
UNITED STATES
   NUCLEAR REGULATORY COMMISSION

    REGION I
475 ALLENDALE ROAD

KING OF PRUSSIA, PENNSYLVANIA 19406-1415 

February 2, 2006

Docket No. 07000784 License No.  SNM-724 (Terminated)

Juanita M. Bursley
Corporate Senior Manager, Environmental Protection
UCAR Carbon Company
Corporate HS&EP Department
12900 Snow Road
Parma, OH 44130

SUBJECT: INSPECTION 07000784/2005001, UCAR CARBON COMPANY,
LAWRENCEBURG, TENNESSEE

Dear Ms. Bursley:

On February 15 -16, 2005, Mark Roberts of this office conducted an onsite safety inspection at
the UCAR Carbon Company, Highway 43 South, Lawrenceburg, Tennessee.  The inspection
was limited to observations by the inspector, interviews with personnel, selective examination of
records, and confirmatory surveys of the Building 5 Annex, the Metallurgy Laboratory, the
Building 10 footprint, and the Incinerator Pad footprint.  The findings of the inspection were
discussed with you and your consultants at the conclusion of the inspection on January 30,
2006.  The enclosed report presents the results of this inspection.

Within the scope of this inspection, no violations were identified.  

Current NRC regulations and the General Policy and Procedure for NRC Enforcement Actions
are available at the NRC web site at http://www.nrc.gov/materials/miau/mat-toolkits.html and
http://www.nrc.gov/what-we-do/regulatory/enforcement or by contacting the Government
Printing Office (GPO) toll-free at 1-888-293-6498.  The GPO is open from 7:00 a.m. to 9:00
p.m. EST, Monday through Friday (except Federal holidays).  

Please note that the inspection results do not constitute approval by the NRC for release of
your facility for unrestricted use.  The results of this inspection, and all other applicable
information available to the NRC, will be examined to determine if your facility may be released
for unrestricted use by the NMSS Project Manager.
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No reply to this letter is required.  Your cooperation with us is appreciated.

Sincerely,

/RA/

Marie Miller, Chief
Decommissioning Branch
Division of Nuclear Materials Safety

Enclosure:
Inspection Report No. 07000784/2005001

cc:
State of Tennessee
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Location: Highway 43 South
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EXECUTIVE SUMMARY

UCAR Carbon Company, Inc.
NRC Inspection Report No. 07000784/2005001

An announced confirmatory measurement inspection was conducted onsite at the UCAR
Carbon Company, Inc. (UCAR) facility in Lawrenceburg, Tennessee on February 15-16, 2005.  
The inspection included a review of UCAR’s Final Status Survey reports for remediated areas
of the site.  Confirmatory alpha, beta, and gamma measurements were made with the
assistance of contractor health physics technicians.  Soil samples were collected and sent to
the Environmental Survey and Site Assessment Program of the Oak Ridge Institute for Science
and Education (ORISE), NRC’s contractor, for analysis.  Additional inspection information was
provided in email correspondence from June, September, and December 2005 and a
supplemental report issued in August 2005 to answer questions developed during the
inspection.  

UCAR’s contractor, NFS, provided remediation and radiological survey services to
support the decommissioning plan developed for the facility.  Final Status Survey
Reports (FSSR) documented the results of radiological surveys.  Review of this data
and supplemental information indicate that residual uranium contamination levels on
surfaces and in soil meet the criteria in the decommissioning plan.

Confirmatory gross alpha and gross beta measurements on surfaces in remediated
areas of the facility did not identify any contamination in excess of the criteria specified
in the decommissioning plan.  Gamma survey measurements in the vicinity of former
Building 10, the incinerator pad, and in selected unremediated areas of the facility did
not identify any areas with elevated gamma exposure rates.

Soil samples were collected from six locations on the UCAR site.  Measured isotopic
uranium concentrations in soil collected from an excavated trench in Room 108 in the
Building 5 Annex exceeded the decommissioning plan’s concentration guideline levels
for U-234 and Total Uranium.  However, an analysis for evaluating small areas of
elevated activity showed that the concentration guideline value in the decommissioning
plan was met for Building 5.  Measured isotopic uranium concentrations in samples
obtained from the vicinity of Building 10 and the samples from the Incinerator Pad area
met the concentration guideline levels in the decommissioning plan.

UCAR has sixteen 24-yd3 intermodal containers filled with remediation wastes remaining
in a secured area of the facility.  The waste must be properly shipped to an approved
disposal facility and the storage area surveyed prior to final NRC action.
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REPORT DETAILS

I.   Scope of the Program and Review of Final Status Survey (FSS) Data

a. Inspection Scope

The primary focus of the inspection was to perform confirmatory measurements for
residual uranium contamination from past operations at the former Union Carbide
Corporation facility in Lawrenceburg, Tennessee.  The site is currently operated by
UCAR Carbon Company, Inc. (UCAR).  Other than the current remediation project, the
UCAR facility no longer performs activities with licensed material.  The UCAR
Lawrenceburg, TN site is the location of the former Union Carbide Corporation Fuel
Development facility.  The facility was operated under Atomic Energy Commission
License No. SNM-724, which authorized possession of 475 kilograms of enriched
uranium.  The license was terminated on June 4, 1974.  In 1991, a review of previously
terminated licenses by Oak Ridge National Laboratory and a subsequent NRC
radiological survey of the facility determined that residual contamination in excess of the
criteria for release for unrestricted use remained in areas of the facility.

Residual surface contamination exceeding the NRC criteria for unrestricted use
(Guidelines for Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special Nuclear
Material, NRC, May 1987) had been identified in Building 10, Building 5 Annex, and the
Metallurgy Laboratory in the AML Building.  UCAR contracted Nuclear Fuel Services
(NFS) to develop a remediation (decommissioning) plan, develop a final status survey
plan, perform decommissioning activities, and complete final status surveys.  Criteria for
residual uranium surface contamination that were approved in the decommissioning
plan are an average of 5000 alpha disintegrations/minute (dpm)/100 cm2, with a
maximum of 15,000 dpm/100 cm2 and removable surface contamination not to exceed
1000 dpm/100 cm2.  NFS also developed site-specific isotopic uranium concentration
guideline levels for residual contamination in soil and sediment.  These values, which
were approved by the NRC Office of Nuclear Materials Safety and Safeguards (NMSS),
are 327 picocuries/gram (pCi/g) for U-234, 51.3 pCi/g for U-235, and 172 pCi/g for
U-238.  A “sum of the fractions” criteria also applies to uranium isotopic mixtures where
the measured concentration of each uranium isotope is divided by the concentration
guideline level and the resultant fractions summed.  The criteria is met if the sum of the
fractions is less than or equal to one.  The NMSS-approved final status survey plan
used the guidance in NUREG/CR-5849, “Manual for Conducting Radiological Surveys in
Support of License Termination”, June, 1992 for determining if the radiological release
criteria were met.

Prior to the site visit, the inspector reviewed Final Status Survey Reports (FSSR) for the
Building 5 Annex, the Metallurgy Laboratory, and the Incinerator Pad Footprint. 
Radiological results were also provided for soil samples  from locations beneath the
process sewer line exiting Building 10.  Following the onsite inspection, the inspector
reviewed supplemental information provided by UCAR and its remediation contractor
regarding the scope of Building 10 demolition activities and location of subsurface soil
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samples.  Information was gathered from a review of documents and discussions with
cognizant personnel.

b. Observations and Findings

In the August 1998, decommissioning plan prepared by NFS, Building 10 was intended
to be remediated to levels identified in the decommissioning plan.  UCAR amended the
plan for demolition of the building and removal of the concrete slab and sub-slab piping. 
Because much of the building was not significantly contaminated, most of the
Building 10 demolition debris was cleared for disposal in a local landfill in accordance
with State of Tennessee regulations.  Prior to building demolition, a contaminated sump
in room 106 was removed and placed in an intermodal storage container for eventual
disposal as radioactive waste.  Radiological surveys of the concrete sump basin did not
identify uranium contamination and no underlying soils were exposed.  The concrete
basin was removed and cleared for local disposal.  Drain lines from the process sewer
system were assessed in accordance with the revised decommissioning plan.  Cast iron
piping in this system was found to be contaminated and the piping and selected
manholes were removed and packaged as contaminated waste.  Downstream of the last
manhole that was removed was vitreous clay piping that was left in place because
surveys performed by the licensee’s contractor on this piping met the criteria for release.

The inspector reviewed the two FSSRs prepared by NFS (FSSR - Part I for Building 5
Annex and Metallurgy Laboratory and FSSR - Part II for The Incinerator Pad Footprint)
and discussed the scope of the remediation and FSS activities with NFS project staff. 
Final Status Survey Report - Part II for The Incinerator Pad Footprint also included data
from soil samples taken beneath the Building 10 piping that was removed for disposal. 
Supplemental discussions with UCAR and their contractor and additional information
provided by UCAR provided essential information regarding sampling locations and
descriptive radiological survey results of the vitreous clay piping left in place that had
exited the last manhole removed from the sewer system. 

Measurements described in the reports for surfaces included direct scans for gross
alpha and beta activities and direct measurements for gross alpha and beta activities. 
Cloth smears from selected areas were analyzed for removable gross alpha and beta
activities.  Soil and sediment isotopic uranium concentrations were determined from the
analysis of representative samples by alpha spectrometry by an outside contractor.  The
results reported in the two FSSRs indicate that the remediation efforts were successful
in reducing contamination on surfaces and in soil to levels that meet the criteria in the
decommissioning plan. 

c. Conclusions

UCAR’s contractor, NFS, provided remediation and radiological survey services to
support the decommissioning plan developed for the facility.  FSSRs documented the
results of radiological surveys.  Review of this data and supplemental information
indicate that residual uranium contamination levels on surfaces and in soil meet the
criteria in the decommissioning plan.
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II.   Radiological Measurements

a. Inspection Scope

In lieu of NRC or NRC contractor confirmatory measurements, UCAR provided two
experienced health physics technician contractors and radiological survey equipment to
perform measurements in remediated areas.  The inspector observed measurements
performed at locations designated by the inspector.  The NMSS project staff and the 
inspector selected areas of interest for confirmatory measurements based on
operational history of the facility, review of FSSRs, and review of completed remediation
at the facility.  The inspector also made direct measurements at selected locations. 
Information was gathered through observations in remediated and unaffected areas,
direct observation of radiological measurements, a review of documents, and interviews
with cognizant personnel.

b. Observations and Findings

The inspector directly observed the conduct of confirmatory measurements performed
by two experienced health physics technician contractors provided by UCAR. 
Radiological survey instrumentation was provided by the contractor.  The equipment
utilized and the principal use is listed in Table 1.

Table 1: Radiological Survey Equipment for UCAR Confirmatory Measurements

Instrument Model
 and Type

Detector
Model

Detector
 Type

Detector size Principal
Use

Ludlum Model 2350
Scaler/ratemeter

Ludlum 
44-10

Gamma
Scintillation

2" x 2" Gamma count rate

Ludlum Model 3
Ratemeter

Ludlum 
44-9

GM 15 cm2 Scanning and
direct beta

measurements

Ludlum Model 2224
Scaler/ratemeter

Ludlum 
43-90

Alpha 
Scintillation

125 cm2 Scanning and
direct alpha

measurements

All instruments were observed to have current calibrations (within the previous
12 months) and each had successfully passed a performance test with a radioactive
check source prior to initial daily use.  The inspector made independent gamma
exposure rate measurements using a Ludlum Model 19 micro R meter.  

In the Building 5 annex area,  measurement locations were selected where the FSSR
indicated slightly elevated measurements, although the areas met the decommissioning
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plan criteria.  Other areas selected for measurement included areas adjacent to the
slightly elevated areas, floor/wall interfaces, scabbled areas on the floor and walls, areas
of flaking paint, floor cracks, the base of vertical steel columns, and an excavated floor
trench.  Measurements in the Metallurgy Laboratory included not readily accessible
areas beneath counter tops, in and behind laboratory cabinets, floor and wall areas
adjacent to fume hoods, and wall penetrations.  Previously contaminated counter tops
had been removed and replaced.  Scanning measurements were performed by the
health physics technicians using both alpha and beta detectors.  Selected direct one-
minute alpha counts were also performed as directed by the inspector.  No elevated
count rates were detected with any of the instrumentation.  Direct alpha measurements
were all less than 2000 dpm/100 cm2.  The inspector found no areas of elevated gamma
exposure rates in the scanned areas.

The remediation activities in Building 10 and the incinerator pad resulted in complete
removal of the structures and the concrete floor pads.  As a result, no surfaces were
available for surface contamination measurements.  The inspector directed that the
technicians make gamma scanning measurements in and around the footprint of the
incinerator pad and Building 10.  Areas selected in the vicinity of Building 10 included
drain line areas and the location of a buried cooling water tank that had been removed
during the remediation.  The inspector also made gamma exposure rate measurements
in these areas.  No elevated gamma scanning measurements or elevated gamma
exposure rates were identified in these areas.

The inspector and technicians also made gamma measurements in various non-
remediated areas of the site.  Measurements were made west of Building 10 in a
graphite block storage area, graphite dump areas, and in the vicinity of wastewater
settling basins.  No elevated gamma scanning measurements or elevated gamma
exposure rates were identified in these areas.

c. Conclusions

Confirmatory gross alpha and gross beta measurements on surfaces in remediated
areas of the facility did not identify any contamination in excess of the criteria specified
in the decommissioning plan.  Gamma survey measurements in the vicinity of former
Building 10, the incinerator pad, and in selected unremediated areas of the facility did
not identify any areas with elevated gamma exposure rates.

III.   Soil Sampling and Analysis

a. Inspection Scope

The inspector designated six locations where soil samples were collected and sent to
NRC’s contractor for analysis by alpha spectrometry to determine isotopic
concentrations of U-234, U-235, and U-238.  Areas were selected based on operational
history and extent of remediation activities.  The samples were shipped to and analyzed
by the Environmental Survey and Site Assessment Program of the Oak Ridge Institute
for Science and Education (ORISE), NRC ‘s analytical laboratory contractor.  Samples
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were analyzed by alpha spectrometry to determine isotopic concentrations of U-234,
U-235, and U-238.  Information was gathered through observations in remediated areas,
review of documents, interviews with cognizant personnel, and laboratory analysis of
samples.  

b. Observations and Findings

Sample N6, E4-7 was a composite sample collected from four locations within an
excavated trench that ran along the interior east wall in Room 108 of the Building 5
Annex.  Sinks and drain lines had apparently been removed from this area.  Sample
N19, E42 was collected on the west side of Building 10, in the vicinity of a component
cooling water tank.  Samples N26, E43 and N26, E46 were collected at the northwest
and northeast corners, respectively, of Building 10, in the vicinity of drain lines serving
the building.  Sample N27, E39 was collected adjacent to the former incinerator pad and
sample N28, E39 was collected in an undisturbed area, approximately 50 feet from the
incinerator pad footprint, in the general direction that was reported as the prevailing
downwind direction.  All samples were surface soil, collected within the top four inches
of the soil surface.

The sample results are reported in the Table 2.  The samples collected from the vicinity
of Building 10 and the incinerator pad meet the concentration guideline levels in the
decommissioning plan.  The composite sample from the excavated trench in Room 108
in the Building 5 Annex showed elevated concentrations of each of the uranium isotopes
when compared to the background data from the FSSR, Part 1.  The U-234
concentration and the total uranium both exceeded the concentration guideline values in
the decommissioning plan.  An ORISE analysis of a second soil aliquot from the
Building 5 sample verified the first result.  Averaging the two results from the Building 5
sample, the U-234 concentration was approximately 1.8 times greater than the
concentration guideline value and the Total Uranium was 2.4 times greater than the sum
of the fractions comparison for mixtures of the uranium isotopes.

The inspector discussed the sample results with UCAR and their NFS contractor in a
conference call on June 22, 2005.  The elevated concentration of U-234 identified in the
NRC composite sample from Building 5 did not agree with the NFS results in the FSSR
for the same area.  The results also exceeded the U-234 and total uranium values in the
site decommissioning plan prepared by NFS.  Because the evaluation criteria in
NUREG/CR-5849 allows for the presence of areas of elevated activity up to three times
the guideline value, the inspector discussed applying this criteria to this data to
determine if the average activity was within the decommissioning plan release criteria. 
The UCAR consultant provided a report that was provided by UCAR to the NRC in an
August 1, 2005, letter (ML052720517).  In the report, the contractor performed an
analysis of the data that indicates that although the sample data for this small area was
elevated above the decommissioning plan criteria for U-234, the elevated area was
sufficiently small compared to the size of the room so that the average activity in the
room meets the criteria presented in the decommissioning plan.  The inspector and the
NMSS senior health physicist reviewed the report and concurred that applying the
analysis method in NUREG/CR-5849 for small area elevated measurements, the
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average activity in soil samples in the area met the criteria for release in the
decommissioning plan.

Table 2: Isotopic Uranium Concentrations in UCAR Soil Samples

Sample Location
Soil Radionuclide Concentrations (picocuries/gram)(2) (3)

U-234 U-235 U-238 Total
Uranium

N6, E4-7, Bldg. 5 annex 530 ± 95 20.6 ± 6.5 4.9± 2.9 556± 95

N6, E4-7, Bldg. 5 annex(1) 670 ± 120 32.8 ± 9.2 7.2 ± 3.4 710 ± 120

N19, E42, Bldg. 10, west side 1.52 ± 0.15 0.09 ± 0.04 0.85 ± 0.10 2.47 ± 0.19

N26, E43, Bldg.10, NW corner 4.27 ± 0.35 0.30 ± 0.06 0.76 ± 0.09 5.34 ± 0.36

N26, E46, Bldg. 10, NE corner 2.91 ± 0.26 0.14 ± 0.04 0.88 ± 0.11 3.93 ± 0.29

N27, E39, incinerator pad area 41.9 ± 3.2 2.57 ± 0.25 1.45 ± 0.16 45.9± 3.2

N28, E39, incinerator pad area 15.1 ± 1.2 0.95 ± 0.12 1.13 ± 0.13 17.2 ± 1.2

(1) Routine replicate analysis to confirm elevated activity in sample
(2) Uncertainties represent the 95% confidence level based on total propagated

uncertainties
(3) Site-Specific concentration guideline levels  are 327 picocuries/gram (pCi/g) for U-234,

51.3 pCi/g for U-235, and 172 pCi/g for U-238.  

c. Conclusions

Soil samples were collected from six locations on the UCAR site.  Measured isotopic
uranium concentrations in soil collected from an excavated trench in Room 108 in the
Building 5 Annex exceeded the decommissioning plan’s concentration guideline levels
for U-234 and Total Uranium.  However, an analysis for evaluating small areas of
elevated activity showed that the concentration guideline value in the decommissioning
plan was met for Building 5.  Measured isotopic uranium concentrations in samples
obtained from the vicinity of Building 10 and the samples from the Incinerator Pad area
met the concentration guideline levels in the decommissioning plan.

IV.   Remediation Wastes

a. Inspection Scope

The inspector examined the status of stored containers of uranium remediation waste. 
Information was gathered from direct observations and discussions with cognizant
personnel.
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b. Observations and Findings

Remediation wastes are stored onsite in sixteen  24-yd3 intermodal containers.  The
containers are closed up and stored inside the fenced area of the site.  The amount of
U-235 in each container ranges from approximately 75 to 206 grams per container, with
a total of approximately 2000 grams of U-235.  The wastes consists of soil, demolition
debris (concrete blocks, piping, roofing material, and contaminated metal), and
contaminated personnel protective equipment.  One intermodal container contains a
sump from Building 10.  The inspector measured a contact exposure rate on this
container of 65 microroentgens/hour.  Measurements on other selected containers were
not significantly different than the background exposure rate.  The wastes are intended
to be shipped for offsite disposal at a to-be-determined facility.  Because the containers
were filled prior to October 2004, the inspector discussed with the UCAR
representatives the need to review the October 2004, changes to the U.S. Department
of Transportation (USDOT) regulations for radioactive material shipments prior to
shipping this material offsite.  This waste must be removed and the storage area
surveyed prior to final action by the NRC.

c. Conclusions

UCAR has sixteen 24-yd3 intermodal containers filled with remediation wastes stored in
a secured area of the facility.  Because the containers were filled prior to October 2004,
prior to offsite shipment for disposal, UCAR must ensure that the packaged wastes
meet the changes to the USDOT regulations effective October 1, 2004.

V.   Exit Meeting

The inspector discussed the preliminary inspection findings with the UCAR and NFS
representatives listed below on February 16, 2005.  The results of the soil sample analyses
were discussed with Juanita Bursley on June 22, 2005.  A final telephone exit conference for
the inspection was held with Juanita Bursley and Lee Young on January 30, 2006.
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PARTIAL LIST OF PERSONS CONTACTED

UCAR Representatives

Juanita Bursley, UCAR Corporate Environmental Manager
Bob Clapper, Project Manager, NFS
Beverly Paley, UCAR Site Health and Safety Coordinator
Bill Riley, Project Health Physicist, NFS
Geusa Showers, Health Physics Consultant
Jon Showers, Health Physics Consultant
Lee Young, President, Impact Services 

NMSS Representatives

Ken Kalman, Project Manager
Duane Schmidt, Senior Health Physicist


