below 10 percent of the derived air concentration (DAC). If
these levels exceed 10 percent of the DAC, the sampling frequency should
follow the recommendations in Regulatory Guide 8.30.

11.5 Calibration of in-plant air and radiation monitoring equipment shall be
performed as specified in the license renewal application, under Section 3.0
of the "Radiation Protection Procedures Manual," with the exception that
in-plant air sampling equipment shall be calibrated at least quarterly and
air sampling equipment checks shall be documented.
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11.6 The licensee shall perform an annual ALARA audit of the radiation safety
program in accordance with Regulatory Guide 8.31.

SECTION 12: Reporting Requirements

12.1 The licensee shall submit to NRC for review, by June 30, 1997, a detailed
reclamation plan for the authorized tailings disposal area which includes
the following:

A. A post-operations interim stabilization plan which details methods to
prevent wind and water erosion and recharge of the tailings area.

B. A plan to determine the best methodology to dewater and/or consolidate
the tailings cells prior to placement of the final reclamation cover.

C. Plan and cross-sectional views of a final reclamation cover which
details the location and elevation of tailings. The plan shall include
details on cover thickness, physical characteristics of cover
materials, proposed testing of cover materials (specifications and
quality assurance), the estimated volumes of cover materials and their
availability and location.

D. Detailed plans for placement of rock or vegetative cover on the final
reclaimed tailings pile and mill site area.

E. A proposed implementation schedule for items A through D above which
defines the sequence of events and expected time ranges.

F. An analysis to show that the proposed type and thickness of soil cover
is adequate to provide attenuation of radon and is adequate to assure
long-term stability, as well as an analysis and proposal on methodology
and time required to restore ground water in conformance to regulatory
requirements.

G. The licensee shall include a detailed cost analysis of each phase of
the reclamation plan to include contractor costs, projected costs of
inflation based upon the schedule proposed in item E, a proposed
contingency cost, and the costs of long-term maintenance and
mon itori ng.

_ ... ~~==."JI!lI
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12.2 The licensee shall submit a detailed decommissioning plan to the NRC at
least twelve (12) months prior to planned final shutdown of mill operations.

FOR THE NUCLEAR REGULATORY COMMISSION

- / JJ~/1:d
~Holonicn,~~f

Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
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Enclosure 5

"Guidelines for Decontamination of Facilities and Equipment
Prior to Release for Unrestricted Use

. or Termination of Licenses for Byproduct, Source,
or Special Nuclear Material"

May 1987 revision





GlJIDFL'riES FOR DECONTft1'lINATHW OF FACILITIES ftND EOIJIPHENT

PRIOR TO RELEA~E FOR IINRESTRICTED USE

OR TERMINATION OF LICEN5ES FOR BYPRODUCT, SOURCE,

OR SPECIAL NUCLEAR MATERIAL

U.S. Nuclear Regulatory Commission
Division of Fuel Cycle, Medical, Academic.

and Commercial Use Safety
Washington. DC 20555

May 1987 .





I

The 'nstructions in this cuide, in conjunction with Table I, specifv the
radionuclides and radiati~n exposure rate limits which should be !Ised in
deconta~'nation and survey of Stir'dces or preMises and equipment prior to
abandonment or release for unrestricted use. The limits in Tahle 1 do not
apply to premise$, equipment, or scrap ccntaining induced radioactivity for
which the radiological considerations pertinent tn their use may be
different. The release of such facilities or items from regulatory ccrtrol is
crnsidered on a case-by-case.

I. The licensee sh~ll make a reasonable effort to eliminate residual
contamination.

2. Radioactivity on equipment or surfaces shall not be covered by paint,
plating, or other covering material unless tontamination levels, as
determined by a survey and documented, are below the limits specified in
Table I prior to the application of the covering. A reasonable effort
must be made to minimize the contamination prior to use of any covering.

3. The radioactivity on the interior surfaces of pipes, drain lines, or
ductwork shall be determined hy making meas~rements at all traps. and
other appropriate access point~, provided that contamination at these
locations is likely to be representative of contamination on the interior
0+ the pipes, drain lines, or ductwork. Surfaces of premises, equipment,
or scrap which are likely to be contaminated but are of such size,
construction, or location as to make the surf~ce inaccessible for purposes
of measurement shall be presumed to be contaminated in excess of the limits.

4. Upon request, the Commi$sion may authorize a licensee to relinquish
possession or contrnl of premises, equipment, or scrap having sur+aces
cont~minated with material~ in excess of the limits ~pecified. This may
include, but would not be limited to, special circumstances such ~s razinq
of buildings, transfer to premises to another organization continuing work
with radioactive materials, or conversation of facilitie$ to a long-term
storage or standby ~tatus. Such requests must:

a. Provide detailed, specific information describino the premises,
equipment or scrap, radioactive contaminants, and the nature, extent,
and degree of residual surface contamination.

b. Provide a detailed health and safety analysis which reflects that the
residual amounts of materials on surface areas, together with other
considerations such as prospective use of the premises, equipment,
or scrap, are unlikely to result in an unreasonable risk to the
health and safety of the public.
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Prior to relpase of premises for unre~tricted use, ~he licensep. shall
make a comprehensive radiatior survp.y which establisrp.s that contamination is
within thp. limits spp.cified in Table 1. A copy Of thp ~urvey report shall he
fi1e~ ~'ith the Pivj~ion Qf Fuel Cycle, Medical, Academic, and Co~prcial lise
Safety. II. S. Nur'ear Regulatory Corrwnission, Washinqton, DC 20555, and a 1so
the Administrator of the NRC Rp'qional Office having jllrisdiction. The report
~hould be filed at least 30 days prior to the planred date of abandonment.
The survey rp.port shull:

a. Iccntify the premises.

b. Show that reasonable effort has been made to eliminate residual
contamination.

c. Describe the scope of the survry and general procedures followed.

d. State thp findinqs of thp. survey in units specified In the
instructiun.

Followlrq review of the repQI·t. the ~qc will consider visiting the
facilities to confirM thp. survey.
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TABLE 1

ACCEPTABLE SURFACE CONTAMINATION LEVELS
•

NUCLlDESa AVEAAGEb c f I'AXltfJllb d f R£liJVABLEb e f

U-nat. U-235, U-23B. and
associated dCC3Y products

Transuranics. R3-226. Ra-228.
Th-230. Th-228. Pa-231.
Kc-227. 1-125. 1-129

Th-nat, Th-232. Sr-90,
<a-223, R\-224, U-232. 1-126.
1-131. 1-133

Cel~-<;J~'a emitters. (nuclides.
with decay ~oce> other than
alpha e~issi0n or spontaneous
fission) cxc~pt Sr-90 and
others nvl~d above.

5,000 d~ n/IOO cm2

100 dpm/100 C1ll2

1000 dpm/l 00 cm2

5000 dpm 61/100 cm2

15,000 dpm nl100 cJll2

300 dpm/1 00 C1ll2

3000 dpm/100 m 2

15,000 d~ 61/100 cm2

1,000 d~ nl100 0112

20 d~1100 0102

200 dpml100 0112

1000 d~ 61/100 Clll2

a;:hore surface cor.tamination by both alpha- and beta-9anma-ernltting nuclides exists. the limits established for .lpha- and beta-galllM-emitting
nuclides should apply independently_

bAs used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by correcting the
counts per minute observed by an appropriate detector for background. effic.lency. and geometric factorS associated with the instrumentation.

C:-teasurcncnts of average contaminan~ should not be averaged over more than 1 square meter. for objects of less surface area. the average
should be derived for each such object.

dihe max.imum contamination level applies to an area of not snore than 100 cm2•

eihe amount of removable radioactive material per 100 cm2 of surface area should be determined by wiping that area with dry filter or soft
~hsorv~nt rJpcr. applying moderate pressure. and assessing the amount of radioactive material on the wipe with an appropriate instrument of
,"ol.:n efficiency. IIhen removable contamination on objects of less surface area is determined, the pertinent levels should be reduced
prcportionally and the entire surface should be wiped.

f The ~vcro~e and ~ximum radiation levels associated with surface contamination resulting from beta-gamma ~ltters should not exceed
0.2 mrad/hr at 1 cm and 1.0 mrad/hr at I cm, respectively, measured through not more than 7 milligrams per square centimeter of

total absorber.
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