
March 29, 2001

Mr. Michael J. Mocniak, Corporate Manager
Fansteel Incorporated
Number One Tantalum Place
North Chicago, Illinois 60064

SUBJECT: NRC INSPECTION REPORT 40-7580/01-01

Dear Mr. Mocniak:

On March 2, 2001, the NRC completed an inspection of Fansteel’s rare earth recovery facility.
The inspection included a review of your Phase II Work-In-Progress/calcium fluoride process
operation and several previous NRC inspection findings in the areas of management controls,
operations, and health physics program. The enclosed report presents the results of that
inspection. No violations or deviations of NRC requirements were identified.

In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice," a copy of this letter and its
enclosure will be available electronically for public inspection in the NRC Public Document Room
(PDR) or from the Publicly Available Records (PARS) component of NRC’s document system
(ADAMS). ADAMS is accessible from the NRC Web site at
http://www.nrc.gov/NRC/ADAMS/index.html (the Public Electronic Reading Room).

Should you have any questions concerning this inspection, please contact Mr. Louis C Carson II
at (817) 860-8221 or Dr. D. Blair Spitzberg at (817) 860-8191.

Sincerely,

/RA/

Dwight D. Chamberlain, Director
Division of Nuclear Materials Safety

Docket No.: 40-7580
License No.: SMB-911

Enclosure:
NRC Inspection Report

40-7580/01-01

cc w/enclosure:
Mr. Fred Dohmann, Corporate Manager
Fansteel Incorporated
Number Ten Tantalum Place
Muskogee, Oklahoma 74403-9296
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Mr. Hugh Terrell, Safety Compliance Inspector
Occupational Safety and Health Administration
Region 6, Oklahoma Field Office
Oklahoma City, Oklahoma 73111

Mr. Walter Beckham, City Manager
City of Muskogee
229 West Okmulgee
Muskogee, Oklahoma 74401

Mr. Allyn Davis
U.S. Environmental Protection Agency
Region VI
1445 Ross Avenue
Dallas, Texas 75202

Dr. Loren Mason
District Environmental Manager
Tulsa District
U.S. Army Corps of Engineers
P.O. Box 61
Tulsa, Oklahoma 74121-0061

Mr. Mark Thomason
State of Oklahoma Department

of Environmental Quality (ODEQ)
Division of Water Quality
1000 N. E. 10th Street
Oklahoma City, Oklahoma 73117-1212

Ms. Pamela L. Bishop
State of Oklahoma Department

of Environmental Quality
Waste Management Division
Radiation Management Section
1000 N.E. 10th Street
Oklahoma City, Oklahoma 73117-1212

Mr. Mike Brodrick, Administrator
State of Oklahoma Department

of Environmental Quality
Waste Management Division
Radiation Management Section
1000 N.E. 10th Street
Oklahoma City, Oklahoma 73117-1212
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ENCLOSURE

U. S. NUCLEAR REGULATORY COMMISSION
REGION IV

Docket No.: 40-7580

License No.: SMB-911

Report No.: 40-7580/01-01

Licensee: Fansteel Incorporated

Facility: Muskogee Plant

Location: Muskogee, Oklahoma

Inspection Dates: February 28 - March 2, 2001

Inspector: Louis C. Carson II, Health Physicist
Fuel Cycle & Decommissioning Branch
Division of Nuclear Material Safety

Approved By: D. Blair Spitzberg, Ph.D., Chief
Fuel Cycle & Decommissioning Branch
Division of Nuclear Material Safety

Attachment: Supplemental Inspection Information
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EXECUTIVE SUMMARY

Fansteel Incorporated Muskogee Plant
NRC Inspection Report 40-7580/01-01

The Fansteel facility was shutdown in 1989. Between 1996 and 1998, the Fansteel facility was
redesigned and modified to perform source material recovery, rare metals recovery, radioactive
byproduct volume reduction, groundwater remediation, and site remediation. The NRC
authorized restart of the facility on March 15, 1999.

This inspection reviewed the licensee’s work-in-progress (WIP)/calcium fluoride (CaF2 )
chemical process operation for Phase II and progress by the licensee to resolve issues
identified during the November 1999 and March 2000, inspections.

Site Status, Decommissioning and Work-In-Progress Processing

� The Fansteel process was in a pilot test mode. The groundwater corrective action
system (french drain) was fully operational (Section 1).

� The licensee’s decommissioning activities, construction and facility operations were in
accordance with applicable license conditions and NRC regulations (Section 1).

� All radioactive material storage areas were secure and being controlled within the site
boundary in accordance with the requirements of 10 CFR 20.1801. All storage areas
displayed proper radiological posting/labeling as required by 10 CFR 20.1902. Site
fences were secure and in good condition. Perimeter postings were appropriate
(Section 1).

Inspection Followup

� During this inspection, seven NRC open items were closed (Section 2).

� One issue remained open concerning the need for a license amendment request related
to the current site organization. Changes had been made to the organizational structure
that had not been incorporated into the license (Section 2).
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Report Details

1 Site Status , Decommissioning of Fuel Cycle Facilities (88104) , and Construction
Review (88001)

1.1 Inspection Scope

The status of the Fansteel facility was reviewed, including facility operations,
construction activities, decommissioning activities, groundwater corrective action
program and storage of radioactive material.

1.2 Observations and Findings

a. Site History

From 1958 to 1989, the Fansteel Muskogee plant produced tantalum and columbium
metals extracted from uranium ore, thorium ore, and tin slag feedstock using an acid
digestion process. The extracted metals were made into ingots, bars, powder, alloys
and compounds to be used as feed material for other Fansteel operations throughout
the United States. Since 1967, the facility had operated with either an Atomic Energy
Commission license or an NRC license. A license was required because of the
radioactive waste (naturally occurring and technically enhanced uranium and thorium
ore residues) generated from the process. There was approximately 4.7 million cubic
feet of radioactive waste residue in several onsite ponds and 0.6 million cubic feet of
contaminated soil at the site. Most of the remaining tantalum and columbium feedstock
material that contained valuable metals and reconcentrated radioactivity (uranium and
thorium) was stored in Ponds 2 and 3. Residue from ponds 2 and 3 represented 10,250
metric tons of radioactive material to be reprocessed. Additionally, 500 metric tons of
radioactive material from ponds 1, 4 and 5, and contaminated soil were contained in
barrels and bags that were stored in the sodium reduction building. The concentrated
uranium and thorium radioactive waste and byproduct material at the site continued to
require licensing by the NRC as "source material,” per 10 CFR Part 40.

From 1989 through August 1996, Fansteel conducted limited site remediation and
decommissioning of selected site areas and completed the site radiological
characterization. In August 1996, the NRC released for unrestricted use approximately
40 acres on the Northwest portion of the property and removed the property from the
license by amendment.

The Fansteel site is included in the NRC’s site decommissioning management
plan (SDMP). As a SDMP site, Fansteel’s decommissioning strategy was to reprocess
onsite source material for at least 10 years to concentrate and extract the source
material thus reducing the volume of radioactive waste onsite. By license application
dated January 25, 1995, Fansteel requested a license amendment authorizing
processing of onsite residues for recovery of precious metals. The application
described the construction and operation of a facility designed to reprocess onsite
licensed material. This material contained natural uranium and thorium and was
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designated as WIP material. The additional processing would recover rare metals,
uranium and thorium, and reduce the total volume of waste associated with the WIP
material. The application discussed contaminated groundwater collection and
remediation. Fansteel also requested approval to recover CaF2 from existing onsite
waste treatment Ponds 6-9, and to provide for onsite disposal of contaminated soils. On
March 25, 1997, the NRC authorized Fansteel to proceed with the WIP project and to
install a french drain groundwater collection and remediation system. On December 18,
1997, the NRC issued License Amendment 1, which authorized the reprocessing of
wastewater treatment residue in Ponds 6-9.

On March 15, 1999, the NRC issued License Amendment 4, which removed several
license conditions that restricted Fansteel from starting residue recovery operations.
The licensee restarted facility operations on April 1, 1999. On August 20, 1999, the
NRC issued License Amendment 6, which approved Fansteel’s decommissioning plan,
which had been submitted to the NRC on July 6, 1998.

b. Site Status

The following areas were included in this inspection:

� review of Phase II operations including personnel training, in-plant air sampling
stations, radiological surveys, groundwater sampling, small equipment/material
decontamination, laboratory work with WIP material, and building and grounds
maintenance,

� re-engineering, construction, and testing of the WIP/CaF2 reprocessing plant,
and operations in a pilot test mode,

� operation of the groundwater collection and treatment system,

� revisions to plant standard operating procedures (SOP) including administrative
control, plant operations, radiation protection, and industrial safety procedures,

� review of the “Hazard Analysis for Fansteel Recovery Process Final Report,” and
applicable piping and instrument diagrams (P&IDs) and procedures, and

� system walkdowns with process operators to determine whether potential safety
risks had been identified and appropriate safety controls implemented for
receiving bulk chemicals.

Fansteel’s staff included 37 workers in the following four departments: administration,
health & safety, chemistry laboratory, and operations. Operations had 21 workers, and
some of them worked 10-12 hour shifts.

Fansteel’s WIP/CaF2 reprocessing plant and operations were in a pilot test mode. The
licensee was testing plant subsystems and components with limited amounts of
WIP/CaF2 and chemicals. Some of the pilot testing was necessary due to
re-engineered plant systems and operations. These changes meant that new
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equipment and operational processes had to be tested in addition to what still had not
been tested. Operations in a pilot test mode involved the licensee using temporary
operating procedures (TOP) and special work permits that had been reviewed and
approved by the Radiation Safety Committee (RSC) prior to implementation. Each TOP
had specific and limited operational objectives to meet for a pilot test. Examples of pilot
testing under TOPS involved mining, loading, and transferring 700 lbs of WIP material
through the collection systems in the Chem-C building, and running the continuous
mixer test with WIP while operating the water scrubber (WS-311) system and calciner
(RC-309). Fansteel had installed new seals in the calciner and re-engineered a
dedicated ventilation system for calciner operations. During the pilot test the licensee
encountered some operational upsets. One upset of the paddle dryer system (PD-305)
caused Fansteel to evacuate the process facility once in January 2001. However, the
inspector found that the licensee had appropriately implemented procedures for
emergencies, investigations, and reporting to regulators.

Site tours confirmed that radiological storage areas, including Ponds 2 and 3, the french
drain, and the Chem A and sodium reduction buildings, were being properly maintained
and posted with “Caution, Radioactive Material” signs. The solvent extraction and
carbon dioxide systems were not operational at the time of this inspection but were
scheduled to be tested in March 2001.

The licensee’s restricted area boundary was defined as that area encompassed by
fencing east of and contiguous with the third (innermost) gate on the main access road
(Ten Tantalum Place) to the facility. Site security was provided during regular business
hours by a security guard and by site personnel. Access to the site was limited by
locked gates during non-business hours to prevent unauthorized access to the facility.
The site perimeter fence was in good condition and properly posted. All radioactive
material storage areas were secure and controlled within the site boundary in
accordance with the requirements of 10 CFR Part 20.1801. All storage areas displayed
proper radiological posting/labeling as required by 10 CFR 20.1902.

1.3 Conclusion

The Fansteel process was in a pilot test mode. The groundwater corrective action
system was fully operational.

The licensee’s decommissioning activities, construction and facility operations were in
accordance with applicable license conditions and NRC regulations.

All radioactive material storage areas were secure and being controlled within the site
boundary in accordance with the requirements of 10 CFR 20.1801. All storage areas
displayed proper radiological posting/labeling as required by 10 CFR 20.1902. Site
fences were secure and in good condition. Perimeter postings were appropriate.
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2 Followup (92701)

2.1 (Closed) VIO 40-7580/9902-02: Failure to implement the radiation protection program
and groundwater cleanup operation with approved procedures : Chapter 4, Section 4.1,
of the license states, in part, that plant operations shall be conducted in accordance with
written procedures. Standard operating procedures shall be reviewed, revised, and
approved by the radiation safety committee.

During the November 1999 NRC inspection, the licensee was found to be implementing
the radiation protection program and the groundwater cleanup operations without
procedures that had been reviewed, signed, and approved by the radiation safety
committee.

During the March 2000 inspection, the inspector reviewed the licensee’s implementation
of the corrective actions identified in Fansteel’s letter “Reply to the Notice of Violation”
dated January 25, 2000. The licensee had committed to develop a procedure on
procedural development and modifications by March 1, 2000. However, the inspector
found that the licensee had not written the procedure. The licensee committed to a new
date of April 1, 2000. The inspector found that the licensee had written and approved
the other radiation protection procedures as specified in the Fansteel letter. The
licensee had also written and approved a temporary groundwater operations procedure
with plans to develop a permanent procedure later.

The procedure that had not been written and approved by the March 1, 2000, date was
further discussed with the licensee during a May 31, 2000, management meeting.
During that meeting, the licensee confirmed that all procedures committed to in their
reply to the NRC Notice of Violation had been completed and were approved by the
radiation safety committee. The licensee’s radiation protection program and
groundwater cleanup program was determined to now be in compliance with the
requirements established in 10 CFR Part 20 and the license.

2.2 (Open) IFI 40-7580/9902-01: License amendment for an organization change: The
licensee’s organization had changed since the previous inspection and since the
issuance of NRC License Amendment 7, dated September 2, 1999. Fansteel’s site
organization described in the General License, Section 2.1, “Organizational
Responsibilities and Authority,” stated that Fansteel’s site organization and radiation
safety committee is comprised of five key positions. However, Figure 3 of the General
License indicated that the radiation safety committee and site organization consists of
six key positions. According to Figure 3, the permanent site staff consisted of the site
general manager, operations process manager, operations maintenance manager,
PRSO/plant safety director, process crew leader and mining crew leader. However, the
inspector noted that Section 2.1 of the General License does not describe the duties of
the operations maintenance manager and does not distinguish between the duties of the
two operations groups at Fansteel. Fansteel management stated that they would submit
a license amendment request to update Section 2.1 of the position descriptions in the
General License to be consistent with Figure 3 when plant operations were stable.
Overall, adequate oversight was being provided for the current level of site activities.
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Nonetheless, the licensee’s submittal of the licensee amendment request for updating
the site organization will be reviewed during a future inspection.

2.3 (Closed) VIO 40-7580/9902-03: 10 CFR 40.60 Tornado Damage Reporting
Determination: On June 1, 1999, the Fansteel Sodium Reduction Building was
substantially damaged by a tornado which resulted in a spill of approximately 1000 lbs of
radioactive material. The NRC determined that the licensee’s failure to report the
tornado event to the NRC pursuant to 10 CFR 40.60(b)(1) and 10 CFR 40.60(c)(1) was
a violation of NRC requirements.

During the March 2000 inspection, the inspector reviewed the licensee’s implementation
of the corrective actions that were identified in Fansteel’s letter “Reply to the Notice of
Violation” dated January 25, 2000. The licensee stated that at their next radiation safety
committee meeting they would make the committee aware of the intent of the
10 CFR 40.60 reporting requirements. Additionally, Fansteel stated that by March 1,
2000, they would issue a memorandum to management concerning 10 CFR 40.60
reporting requirements to ensure that Fansteel’s management is aware of and in
agreement with the reporting requirements following the next unforseen incident. The
inspector found that the licensee’s radiation safety committee meeting minutes from
January 13 through March 17, 2000, did not address the specific requirements of
10 CFR 40.60. Furthermore, the licensee had not issued a memorandum to
management concerning 10 CFR 40.60 requirements. The licensee did not have a
reasonable explanation for these oversights. This matter was further discussed with the
licensee during the May 31, 2000, management meeting.

During this inspection, the inspector verified that the licensee had written and
established procedure G-006, “Reporting Requirements for Abnormal Events.” This
procedure addressed how Fansteel’s staff would respond to unforseen incident. The
inspector determined that the licensee had implemented the corrective actions as stated
in the violation response letter dated January 25, 2000.

2.4 (Closed) Unresolved Item (URI) 40-7580/0001-01: Failure to implement AlO2 loading
operations with Radiation Safety Committee reviewed and approved procedures: On
March 17, 2000, the NRC completed an onsite inspection at the Fansteel facility. This
inspection included a review of the circumstances surrounding the February 12, 2000,
hydrofluoric acid (HF) gas release which hospitalized two operators. NRC Inspection
Report 040-07580/00-01 identified an unresolved item related to the event.

At the time of the inspection, it had not been determined whether the activities related to
Tank T-702, where the exposed workers were manually loading material into an open
tank without an approved procedure, involved activities licensed by the NRC or whether
the activities were solely within the jurisdiction of the Occupational Safety and Health
Administration (OSHA). Inspectors from OSHA Region 6 assisted the NRC in
inspecting the HF incident during the March 2000 inspection and during a separate
inspection in late May 2000. Due to the safety concerns identified during the inspection
and the need to better understand Fansteel’s controls to ensure a safe workplace, a
meeting was held with Fansteel management in the Region IV office on May 31, 2000,
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to discuss, in part, the issues pertaining to the HF event. The compliance manager from
the OSHA Region 6 office participated in the meeting.

As a result of further evaluation into the incident and coordination between the NRC and
OSHA, it was determined that the URI associated with the February 12, 2000, HF event
was not a violation of NRC requirements. A letter was issued by the NRC on December
5, 2000, informing the licensee of this conclusion.

2.5 (Closed) URI 40-7580/0001-02: Failure to don respiratory protection during the HF plant
emergency: During the HF event on February 12, 2000, the shift supervisor entered the
process facility without donning a respirator. The failure of this individual to use a
respirator during a plant emergency was identified as an URI pending determination of
NRC regulatory authority over the activity. The NRC has since determined that the URI
associated with the February 12, 2000, HF event was not a violation of NRC
requirements. The licensee was informed of this decision in the December 5, 2000
letter mentioned above.

2.6 (Closed) IFI 40-7580/0001-03: Highly flammable anhydrous ammonia relief valve
discharges near a flood light: During the March 2000 inspection, the inspector had
observed that the anhydrous ammonia (NH3) safety relief valve discharge lines vented
about 5 feet below a large outdoor flood light. Anhydrous NH3 in concentrations of
about 15 percent is highly flammable. Discussions with plant management indicated
that the light was not explosion proof. The licensee committed to address the issue
prior to system startup.

During this inspection, the inspector verified that the licensee had removed the outdoor
light from near the anhydrous NH3 safety relief valve discharge lines and tank.
Additionally, the licensee was not planning to use anhydrous NH3 during plant
operations.

2.7 (Closed) IFI 40-7580/0001-04: 10 CFR Part 20 respiratory protection program for
Phase II operations: At the time of the March 2000 inspection, the licensee’s respiratory
equipment and protection program did not meet the requirement of 10 CFR Part 20,
Subpart H. Aspects of the licensee’s nonradiological respiratory protection program
were not consistent with some of the standards that were adopted in 10 CFR Part 20 for
respiratory protection pursuant to ANSI Z88.2, “American National Standard for
Respiratory Protection,” such as assigned protection factors and special training.
However, the licensee’s program was in place to meet the requirements of OSHA.
Based on the low concentration of radioactivity in the process feed operations for the
CaF2 sulfation process, the licensee determined that a 10 CFR Part 20 respirator
protection program was not required during Phase I operations. The respiratory
protection program would not be required until Phase II operations began processing
WIP material. During Phase II, the licensee determined that airborne radioactivity could
exceed 10 CFR Part 20, Appendix B, derived airborne concentration (DAC) levels in two
areas of the process plant during WIP operations and under certain accident conditions.

During this inspection, the inspector verified that the licensee had evaluated the existing
respiratory equipment and protection program for 10 CFR Part 20 requirements.
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Fansteel issued a letter dated February 23, 2001, documenting the evaluation. The
licensee’s current respiratory equipment and radiation protection program and
procedures were found to meet 10 CFR Part 20 requirements.

2.8 (Closed) VIO 40-7580/0001-05: Failure to operate groundwater collection and cleanup
system as required by License Condition 26: License Condition 26 states, in part, that
remediation and decommissioning activities at the Muskogee facility shall be performed
in accordance with the Decommissioning Plan and supplemental correspondence
submitted by letter dated June 18, 1999, and supplemented by letter dated July 16,
1999. Section 2.1.2.8.2, of the Decommissioning Plan states, in part, that the trench
intercepts groundwater and routes it to a treatment facility. Treatment consisted of an
evaporation process that would retain all radionuclides in high-solids slurry. From
February 1 to March 17, 2000, the licensee had routed groundwater to the plant
wastewater facility for processing. In so doing, the groundwater treatment did not
include an evaporation process, as required by the license.

On November 9, 2000, the NRC issued an amendment to the Fansteel
decommissioning plan which removed the requirement to operate the groundwater
treatment system through the evaporation system. The current treatment facility now
complies with the licensee, as amended.

3 Exit Meeting Summary

On March 2, 2001, the inspector presented the inspection results to licensee
representatives at the conclusion of the onsite inspection. The licensee representatives
acknowledged the findings as presented. During this inspection, Fansteel provided
proprietary documents to the inspector for review. However, the inspector did not retain
or incorporate any of the proprietary information in the NRC inspection report.



ATTACHMENT

SUPPLEMENTAL INFORMATION

PARTIAL LIST OF PERSONS CONTACTED

Licensee

L. Adams, Document Control Coordinator
J. Burgess, Operations Manager,
F. Dohmann, General Manager
H. Notzel, Plant Chemical/Process Engineer
K. Payne, Plant Radiation Safety Officer and Plant Safety Director
J. Stutzman, Radiation Technician

INSPECTION PROCEDURES USED

IP 88005 Management Organization and Controls
IP 83822 Radiation Protection
IP 88035 Radioactive Waste Management
IP 88045 Environmental Monitoring
IP 88058 Standard Operating Procedures
IP 88001 Construction Review
IP 88104 Decommissioning of Fuel Cycle Facilities
IP 92701 Followup
IP 93001 OSHA Interface Activities

ITEMS OPENED, CLOSED AND DISCUSSED

Opened

None

Closed

40-7580/9902-01 VIO Failure to implement the radiation protection program and
groundwater cleanup operation with approved procedures.

40-7580/9902-03 VIO Tornado damage and event reporting requirements pursuant to
10 CFR 40.60.

40-7580/0001-01 URI Failure to implement AlO2 loading operations with radiation safety
committee reviewed and approved procedures

40-7580/0001-02 URI Failure to don respiratory protection during the HF plant
emergency.

40-7580/0001-03 IFI Highly flammable NH3 relief valve discharges near a flood light.
40-7580/0001-04 IFI 10 CFR Part 20 respiratory protection program for Phase II

operations.



-2-

40-7580/0001-05 VIO Failure to operate groundwater collection and cleanup system as
required by License Condition 26.

Discussed

40-7580/9902-01 IFI License amendment for an organization change.

LIST OF ACRONYMS USED

AlO2 aluminum oxide
CaF2 calcium fluoride
CFR Code of Federal Regulations
DAC derived air concentration
IFI Inspection Followup Item
IP Inspection Procedure
NH3 ammonia
NMSS Nuclear Material Safety and Safeguards
NRC Nuclear Regulatory Commission
P&ID piping and instrument diagrams
PRSO plant radiation safety officer
RSC Radiation Safety Committee
SDMP Site Decommissioning Management Plan
TLD thermoluminescent dosimeter
TOP temporary operating procedure
URI unresolved item
WIP work-in-progress


