
December 30, 2004

Mr. J. William Vinzant
Regional Environmental Manager
Corporate Environmental Affairs
Kaiser Aluminum and Chemical Corporation
9141 Interline Avenue, Suite 1A
Baton Rouge, Louisiana  70809-1957

SUBJECT: NRC INSPECTION REPORT 040-02377/04-002

Dear Mr. Vinzant:

On August 3-17, September 13-15, October 6-7, and November 29 - December 1, 2004, an
NRC inspection was completed at the former Kaiser Aluminum Specialty Products facility in
Tulsa, Oklahoma.  An exit briefing was conducted onsite at the conclusion of the inspection with
you and members of your staff which included a discussion of the results of confirmatory
measurements performed by the NRC inspectors.  The enclosed report presents the scope and
results of that inspection.

The purpose of the inspection was to determine whether decommissioning and remediation
activities were consistent with the NRC approved Decommissioning Plan for the Phase II
Remediation.  Within these areas, the inspection consisted of an examination of transportation
activities including: radioactive waste management, waste generator requirements, and
transportation of radioactive material for offsite disposal. The inspection also included selected
examination of procedures, work plans, representative records, and interviews with personnel
as they related to safety and compliance with the Commission’s rules and regulations.  In
addition, the inspection included a closeout inspection of your decommissioning efforts and
confirmatory radiological soil measurements in areas designated FSS-002 through FSS-012. 
As part of the NRC’s confirmatory sampling program, the results of the soil samples were
compared with Kaiser’s split sample results.  No violations or deviations of NRC regulations
were identified during the inspection.

In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter, its
enclosure, and your response (if any) will be made available electronically for public inspection
in the NRC Public Document Room 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/reading-rm/adams.html (the Public Electronic Reading Room).  To the
extent possible, your response should not include any personal privacy, proprietary, or
safeguards information so that it can be made available to the Public without redaction. 
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Please note that on October 25, 2004, the NRC suspended public access to ADAMS, and
initiated an additional security review of publicly available documents to ensure that potentially
sensitive information is removed from the ADAMS database accessible through the NRC's web
site.  Interested members of the public may obtain copies of the referenced documents for
review and/or copying by contacting the Public Document Room pending resumption of public
access to ADAMS.  The NRC Public Document Room is located at NRC Headquarters in
Rockville, MD, and can be contacted at 800-397-4209 or 301-415-4737 or gpdr@nrc.gov.

Should you have any questions concerning this inspection, please contact Mr. Rick Muñoz at
(817) 860-8220 or the undersigned at (817) 860-8191.

Sincerely,

/RA/

D. Blair Spitzberg, Ph.D., Chief
Fuel Cycle and Decommissioning Branch

Docket No.: 040-02377
License No.: STB-472 (terminated)

Enclosure:
NRC Inspection Report 
   040-02377/04-002

cc w/enclosure:
Mr. Paul Handa, Site Administrator 
Kaiser Aluminum & Chemical Corporation
7311 East 41st Street
Tulsa, Oklahoma  74145

Douglas Wilson
Manager, Environmental Services
Office of Environmental Services 
City of Tulsa
4818 South Elwood Avenue
Tulsa, Oklahoma  74107-8129

Mr. George Brozowski, Regional Health Physicist
U.S. Environmental Protection Agency, Region VI
1445 Ross Avenue
Mail Stop-6PDT
Dallas, Texas  75202

Oklahoma Radiation Control Program Director
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ENCLOSURE

U. S. NUCLEAR REGULATORY COMMISSION
REGION IV

Docket No.: 040-02377

License No.: STB-472 (Terminated in March 1971)

Report No.: 040-02377/04-002

Property Owner: Kaiser Aluminum & Chemical Corporation

Facility: Former Kaiser Aluminum Specialty Products Facility

Location: 7311 East 41st Street 
Tulsa, Oklahoma  74145

Inspection Dates: August 3 through December 1, 2004

Inspectors: Rick Muñoz, Health Physicist
Fuel Cycle & Decommissioning Branch

Bruce A. Watson, C.H.P. 
Division of Waste Management & Environmental Performance 
Office of Nuclear Materials Safety and Safeguards

Beth Schlapper, (Inspector-in-Training)
Fuel Cycle & Decommissioning Branch

Approved By: D. Blair Spitzberg, Ph.D., Chief
Fuel Cycle & Decommissioning Branch

Attachments: Supplemental Inspection Information
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EXECUTIVE SUMMARY

Former Kaiser Aluminum Specialty Products Plant
NRC Inspection Report 040-02377/04-002

This was an announced inspection of the Kaiser Aluminum Specialty Products facility, formerly
occupied by Standard Magnesium Company.  This inspection reviewed the activities related to
the remediation of contaminated soils located within the property fence line.  The inspectors
reviewed management organization and controls, radiation protection, environmental protection,
the radioactive waste management program and transportation of radioactive materials.

Site Status and Decommissioning Plan

• Site decommissioning activities were being conducted in accordance with the approved
decommissioning plan (DP)  and regulatory requirements (Section 1).

Management Organization and Controls

• Kaiser's management organizational structure addressed the qualifications of personnel
and assigned responsibilities, functions, and authorities in accordance with the NRC
approved DP.  All positions at the supervisory and management level had been staffed. 
Appropriate staff was available to support the work-in-progress and the implementation
of the radiation protection program.  A Notice of Deviation associated with the radiation
safety officer documentation review was closed (Section 2).

Radiation Protection

• Kaiser implemented a radiation protection program that was in compliance with
regulatory and license requirements.  Site tours confirmed that radiological controls
were in place.  Radiological surveys were conducted by the inspectors, and the survey
measurements were consistent with previous measurements (Section 3).

Radioactive Waste Management and Waste Generator Requirements

• Kaiser had established and was implementing radioactive waste management control
and quality assurance procedures that reasonably ensured compliance with the
requirements.  Radioactive waste maintained onsite was properly posted and controlled 
(Section 4).

Transportation of Radioactive Materials

• Kaiser had developed and implemented procedures for the transportation of radioactive
waste for offsite disposal.  Transportation of licensed material was in compliance with
the applicable NRC and US Department of Transportation (DOT) regulations
(Section 5). 

Closeout Inspection and Survey

• Independent confirmatory radiological surveys were performed by the inspectors. 
Results of confirmatory surveys performed by the NRC were consistent with
measurements taken by Kaiser.  The NRC’s confirmatory measurements supported
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Kaiser’s determination that thorium-232 concentrations in soils met the criteria for in the
approved decommissioning plan (Section 6). 

• Thirty-four soil samples were collected but only 27 were split for analysis by both
Kaiser’s and NRC’s laboratories for confirmatory analysis and comparison of results. 
The results of 34 NRC soil samples collected indicated that thorium-232 concentrations
reported in soils were, with two minor exceptions, within the range of environmental
levels associated with naturally occurring radioactivity.  There were two soil samples
from a haul road that exceeded the criteria but these results were expected since the
road base material was constructed with contaminated soil material (Section 6).    

• Only three of the 27 split soil sample results failed the NRC’s test of analytical
comparison with Kaiser’s results for thorium-232.  Overall, this is an indication of good
analytical agreement.  For the 3 samples failing the statistical comparison, the samples
were below release criteria and were near background levels.  Therefore, the
disagreements between Kaiser’s results and those of the NRC were not a significant
concern (Section 6).

• Split sample thorium-232 result comparisons indicated that Kaiser’s contract laboratory
results were less than the corresponding NRC contractor laboratory results.  Mean and
standard deviation of the two sample sets indicated that Kaiser’s results were
statistically below those of the NRC results.  This matter will be tracked as an inspection
follow-up item to examine any future split sample results for similar differences
(Section 6).

Follow-Up

• Three previously identified Notices of Deviation from commitments made to the NRC in
the Kaiser Decommissioning Plan were reviewed and closed (Section 7).

• Two inspection follow-up items identified during a previous inspection were reviewed
and closed (Section 7).
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Report Details

1 Site Status and Decommissioning Inspection Procedure for Fuel Cycle Facilities
(88104)

The Kaiser Aluminum and Chemical Corporation (Kaiser) facility processed magnesium-
thorium alloy from 1958 until 1971 as Standard Magnesium Corporation, and later
Kaiser Magnesium, a formerly NRC-licensed site.  On March 18, 1971, the Atomic
Energy Commission terminated Source Material License STB-472 at the request of
Kaiser.  In November 1993, NRC inspected the Kaiser site as part of the terminated
license review project and found residual contamination at levels exceeding the NRC’s
criteria for unrestricted release.  The site was subsequently added to the NRC’s Site
Decommissioning Management Plan (SDMP) during August 1994.  In April 1995, Kaiser
completed a soil radiological site characterization report which estimated that
127,685 cubic yards of residual thorium contaminated soil was onsite.  In August 1995,
NRC declared that the Kaiser facility presented “no imminent health and safety risk to
the public.”  

Phase I activities involved remediation of offsite contamination, while Phase II involved
remediation of onsite contamination.  Phase I remediation resulted in approximately
285,000 cubic feet of potentially contaminated soil relocated from offsite into Kaiser’s
restricted area.  In March 2002, the offsite Phase I final radiological status survey report
was approved by the NRC.

In June 2001, Kaiser submitted a decommissioning plan (DP) to describe remediation
activities for the pond parcel of its facility.  An addendum to the DP, addressing
remediation activities for the operational area, as the Phase II Remediation Plan, was
submitted to the NRC and revised May 2002.  As a result of NRC’s requests for
additional information, Kaiser submitted a revised DP and addendum for NRC review
and approval on May 14, 2003.  The DP was approved by letter dated June 8, 2003,
which included the safety evaluation report, and the Finding of No Significant Impact in
the Federal Register dated June 6, 2003.

Demolition of Buildings 4 and 5 was completed July 28, 2003.  The removal of these
buildings was necessary for Kaiser to conduct Phase II reclamation activities in this
portion of the site.  Phase II decommissioning for the pond parcel of the facility was
underway with the construction of a french drain system surrounding the pond parcel
and partial completion of a rail spur for a railway route to an offsite disposal facility. 
Based on the results of this inspection, Kaiser had developed a comprehensive
remediation program such that it was determined to be ready to begin the
implementation of Phase II of the remediation plan.

2  Management Organization and Controls (88005)

2.1 Scope

The inspectors reviewed Kaiser's organization structure and management controls to
determine whether functional responsibilities had been established consistent with the
remediation plan and if controls were in place to ensure site and public safety.  
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2.2 Observations and Findings

The NRC approved remediation plan and Kaiser site organization structure identified a
Kaiser corporate site administrator as the only Kaiser employee assigned to the Tulsa,
Oklahoma, site.  Kaiser's remediation project manager for the Tulsa, Oklahoma, site
was also the Kaiser Corporation’s environmental manager.  This individual was based in
Baton Rouge, Louisiana.  Other key positions on the organization chart were contractor
positions which included a  project manager, health and safety supervisor, quality
assurance (QA) coordinator, quality control supervisor, lead health physics technician,
operators, and technicians.  A description of the duties and responsibilities of the key
personnel are described in Section 9.0 of the DP.  Site organizational structure included;
Kaiser Site Administrator; Remedial Construction Services (ReCon); and Penn E&R
Environmental & Remediation, Inc. (Penn E&R).

Kaiser’s current organization was consistent with the organizational structure described
in the DP.  The project radiation safety officer (RSO) was not scheduled to be  onsite
full-time during Phase II decommissioning.  Given the current responsibilities of the lead
health physics technician (LHPT), and the numerous responsibilities of the RSO, the
RSO delegated assistant RSO duties to the final status survey contractor.  The LHPT
was responsible for daily oversite of all radiological health and safety aspects of the
project.

The inspectors reviewed Kaiser’s plans and procedures that were to be used during the
Phase II pond parcel remediation.  Kaiser’s manual for conducting work at the site
contained a compilation of procedures and plans that would be used by Kaiser, ReCon,
and Penn E&R.  Site specific documents controlling decommissioning activities were
consistent in descriptions of management responsibilities and organizational structure.

The previous inspection noted that filed documents of various decommissioning
activities had not been reviewed by the RSO.  This was identified as a Notice of
Deviation (NOD) from commitments made in the DP (NOD 040-02377/04-001-01). 
Since the previous inspection, all documents associated with the implementation and
documentation of all work activities listed in accordance with procedural guidance were
being reviewed by the RSO.  This NOD is closed.

2.3 Conclusions

Kaiser's management organizational structure addressed the qualifications of personnel
and assigned responsibilities, functions, and authorities in accordance with the NRC
approved DP.  All positions at the supervisory and management level had been staffed. 
Appropriate staff was available to support the work-in-progress and the implementation
of the radiation protection program.  A NOD associated with RSO documentation review
was closed.
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3 Radiation Protection  (83822)

3.1 Scope

The inspectors examined Kaiser’s radiation protection program for consistency with the
requirements of 10 CFR §20.1501 and the Remediation Plan and to assess Kaiser’s
readiness to perform scheduled Phase II Decommissioning and Environmental
Remediation activities under the approved DP.

3.2 Observations and Findings

The inspectors conducted site tours and made observations regarding radioactive
material control.  The inspectors observed that radioactive material signs were
conspicuously posted around the site as required by 10 CFR 20.1902, and the property
fence line was in good condition.  Access gates were noted to be locked.  Accordingly,
security and control of the radioactive material was in compliance with 10 CFR 20.1801
requirements.  

Radiological surveys were conducted during site tours using a Ludlum
Model 19 microRoentgen survey meter (NRC No. 015525, calibrated to radium-226, due
March 23, 2005).  No abnormal radiation levels were observed, and the measurements
were consistent with those observed during previous inspections. The exposure-rate
readings ranged from 10-microRoentgen per hour (µR/hr) consistent with background
levels to a maximum of 50-µR/hr in and around the soil piles located along the south
fence line boundary.

The inspectors reviewed the Shonka Conveyor Monitoring System (CMS) used to sort
thorium contaminated soils.  In addition, the inspectors reviewed technical reports on the
conveyor monitor startup activities, including calibration and field testing, associated with
the Shonka Associates Subsurface Multi-spectral Contamination Monitor (SMCM) used
in conjunction with the “Conveyor Monitor Radiation System Work Plan.”   Within the
scope of the inspection, the procedures and technical notes were found to be adequate
to document the technical basis for the calibration and operation of the CMS.

The inspection observed the CMS in operation, sorting soil for onsite land back fill
material and contaminated soils to be shipped offsite for disposal to a licensed facility. 
The Shonka CMS detects the alpha-emitting thorium-232 at the 31.1 pCi/g Derived
Concentration Guideline Level (DCGL) using the surrogate thallium-208 2614 KeV
gamma.  The conveyor mounted SMCM is the principal means for surveying the soils to
ensure compliance with the DCGL of 31.1 pCi/g (Landfill Mode) for retention onsite for
subsurface burial and for ensuring the soil containing unimportant source quantity is
compliant with the criteria of <54.5 pCi/g (Offsite Mode) for offsite disposal at an
authorized facility in Idaho.  The SMCM utilizes a large NaI(Tl) Detector in conjunction
with conveyor belt speeds of 250 feet per minute (fpm) and soil depths of 4 to 6 inches.
The work plan startup required  the use of 3 batches of 10 tons of contaminated soil with
laboratory determined specific activity to verify the SMCM field detection sensitivity,
response and calibration.

A review of soil sample data and CMS start up results demonstrated that the unit was
effectively detecting Thorium-232 soil activity well below the 31.1 pCi/g limit and was
typically within +/- 10 percent of the soil laboratory measurements.  A review of field
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data demonstrated that the soil being disposed of onsite in “landfill” mode was typically
15 pCi/g as measured from laboratory samples and was reported as 18 pCi/g by the
CMS, which was a conservative overestimation of approximately 20 percent, and was
well below the 31.1 pCi/g limit.

Consistent with the CMS overestimation of lower specific activity soils, the CMS was
initially reporting approximately 50-70 pCi/g activities for soils with laboratory
measurements from 40-55 pCi/g.  Kaiser conducted additional measurements and
adjusted correction factors to moisture content to establish more accurate calibration
factors that would correspond more precisely to the laboratory measurements. 

 
The Conveyor Monitor Radiation System Work Plan implementation was being tracked
from an earlier inspection as Inspection Follow-up Item (IFI 040-02377/04-001-01) .  The
scope of the follow-up inspection focused on the Kaiser technical evaluation establishing
the detection sensitivity as well as the SMCM operating procedures, including
documentation of both field testing and operational results.  During the last site visit of
December 2004, records were reviewed comparing the referenced Pile 3
characterization sample results, with the calibration material characterization with that of
Kaiser’s contract laboratory results.  The results of characterization results were within 4
percent of the original results and were very consistent with the calibration material. 
Kaiser’s technical evaluations established the ability to accurately detect the 54.5 pCi/g
limit as well as the SMCM operating procedures, including documentation of both field
testing and operational results.  The CMS implementation for determining compliance
with the 54.5 pCi/g limit follow-up item is closed. 

Discussions with Kaiser, Recon and Shonka management indicated that CMS startup
problems were partially due to the relocation of the CMS from the southeast corner of
the property to the northeast corner.  Currently, the CMS was stationed on contaminated
soil and with stable ground not available, the CMS sank as shielding was added.  This
had limited the amount of added shielding required to lower detector background.  After
completing the present operation at the end of September, the CMS was moved to the
center of the property with a stable foundation and lower background area.  The facility
had to make calibration algorithm adjustments due to the following:  

• A Gravel ‘V’ Conveyor Belt (21") was provided versus a large flat (42") conveyor
belt that was initially specified. 

• The conveyor soil depth was originally specified to be 4-6" deep.  With the gravel
belt, the soil depth is typically 3-4" deep which had necessitated a Cs-137
density/soil depth gauge be installed to ensure sufficient soil was on the belt to
provide quality measurements.

• The CMS was located over land that had not been remediated and added to the
detector background count rate.

• The weight of additional shielding installed had caused the CMS to sink into the
ground and now the conveyor belts were misaligned causing spillage which
added to the increased background.

The CMS had been relocated to a low background area.  Kaiser had removed chunks of
thorium dross which, during previous site visits, inspectors measured to be up to 100
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µR/h around the conveyors.  The following actions were implemented to improve
general housekeeping around the CMS to reduce background variability: removal of
spillage, both emptying the rejected material collection bin and the bucket loading area
around the conveyor and periodic scraping of the area around the CMS.

 Surveys for personnel monitoring and unrestricted release of material from radiological
Controlled Areas (RCA) were reviewed for compliance with §20.1501.  During a previous
inspection, the inspectors observed personnel contamination monitoring during a tour of
the radiological restricted area.  Inspectors noted that the personnel contamination exit
monitors were Ludlum Model 177 rate meters (friskers) with Ludlum Model 44-9
Pancake Geiger-Muller (GM) detectors, typically used to detect beta-gamma (β-γ)
emitting radionuclides.  At that time, inspectors questioned the ability of the GM
detectors to detect the thorium alpha (α) source term with the RSO and Recon Lead
Health Physics (HP) Supervisor/Technician.  The RSO stated that the GM probes were
adequate for detecting the site contamination and were much more rugged than alpha
sensitive detectors.  This was tracked from a previous inspection as Inspection Follow-
up Item (IFI 040-02377/04-001-02).  Given the thorium α-source term, on June 21,
2004,  Kaiser provided a technical justification for continued use of the β-γ sensitive GM
detectors for personnel contamination monitoring at the boot wash area.  The inspectors
determined that the survey methodology was adequate to detect contamination levels
specified in Regulatory Guide 1.86 for the free release of materials as stated in the DP. 
The stated formulas used to calculate activity released and dilution factors were
complete to make the determination that the GM detectors were adequate in detecting
the thorium contamination.  In addition, Kaiser added the use of alpha scintillation
detectors for personnel contamination monitoring.  The inspection follow-up item is
closed.

Section 10.1.6 of the Decommissioning Plan stated, in part, that the contamination
control program was to monitor and control radioactive contamination during
decommissioning operations in compliance with the requirements of
10 CFR 20.1501(a).  Part 20.1501(a) required Kaiser to make or cause to be made,
surveys that may be necessary to comply with the regulations in this part and are
reasonable under the circumstances to evaluate concentrations or quantity of
radioactive material.  As documented in a previous inspection report, on April 14, 2004,
Kaiser failed to perform surveys on four roll-off containers and their transport vehicles
which had been released from the radiological controlled area.  The containers held
concrete debris and vegetation, principally above-ground cut trees for disposal at a local
landfill.  From discussions with the RSO and the Lead HP Technician, the four(4) roll-off
containers were used to ship the materials offsite to a local landfill.  However, there
were no surveys to document baseline surveys and the release of the four containers
and vehicles used to transport the materials offsite.  This was identified in the previous
inspection report as a deviation from commitments made in the NRC approved DP
(NOD 040-02377/04-001-02).

It was noted during a previous inspection that surveys for the release of the material
were inconsistent with “IE Circular 81-07, Control of Radioactively Contaminated
Material,” and general practice to have a procedure for surveying materials for
unconditional release for disposal at landfills or re-use to demonstrate compliance with
§20.1501 (a).  Due to the adverse consequences for inadvertent release of radioactive
materials as identified during the previous inspection, procedure REC-WP-3-03, “Entry
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/Unrestricted Release,” was revised for completeness and consistency with circular 81-
07.  During this inspection, the inspectors reviewed surveys for the unconditional release
of materials from radiological controlled areas to sanitary landfills through November
2004.  The surveys documented that the materials were consistent with natural
background radiation levels and that the release limits were “Per Regulatory Guide
1.86."  The surveys included direct measurements for the alpha (α) contamination from
the site’s principle thorium contaminants. 

The revised Kaiser procedure for surveying unconditional release of materials complies
with the commitments made in Section 9.5 of the DP related to implementation of written
procedures.  Improvements in the procedure included the requirement for direct surveys
for residual contamination, material sampling, independent confirmatory surveys by
more than one HP technician and a final verification survey of each container prior to
release from site.  In addition, the survey record provided an accurate physical
description of the material being released, including estimated waste volumes and
weight.  On June 18, 2004, Kaiser provided a revised copy of procedure REC-WP-3-03,
“Entry /Unrestricted Release,” addressing these deficiencies.  The procedure and
associated forms were reviewed and approved by the RSO.  NOD 040-02377/04-001-02
is closed.

Section 13.2 of the DP committed to the implementation of written procedures
consistent with the approved DP and current guidance will be prepared.  Kaiser
implemented procedure REC-WP-1-03, “Completion of Forms,” requiring that all form
blanks be noted with an “NA” where no data is to be recorded as appropriate.  During
the previous inspection, inconsistencies in procedural compliance and documentation
were identified as a deviation from commitments made in the NRC approved DP
(NOD 040-02377/04-001-03).  The inspectors reviewed various forms for completeness,
as required by the DP, and verified that procedure REC-WP-1-03 was properly
implemented.  Forms were properly filled out and complete.  Based on Kaiser’s effective
corrective action, the Notice of Deviation is closed. 

3.3 Conclusions

Kaiser implemented a radiation protection program that was in compliance with
regulatory and license requirements.  Site tours confirmed that radiological controls
were in place.  Radiological surveys were conducted by the inspectors, and the survey
measurements were consistent with previous measurements.

4 Radioactive Waste Management and Waste Generator Requirements (IP 84850)

4.1 Inspection Scope

The inspectors interviewed Kaiser representatives, toured the site and reviewed
applicable records related to radioactive waste management to determine if the facility
had established and maintained an effective program.  Procedures and their
implementation were reviewed.  The inspectors reviewed records of radioactive waste
form, classification, stabilization, shipment manifests and subsequent tracking.
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4.2 Observations and Findings

Waste Manifests
  

Proper waste characterization had been completed by the facility contractor. 
Radiological assaying and derived average and maximum concentrations were
determined from onsite and independent laboratory analysis.  Based on the radiological
data obtained from the samples, Kaiser planned to ship all waste as a hazardous
substance for transportation purposes only, when in bulk packaging, equaled or
exceeded the Reportable Quantity (RQ) values listed in Column 2 of Appendix 49 CFR
172.101.  The inspectors reviewed the data and determined that Kaiser’s documentation
and records of activities had been established and were  maintained to ensure that all
radioactive waste shipments were properly classified.  Kaiser had characterized the
waste to ensure that a realistic representation had been accomplished.

 
An onsite representative from U.S. Ecology conducted an 8-hour, 1-day training session
that covered manifesting requirements, waste profiles, and a security plan.  The training
listed all the requirements associated with waste profiling.  Procedures and records
showed that each shipment of radioactive waste intended for off site disposal was
accompanied by a shipment manifest.  These manifests included all the required
information.  Documentation and records of activities had been established and were
being maintained to ensure that all radioactive waste was properly classified. 

Field Observations

Section 12 of the DP states, in part, that Kaiser will maintain the thorium containing
soil/dross in a controlled stockpile and a handling, processing, storage area will be
constructed in the western part of the property.  The inspectors toured the site in and
around the soil waste piles.  Approximately 285,000 cubic feet of potentially
contaminated soil was contained inside Kaiser’s restricted area for staging.  All storage
and staging areas for radioactive waste soil excavation were adequately posted and
clearly delineated within a protected and/or fenced perimeter.

The inspectors toured the waste stream areas and the staging area.  All temporary
storage and staging areas for radioactive waste from soil excavation, waste piles,
building demolition and trash dumps were adequately posted and clearly delineated
within a protected and/or fenced perimeter.  Railroad gondola cars were brought into the
controlled area via a newly constructed rail spur built to three rail car capacity.  The rail
gondolas were inspected visually by the transportation contractor for physical integrity,
and radiological surveys and wipes were conducted to meet all acceptance criteria.  The
outgoing staging area for loaded and sealed gondolas was on the same rail spur. 
Radiological and wipe surveys were conducted by Kaiser’s construction contractor on
the gondola containers before they were sealed within the 6-millimeter poly liner bags
for shipment.  Final visual inspections for physical damage to the package or bags were
completed in this area. 

4.3 Conclusions

Kaiser had established and was implementing radioactive waste management control
and quality assurance procedures that reasonably ensured compliance with the
requirements.  Radioactive waste maintained onsite was properly posted and controlled.



-11-

5 Transportation of Radioactive Materials (IP 86740)

5.1 Inspection Scope

The inspectors interviewed Kaiser representatives, toured the site and followed the
transportation of radioactive waste for offsite disposal to the main rail line to determine
whether the transportation of licensed material was in compliance with applicable NRC
and US Department of Transportation regulations. The implementation of established
procedures was reviewed. 

5.2 Observations and Findings

The inspectors observed activities and determined that the completion of documents
related to the transportation activities was in accordance with established procedures. 
The gondola package was received at the rail spur for acceptance.  An interior and
exterior radiological survey was performed.  Should radiation levels exceed twice
background, a wipe was collected.  The following limits had been established for the
interior of the package:

Thorium 1,000 dpm/100 cm2, average over 1 m2 or smaller area
3,000 dpm /100 cm2, maximum over 1 m2

200 dpm /100 cm2 removable

The inside and outside package must not exceed the acceptance criteria.  No gondola
had been rejected.  If the container was accepted, the gondola was then lined with a
6-millimeter poly liner bag commonly referred to as burrito bag.  The gondola was
loaded from the staged waste piles located on a bermed asphalt pad.  The loading from
each pile was predetermined based on onsite and laboratory characterization.  This pre-
established recipe determining how many front end loader buckets were to be loaded is
a critical path in determining the acceptance criteria for off-site disposal.  Once the
results are checked and quality controlled, the information was entered directly into the
manifest.  U.S. Ecology took possession of the waste once the burrito bag was sealed. 
The inspectors interviewed Kaiser and contract personnel during various stages of the
loading operation.  These individuals appeared to be knowledgeable of the procedures
and their duties.  Kaiser appeared to be effectively implementing the package receipt,
loading and sampling procedures.

Once the last bucket was loaded, the bag was closed and a visual inspection verified
whether the container could be released for rail shipment and egress from the control
point.  The manifests were then transferred onto a rail manifest at the Union Pacific rail
station in Tulsa.  The Union Pacific route goes to Muskogee, OK., Kansas City, MO.,
and on to Grand View, Idaho.  The established emergency and security plan procedures
and instruction appeared to be effectively implemented. 

The travel time to the disposal facility was estimated at approximately eight days. 
Kaiser did not expect to have more that three rail gondolas onsite at any one time. 
There will be no more that thirty cars in the circuit.   The transportation contractor stated
that there should always be a significant number of empty rail cars available for loading.  
It was difficult to assess the planned logistics associated with the project in it’s first
stages of shipment.  The established procedures appeared to be effective but will not be
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realized until several shipments have been completed.  As of November 19, 2004,
Kaiser had successfully shipped 30 rail gondolas for offsite disposal. 

5.3 Conclusions

Kaiser had developed and implemented procedures for the transportation of radioactive
waste for offsite disposal.  Transportation of licensed material was in compliance with
the  applicable NRC and US Department of Transportation (DOT) regulations.

 
6 Closeout Inspection and Survey (83890)

6.1 Scope

The inspectors performed independent radiological surveys in Final Status Survey Units
(FSS) 002, FSS-006, FSS-009, FSS-010, FSS-011, FSS-012, and the background
reference area to establish biased soil sample locations to obtain a representative
number of soil samples within these sectors.  Sample locations were biased by the
inspector to those locations where inspector performed scan surveys indicated readings
above the average readings within the same survey unit.  Kaiser’s preparations and
conduct of the final survey and analysis were reviewed to verify compliance with the
requirements, and the facility’s site decommissioning plan.  NRC confirmatory surveys
for soil surface gamma radiation of selected areas within these locations were
conducted by the NRC inspectors.  Soil samples were obtained for laboratory analysis
from FSS-002, FSS-006, FSS-009, FSS-010, FSS-011, FSS-012, and the background
reference area.

During the confirmatory surveys, the NRC inspectors used the following radiation
detection instrument and probe:

Model   Serial # NRC # Calibration Due
Ludlum-18     15504 012778      11/05/04
Eberline SPA-3    00283 20795G      

6.2 Observations and Findings

Surveys

Background measurements were obtained offsite from an unaffected area located at a
local high school approximately 1-mile away from the site boundary.  A site background
of 10,000 counts per minute (cpm) was established.  The inspectors performed gamma
scans of the excavated areas to mark biased sample locations for split soil sampling. 
Elevated areas selected for scanning ranged from 12,000 cpm to 223,000 cpm above
background.  Although some soil surface areas scanned exceeded twice background,
the survey results were predictable since areas surveyed required additional
remediation.

Kaiser was authorized to remediate the site in accordance with methods and criteria
described in the facility’s DP.  The DP states, in part, that all decommissioning activities
will comply with the site radiation safety plan. 
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The inspectors obtained 32 biased soil samples from areas that had been remediated
and 2 from a haul road currently in use.  The samples were collected and processed
and split at the onsite sample preparation trailer area.  The samples were transferred
through chain-of-custody to the NRC and sent to the NRC’s contract laboratory (Oak
Ridge Institute for Science and Education) for analysis.  The results for thorium-232 of
all samples obtained, and the comparison of 27 soil samples that were split with Kaiser
are listed in Tables 1 and 2 below:
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TABLE 1
Soil Sample Comparison - Gamma Spectroscopy Analysis

Th-232 by Ac-228 
 Sample Location NRC Analysis a b c

pCi/g
KA Analysis a b d

pCi/g
NRC/Kaiser
Agreement e

NRC-04-02-01; North Corner of FSS-002 1.18 ± 0.18 0.94 ± 0.12 yes

NRC-04-02-02; FSS-009 1.11 ± 0.20 0.71 ± 0.11 yes

NRC-04-02-03; FSS-009 Bench Wall 1.28 ± 0.17 0.90 ± 0.10 yes

NRC-04-02-04; Backfill Pile in FSS-011 14.2 ± 1.3 13.2 ± 0.36 yes

NRC-04-02-05; Backfill Pile in FSS-011 16.3 ± 1.4 14.3 ± 0.46 yes 

NRC-04-02-06;  FSS-006 1.16 ± 0.15 0.59 ± 0.09 No

NRC-04-02-07;  FSS-011 1.07 ± 0.18 0.76 ± 0.07 yes

NRC-04-02-08; FSS-011 0.97 ± 0.14 0.59 ± 0.07 yes

NRC-04-02-09; Muck Around Drainage Pipe; FSS-011 1.16 ± 0.18  0.60 ± 0.11 yes

NRC-04-02-10;  Background at Bishop Kelly High School 0.91 ± 0.19 0.62 ± 0.10 yes

NRC-04-02-11;  Background at Bishop Kelly High School 1.07 ± 0.15 0.78 ± 0.10 yes

NRC-04-02-12;  Background at Bishop Kelly High School 1.08 ± 0.14 0.81 ± 0.10 yes

NRC-04-02-13;  FSS-011 1.40 ± 0.20 0.99 ± 0.11 yes

NRC-04-02-14;  FSS-011 1.29 ± 0.19 0.92 ± 0.10 yes

NRC-04-02-15 ;  FSS-011 1.11 ± 0.16 0.82 ± 0.10 yes

NRC-04-02-16;   FSS-011 1.13 ± 0.17 0.75 ± 0.09 yes

NRC-04-02-17;   FSS-011 1.04 ± 0.15 0.45 ± 0.06 No

NRC-04-02-18; FSS-010;  South 1.21 ± 0.17 0.68 ± 0.05 yes

NRC-04-02-19;   FSS-010;  Center 1.13 ± 0.20 0.99 ± 0.12 yes

NRC-04-02-20;  FSS-010; North 1.46 ± 0.19 0.66 ± 0.10 No

NRC-04-02-21; FSS-006 1.01 ± 0.16 0.83 ± 0.08 yes

NRC-04-02-22;  FSS-006 1.16 ± 0.17 0.67 ± 0.09 yes

NRC-04-02-23;  FSS-006 1.26 ± 0.20 0.84 ± 0.11 yes

NRC-04-02-24;  FSS-006 2.04 ± 0.23 1.56 ± 0.12 yes

NRC-04-02-25;  FSS-006 3.46 ± 0.36 2.12 ± 0.11 yes

NRC-04-02-26; Haul Road East of FSS-006 101.8 ± 8.5 81.3 ± 1.61 yes

NRC-04-02-27;  Haul Road East of FSS-006 66.4 ± 5.5 49.8 ± 1.07 yes

NRC-04-02-28; FSS-012; Grid H-3 1.43 ± 0.18 None n/a

NRC-04-02-29;  FSS-012; Grid G-3 1.40 ± 0.20 None n/a

NRC-04-02-30;  FSS-012; Grid F-2 1.46 ± 0.25 None n/a

NRC-04-02-31;  FSS-012; Grid E-2 1.84 ± 0.26 None n/a

NRC-04-02-32;  FSS-012; Grid A-2 1.71 ± 0.26 None n/a

NRC-04-02-33;  FSS-012; Grid A-2 1.49 ± 0.20 None n/a

NRC-04-02-34;  FSS-012; Grid A-1 3.34 ± 0.38 None n/a
a Background was not subtracted from these values.
b Uncertainty represents the 95 percent confidence level, based on total propagated uncertainties.
C pCi/g dry weight. 
d Data represents activity per dry mass.
e Agreement status was determined using NRC Inspection Procedure 84525.



-15-

Table 2
Concentrations of Thorium Isotopes

 In Soil Samples by Alpha Spectroscopy
AP11, Revision 2; CP2, Revision 12 As Reported by ORISE 

Kaiser Aluminum Site 
ESSAP

Sample ID
NRC Region IV

Sample ID
Radionuclide Concentrations a, c (pCi/g dry weight)

Th-228 Th-230 Th-232 Total Th b

1618S0004 NRC-04-02-04 25.2 ± 1.8 61.6 ± 4.4 25.5 ± 1.9 50.7 ± 2.6

1618S0005 NRC-04-02-05 19.5 ± 1.5 50.8 ± 3.7 19.6 ± 1.5 39.1 ± 2.1

1618S0025 NRC-04-02-25 4.17 ± 0.35 9.46 ± 0.73 4.00 ± 0.34 8.17 ± 0.49

1618S0026 NRC-04-02-26 113.0 ± 8.2 385 ± 27 113.6 ± 8.3 227 ± 12

1618S0027 NRC-04-02-27 90.2 ± 6.9 260 ± 19 92.5 ± 7.0 182.7 ± 9.8

1618S0034 NRC-04-02-34 5.03 ± 0.41 18.9 ± 1.4 5.95 ± 0.48 10.98 ± 0.63
a The average MDC by alpha spectroscopy for Thorium isotopes is 0.08 pCi/g.
b Total Thorium is the sum of Th-228, and Th-232.
C  Uncertainties represent the 95% confidence level, based on total propagated uncertainties. 

Initial evaluations determined that all except two NRC confirmatory measurement using
gamma spectroscopy were below the applicable NRC backfill material criteria for thorium-232
limit of 31.1 pCi/g.   These two samples were collected from the haul road currently in use. 
Kaiser verified that contaminated soil had been used for the road base material and confirmed
that the road would be removed and disposed for offsite disposal.  Alpha spectroscopy
analytical results also indicated that all but the same two haul road samples (sample Nos. 04-
02-26 & 04-02-27) were less than the criteria established in the DP for onsite backfill material.  
Thorium-232 gross concentrations in soil using gamma spectroscopy ranged from 0.97 ± 0.14 
to 101.8 ± 8.5 pCi/g.  The average background concentration for thorium-232 was 1.1 pCi/g as
stated in the approved DP.  Most of the sample results were within the variability of
background.

The analytical agreement test provided in NRC Inspection Procedure 84525, “Quality
Assurance and Confirmatory Measurements for In-Plant Radiochemical Analysis,” was used to
compare Kaiser’s and NRC’s soil sample results.  The statistical comparison method was
applied to thorium-232 sample results.  Although 34 samples were collected by the NRC,
27 analytical comparisons were made because only 27 soil samples taken by Kaiser were sent
for analysis.  As noted in the tables above, all but three fell within the confirmatory agreement
criteria defined in the NRC Inspection Manual for thorium-232. 

The NRC approved site decommissioning plan authorized Kaiser to remediate the site in
accordance with methods and criteria described in the DP.  The DP states, in part, that all
decommissioning activities will comply with the site radiation safety plan.  According to the DP,
levels above 54.5 pCi/g thorium-232 criteria for soils are required to be disposed offsite as
waste.  All post- remediation analytical sample results obtained by Kaiser fell below the criteria
for intentional mixing criteria of 31.1 pCi/g thorium-232.
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A review of the split sample thorium-232 result comparisons contained in Table 1 indicated that
Kaiser’s results were all less than the corresponding NRC contractor laboratory results.  A
further analysis of the mean and standard deviation of the two sample sets indicated that
Kaiser’s results, as a sample set, were statistically below the NRC results.  Because the
results from both sample sets were all below the approved release criteria, and backfill
concentration limits, this trend does not represent a safety concern.  However, this matter will
be tracked as an inspection follow-up item to examine any future split sample results for similar
differences (IFI 040-02377/0402-01).

6.3 Conclusion

Independent confirmatory radiological surveys were performed by the inspectors.  Results of
confirmatory surveys performed by the NRC were consistent with measurements taken by 
Kaiser.  The NRC’s confirmatory measurements supported Kaiser’s determination that
thorium-232 concentrations in soils met the criteria for in the approved decommissioning plan. 

Thirty-four soil samples were collected but only 27 were split for analysis by both Kaiser’s and
NRC’s laboratories for confirmatory analysis and comparison of results.  The results of 34
NRC soil samples collected indicated that thorium-232 concentrations reported in soils were,
with two minor exceptions, within the range of environmental levels associated with naturally
occurring radioactivity.  There were two soil samples from a haul road that exceeded the
criteria but these results were expected since the road base material was constructed with
contaminated soil material.    

Only three of the 27 split soil sample results failed the NRC’s test of analytical comparison with
Kaiser’s results for thorium-232.  Overall, this is an indication of good analytical agreement. 
For the 3 samples failing the statistical comparison, the samples were below release criteria
and were near background levels.  Therefore, the disagreements between Kaiser’s results and
those of the NRC were not a significant concern.

Split sample thorium-232 result comparisons indicated that Kaiser’s contract laboratory results
were less than the corresponding NRC contractor laboratory results.  Mean and standard
deviation of the two sample sets indicated that Kaiser’s results were statistically below those of
the NRC results.  This matter will be tracked as an inspection follow-up item to examine any
future split sample results for similar differences (IFI 040-02377/0402-01).

6 Exit Meeting Summary 

The inspectors reviewed the scope and findings of the inspection at the conclusion of each site
visit.  A final exit briefing was conducted at the conclusion of the onsite inspection on
December 1, 2004.  Kaiser did not identify as proprietary any information provided to, or
reviewed, by the inspectors.
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SUPPLEMENTAL INFORMATION

PARTIAL LIST OF PERSONS CONTACTED

Kaiser Aluminum & Chemical Corp.

P. Handa, Site Administrator, Kaiser Aluminum & Chemical Corp.
Bill Vinzant, Program Manager

Contractor

L. Max Scott, Ph.D., RSO

Penn E&R

Charles Beatty, QA Coordinator
Andy Lombardo, Final Survey Oversight
Daniel Baker, Radiological Engineer
David Weyant, Data Manger

ReCon

Danny P. Brown, Project Manager
Tyrone Trent, HP Technician
Diana Brown, Project Administrator

Shonka

Michael Marcial, Design Engineer

U.S. Ecology

Rob Rittenberg

INSPECTION PROCEDURES USED

IP 88104 Site Status and Decommissioning Inspection Procedure for Material Licensees
IP 88005 Management Organization and Controls
IP 83822 Radiation Protection
IP 88035 Radioactive Waste Management
IP 84850 Waste Generator Requirements
IP 86850 Transportation of Radioactive Materials
IP 83890 Closeout Inspection and Survey
IP 84525 Quality Assurance & Confirmatory Measurements for In-Plant Radiochemical Analysis
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ITEMS OPENED, CLOSED AND DISCUSSED

Closed NOD 040-02377/04-001-01

There was no evidence that the RSO had reviewed the implementation and documentation of
all work activities listed in accordance with procedural guidance.

Since the previous inspection, all documents associated with the implementation and
documentation of all work activities listed in accordance with procedural guidance were being
reviewed by the RSO.

Closed NOD 040-02377/04-001-02

Kaiser failed to make or cause to be made, surveys of waste containers to evaluate any
potential offsite release of radiological hazards. 

A revised Kaiser procedure for surveying unconditional release of materials complies with
regulatory guidance for protecting public health and safety.  Improvements in the procedure
included the requirement for direct surveys for residual contamination, material sampling,
independent confirmatory surveys by more than one HP technician and a final verification
survey of each container prior to release from site.  In addition, the survey record provided an
accurate physical description of the material being released, including estimated waste
volumes and weight.  On June 18, 2004, Kaiser provided a revised copy of procedure
REC-WP-3-03, “Entry /Unrestricted Release,” addressing these deficiencies.

 
Closed NOD 040-02377/04-001-03

Kaiser failed to complete all forms related to decommissioning in accordance with procedural
guidance.

The inspectors reviewed various forms for completeness, as required by the DP, and verified
that procedure REC-WP-1-03 was properly implemented.  Forms were properly filled out and
complete.  

Closed IFI 040-02377/04-001-01

The Conveyor Monitor Radiation System Work Plan implementation should focus on the
Kaiser’s technical evaluation establishing the detection sensitivity as well as the SMCM
operating procedures, including documentation of both field testing and operational results.

Kaiser’s technical evaluations established the ability to accurately detect the 54.5 pCi/g
thorium-232 limit in soil for off-site disposal.  The detection sensitivity as well as the SMCM
operating procedures, including documentation of both field testing and operational results
were verified to be within 4 percent of the original results and were very consistent with the on-
site calibration material. 
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Closed IFI 040-02377/04-001-02

The NRC questioned the ability of the GM detectors to detect the Thorium alpha (α) source
term.

Given the thorium α-source term, on June 21, 2004,  Kaiser provided a technical justification
for continued use of the β-γ sensitive GM detectors for personnel contamination monitoring at
the boot wash area.  The inspectors determined that the survey methodology was adequate to
detect contamination levels specified in Regulatory Guide 1.86 for the free release of materials
as stated in the DP.  The stated formulas used to calculate activity released and dilution
factors were complete to make the determination that the GM detectors were adequate in
detecting the thorium contamination.  In addition, Kaiser added the use of alpha scintillation
detectors for personnel contamination monitoring. 

Opened IFI 040-02377/0402-01

Split sample thorium-232 result comparisons indicated that Kaiser’s contract laboratory results
were less than the corresponding NRC contractor laboratory results.  Mean and standard
deviation of the two sample sets indicated that Kaiser’s results were statistically below those of
the NRC results.  This matter will be tracked as an inspection follow-up item to examine any
future split sample results for similar differences.

Discussed

None

LIST OF ACRONYMS USED

DP Approved NRC Decommissioning Plan
CFR Code of Federal Regulations
cpm counts per minute
IFI Inspection Follow-up Item
IP Inspection Procedure
µR/hr microRoentgens per hour
pCi/L picocuries per liter
SMCM Conveyor Monitor Radiation System Work Plan
GM Geiger Mueller
RBA Radiological Buffer Area
PPE personal protective equipment 
LHPS Lead Health Physics Supervisor
NOP Notice of Deviation
HP health physicist
RSO radiation safety officer
QA quality assurance
QAP Quality Assurance Program 



-4-

Documents Reviewed

Shonka Research Associates Technical Notes pertaining the calibration and operation of the CMS.

Conveyor Mounted Radiation System Work Plan, Addendum 1, September 2004.

Shonka procedure SMCM 004, Rev. 4, May 2004, Source Response Checks and Performance Based
Checks of any NaI Detector Configuration Installed on the SMCM.

SMCM 005, Calibration and Confirmation of a SMCM Incremental Encoder, Rev. 3, May 2004. 

SMCM 006, Requirements for Completion of a Survey Using the SMCM, May 2004.

SMCM 007, Calibration of NaI Detector, May 2004.

Correction Factors for Partially Filled Conveyor, SRA Tech Note No. 04-001, Rev. 2, dated August 9,
2004.

Tulsa Conveyor Belt Calibration Factors, SRA Tech Note No. 04-002, Rev. 2, dated August 9, 2004.

SCRaM / ROAM 3x3 NaI Detector Calibration Factors, SRA Tech Note No. 04-003, Rev. 1, dated
July 10, 2004.

ICBM 3x3 NaI Detector Calibration Factors, SRA Tech Note No. 04-004, Rev. 1, dated July 10, 2004.
 
Mk-XVI NaI Detector Calibration Factors, SRA Tech Note No. 04-005, Rev. 2, dated August 9, 2004. 


