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EXECUTIVE SUMMARY

United States Department of Energy
NRC Inspection Report 72-20/99-01

An inspection of the TMI-2 Independent Spent Fuel Storage Installation (ISFSI) was conducted
over a 5-week period by a U. S. Nuclear Regulatory Commission (NRC) inspection team from
NRC headquarters and Region IV. The NRC inspection team consisted of 8 inspectors and
included observation of the pre-operational tests and the actual loading of the first dry storage
cask with TMI-2 core debris. Inspections were conducted at Test Area North, Idaho Nuclear
Technology and Engineering Center (INTEC) and the Department of Energy-Idaho Falls
Operations (DOE-ID) offices in Idaho Falls, Idaho.

The Energy Reorganization Act of 1974 requires the NRC to regulate DOE facilities which are
primarily used for the receipt and storage of high level wastes, including spent nuclear fuel,
resulting from activities licensed under the Atomic Energy Act of 1954. Therefore, activities
associated with the TMI-2 fuel stored at the ISFSI fall under NRC regulations.

On March 19, 1999, Special Nuclear Material License SNM-2508 was issued to DOE-ID for the
TMI-2 ISFSI. On March 31, 1999, the first cask containing TMI-2 core debris was successfully
loaded into a storage container at the ISFSI. The operation was conducted safely and in
compliance with the license issued by the NRC. DOE-ID, along with Lockheed Martin Idaho
Technologies Company (LMITCo) and Duke Engineering, demonstrated strengths related to
implementation of procedures, safety conscious work attitude, and personal commitment to
completing activities in compliance with the license and NRC regulations. In addition, the use
of outside resources to provide guidance and obtain recent industry experience indicated a
commitment to excellence. Though problems were observed with the implementation of the
quality assurance program, the licensee's recognition of the need to be directly involved with
the implementation of the quality assurance program of its contractors at an early stage and
throughout the work process should strengthen the DOE-ID quality assurance program. In
addition to the problems with quality assurance, DOE-ID found problems during the acceptance
testing of the security system for the ISFSI. These problems were in the process of being
corrected. Adequate compensatory measures had been implemented until the corrective
actions could be completed.

The inspection focused on a number of key areas related to compliance with the license and
commitments made in the safety analysis report. In addition to reviewing documented
programs, procedures and training programs, a significant number of interviews were
conducted with workers to verify their knowledge and understanding of the requirements related
to completing respective work activities. All persons interviewed were cooperative and
demonstrated both an understanding of the requirements and a willingness to fully comply with
those requirements. Procedure detail and format were excellent. Workers understood the
procedures and exercised adequate safety and radiological protection practices for work
underway. Observation of the pre-operational tests and the actual loading of the first cask
confirmed that workers understood their responsibilities and the requirements of the license. A
cautious and inquiring attitude was, demonstrated throughout the work processes and all
workers interviewed felt fully empowered to stop work and report both safety concerns and
concerns related to procedure compliance and implementation.
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As a resulf of this inspection, the NRC inspection team determined that DOE-ID had
successfully demonstrated the ability to function as an NRC licensee, comply with the NRC
license and commitments in the Safety Analysis Report (SAR) and to safely store the
TMI-2 core debris at the INTEC facility.

Management. Organization, Responsibilities, and Employee Concern Program

* The management, organization and responsibilities for the ISFSI were adequately
described in the management control plan issued by the licensee on December 18,
1998, and were being implemented in accordance with the requirements in Technical
Specification 5.1 of the license (Section 1).

* An employee concerns program was being implemented by the licensee at the Idaho
National Engineering and Environmental Laboratory (INEEL) site. The program
included the TMI-2 ISFSI and Fort St. Vrain ISFSI. In addition, LMITCo operated their
own employee concerns program. Interface meetings between the licensee and
LMITCo were conducted and monthly reports issued; however, a formal interface
between the two programs had not been established in procedures (Section 1).

Pre-Operational Tests in Preparation for Cask Loading

* Pre-operational testing requirements identified in Section 9.2 of the SAR were
successfully completed. This included moving the transfer cask from the transport
trailer to the work area in the Test Area North hot shop, remotely loading a dummy
TMI-2 canister into a dry shielded container (DSC), moving the transfer cask loaded with
a weighted DSC from the Test Area North hot shop work area onto the transport trailer,
transporting the weighted cask to the ISFSI and inserting the DSC into a horizontal
storage module. Based on activities observed, the licensee demonstrated the
necessary preparations to begin loading TMI-2 core debris into the ISFSJ (Section 2).

* Improvements identified during the pre-operational tests were incorporated into
procedures and pre-job briefings. The attitude of the workers, their commitment to
perform work safely and in compliance with procedures, use of outside consultants with
previous NRC experience related to dry cask storage, and the cautious and inquiring
approach used throughout the pre-operational tests were identified as a strength by the
NRC inspection team (Section 2).

Procedures. Document Controls, and Records

* . Selected procedures required by Technical Specification 5.4.1 and procedures used by
LMITCo to perform work related to commitments in the SAR, license and NRC
regulations were reviewed. The final approved procedures used for work activities at
Test Area North, INTEC and during transport of the cask to the ISFSI were of very high
quality. Procedures provided methods for documentation of completed tasks and were
clear and effective in providing control of work activities (Section 3).

* Provisions for maintaining controlled copies of procedures were effective. LMITCo
maintained a document control system on the internal net which was used by various
site organizations to obtain the latest copy of procedures. The document control
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organization maintained hard copies of procedures and scanned approved procedures
for electronic storage at a second location. This provided for dual storage of the
procedures (Section 3).

The procedures for controlling the ISFSI records management process were reviewed
and found to comply with the requirements of 10 CFR 72.152. The records
management group was well organized and ready for receipt of a large number of
records. As of completion of this inspection, the first records were being received by the
records management organization (Section 3).

Core Debris and TMI-2 Canister Design Parameter Verification

Documentation and calculations used to define the bounding conditions for the
TMI-2 canisters for radiological and thermal criteria were reviewed against the SAR.
Gamma and neutron source terms were calculated using the ORIGEN2.1 computer
code. Thermal heat levels were determined based on averaging the calculated energy
of the entire core over the weight of the core. Radioactive decay was considered in the
calculations to estimate the 1999 values. The information provided in the SAR was
found to be consistent with the documentation and calculations (Section 4).

* Dryness criteria established in the SAR provided for maintaining a critically safe
configuration of the TMI-2 core debris and limiting the generation of hydrogen during
storage of the TMI-2 canisters. Observation of the drying process of the eight
TMI-2 canisters loaded in the first DSC and review of drying records confirmed
compliance with the dryness criteria of the SAR (Section 4).

Quality Assurance and Quality Control

* The quality assurance program developed by the licensee met the criteria of 10 CFR
Part 72, Subpart G. However, the implementation of the program through the licensee's
contractor was weak. Numerous examples of the contractor not adequately interpreting
quality assurance program requirements provided evidence that stronger licensee
oversight of quality assurance program implementation was needed (Section 5).

* The licensee's method of receiving copies of nonconformance report documents
generated by licensee contractors on a quarterly basis did not ensure that the licensee
was aware of conditions that could be adverse to the ISFSI program's effectiveness in
time to affect the corrective action (Section 5).

* Self-assessment and corrective action programs had been adequately established by
the licensee to monitor contractor activities. However, the self-assessment program
could be strengthened by additional emphasis in the area of unscheduled performance
based monitoring and surveillance (Section 5).

Design Change Reviews

* The licensee's 10 CFR 72.48 safety review process was reviewed and found
acceptable. However, the DOE-ID safety review process was being used for
ISFSI-related activities outside the ISFSI, such as at Test Area North, in lieu of the
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10 CFR 72.48 process. The DOE-ID process was not equivalent to the NRC process
(Section 6).

Welding and Non-Destructive Testing

* The creation of a dedicated weld team for the purpose of developing and implementing
the DSC welding program was a commendable step by the licensee. Procedures
governing the overall scope of the job were highly detailed. Observation of the welding
and nondestructive testing on the mock-up cask verified the skills of the welding team.
Work practices, such as making a trial weld prior to making a lid weld were an effective
method to further ensure quality work. The licensee had considered the ventilated
storage cask (VSC-24) experience appropriately. The welding team members were
clearly knowledgeable and able to produce quality welds (Section 7).

Transportation Program

* Movement of the first DSC loaded with TMI-2 canisters from Test Area North to the
ISFSI was conducted safely and without problems. The pre-operational test performed
prior to conducting the actual transport involved use of a weighted cask to simulate a full
load. Deflection measurements were taken of the bridge between Test Area North and
INTEC to verify the capability of the bridge to support the weight of the shipment
(Section 8).

Health Physics

* Radiation safety personnel were knowledgeable of expected controls and hazards
associated with ISFSI activities. Radiological work planning and control were
adequately demonstrated during the pre-operational test and actual TMI-2 core debris
transfer. Personnel were knowledgeable of and sensitive to the application of ALARA
principles during the work activities. Requirements established in Technical
Specifications were incorporated into work control documents. Personnel dosimeters
and survey instruments, appropriate for the radiological characteristics of the TMI-2 core
debris, were used to monitor the work activities. The ALARA planning for the activities
at Test Area North was identified as a strength (Section 9).

Emergency Preparedness

e The licensee's emergency plan and procedures were adequate to detect and classify
emergency events associated with ISFSI operations. The emergency exercise
conducted March 16, 1999, was well run and demonstrated the licensee's capability to
respond to an ISFSI related event. The emergency response capability and resources
available at the INEEL site were considered a strength of the licensee's program
(Section 10).

Procurement Controls

* The licensee had implemented a procurement control program for the ISFSI.
Procedures were found to be acceptable, however procurement personnel lacked a full
understanding of 10 CFR Part 21 requirements regarding purchase orders. Additionally,
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procurement personnel did not have a sound understanding of the difference between
basic components versus commercial grade items as defined by NRC regulations
(Section 11).

* Two violations of NRC requirements were identified in the area of procurement. One
violation involved the failure to impose 10 CFR Part 21 requirements in a purchase order
for the lease of equipment. The second violation involved the failure to verify
implementation of a supplier's quality assurance program prior to purchasing supplies
(Section 11).

Implementation of Part 21 Reporting Requirements

* The licensee and LMITCo had established satisfactory procedures for reporting defects
and nonconformances in accordance with 10 CFR Part 21. Although the licensee failed
to post all information required by 10 CFR 21.6, adequate actions were taken to correct
the violation prior to completion of the NRC inspection. The failure to properly post the
required 10 CFR Part 21 information constitutes a violation of minor significance and is
not subject to formal enforcement action (Section 12).

Training

* The licensee had established an adequate training program for personnel assigned to
the ISFSI. A mechanism was in place to track each individual's completed course work.
A weakness was identified with the implementation of the training program intended to
meet the requirements of 10 CFR 19.12. The program was found to need additional
formalization (Section 13).
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Report Details

Summary of Facility Status

The TMI-2 ISFSI was located at INTEC approximately 42 miles west of Idaho Falls, Idaho.
INTEC is part of INEEL operated by LMITCo for the Department of Energy.

The ISFSI will be used for interim storage of the TMI-2 core debris from the 1979 accident at
the Three Mile Island Unit-2 nuclear power plant. Approximately 290,000 lbs. of core debris
were removed from the TMI-2 reactor vessel. The TMI-2 core debris has been in wet storage
at the Test Area North facility at INEEL.

The ISFSI, located within the INTEC security area, consisted of a concrete pad with 30
horizontal storage modules. The security system had been installed, though interim measures
will be required until several modifications are completed on the system. The first loaded cask
was stored at the ISFSI on March 31, 1999. Additional casks will be stored later this year. The
delay in moving additional casks to the ISFSI was due to limited availability of the transfer cask
and trailer.

Storage System Design used at the DOE TMI-2 ISFSI

The storage system used by DOE-ID at the ISFSI was the NUHOMS® -12T cask system. The
NUHOMS® -12T cask system consisted of concrete horizontal storage modules containing
carbon steel DSCs. Each DSC can hold 12 TMI-2 canisters. The TMI-2 canisters are stainless
steel containers that hold the TMI-2 core debris. The core debris consists of:

* rubble bed debris
* partially intact fuel assemblies
* debris bed stratified material
* in-core instrument assemblies
* miscellaneous core components (fuel rod segments, spacer grids, end fittings,

control rod assembly spiders, springs, fuel pellets)

There were three types of TMI-2 canisters. These were: fuel canisters, knockout canisters,
and filter canisters. The fuel canisters were receptacles for pieces of core debris large enough
to be picked up by mechanical means. The knockout canisters were part of the fines/debris
vacuum system. The knockout canisters were designed to separate core debris ranging in size
from 140 microns up to the size of a whole fuel pellet (0.95 cm diameter by 1.5 cm long) and
larger pieces of resolidified, once molten fuel. The filter canisters contained particulates in the
range of 0.5 to 800 microns removed as part of the vacuum system and the defueled water
clean-up system.

The NRC issued Special Nuclear Material License SNM-2508, which allowed 344 TMI-2
canisters to be placed in dry cask storage at the ISFSI. Each TMI-2 canister was 150 inches
long, 14 inches in diameter and weighed 1440 lbs. (maximum) empty. A loaded TMI-2 canister
can weigh up to 2926 lbs. Twelve TMI-2 canisters can be placed in each DSC. Twenty-nine
DSCs were required to hold the TMI-2 core debris.
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The DSC shell, the top and bottom cover plates, and the top shield plug form the confinement
boundary for the TMI-2 core debris. The DSC shell wall thickness was 5/8 inch. The bottom
end assembly confinement boundary welds were made during fabrication of the DSC. The top
end assembly confinement boundary welds will be made at the Test Area North hot shop after
the DSC is loaded. Both top plug penetrations (purge and vent port) were mechanically sealed
with a vent/filter housing installed after loading operations were complete. The DSC was
vented to the atmosphere to prevent build-up of hydrogen within the cask due to radiolysis of
water that might remain in the TMI-2 core debris. The DSC internal basket consisted of circular
spacer disks and longitudinal rods. The spacer disks and rods provided support for the TMI-2
canisters under normal operating conditions of loading, transport and storage. The DSC loaded
weight was 58,400 pounds. This maximum weight was based on the combined weight of the
twelve heaviest TMI-2 canisters.

The DSC was sealed to ensure any flow of gases in or out of the DSC during storage was
through high efficiency particulate (HEPA) filters. The HEPA filters, which were screwed into
the filter housing of the DSC, used an elastomeric gasket under the flange of the filter. The
filters were sintered carbon encased in stainless steel bodies originally developed for long term
hydrogen gas venting of radiological waste containers. There were four 2-inch diameter filters
located in the vent cover housing and one 2-inch filter located in the purge port vent cover
housing.

The concrete horizontal storage modules provided a self-contained modular structure for
storage of the DSC. The horizontal storage modules, constructed from reinforced concrete and
structural steel, were 1O' 3" wide by 18' 2" long by 14' 6" high. The thick concrete roof and walls
of the horizontal storage modules provided substantial neutron and gamma shielding. The
nominal thickness of the roof and exterior walls ranged from 2 to 3 feet. No cooling air vents
were provided in the horizontal storage module. Decay heat was dissipated by radiant heat
transfer through the walls.

The horizontal storage modules had steel lined concrete doors which were removed for
insertion and retrieval of the DSC. In addition, a smaller steel door on the back side of the
horizontal storage module was provided for access to the DSC vent and purge filters. This
access was required to allow periodic gas sampling to monitor for hydrogen gas buildup inside
the DSC. The door had small holes in it to allow for air circulation. A drain was provided for
removal of moisture from the horizontal storage module.

The horizontal storage modules were placed on, but not physically anchored to the ISFSI pad.
The licensee had constructed 30 concrete horizontal storage modules on the ISFSI pad. This
provided for one back up storage module.

1 Management, Organization, Responsibilities, and Employee Concerns Program

1.1 Inspection Scope

The license for the ISFSI was-issued to DOE-ID. The facility was operated by LMITCo
for DOE-ID. The relationship between LMITCo and DOE-ID, including the assignment
of responsibilities and availability of resources, was evaluated. Documentation of
responsibilities for ensuring compliance with the license was reviewed.
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The employee concern program was evaluated to ensure that adequate provisions had
been established by the licensee for employees to bring safety concerns forward.
Employee concern programs had been established by both the licensee and by LMITCo.
A review was conducted of these programs to evaluate their implementation and the
level of coordination between the two programs. Posting of NRC Form 3 was verified in
areas frequented by workers performing NRC licensed activities.

1.2 Observations and Findings

NRC license SNM-2508 was issued to DOE-ID on March 19, 1999. DOE-ID, as the
licensee, is responsible for ensuring that the ISFSI operations are conducted in
compliance with applicable federal, state, and local regulations. Delegation from the
Secretary of Energy, in Delegation Order No. 10 CFR 72.512.1, established the
Manager, DOE-ID, as the authorized DOE representative with ultimate authority and
responsibility for compliance with the ISFSI license. This order was consistent with the
responsibilities specified for the Manager, DOE-ID, in Section 9.1.1 of the SAR.

The management control plan, submitted to NRC on December 18, 1998, delineated the
management approach for the operations of the TMI-2 ISFSI. The TMI-2 Facility
Director, who reports through a chain of command to the Manager, DOE-ID, was
assigned responsibility for overall ISFSI operations. The TMI-2 Facility Director was
located at the INTEC facility. The responsibilities and location of the TMI-2 Facility
Director were consistent with Sections 9.1.2 and 9.1.4 of the SAR and Section 5.1 of the
Technical Specifications.

The management control plan described the standard DOE agency practice for the
operation of DOE sites and provided an organization chart of the positions that support
the ISFSI. DOE contracts the management and operations of its sites to Management
and Operating contractors. For the INEEL site, LMITCo was the current Management
and Operating contractor. The LMITCo contract term will be completed on
September 30, 1999 and a new contractor will be selected. The Management and
Operating contractor performs the day-to-day operations at the ISFSI. The ISFSI
Manager and the TMI-2 Facility Safety Officer were LMITCo employees. The TMI-2
Facility Safety Officer was responsible for ensuring adequate facility services were
provided for the ISFSI. The majority of these services, including security, training,
radiological programs, industrial safety and emergency response, were provided by the
INTEC Facility Director. Additional DOE-ID support was available to the ISFSI, as
needed, from the extensive resources available at INEEL.

The licensee had established an employee concerns program for activities at the INEEL
site. The program was applicable to both licensee and contractor employees.
Brochures and postings containing a local phone number and a toll free telephone
number for contacting the licensee were placed throughout the site. The toll free
telephone number and the local number connected the caller to the DOE-ID employee
concerns hotline. A phone recording requested the caller to provide specific
information. The phone message also provided a phone number for contacting the
DOE-ID Employee Concerns Manager directly should the caller not desire ta leave a
recorded message. Directions were given for persons desiring to leave anonymous
information. A third phone number was provided on the postings for making contact
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concerning issues related specifically to the TMI-2 and Fort St. Vrain programs. This
phone niumber connected the caller to the DOE-ID Employee Concerns Manager. The
NRC's hotline phone number and reference to NRC Form 3, "Notice to Employees,"
were also included on the postings. Employee concerns program postings, brochures
and the NRC Form 3 were observed at the DOE south building, Test Area North and
INTEC. Posting of NRC Form 3 is required by 10 CFR 19.11 and 10 CFR 72.10. In
1998, 115 concerns, all unrelated to the ISFSI, were received by the licensee.
Concerns were investigated, trended and DOE-ID management was periodically briefed.

In addition to the licensee's program, LMITCo had implemented an employee concerns
program. LMITCo Procedure MCP-2723, "Reporting and Resolving Employee Safety
Concerns and Suggestions," Revision 2, and MCP-563, "Reporting and Resolving
Ethics/Employee Concerns," Revision 1, provided instructions for reporting, acting upon,
and closing safety concerns. Procedure MCP-563 included specific references to the
TMI-2 ISFSI, Fort St. Vrain ISFSI and NRC regulations. However, neither LMITCo
procedures established requirements to interface with the licensee concerning the
receipt, investigation, resolution and closure of employee concerns received by LMITCo.
Since the two programs were separate and independent, the opportunity existed for
inconsistent resolution of allegations between the two organizations. In addition,
information known by one organization may be relevant to the closure of allegations
received by the other organization. Development of a process to ensure the licensee
was aware and involved with employee concerns received by contractors related to NRC
licensed activities at INEEL will be tracked as an Inspection Followup Item
(72-20/9901-01).

Though the LMITCo procedures did not require interface with the licensee's employee
concerns program, monthly reports were issued by LMITCo to the licensee and
meetings had been held between the licensee and LMITCo to review employee
concerns. The licensee had conducted follow-up interviews with employees that had
used the LMITCo program. No significant concerns were identified. To-date, no
employee concerns had been received by either LMITCo or DOE-ID related to the
TMI-2 ISFSI.

1.3 Conclusion

The management, organization, and responsibilities for the ISFSI were adequately
described in the management control plan issued by the licensee on December 18,
1998, and were being implemented in accordance with the requirements in Technical
Specification 5.1 of the license.

An employee concerns program was being implemented by the licensee at the INEEL
site. The program included the TMI-2 ISFSI and Fort St. Vrain ISFSI. In addition,
LMITCo operated its own employee concerns program. Interface meetings between the
licensee and LMITCo were conducted and monthly reports issued; however, a formal
interface between the two programs had not been established through procedures.
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2 Pre-Operational Tests in Preparation for Cask Loading

2.1 Inspection Scone

Section 9.2 of the SAR required the licensee to conduct pre-operational tests to verify
procedures, training and equipment were adequate prior to placing TMI-2 core debris
into the ISFSI. The NRC inspection team observed work activities at Test Area North,
the ISFSI and followed the transport of a weighted cask from Test Area North to INTEC.
The extent of work activities and demonstration of the adequacy of procedures,
equipment and training was assessed to determine if the licensee had performed a
sufficiently comprehensive pre-operational test. Arrangements for actual fuel movement
were assessed to ensure that the licensee had completed all necessary preparations to
begin loading TMI-2 core debris into the ISFSI.

2.2 Observations and Findings

Beginning on February 24, 1999, the licensee initiated a series of pre-operational tests
to comply with the requirements of SAR Section 9.2. The tests included demonstration
of moving the transfer cask from the transport trailer to the work area in the Test Area
North hot shop, remotely loading a dummy TMI-2 canister into a DSC, moving the
transfer cask loaded with a weighted DSC from the Test Area North hot shop work area
onto the transport trailer, and transport of the weighted cask to the ISFSI. At the ISFSI,
the DSC was moved from the transport cask and placed into a horizontal storage
module. Access to the HEPA filters from the back of the horizontal storage module and
HEPA filter replacement was demonstrated. Then the DSC was removed and returned
to the transport cask.

As a separate demonstration at the Test Area North warm shop, the inspection team
observed the licensee performing welding and non-destructive testing of a weld on a
mock-up DSC, installation and leak testing of the HEPA filters, and leak testing of the
filter housing.

Pre-job briefings were conducted prior to implementing procedures for mock-up work
activities. The pre-job briefings were comprehensive and included good discussions
concerning acceptance criteria, safe work practices, evacuation alarms, responsibilities
and radiological controls. Workers performed tasks as if actual TMI-2 canisters were
being moved. Extreme weather conditions of snow, wind, and cold were encountered
by the work crews. Extra precautions identified for falls, slips, and the effects of the
weather on the work activities were constantly being reinforced during the outside work
activities. As problems were encountered, the workers identified effective corrective
actions. Several consultants were used by the licensee to provide independent
observations and recommendations during the work processes. These individuals
brought knowledge and experience from other ISFSI projects at operating nuclear plants
and were familiar with the industry problems that had occurred over the recent years
with NRC licensed dry cask storage projects. Their presence provided a valuable
resource and an additional level of confidence to the workers that activities were being
conducted correctly and safely.
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Modifications and improvements to the work operations and procedures were identified
by the licensee and incorporated into the final program. Additional information was
added to pre-job briefings related to lessons learned during the pre-operational tests.
Worker input into improvements was encouraged. The attitude of the workers, their
commitment to perform work safely and in compliance with procedures, and the
cautious and inquiring approach used throughout the pre-operational tests were
identified as a strength by the NRC inspection team. The pre-operational tests verified
the licensee's readiness to conduct ISFSI operations. Adequate provisions for health
physics, quality assurance, security, pre-job briefings, safe work practices, stop work
conditions and documentation of activities were demonstrated.

Improvement areas identified during the pre-operational tests and incorporated into the
final program included additional clarification and detail required for certain activities
specified in procedures and the need to revise procedures used at INTEC to be
consistent with the format used by Test Area North and the transportation group.
Survey documentation of the OS-1 97 transport cask was improved and a requirement
added for neutron surveys of the transport cask prior to movement from the Test Area
North facility. Verification of calibration of instruments as a prerequisite to starting work
was incorporated into the procedures.

2.3 Conclusion

Pre-operational testing requirements identified in Section 9.2 of the SAR were
successfully completed. This included moving the transfer cask from the transport
trailer to the work area in the Test Area North hot shop, remotely loading a dummy
TMI-2 canister into a DSC, moving the transfer cask loaded with a weighted DSC from
the Test Area North hot shop work area onto the transport trailer, transporting the
weighted cask to the ISFSI and inserting the DSC into a horizontal storage module.
Based on activities observed, the licensee adequately demonstrated the necessary
preparations to begin loading TMI-2 core debris into the ISFSI.

Improvements identified during the pre-operational tests were incorporated into
procedures and pre-job briefings. The attitude of the workers, their commitment to
perform work safely and in compliance with procedures, use of outside consultants with
previous NRC experience related to dry cask storage, and the cautious and inquiring
approach used throughout the pre-operational tests were identified as a strength by the
NRC inspection team.

3 Procedures, Document Controls and Records

3.1 Insoection Scope

Procedures developed for the ISFSI activities were reviewed for format, level of detail
and completeness. Selected license requirements, NRC regulations and commitments
made by DOE-ID during the licensing process were reviewed to determine if relevant
information had been incorporated into the procedures.
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The implementation of the document control program and status of the implementing
procedures were evaluated. Quality assurance aspects of record retention and safe
storage of records were reviewed.

3.2 Observations and Findings

Technical Specification 5.4.1 established the requirements for written procedures for the
ISFSI and provided a list of required topics in which procedures were to be developed.
The quality of procedures reviewed during this inspection varied. The NRC inspection
team used standards that were common practice in the nuclear power industry to review
the procedures. Procedures were reviewed for completeness, ease of implementation,
clarity, level of detail and format. With respect to procedure format, the procedures
were expected to include a scope, precautions and limitations, prerequisites for
beginning work, lists of special tools and equipment, responsibilities, and attached forms
for documenting activities. Procedures related to performing work activities were
expected to be organized in the sequence of work to be performed with procedural
steps as action oriented statements, precautions and warnings clearly marked and
presented prior to the respective action step, quality control hold points and radiological
control hold points incorporated into the procedure at the appropriate location, blanks for
sign-off of activities when completed and blanks for logging important data.

Of the procedures being implemented during the pre-operational tests, the Test Area
North procedures and the procedures used to transport the cask from Test Area North
to the ISFSI met the expected level of detail and format. After the dry run was
completed, INTEC revised its procedures to be consistent with the quality of the Test
Area North procedures. Specific procedure comments were provided by workers,
observers and the NRC inspection team throughout the pre-operational tests. As a
result, when the final procedures were issued prior to actual work with the TMI-2 debris,
the procedures were of very high quality.

The procedures provided a mechanism to perform steps out-of-sequence. When this
was necessary, the shift supervisor was required to document the reason for performing
the steps out-of-sequence on a comment sheet included as part of the procedure.
Steps that were not performed were marked as not applicable.. The NRC inspection
team reviewed several cases where out-of-sequence activities had been performed and
steps had been marked as not applicable. The actions taken by the licensee were
reasonable and adequately documented. No concerns were identified by the NRC
inspection team.

Responsibility for implementing procedures and work activities by the various
contractors and groups was clear. No conflicts were observed concerning "who was
in-charge" for a particular activity. Likewise, at no time did the NRC inspection team
observe work in which there was confusion such that it appeared no one was in charge.
Interface between the licensee and contractors to perform work and resolve issues was
very good. Personnel assigned work activities demonstrated the necessary knowledge
and skills to complete their assigned work.

The process for developing procedures was well documented and properly executed.
Provisions for administering controlled copies was effective. Changes were handled in
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accordance with procedures. LMITCo maintained a document control system on an
internal network which was used by various site organizations to obtain the latest copy
of procedures. Personnel interviewed were familiar with the system and understood the
process for obtaining current versions of procedures. The document control
organization maintained hard copies of procedures and scanned approved procedures
for electronic storage at a second location. This provided for dual storage of the
procedures.

The records management staff was well organized with most procedures for processing
records ready to be implemented. At the completion of this inspection, the first records
were being received by the staff. A large influx of records was expected as systems
were turned over from the vendor to the licensee. An informally developed LMITCo
procedure for processing new records was being used as a "desktop procedure." Since
this procedure affects the quality assurance of records, it must be formally written and
approved prior to implementation. Formalization of this procedure and confirmation that
the records management process has been effectively implemented will be reviewed
during a future inspection and will be tracked as an Inspection Followup Item
(72-20/9901-02).

During the pre-operational inspection, inspectors reviewed records at the Test Area
North facility and found that Procedure TPR-1217, 'DSC Filter Housing Installation &
Leak Testing," dated March 17, 1999, had not been properly processed. Specifically,
TPR-1217 had improper blocks checked and the order of signatures was incorrect,
reflecting approval of the procedure before all reviews had been completed. This issue
was reviewed by the licensee's contractor prior to license issuance.

Overall, the records management program implemented for the ISFSI was found to
comply with the requirements of 10 CFR 72.152.

3.3 Conclusion

Selected procedures required by Technical Specification 5.4.1 and procedures used by
LMITCo to perform work related to commitments in the SAR, license and NRC
regulation were reviewed. The final approved procedures used for work activities at
Test Area North, INTEC and during transport of the cask to the ISFSI were of very high
quality. Procedures provided methods for documentation of completed tasks and were
clear and effective in providing control of work activities.

Provisions for maintaining controlled copies of procedures were effective. LMITCo
maintained a document control system on the internal net which was used by various
site organizations to obtain the latest copy of procedures. The document control
organization maintained hard copies of procedures and scanned approved procedures
for electronic storage at a second location. This provided for dual storage of the
procedures.

The procedures for controlling the ISFSI records management process were reviewed
and found to comply with the requirements of 10 CFR 72.152. The records
management group was well organized and ready for receipt of a large number of
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records. As of completion of this inspection, the first records were being received by the
records management organization.

4 Core Debris and TMI-2 Canister Design Parameter Verification

4.1 Inspection Scope

Section 3.1 of the SAR provided bounding design criteria for the TMI-2 canisters. The
licensee's basis and documentation for compliance with the SAR requirements was
reviewed for the radiological criteria and thermal limits.

Dryness limits were specified for the TMI-2 canisters in section 3.3.4 of the SAR.
Specific dryness criteria had been established as a criticality control limit and to reduce
hydrogen generation during storage. The procedures and process for drying the TMI-2
canisters were reviewed. Actual drying of the TMI-2 canisters loaded into the first DSC
was observed to confirm compliance with the dryness limits.

4.2 Observations and Findings

SAR Table 3.1-3, "TMI-2 Summary of Bounding Canister Source Term Characteristics,"
included upper limits for gamma source term, gamma power level, neutron source term,
radioactive decay activity, and specific power level.

The values presented in Table 3.1-3 of the SAR were calculated values. Vectra
Calculation 219-02.0400 "Design Basis Source Term Calculation for the TMI-2 Debris
Canisters," approved September 23, 1996, documented the calculations for the neutron
and gamma values. Calculations were performed using the ORIGEN2.1 computer
code. The calculations assumed the gamma and neutron source term per unit mass
would be similar to the source term per unit mass of an intact fuel assembly. The
calculations estimated the source from an intact Babcock & Wilcox fuel assembly and
theni scaled the source by the relative weights of the core debris in a waste container.
and the fuel assembly. Because the peak waste mass was used in all calculations, the
effect of neglecting the activated control components and other core structural materials
was assumed to be negligible. The results of the calculations determined the shielding
needed for the DSC and horizontal storage modules. Table 9 of the Vectra calculations
entitled MTMI-2 Fuel Debris Canister Source Term Summary," provided identical values
to those presented in Table 3.1-3 of the SAR.

For the first loading, all TMI-2 canisters selected were filter canisters with low inventories
of core debris. When the TMI-2 canisters were removed from the spent fuel pool,
survey readings were taken. The readings were measured at 1 foot from the fuel using
a teletector. The maximum radiation reading for each of the first 4 canisters removed
was 16 mR/hr, 30 mR/hr, 122 mR/hr and 292 mR/hr. For the second 4 canisters,
radiation readings were 21 mR/hr, 45 mR/hr, 682 mR/hr and 1000 mR/hr. The
maximum radiation readings were near the bottom of the TMI-2 canisters.

The resulting dose rates for the first DSC with 8 TMI-2 canisters was relatively low.
Dose rates on top of the 8 canisters loaded into the DSC with no shield plug in place
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was 50 mR/hr. With the shield plug in place, dose rates fell to the 5 mR/hr background
levels in the Test Area North hot shop. No neutron dose was detected.

SAR Section 3.1.1.2, 'Thermal Characteristics," established 60 watts as the maximum
heat load for the TMI-2 canisters. A review was conducted of GPU Nuclear Report,
'TMI-2 Canister Dry Storage Hydrogen Gas Generation and Transport Evaluation,"
dated September 1996. Table 1 of the report provided the calculated energy in watts for
each of the canisters based on activity as of calendar year 1999. A total core decay
heat calculated at 4,776 watts for year 1999 was multiplied by each canister weight,
then divided by the total core mass of 280,917 lbs. A table was developed providing
canister energy in watts. The highest calculated energy for any TMI-2 canister was
31.57 watts, well below the 60 watt limit.

Hydrogen gas generation due to radiolysis of water trapped in the TMI-2 core debris had
been identified as a potential problem for the storage of the TMI-2 canisters. All
TMI-2 canisters contained hydrogen recombiner assemblies using precious metal
catalysts (e.g., platinum, palladium) or inorganic substrates to recombine gaseous
hydrogen and oxygen that may be present in the canisters. These recombiners had
been submerged in the TMI-2 and INEEL pool water for years. While the recombiners
were not necessarily damaged by this extended submergence, for conservatism, they
were assumed to be inoperable during the future dry storage period. Since the
recombiners were assumed to not be operable, a means for controlling the hydrogen
was necessary. This was accomplished by venting the TMI-2 canisters into the DSC.
The DSC was then vented to the atmosphere through HEPA filters. Section 4.3.1 of the
SAR described the ventilation and offgas system. This included provisions for pulling a
vacuum on the TMI-2 canisters during drying, use of HEPA filters on the DSC, and
access provisions for testing the DSC for gas build-up. The NRC inspection team
reviewed these provisions as described in the SAR and found that the licensee had
incorporated appropriate requirements into procedures.

Drying of the TMI-2 canisters not only reduced the potential for hydrogen generation
during storage, but also provided for an important parameter for criticality control.
Drying of the TMI-2 canisters was necessary to ensure compliance with the criticality
criteria established in 10 CFR 72.124 and §236(g). Section 3.3.4 of the SAR provided
the basis for determining the acceptable water level allowed in the TMI-2 canisters. The
DSC was designed to maintain the spent fuel subcritical under all credible conditions.
Criticality safety of the storage system was based on permanent fixed neutron absorbing
materials inside the TMI-2 canisters before loading into the DSC and the prevention of
water intrusion into the DSC. The TMI-2 canisters were required to be dried before
loading into the DSC to a moisture level of less than 8.8 x 10i5 grams per cubic
centimeter. This moisture content was equivalent to saturated air at standard pressure
and 120 'F. With this moisture level, the worst case k., for a fully loaded DSC was
0.60767. This was well below the ke, of 0.95 considered acceptable in NUREG 1536,
"Standard Review Plan for Dry Cask Storage Systems," Section 6.0 "Criticality
Evaluations."

Procedure TPR-1 190, 'TMI-2 Canister Drying," Revision 4 provided directions for the
operation of the heated vacuum drying system used to dry the TMI-2 canisters.
Appendix A to the procedure provided a graph of pressure versus density for several
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temperature levels. The acceptance criteria that related to the required moisture density
limit of 8.8 x 105 grams per cubic centimeter was •80 torr pressure at 2120 OF. The
licensee had determined that for at least the first cask.loading, the TMI-2 canisters
would be dried to a more conservative limit. Procedure TPR-1190, Step 4.5.11 had
established a limit of •3 torr for 30 minutes as the acceptance criteria.

Each drying cycle could include up to four TMI-2 canisters. To fully load a DSC, three
drying cycles were required. For the first cask loaded, only two drying cycles, involving
eight TMI-2 canisters, were completed. Drying was performed between March 21 - 26,
1999. The first four canisters (F402, F417, F438, and F415) were dried to
approximately 1 torr and successfully held below the 3 torr level for the required 30
minutes. Drying time for the first four canisters was 29.5 hours. The second four
canisters (F410, F412, F426, and F434) were also successfully dried to 1 torr and held
below the 3 torr level for the required 30 minutes. Drying time for the second four
canisters was 49 hours. Data was recorded for the drying process on Appendix D to
Procedure TPR-1 190. Observation of the drying process and a review of Appendix D
found the data to be complete and accurate and confirmed the TMI-2 canisters met the
requirements of the SAR.

During removal of the TMI-2 canisters from the dryer, visual examinations were
conducted. The TMI-2 canisters appeared in good structural condition. No cracks or
holes were observed, though some pitting was noticed.

4.3 Conclusion

Documentation and calculations used to define the bounding conditions for the
TMI-2 canisters for radiological and thermal criteria were reviewed against the SAR.
Gamma and neutron source terms were calculated using the ORIGEN2.1 computer
code. Thermal heat levels were determined based on averaging the calculated energy
of the entire core over the weight of the core. Radioactive decay was considered in the
calculations to estimate the 1999 values. The information provided in the SAR wa'
found to be consistent with the documentation and calculations.

Dryness criteria established in the SAR provided for maintaining a critically safe
configuration of the TMI-2 core debris and limiting the generation of hydrogen during
storage of the TMI-2 canisters. Observation of the drying process of the eight TMI-2
canisters loaded in the first DSC and review of drying records confirmed compliance
with the dryness criteria of the SAR.

5 - Quality Assurance and Quality Control

5.1 Inspection Scope

The ISFSI quality assurance program was evaluated against the requirements of
10 CFR Part 72, Subpart G. The review examined the program used by the licensee
and contractors as well as implementation of the program. Implementation of the
contractor's quality assurance program was reviewed in depth.
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The self-assessment and corrective action programs were evaluated to ensure an
adequate level of surveillance was being performed of ISFSI activities. Checklists and
the scope of the audits/surveillances were reviewed. Training and personnel knowledge
of ISFSI requirements by those assigned to conduct the surveillances was evaluated.

5.2 Observations and Findings

Requirements for a quality control program are specified in 10 CFR Part 72, Subpart G.
The quality assurance program is required by 10 CFR 72.24(n) and is applicable to the
design, fabrication, construction, testing, operation, modification and decommissioning
of structures, systems and components that are important to safety. The program also
applies to managerial and administrative controls used to ensure the safe operation of
the ISFSI. Table 3.4-1 of the SAR provided a list of components identified as important
to safety. These included the DSC, except for the basket assembly, the reinforced
concrete and DSC support structure of the horizontal storage module and the transfer
cask.

Section 11 of the SAR provided a description of the licensee's quality assurance
program. All areas specified under 10 CFR Part 72, Subpart G, were addressed and
had been reviewed by the NRC during the licensing process. The licensee had
developed an extensive matrix relating the sections in 10 CFR Part 72, Subpart G,
against the SAR, the licensee's Quality Assurance Requirements and Description
document (QARD, DOE/RW-0333P), and associated implementation procedures.and
plans. This matrix, issued as document DOE/SNF/MTX-002, Revision 2, provided
detailed information for the implementation of the NRC quality assurance requirements
for the ISFSI at INEEL.

Section 11.2 of the SAR identified DOE-ID as having overall responsibility and program
implementation authority for all quality assurance program requirements. Authority for
implementing quality assurance program elements applicable to activities.related to
important to safety items was delegated by the licensee to LMITCo. LMITCo further
delegates functional activities to approved subcontractors. The licensee committed to
monitor the LMITCo quality assurance program on a continuing basis through reviews,
surveillances, and assessments to evaluate the program's adequacy and to verify
compliance with requirements.

The NRC inspection team noted the quality assurance program for the TMI-2 ISFSI was
the same program planned for use at the Fort St. Vrain ISFSI. A readiness review had
been conducted by DOE of the Fort St. Vrain quality assurance program in October
1998. The conclusion of the review was that the Management & Operations contractor
had not fully implemented the quality assurance program. Since that time, considerable
work had been completed by the licensee to implement the quality assurance program.
The areas identified as problems with the Fort St. Vrain program had been addressed in
the TMI-2 ISFSI program. The progress in implementing the quality assurance program
by DOE-ID was noted; however, there were still several cases identified during this
inspection where further improvement in the quality assurance program was needed.

One of the first observations noted by the NRC inspection team was the workload that
had been placed on the quality assurance manager to fully implement the program.
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Contractor support had been provided and an additional position was being staffed for
the quality assurance program; however, the workload still appeared to exceed the
staffing level for the short term. This resulted in activities being monitored after the fact,
as opposed to observing contractor performance and reviewing the implementation of
the quality assurance program during performance of the activities.

The noncompliance report (NCR) process used by the licensee and contractors was
reviewed. The contractors were responsible for issuing and resolving NCRs.
Section 11.1 of the SAR states "The primary role of DOE-ID is management oversight
rather than daily, direct management. Therefore, a strong assessment function is
retained by DOE-ID." Though the licensee committed to a strong oversight role in the
SAR, their implementation of this commitment was categorized by the NRC inspection
team as monitoring rather than an oversight role. This was exemplified in the licensee's
weak involvement with the resolution of issues identified through the contractor and
subcontractor's NCRs and process deficiency reports (PDR). The licensee was not on
distribution for NCRs or PDRs as they were issued by the contractors. Instead, NCRs
and PDRs were sent to the licensee on a quarterly basis as part of the quarterly
reporting process by the contractors. As a result, ongoing in-process trending was not
being performed by the licensee. Corrective actions for problems were being completed
by the contractor before the licensee was aware of the problem and had an opportunity
to review or provide input into acceptable corrective actions. This resulted in the
licensee being left out of the process as an active member to ensure problems were
being properly addressed before it was too late to affect the outcome of the corrective
action. Improving the active role of the licensee at an early stage of the NCR process
will be tracked as an Inspection Followup Item (72-20/9901-03).

An example of the contractor implementing its interpretation of the quality assurance
program involved the criteria for initiating NCRs and PDRs. During the pre-operational
activities at the ISFSI, an NRC inspector observed cracks in the concrete of the front
opening of the horizontal storage modules. The licensee was not aware of the cracks
nor had the contractor completed an NCR for the cracking problem. A letter discussing
the cracking problem was issued from the TransNulcear West Horizontal Storage
Module Component Manager to Newport News Shipbuilding, dated March 15, 1999,
after the cracking problem was identified by the NRC. The apparent cause of the
concrete cracking and spalling was determined to be the thermal expansion of the
embedded plates during field welding of the rail to the plate. By the contractor not
issuing an NCR and evaluating the cracking problem early in the process, there was no
consideration of the cause of the problem and subsequently, cracking occurred to some
degree on 29 horizontal storage modules. Had an NCR been issued when the first
cracking problem occurred, and each time the problem recurred, the licensee would
have become aware of the adverse trend and could have initiated corrective actions
before all 29 casks were affected. Even after reviewing the cracking problem with the
contractors, Newport News and TransNuclear West continued to assert that an NCR
was not required because of other guidance being used by the contractor related to
damaging the horizontal modules during movement and placement on the ISFSI pad.
This guidance stated that as long as rebar was not exposed, the crack was considered
superficial and could be patched. This criteria was acceptable for damage during
movement which could occur on the sides and corners of the horizontal storage
modules. However, the cracking due to the welding had an effect on the concrete
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supporting the embedded steel plate anchored into the concrete. This plate provided
structural support for the rails used to slide the DSC into the horizontal storage module.
It was not appropriate to apply the patching criteria to this problem without evaluating
the effect of the cracking on the ability of the embedded plate to perform its design
function. The NRC inspection team determined that the contractor used inappropriate
criteria for determining whether to issue an NCR, provided inadequate training to
workers, and exhibited inadequate awareness of the value of the NCR process to the
successful completion of the project. More direct quality assurance oversight of the
contractor work on the ISFSI pad by the licensee would have been expected to discover
the cracking problem and the incorrect action of not issuing an NCR. Since the issue
was discovered and corrective actions to repair the horizontal storage modules were
completed prior to issuance of the license, no violation will be issued for inadequate
implementation of the nonconformance process required by 10 CFR 72.170.

Another example of the contractor conducting work activities in a manner not consistent
with the expectations of the licensee's quality assurance program involved the receipt
inspection process. Section 11.15 of the SAR stated "the identification, documentation,
tracking, segregation, review, disposition, and notification to affected organizations of
nonconforming materials, components, systems, services, or activities shall be
procedurally controlled." On March 2, 1999, an NRC inspector observed receipt
inspection personnel at the INEEL central receipt inspection facility using a "receiving
inspection discrepancy report" form to document minor discrepancies identified during
their receipt inspections even though the inspection process activity and the discrepancy
report form were not controlled by written procedures. The NRC inspector was informed
that the receiving inspection discrepancy report process was planned for incorporation
into a receipt inspection procedure, and the nonconformance procedure, LMITCo
Procedure MCP-538, 'Control of Nonconforming Items," Revision 5, dated August 15,
1997, was for more significant deficiencies. Though the use of a simple receipt
inspection process for minor issues is acceptable, this process should be proceduralized
and conducted in accordance with written instructions. Since the issue was discovered
prior to issuance of the license and corrective actions were taken to discontinue use of
the process for NRC-related receipt inspections, no violation will be issued.
Development of a procedural process for documenting and resolving minor issues
related to receipt inspection will be tracked as an Inspection Followup Item
(72-20/9901-04).

The implementation of quality assurance requirements by the contractor was
complicated by the wording and execution of the licensee's contract with LMITCo. The
contract, known as mod 50, for the ISFSI only, required LMITCo conformance with NRC
regulations in general terms. Quality assurance requirements of 10 CFR Part 72,
Subpart G and 10 CFR Part 21 requirements were not specifically identified in the
contract modification. As a result, LMITCo was not fully aware of the applicable NRC
requirements, and in turn, had not specified the requirements in the subcontract issued
to Newport News Shipbuilding to build the ISFSI. Thus, the Newport News Shipbuilding
quality assurance program only met the requirements of the American Society of
Mechanical Engineers (ASME) code for nuclear quality assurance (NQA-1). Newport
News Shipbuilding stated that they were only required to construct the ISFSI to the
requirements of their contract, not to 10 CFR Part 72 requirements. The initial contract
did not require construction of the ISFSI to NRC requirements. The decision to apply for
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an NRC Part 72 license for the facility was not made until after the contract had been
issued. The licensee had not realized, nor had it performed adequate oversight of the
subcontractor, to ensure NRC requirements were being implemented during
construction activities. Typical interface between DOE-ID and its contractors for work
performed at INEEL was categorized as "turnkey." The intent had been that all work
would be adequately completed by the contractor and when finished would be turned
over to the licensee with assurances that the work met the requirements established in
the contract. This business method had resulted in problems with:

(1) the ISFSI concrete pad meeting the initial design criteria for strength,
(2) the quality control of data generated by Woodward Clyde Federal Services related

to ISFSI licensing, and.
(3) implementation of quality assurance requirements by Newport News Shipbuilding.

Examples of inadequate oversight by the licensee of its contractors continue to indicate
that strengthening of the licensee's quality assurance program is necessary. How the
licensee plans to resolve this issue through closer direct oversight of their contractors
will be tracked as an Inspection Followup Item (72-20/9901-05).

Section 11.1, of the SAR stated that DOE-ID, as facility owner and licensee, retained
ultimate responsibility for the safe operation of the facility and compliance with all license
conditions. To exercise this responsibility, the licensee committed to performing
independent assessments of the management and operations contractor's ISFSI quality
assurance program. The NRC inspection team evaluated the area of self-assessments
to determine if the licensee had performed adequate assessment of its contractor's
ISFSI quality assurance program. Surveillance and audit reports were reviewed and
discussions conducted with quality assurance personnel who typically performed the
assessments. The licensee's Quality Assurance Manager used LMITCo inspectors and
auditors to perform scheduled and unscheduled surveillance and audits for input into the
ISFSI program self-assessment. Although LMITCo had not completely resolved all
findings and corrective actions that had been identified in Audit Report 98-NSNF-AU034,
dated November 19, 1998, the licensee's quality assurance staff had used the lessons
learned for program improvement. A review of several surveillance and audit reports did
not identify any adverse practices or audit/surveillance methods. An appropriate level of
detail was included in the applicable checklists. The scope of the audittsurveillance
activities was appropriate and comprehensive for the identified activities. Most audits
and surveillances were scheduled activities. The need for additional emphasis in the
area of unscheduled, performance-based surveillance and audits to verify SAR
commitments was identified by the NRC inspection team.

Interviews were conducted with personnel assigned to perform surveillance, self
assessment, corrective action and trending of adverse findings. The personnel were
knowledgeable of their specific ISFSI role and job function and reflected a good sense
of pride in their job and work activities. The corrective action program was reviewed and
found adequate.
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5.3 Conclusion

The quality assurance program developed by the licensee met the criteria of 10 CFR
Part 72, Subpart G. However, the implementation of the program through the licensee's
contractor was weak. Numerous examples of the contractor not adequately interpreting
quality assurance program requirements provided evidence that stronger licensee
oversight of quality assurance program implementation was needed.

The licensee's method of receiving copies of nonconformance report documents
generated by licensee contractors on a quarterly basis did not ensure that the licensee
was aware of conditions that could be adverse to the ISFSI program's effectiveness in
time to affect the corrective action.

The self-assessment and corrective action programs had been adequately established
by the licensee to monitor contractor activities. However, the program could be
strengthened by additional emphasis in the area of unscheduled, performance-based
monitoring and surveillance.

6 Design Change Reviews

6.1 Insoection Scope

The licensee's 10 CFR 72.48 safety review process was evaluated to confirm a
documented and acceptable program was being implemented for design changes to the
ISFSI.

6.2 Observations and Findings

NRC requirements concerning safety evaluations of programs and processes related to
dry cask storage are specified in 10 CFR 72.48, "Changes, Tests, and Experiments." A
licensee may make changes to the ISFSI or the procedures described in the SAR or
may conduct tests or experiments not described in the SAR if an evaluation determined
that an unreviewed safety question, a significant increase in occupational exposure, or a
significant unreviewed environmental impact would not occur.

Procedures developed by the licensee and its contractor for conducting safety
evaluations included MCP-2925, "ISFSI Changes, Tests, and Experiments," Revision 5;
Licensing Management Procedures (LMP)-203, "10 CFR 72.48 Process Change for
Control - Changes, Tests, and Fxperiments," Revision 1; MCP-1123, "Unreviewed Safety
Questions," Revision 1; and PRD-1 13, "Unreviewed Safety Questions," Revision 1. For
NRC related activities, MCP-2925 was the primary procedure for conducting 10 CFR
72.48 safety evaluations conducted by the contractor. The licensee performed an
acceptance review of the contractor's safety evaluation using LMP-203. Procedure
MCP-2925 had incorporated the required screening guidance from 10 CFR 72.48 and
provided good instructions for performing the necessary evaluations. Discussions with
selected individuals involved with the safety review process indicated the employees
were very knowledgeable in conducting safety reviews using the NRC criteria.
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During the review of the safety evaluation process, an issue was encountered
concerning the applicability of the requirements of 10 CFR 72.48 to operations at
INEEL, with specific focus on ISFSI activities conducted outside the physical boundary
of the ISFSI, such as at the Test Area North facility. The SAR states in Section 1.1.4
that activities to be licensed pursuant to the requirements of 10 CFR Part 72 include
only the handling, surveillance and maintenance activities within the ISFSI. This would,
in effect, preclude NRC oversight of activities performed elsewhere on the INEEL site,
including at Test Area North.

Section 5.0 of the SAR provides detailed procedural information concerning operations
at the ISFSI and at Test Area North. Section 5.1.1 describes the operations for loading
a DSC at Test Area North. Section 5.1.2 describes the activities conducted at the
ISFSI. In Section 9.4.1, the SAR specifically states, "Detailed written procedures will be
developed and maintained for the applicable ISFSI operations, maintenance,
surveillance, and testing described in Section 5.1.2. These procedures shall constitute
the procedures described in the SAR associated with the requirements of
10 CFR 72.48." This statement in the SAR, in effect, removes the procedures used at
Test Area North from the 10 CFR 72.48 process.

The activities at Test Area North, for the most part, did not have a direct relationship to
compliance with the safety aspects committed to in the SAR or the ISFSI technical
specifications. These activities were conducted under the rules and orders established
by DOE and included activities such as radiological controls, security, operational
controls, and criticality. Changes to these programs were reviewed under the
DOE-ID safety review program, which differed from the requirements of 10 CFR 72.48.
However, there were a number of activities performed at Test Area North that directly
related to compliance with technical specifications or safety provisions established in the
SAR. For example, Technical Specification Limiting Condition of Operation (LCO) 3.1.1
established the requirement for leak testing of the vent housing seals and provided a
specific acceptance criteria. This test was performed at Test Area North under Test
Area North procedures. Technical Specification LCO 3.1.2 established specific
minimum temperature limits for handling the DSC prior to transport. Activities
associated with this technical specification were conducted at Test Area North under
Test Area North procedures. Dewatering of the TMI-2 canisters and achieving the
dryness criteria established in Section 3.3.4.1 of the SAR was performed at Test Area
North under Test Area North procedures. Welding of the DSC shield lid and structural
lid and the requirement to perform a surface examination of the weld and a helium leak
test was specified in Section- 5.1.1.3 of the SAR. These activities were performed at
Test Area North under Test Area North procedures. The above activities, all controlled
under Test Area North procedures, were not required to undergo 10 CFR 72.48 reviews
when procedures or processes were changed, yet each directly related to compliance
with a Technical Specification or a safety significant commitment in the SAR.

The licensee's safety review process was compared with the 10 CFR 72.48
requirements and was found to not provide for an equivalent review. Though the
majority of activities conducted at Test Area North and other facilities outside the ISFSI
do not require 10 CFR 72.48 reviews, a clear delineation is needed concerning the
applicability of 10 CFR 72.48 beyond the ISFSI boundary for activities related to
compliance with Technical Specifications. On March 30,1999 the licensee issued a



-26-

memo directing the contractor to perform 10 CFR 72.48 reviews for all procedure
changes related to Section 5.1.1 of the SAR. This temporary action was implemented
until the licensee could review the issue. Resolution of this issue will be tracked as an
Unresolved Item pending completion of the licensee's review and determination by the
NRC that all appropriate dry cask storage safety reviews will meet 10 CFR 72.48
(72-20/9901-06).

6.3 Conclusion

The licensee's 10 CFR 72.48 safety review process was reviewed and found
acceptable. However, the DOE-ID safety review process was being used for ISFSI
related activities conducted outside the ISFSI, such as at Test Area North, in lieu of the
10 CFR 72.48 process. The DOE-ID process was not equivalent to the NRC process.

7 Welding and Non-Destructive Testing

7.1 Inspection Scope

The welding program for welding the shield lid and structural lid of the DSC was
reviewed including welding procedures, design of the weld, work packages, and
welders' qualifications. Manual welding was demonstrated during the pre-operational
test using a prototype of the DSC. The nondestructive examination (NDE) technique
employed was magnetic particle inspection. The magnetic particle inspection
procedures were reviewed along with the NDE inspector's qualifications. The magnetic
particle inspection was witnessed as it was performed. Interviews were conducted with
selected welding team members.

7.2 Observations and Findings

The licensee had assembled a dedicated weld team and provided materials and
facilities for performing procedure development work on full size prototypes. The
material types and welding equipment used on the demonstration prototype were the
same as those used on the initial DSC. Thus, the welding method and equipment used
on the prototype were directly transferable to the welding of the actual DSCs to be
loaded.

Two prototypes were located in the training area during the inspection. The materials,
diameters, and thicknesses of the prototypes were identical to the DSCs to be used,
except for length. The welding demonstration prototype was about 4 feet in length.
This was sufficient for the welding technique demonstration. This prototype was used
for installation and welding of the shield lid and structural lid. The second prototype
consisted of the remains of a previous lid weld demonstration that had been
subsequently sectioned to verify weld quality. Portions of it had been used to
demonstrate the plasma cutting lid removal technique.

A review was completed of the procedures and documents associated with the welding
* program. All tasks were governed by written procedures providing sequential steps with

blanks for initials to record completion of the respective task. The review of documents
included:
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* Technical Procedure TPR-1216, "DSC Seal Welding," Rev. 0

* Technical Procedure TPR-1221, "Plasma Cutting to Remove the TMI-2 DSC Top
Cover and Shield Plug," Rev. 0

* Welding Procedure WPS C6.8, Manual GMAW

* Procedure Qualification PQR 435

* Welder Qualification records for G. Hansen and L. Powell

* Certificate of Analysis for filler metal (Hobart ER70S-6)

* Mill test certificate for plate material (SA-516, gr. 70)

* UT examination report for laminations (plate material)

* MCP-195, "NDE Equipment.and Procedure Qualifications," Rev. 2

* TPR-4977, "Magnetic Particle Examination"

* TPR-4981, "Visual Examination"

* MCP-535, "Inspection and NDE Personnel Certification"

* NDE Technician Qualifications

These documents were subject to minor revisions pending the lessons learned during
the demonstration. Although the supplied documents were thus somewhat preliminary,
they were found to be well detailed in their depth of instruction, thus demonstrating
considerable planning and effort had been expended in their development. For the
areas covered, the procedures were found to be appropriate for the job. No significant
errors or deficiencies were noted in the documents reviewed. The documents
controlling the welding processes and the welder's qualifications were in compliance
with the requirements of the ASME Code.

All welding was performed using manual gas-metal-arc welding (GMAW). Two welders
were present on the job at all times. They alternated duties during the demonstration.
Alternating duties was instituted because fuel loading and subsequent lid welding will be
inside the Test Area North hot cell, requiring the welders to "dress out' in protective
gear. When so dressed, worker fatigue must be considered. Alternating the workers to
allow rest periods was a routine practice at INEEL.

The demonstration of the fit-up and manual welding process covered all of the crucial
steps that were involved in lid welds including: checking for uniformity of the open root
gap, test weld pass, installation of tack welds, performing root and cover pass welds,
surface preparation for magnetic particle inspection and the magnetic particle inspection
of the root pass or other passes.
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The licensee had planned to employ an automatic welding process for welding the
DSCs.. However, the automatic equipment initially used did not perform to required
specifications. The equipment was returned to the vendor and manual welding was
chosen for the demonstration on the mock-up and the first DSC. Depending upon the
future availability of the automatic welding equipment and the time necessary to develop
the welding technique, manual welding may be used for several DSCs. After necessary
development time and successful demonstrations of the automatic process, a transition
to remote automatic welding was anticipated.

The DSC used by the licensee was similar in appearance and identical in materials to
the VSC-24 cask. The VSC-24 cask, used by other licensees, experienced a number of
problems related to welding. Discussions with the weld team revealed they were
knowledgeable of this history and had considered the lessons learned from the VSC-24
users. However, the licensee saw little benefit from the VSC-24 experience that was
applicable to their DSC. This was because the design stresses, including accident
conditions of the DSC, were many times lower for their DSC than for the VSC-24. The
welding of the VSC-24 was also conducted when water was in the VSC-24 producing
potential hydrogen. The DSC welding for the TMI-2 casks would be performed with no
water in the DSC. Consequently, the licensee found it unnecessary to include the
materials, welding and inspection changes that resulted from the VSC-24 experience
with the hydrogen and the weld cracking. The NRC staff found the licensee's evaluation
of the VSC-24 experience was appropriate. Additionally, the licensee's decision against
incorporating certain VSC-24 based materials specification requirements, welding
technique modifications or NDE methods was reasonable.

Prior to making a lid weld, a test weld was performed by making a weld pass on a piece
of similar base material. This enabled the welders to verify that the welding equipment
was operating properly and capable of producing acceptable welds before making a
production weld. This was an excellent technique for avoiding potential weld problems.

During the welding of the shield lid prototype, some difficulty with the welding equipment
was encountered. The weld team performed several checks and adjustments to
diagnose the cause of the problem, made appropriate adjustments to the equipment,
and produced'another test weld pass. Production welding on the prototype then
proceeded. This trouble shooting evolution was performed smoothly and capably by the
team members, demonstrating their knowledge of the equipment and diagnosis
methods.

A plasma arc machine was available for lid removal, should it be necessary. The
second prototype in the shop showed the results of a previous lid removal
demonstration. The cutting method had been commonly employed at INEEL and did
not present any significant challenges.

The magnetic particle inspection equipment was demonstrated on the shield lid weld.
Alternating current was used for optimum surface flaw sensitivity. The equipment
incorporated both a magnetic yoke and a prod so that the magnetic particle inspection
could be quickly performed in perpendicular directions with just one placement of the
probe. Two video cameras were mounted above the probe for recording of the
magnetic particle inspection results. As a proof-of-concept test, cracks were induced in
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the weld at one location. The cracked area was readily detected by the equipment and
easily recorded by the video equipment.

The pre-job briefing conducted prior to welding on the prototypes was thorough and
highly detailed. A step-by-step procedure checklist controlled all phases of the work. A
dry run through the entire list was accomplished, with the appropriate personnel present,
prior to performing any work. Problems encountered during the pre-operational test
were discussed and field changes incorporated. During the subsequent welding
demonstration any further procedure changes were noted for subsequent review and
incorporation into the final version of the procedure prior to loading. There was good
discussion and interaction within the working group during the pre-job briefing and the
actual work activities of the demonstration welding. The welding team displayed
considerable experience in all aspects of the welding and NDE.

The manual welding process worked well on the first DSC loaded with TMI-2 canisters.
Dose rates were at background levels. A root pass and second weld were applied to the
shield lid. The outer lid had four weld passes. All welds were visually inspected.
Technical Specification 4.2.1.3 required magnetic particle or dye penetrant examination
of the seal welds of the two lids. The licensee conducted a dye penetrant exam of the
seal weld on the shield lid. For the outer lid, the four welds consisted of a root pass
weld, an intermediate weld, and two welds that created the seal weld. The licensee
performed magnetic particle inspection of the root pass weld, intermediate weld and the
final weld. The vent and purge port welds were dye penetrant tested. Only minor
indications were found and were repaired.

Technical Specification LCO 3.1.1 establishes an upper limit of 1 x 10.2 standard cc/sec
leak rate for the vent housing seals. The seal leak rate test was performed on the first
loaded DSC on March 29, 1999 using Procedure TPR-1217, "DSC Filter Housing and
Leak Testing," Revision 1. Step 4.5.14 documented the leak rate at 5.55 x 1 04standard

cc/sed which met the Technical Specification LCO 3.1.1 requirement.

7.3 Conclusion

The creation of a dedicated weld team for the purpose of developing and implementing
the DSC welding program was a commendable step by the licensee. Procedures
governing the overall scope of the job were highly detailed. Observation of the welding
and nondestructive testing on the mock-up cask verified the skills of the welding team.
Work practices, such as making a trial weld prior to making a lid weld, were an effective
method to further ensure quality work. The licensee had considered the VSC-24
experience appropriately. The welding team members were clearly knowledgeable and
able to produce quality welds.

8 Transportation Program

8.1 Inspection Scope

The licensee moved the loaded DSC from the Test Area North facility to the ISFSI in a
transportation cask. The transportation plan developed by the licensee for movement of
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the DSC was reviewed. The movement of the cask from Test Area North to INTEC was
accompanied by the NRC.

8.2 Observations and Findings

On March 1, 1999, a weighted DSC was transported from the Test Area North facility to
the ISFSI as a demonstration of the ability to move a loaded cask between the two
facilities. Total time to complete the 23-mile trip was 5 'k hours. The public portion of
the road between Test Area North and INTEC was closed to public traffic during the
move. The transporter was limited to less than 5 mph during the trip. A global
monitoring system was used to track the position of the cask during transport to assist in
maintaining the required speed. The loaded trailer had 32 wheels and weighed
239,000 lbs. The truck used to transport the trailer weighed 55,000 lbs.

At a distance of 15 miles from Test Area North, the transporter crossed a small bridge.
Gauges were placed under the bridge during the pre-operational test to measure the
deflection of the bridge when the loaded trailer passed. Three gauges were placed near
the center of the bridge. Deflections were 0.11", 0.11", and 0.09". Two gauges were
placed at the ends of the bridge which measured 0.02" deflection on both ends.

The transportation group completed the demonstration safely with very good control of
activities. Security provided positive control over traffic. Good procedures and
procedure adherence were observed. The transportation coordinator had provided a
very good initial brief to the staff prior to initiating work activities. Personnel knew their
work assignments and responsibilities. The NRC personnel that followed the vehicle
during both the pre-operational test and the movement of the actual cask confirmed that
the speed was maintained less than the 5 mph limit.

Observations made during the pre-operational test were factored into the program prior
to actual movement of the first TMI-2 canisters. This included developing a procedure
for changing tires and adding the requirement to inspect the trailer for evidence of
structural problems between cask movements.

On March 30, 1999, the first DSC loaded with TMI-2 core debris was moved from the
Test Area North facility to the ISFSI. Technical Specification LCO 3.1.2 established a
minimum temperature limit for movement of the DSC of 20'F for the DSC temperature
and 0F for the ambient temperature. The cask temperature was measured at 720F
prior to leaving the Test Area North facility. The ambient temperature was 390F.

The sides of the DSC were posted as "RQ Radioactive Material Fissile, NOS UN 2918."
The DSC was labeled with a DOT Radioactive White-I label. Movement of the TMI-2
fuel to the ISFSI was conducted safely. No problems or unexpected events were
encountered.

8.3 Conclusion

Movement of the first DSC loaded with TMI-2 canisters from Test Area North to the
ISFSI was conducted safely and without problems. The pre-operational test prior to
conducting the actual transport consisted of a weighted cask to simulate a full load.
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Deflection measurements were taken of the bridge between Test Area North and INTEC
to verify the capability of the bridge to support the weight of the shipment.

9 Health Physics

9.1 Inspection Scope

Interviews were conducted with personnel assigned to support ISFSI activities to assess
their understanding of the differences between the radiological protection regulations
that apply to DOE activities versus NRC regulations that apply to activities associated
with the ISFSI. Use of personnel and environmental dosimetry, conduct of surveys, and
ALARA engineering were evaluated. Compliance with radiation work permits and
adequacy of radiation worker training were assessed. Application of ALARA principles,
incorporation of radiological hold points, and adherence to procedures were evaluated
during the pre-operational demonstration activities and during actual cask loading. The
licensee's activities were evaluated for compliance with 10 CFR Parts 19 and 20 and
10 CFR 72.104 and 72.106(a)&(b).

9.2 Observations and Findings

Interviews were conducted with health physics and operations personnel and a review
performed to evaluate the level of integration of ISFSI activities into the INEEL
radiological control program, as committed in Section 7.3.4 of the SAR. NRC inspectors
found that ISFSI activities had been adequately integrated into the INEEL radiological
program. However, at the time of the pre-operational tests, minor operational
differences between DOE and NRC requirements were still being resolved. These
differences related to posting, equipment free release levels, and handling of radioactive
waste. These differences were resolved prior to movement of the first TMI-2 canisters.

Four radiation control technicians and five operations personnel were interviewed fo
evaluate the effectiveness of training required by Section 7.5.3.4 of the SAR and 10
CFR 19.12. Section 7.5.3.4 required all individuals having access to the ISFSI to
receive training that emphasized the nature of the radiological conditions and control of
radiation exposure. Additionally, 10 CFR 19.12 established training requirements for
individuals who were likely to receive, in a year, an occupational dose in excess of 100
mrem. All workers had received the required training prior to participation in licensed
activities. The individuals interviewed demonstrated an adequate level of knowledge
and understanding of the hazards associated with the licensed activities and their rights
and responsibilities under 10 CFR Part 19.

The layout of areas where actual work activities were performed was evaluated for
adequacy to implement radiological controls and precautions. Potential problems that
could arise during fuel movement were discussed with the radiation protection and
operational personnel. The personnel demonstrated an understanding and awareness
of the potential problems that could arise and were able to identify effective contingency
actions. Throughout the pre-operational tests and during movement of the first loaded
cask, personnel demonstrated good techniques regarding control of contamination,
monitoring of radiation levels, entry of personnel into the radiologically controlled area
and ALARA controls.
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Implementing procedures had been developed containing proper hold points,
precautions, and instructions to workers to ensure adequate radiological controls. The
procedures were properly implemented during work activities observed by the NRC
inspection team. Limits specified in the Technical Specifications were referenced in the
procedures. It was noted during the pre-operational test that the Test Area North
radiological procedures had not been reviewed by the Radcon Manager. This was
noted as a weakness in the integration of the overall radiological program between the
three sites. The Radcon Manager subsequently completed a review of the Test Area
North procedures prior to the movement of the first loaded cask.

The inspection team attended the pre-job briefings. The briefings were thorough and
discussed radiological hold points, inspection points, expected radiological conditions
and controls, and expected worker actions and responsibilities should an unexpected
situation occur.

Section 7.5.3.1 of the SAR required DOE-approved signs, labels, and radiation symbols
to be conspicuously posted at radiologically controlled areas consistent with the
requirements of 10 CFR Part 20. 10 CFR 20.1901 and 20.1902 establish NRC
requirements for caution signs and postings of radiological areas. Postings were
observed to be adequate and in accordance with requirements at the Test Area North
Hot Shop and the ISFSI.

Section 7.5.3.1 of the SAR required personnel entry control to be maintained for each
radiological area per 10 CFR Part 20, Subpart G. Implementing procedures were
reviewed and personnel control activities at the ISFSI entry during the pre-operational
tests and the actual movement of the first loaded cask was observed. The entry control
process was adequately documented and implemented.

Section 7.5.3.2 of the SAR committed to the requirements established in 10 CFR
Part 20 concerning the policy, requirements, and training necessary for assignment and
use of external dosimetry. Thermoluminescent dosimeters (TLDs) were issued to all
personnel entering the ISFSI. The implementing procedures for dosimetry were
reviewed and the use of dosimetry during the pre-operational tests and the movement of
actual TMI-2 core debris was verified. Neutron dosimetry was not provided; however,
neutron measurements were made as part of the pre-shipment survey and upon receipt
of the shipment at the ISFSI to verify neutron dosimetry was not needed.

Appendix E, Table E7.3.2-5 of the SAR indicated peak modeled gamma and neutron
dose rates for the OS-197 cask as follows:

Location Neutron Gamma - Total

Cask Side 44.6 mrem/hr 66.6 mrem/hr 111 mrem/hr

Cask Top 0.11 mrem/hr 5.0 mrem/hr 5.1 mrem/hr

Cask Bottom 0.08 mrem/hr 18.4 mrem/hr 19 mrem/hr
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Measurement of dose-rates on the actual shipment was observed. The measured dose
rates were equivalent to background levels.

Technical Specification LCO 3.2.1, stated the horizontal storage module dose rates shall
not exceed:

* 100 mrem/hr gamma, average, on the outside surface of the front horizontal storage
module door on the DSC centerline; and

* 20 mrem/hr gamma, average, on the outside surface of the end shield wall.

Technical Specification LCO 3.2.2 required that the surface dose rate of each horizontal
storage module at the rear access door not exceed 100 mrem/hr gamma and the
surface dose rate of each HEPA filter housing not exceed 1200 mrem/hr gamma. The
licensee obtained measurements of the dose rates around the horizontal storage
module. The measured dose rates did not exceed background levels.

Installation of the vent and purge filter assemblies, per SAR Section 5.1.1.4, Step 6, was
observed to evaluate the adequacy of ALARA planning and worker training. The work
procedure was adequately developed to minimize worker exposure during the
installation activities. The workers demonstrated an adequate level of knowledge to
effectively perform the tasks.

Environmental TLDs had been positioned at various locations on the ISFSI perimeter
fence. Procedures were in place requiring periodic air sampling around the ISFSI
perimeter to monitor airborne effluents. The environmental TLDs and air monitoring
were established to verify compliance with the radiological limits specified in
10 CFR 72.104.

A controlled area had been established around the ISFSI. The security controlled area
consisted of a fence around the ISFSI pad. Outside this fence, the area was controlled
by the licensee as the INTEC protected area. The fence surrounding the INTEC site
established a controlled area boundary well beyond the 100 meters required in
10 CFR 72.106.

During the inspection, a review of the licensee's RADCON manual found several
instances where minor differences existed with the requirements and definitions in
10 CFR Part 20. The licensee acknowledged these differences and the need to perform
a thorough comparison between the RADCON manual and 10 CFR Part 20.
Completion of this comparison, incorporation of the information into procedures, and
subsequent training of the radiological control technicians on the differences will be
tracked as an Inspection Followup Item (72-20/9901-07).

The process planned for HEPA filter replacement on the DSC while in the horizontal
storage module was observed. Initially, the licensee planned to place a plastic bag
around the filter opening during the removal and replacement process to control spread
of contamination. The process demonstrated to the NRC was different and involved
pulling air through the DSC while the HEPA filter was being removed and replaced. The
licensee had not performed an evaluation of the adequacy of the air flow in preventing
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contamination spread during the removal of the HEPA filter. Confirmation of the
adequacy of the air flow during filter change-out will be tracked as an Inspection
Followup Item (72-20/9901-08).

A strength noted by the inspection team was the level of detail and extent of the ALARA
evaluation of the "Test Area North Operations TMI-2 Relocation Project." The document
was very detailed. Specific limits and controls were established with information
concerning the purpose and intent of the control. Information was provided for direct
radiation, contamination, and airborne activity. Radiation detection instrumentation,
dosimetry, and contamination controls were specified. Estimated doses were
determined for selected key activities. Special precautions and recommendations were
provided.

9.3 Conclusion

Radiation safety personnel were knowledgeable of expected controls and hazards
associated with ISFSI activities. Radiological work planning and control were
adequately demonstrated during the pre-operational test and actual TMI-2 core debris
transfer. Personnel were knowledgeable of and sensitive to the application of ALARA
principles during the work activities. Requirements established in Technical
Specifications were incorporated into work control documents. Personnel dosimeters
and survey instruments, appropriate for the radiological characteristics of the TMI-2 core
debris, were used to monitor the work activities. The ALARA planning for the activities
at Test Area North was identified as a strength.

10 Emergency Preparedness

10.1 Inspection Scope

The licensee's emergency preparedness program and procedures were reviewed. On
March 16, 1999, the licensee conducted an exercise to demonstrate its capability to
respond to a serious incident at the ISFSI. Exercise activities, including preparation for
the exercise and the critique and self evaluation process, were evaluated.

10.2 Observations and Findings

The inspection effort included review of the emergency preparedness program
documents and implementing procedures, and observation of an exercise designed to
test the licensee's ability to adequately respond to an emergency involving spent fuel.

The TMI-2 ISFSI emergency plan consisted of the INEEL Emergency Plan/Resource
Conservation and Recovery Act Contingency Plan and Addendum No. 10. The
emergency plan provided the overall process to respond to and mitigate the
consequences of emergencies that may arise at INEEL. Specific NRC and ISFSI
requirements were incorporated into Addendum No. 10.

Addendum No. 10 was specific to the TMI-2 ISFSI and included a purpose and site
description, emergency response organization, operation emergency event
classification, notifications and communications, protective actions, emergency facilities
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and equipment, drills and exercises, maps, and cross references of the emergency plan
to the NRC requirements.

The event levels described in the emergency plan included: unusual event, alert, site
area emergency and general emergency. There were no emergency action levels that
would require classification greater than a site area emergency. Analyses documented
in Section 8.2, Accident Analysis for the ISFSI, of the SAR determined that the 5 rem
limit in 10 CFR 72.106 for any individual located on or beyond the nearest boundary of
the controlled area would not be exceeded for any postulated ISFSI accidents.

On March 16, 1999, the emergency preparedness exercise for the ISFSI was observed.
NRC inspection team personnel were located at the ISFSI, the INTEC emergency
control center and the emergency operations center (EOC) in Idaho Falls. The scenario
involved damage to a loaded DSC. The scenario consisted of failure of a crane boom
resulting in the transport cask lid being dropped onto the front of the horizontal storage
module and glancing into the end of the loaded DSC. The transport cask lid shears off
the vent port assembly creating an unfiltered release path from the DSC to the
atmosphere. The scenario also included an injured, potentially contaminated worker.
The exercise was evaluated for adequacy of initial response actions, event
classification, consequence assessment, notifications, communications, and event
mitigation.

The emergency scenario started at 7:49 a.m. Initial notification of the event was made
to the warning communications center at 7:51 a.m. The warning communications
center, located in the DOE-South facility, served as the emergency notification and
activation center for the INEEL site. All emergencies at INEEL were communicated to
the warning communications center. The warning communications center made the
appropriate onsite and offsite notifications. At 7:53 a.m. the warning communications
center paged the emergency response organization. At 8:16, a site area emergency
was declared. By 8:35 a.m., the EOC was declared operational. The turnover from the
emergency command center at INTEC to the EOC was efficient and smooth. The
command and control operations at the EOC were excellent.

The EOC staff performed their duties in an orderly and efficient manner. A briefing on
the event and ongoing response actions was provided before the EOC Director
assumed command of the licensee's response. Status boards, message forms,
computerized displays and public address announcements were effectively used to keep
EOC staff well informed of the ongoing event, status of the injured worker, emergency
response actions and decisions. Communications between the EOC and other centers
were not always clearly understood. This introduced confusion at the EOC requiring the
EOC Director to spend time resolving misinformation presented to him. For example, it
was reported that the injured worker had contamination levels of 7 mR/hr. In reality, the
injured worker was not contaminated. Though this problem was handled efficiently by
the EOC Director, in a more demanding event, miscommunication between emergency
centers could distract the EOC Director from the emergency at hand.

The event was classified as'a site area emergency. The classification was based on
emergency action level 11 .B.1 uRelease of radiological material during cask transfer
operations due to breach of the DSC." A site area emergency would potentially be
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expected to (a) affect only people, property or the environment at the INEEL, or
(b) involve active participation of nonstandard response forces (for example, assistance
by firefighters from the Bureau of Land Management). This was a very conservative
classification for the event. The reason for such a conservative classification was not
discussed at the EOC nor was consideration given to classification of the event as an
alert.

The licensee's classification scheme for declaring emergencies at INEEL was more
conservative than that used by the NRC. Requirements in 10 CFR 72.32(a)(3) specify
an 'alert' classification be established for ISFSls. The licensee had established a
classification scheme that also included a site area emergency classification. For
example, Procedure PLN-114-10, Appendix D to Addendum 10, INEEL TMI-2 ISFSI
Section 4, "Operational Emergency Event Classes," identified Emergency Action Level
111.B.1 as a site area emergency, if a breach of the DSC was observed during a drop
accident while unloading the DSC at the ISFSI. This would be classified as an alert
under the NRC emergency action level criteria. There is the possibility that over
response by the NRC in an actual declared emergency could occur based on the
conservative DOE classification scheme. The licensee's position was that the
classification scheme used at the ISFSI was consistent with the site wide system used
at INEEL. INEEL personnel were trained to this system. Modifying the classification
system could add confusion to the process of declaring emergencies at other facilities at
INEEL. The Region IV Emergency Response Coordinator was briefed on the
differences of the two classification schemes to be aware of the potential for over-
classification by the licensee.

Communications between the EOC staff and their offsite counterparts were timely and
complete. Notifications and updates were transmitted approximately every 40 minutes.
Due to an actual emergency in another part of the state, the State of Idaho officials, who
were not located in the EOC, discontinued their participation in this exercise before the
exercise was terminated.

The field teams were effectively utilized during the exercise. The scenario directed that
all radiological readings would be "as found." The field team obtained field air samples
and reported 1000 cpm and 4.5 DAC after analyzing the air sample filters. This caused
confusion for both the players and the emergency planning personnel as to the cause of
the airborne radiation readings. The EOC Director effectively directed his resources to
resolve this issue which was later determined to be background levels from radon.

The meteorological modeling performed by the National Oceanic and Atmospheric
Administration staff at the EOC was excellent. The meteorological data was linked with
the dose projection program. All doses calculated were based on actual meteorology.
The plots of the plume and wind direction were excellent. Total doses were calculated
based on the duration of the release.

A critique was conducted immediately following the exercise. Participants and
observers were self-critical and all participants were encouraged to provide feedback.
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The exercise was well run and demonstrated the licensee's capability to respond to an
ISFSI related event. The emergency response capability and resources available at the
INEEL site were considered a strength of the licensee's program.

10.3 Conclusion

The licensee's emergency plan and procedures were adequate to detect and classify
emergency events associated with ISFSI operations. The emergency exercise
conducted March 16, 1999, was well run and demonstrated the licensee's capability to
respond to an ISFSI related event. The emergency response capability and resources
available at the INEEL site were considered a strength of the licensee's program.

11 Procurement Controls

11.1 Inspection Scope

Controls for ensuring that equipment, materials and services conform to procurement
specifications were evaluated. Procedures were reviewed to verify provisions were
established to ensure identification, control, handling, storage and shipping of
components were within specifications and instructions. Purchase orders were reviewed
to verify quality assurance requirements of 10 CFR Parts 21 and 72 had been
incorporated.

11.2 Observations and Findings

Section 11.4 of the SAR established the commitment to ensure applicable regulatory
and technical requirements, design bases, quality assurance program requirements and
other performance requirements necessary to ensure adequate quality were included or
referenced in documents for procurement of material, equipment and services.
Program requirements included evaluating qualifications of suppliers, ensuring qualified
suppliers remain qualified, and invoking applicable technical, regulatory, administrative
and reporting requirements, such as 10 CFR Part 21, "Reporting of Defects and
Noncompliances," on suppliers.

The NRC inspection team reviewed procurement procedures and interviewed receipt
inspectors, procurement engineers, licensee personnel and associated personnel for the
TMI-2 ISFSI project. Purchase orders for important to safety components and services,
as defined in 10 CFR 72.3, were examined to determine whether adequate quality
requirements and regulatory requirements had been imposed.

Purchase order Subcontract K99-558237 was issued to TransNuclear West, Inc. on
August 17, 1998, for the leasing of the NUHOMSO spent fuel transfer equipment. The
equipment included the OS-197 transfer cask, transfer trailer, lifting yoke, lifting cables,
integral hydraulic ram system, and associated components. LMITCo had imposed the
required 10 CFR Part 72, Subpart G, quality assurance requirements on TransNuclear
West, Inc., but had not imposed 10 CFR Part 21 requirements. 10 CFR 21.31 requires
that the licensee ensure that each procurement document for basic components
specifies, when applicable, that the provisions of 10 CFR Part 21 apply. Basic
components are defined in 10 CFR 21.3 and include structures, systems, and
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components in which a defect or failure to comply with any applicable NRC regulations,
NRC orders, or a license issued by the Commission could create a substantial safety
hazard. Since the NUHOMS® spent fuel transfer equipment consisted of basic
components, the licensee was required to impose 10 CFR Part 21 requirements. The
failure to impose 10 CFR Part 21 requirements as part of the purchase order for the
leasing of the NUHOMS® spent fuel transfer equipment was identified as a violation of
10 CFR 21.31 (72-20/9901-09).

Purchase Order X99-573162, dated March 11, 1999, was issued to Techalloy Company,
Inc., for eight spools of weld wire. Techalloy was an ASME material supplier quality
system certificate holder, and as allowed by NRC guidance, can take certain credit for
its ASME certification.

NRC Information Notice 86-21, "Recognition of American Society of Mechanical
Engineers Accreditation Program for N Stamp Holders," and Supplements 1 and 2
thereto, allow licensees to recognize the ASME accreditation program for programmatic
considerations. That is, the licensee can place an ASME certificate holder on its
approved supplier list and take credit for an ASME quality assurance program.
However, in accordance with 10 CFR 72.154, the licensee cannot order 'important-to-
safety" parts until the licensee has verified, through inspection of the supplier, that the
supplier. was adequately implementing its accredited program, as well as any applicable
10 CFR Part 72, Subpart G, elements. LMITCo procedure MCP-590, "Standard
Procurement Requirements Flow-Down," Revision 8, dated March 15,1999, and
procedure MCP-591, "Supplier Evaluation and Qualification," Revision 5, dated
January 15, 1999, allowed LMITCo to procure directly from an ASME certificate holder
without verifying implementation of the certificate holder's quality program. LMITCo
ordered weld wire from Techalloy to be used for welding the DSC lids without assuring
that Techalloy's quality assurance program was being adequately implemented. The
DSC, DSC lid and weld filler material (weld wire) were designated as "important-to-
safety" in Table 3.4-1 of the SAR. LMITCo had not verified that the applicable portions
of 10 CFR Part 72, Subpart G, were appropriately addressed. This failure to verify
adequate implementation of the supplier's quality assurance program and the omission
of the requirement in the LMITCo procedures to perform this verification is a violation of
the requirements specified in 10 CFR 72.154 (Violation 72-20/9901-10). Though the
weld wire was provided by Techalloy with the necessary certification documents, the
acceptability of the wire cannot be confirmed until after the verification of the Techalloy
quality assurance program.

The NRC inspection team observed, during the interviews of procurement personnel,
that there was not a clear understanding of 10 CFR Part 21 regulations. Additionally,
the difference between basic components versus commercial grade items, as defined in
10 CFR 21.3, was not well understood. Further procedural guidance and training of
procurement personnel were identified as needed. Additional interviews with
procurement personnel will be conducted in a future inspection to verify their
understanding of the requirements in 10 CFR Part 21. This will be tracked as an
Inspection Followup Item (72-20/9901-11).
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11.3 Conclusion

The licensee had implemented a procurement control program for the ISFSI. However,
procurement personnel lacked a full understanding of 10 CFR Part 21 requirements
regarding purchase orders. Additionally, procurement personnel did not have a sound
understanding of the difference between basic components versus commercial grade
items as defined by NRC regulations.

Two violations of NRC requirements were identified in the area of procurement. One
violation involved the failure to impose 10 CFR Part 21 requirements in a purchase order
for the lease of equipment. The second violation involved the failure to verify
implementation of a supplier's quality assurance program prior to purchasing supplies
as required by 10 CFR Part 72.

12 Implementation of 10 CFR Part 21 Reporting Requirements

12.1 Inspection Scope

The licensee's programs for reporting defects and noncompliances in accordance with
10 CFR Part 21 were reviewed. Posting of required information in work areas was
verified.

12.2 Observations and Findings

The licensee's program for implementing the requirements of Part 21 were described in
Procedure LMP 205, "10 CFR Part 21 Reporting," Revision 2. LMITCo's Part 21
program was described in MCP-2928, "10 CFR 21 Evaluations and Reports,"
Revision 3. These procedures were reviewed and found acceptable.

The licensee's compliance with the requirements to post 10 CFR Part 21 was reviewed.
During the review of the document that the licensee had posted to comply with
10 CFR 21.6, "Posting Requirements," the NRC inspection team noted that the posted
material did not comply with either posting method allowed in 10 CFR 21.6.
10 CFR 21.6 requires that each entity subject to the requirements of 10 CFR Part 21
post current copies of 10 CFR Part 21, Section 206 of the Energy Reorganization Act of
1974 (ERA), and procedures adopted pursuant to 10 CFR Part 21. If posting of 10 CFR
Part 21, Section 206 of ERA, and the procedures adopted pursuant to 10 CFR Part 21
are not practicable, the licensee may, in addition to posting Section 206 of ERA, post a
notice which describes the regulations/procedures, including the name of the individual
to whom reports may be made, and state where the procedures may be examined.
However, the posting that the licensee adopted to comply with 10 CFR 21.6, merely
indicated where the 10 CFR Part 21 procedure was located, summarized Section 206 of
ERA, and indicated where copies of 10 CFR Parts 19 and 20 were located. Prior to
completing the inspection, the licensee revised and posted new 10 CFR Part 21
information. The team reviewed the posted material and found it acceptable. The
corrective actions taken by the licensee to post the required material prior to the NRC
team completing this inspection closed this issue. The failure to properly ptost the
required 10 CFR Part 21 information constitutes a violation of minor significance and is
not subject to formal enforcement action.



¼

-40-

12.3 Conclusion

The licensee and LMITCo had established satisfactory procedures for reporting defects
and nonconformances in accordance with 10 CFR Part 21. Although the licensee failed
to post all information required by 10 CFR 21.6, adequate actions were taken to correct
this minor violation prior to completion of the NRC inspection.

13 Training

13.1 Inspection Scope

The training program for personnel involved with ISFSI activities was reviewed. A
sufficient number of trained personnel was verified to support ISFSI activities associated
with the loading of the first cask. Training intended to meet the requirements of
10 CFR Part 19 for instructions to workers was reviewed.

13.2 Observations and Findings

Training requirements for personnel assigned to perform operations of equipment and
controls identified as important to safety in the SAR are established in 10 CFR Part 72,
Subpart I. The NRC inspection team reviewed selected portions of the licensee's
training program to verify that a formalized program had been established and was
being implemented. The licensee's training program was described in Section 9.3 of the
SAR. The licensee had established a formalized training program which included
required training for specific job roles, as well as generic training in the quality
assurance program and regulatory requirements. The training program was
implemented by a combination of formal training, self reading assignments and
on-the-job training. The training program included a task analysis of each procedure.
Thorough lesson plans were developed and qualified instructors identified for the
training. Personnel assignments were matrixed to the identified training needs. A
training matrix had been established that provided the required training for each person
by title and name. The March 25, 1999, training matrix was reviewed to verify an
adequate number of personnel had completed training in preparation for ISFSI loading
activities.

Attendance lists were used to verify who had been trained for each module. Individual
training records included the attendance lists and tests as documentation of training. All
records reviewed were found to be complete.

General employee training and site access training programs were reviewed. These
programs provided a basic level of radiation protection knowledge to all workers. The
licensee was using this training plus pre-job briefings and a read-and-sign program to
meet the requirements of 10 CFR 19.12, "Instructions to Workers." The pre-job training
and read-and-sign program were informally controlled and did not ensure a consistent
level of training between groups. The program also did not ensure sufficient opportunity
for question and answer sessions with persons trained in the areas specified by
10 CFR 19.12. A more formal process of ensuring that employees are trained on
10 CFR Part 19 and have an opportunity to ask questions to an informed instructor was
identified to the licensee. The licensee committed to review this issue. Further
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evaluation of the effectiveness of the licensee's training program to meet the
requirements of 10 CFR 19.12 will be conducted during a future inspection and will be
tracked as an Inspection Followup Item (72-20/9901-12).

10 CFR 19.11 requires posting of NRC Form 3, "Notice to Employees" in a sufficient
number of places to permit individuals engaged in licensed activities to observe the form
on the way to or from any particular licensed activity location to which the document
applies. The licensee had complied with this requirement. NRC Form 3 postings were
observed in the DOE-South building, Test Area North, and INTEC.

13.3 Conclusion

The licensee had established an adequate training program for personnel assigned to
the ISFSI. A mechanism was in place to track each individual's completed course work.
A weakness was identified with the implementation of the training program intended to
meet the requirements of 10 CFR 19.12. The program was found to need additional
formalization.

14 Exit Meeting

The inspectors presented the inspection results to members of licensee management at
the conclusion of the inspection on April 1, 1999, and during a subsequent telephone
conversation on May 26, 1999. The licensee acknowledged the findings presented.
The licensee did not identify as proprietary any information provided to, or reviewed by,
the inspector that had been incorporated into this inspection effort.
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PARTIAL LIST OF PERSONS CONTACTED

Licensee

B. Belle, Civil Engineer/Project Manager
R. Davis, QA Manager
D. Desautel, Director, Human Resources
P. Dirkmaat, Director, INEEL Spent Nuclear Fuel Program
M. Gardner, TMI-2 Facility Director
J. Hagers, TMI/FSV Licensing Manager
C. Maggart, Deputy TMI/FSV Licensing Manager
C. Ogilvie, Emergency Director
R. Parks, Employee Concerns Program Manager
N. Rice, Special Services Division-Security Operations
T. Safford, CFA/Test Area North Site Representative
D. Shadley, Central Facilities/Test Area North Senior Site Representative

Contractors

V. Archibald, Procurement Quality Engineer, LMITCo
R. Ayers, INEEL Spent Nuclear Fuel Project Test Engineer, LMITCo
J. Barker, Project Quality Engineer, LMITCo
R. Brackett, QA Manager, Duke Engineering & Services
T. Christensen, Facility Maintenance, LIMTCo
R. Cook, Security, LMITCo
M. Croson, Licensing Engineer, LMITCo
G. Cyronek, Training Manager, LMITCo
R. Dahlquist, Security Coordinator, LMITCo
J. Dowalo, NDE Level III Inspector, LMITCo-CFA
R. Elwood, Consulting Technical Specialist, Test Area North/FSV Operations, LMITCO
S. Furniss, Supervisor of INTEC Services Records Management, LMITCo
L. Gilson, Q.C. Level Ill Mechanical & Civil, LMITCo
G. Grier, QA Consultant, Duke Engineering & Services
R. Grubb, Consultant to TN-West for TMI-2 ISFSI Construction, TEF Consultants
D. Hall, TMI-2 ISFSI Manager, LMITCO
G. Hall, TMI-2 ISFSI Facility Safety Officer, LMITCo
G. Hanson, Welder, LMITCo
1. Harrell, Shift Supervisor-Test Area North, LIMTCO
A. Hoskins, TMI-2 Program Manager, LMITCo
G. Hunter, Receipt Inspector, LMITCo
R. Jackson, Radcon, LMITCo
J. Kaylor, INTEC Operations Manager, LMITCo
B. Kruse, Welding Specialist, Duke Engineering & Services
K. Kynaston, INTEC Operations Foreman, LMITCo
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PARTIAL LIST OF PERSONS CONTACTED (Cont.)

G. Law, Advisory Engineer, LMITCo
S. LeRoy, Deputy Test Area North Area Director, Duke Engineering & Services
N. MacKay, QA Specialist, LMITCo
T. Mathews, Test Area North Area Director, Duke Engineering & Services
V. McCormic, Nuclear Operations Consultant, Duke Engineering & Services
J. McDaniel, Project manager, LMITCo
S. McGee, Supervisor of Document Control & Technical Writing at INTEC, LMITCo
B. McNaught, Licensing Manager, LMITCo
T. Middleton, Security Supervisor, LMITCo
J. Moncur, Receipt Inspection Technical Lead, LMITCo
T. Morgan, Regulatory Compliance Analyst, LMITCo
C. Nate, Procurement Quality Engineer, LMITCo
B. Norris, Facility Engineer, LMITCo
D. Petersen, Hazardous Materials Packaging Engineer, LMITCO
R. Peterson, Test Area North QA Specialist, LMITCo
P. Roberts, Inspector-Test Reactor Area, LMITCo
S. Schum, Emergency Coordinator, LlMTCo
N. Seagle, Engineering & Operations Consultant, Duke Engineering & Services
P. Smith, Quality Engineer-Test Area North, LMITCo
J. Spells, TANO Shift Supervisor, LMITCo
J. Stone, NDE Level Ill Inspector, LIMTCO-WCB
K. Streeper, Test Area North Operations Supervisor, Duke Engineering & Services
H. Thompson, Project Manager for TMI-2 ISFSI Construction, Newport News Shipbuilding
C. Urbanski, Welding Project Engineer, LMITCo
A. Watkins, Staff Engineer, LIMTCO
M. Watts, Procurement Quality Supervisor, LMITCo
J. Willis, QA Manager, Duke Engineering & Services
R. Vaden, Shift Supervisor, INTEC, LMITCo
L. Zirker, Welding Engineer, LIMTCO

State of Idaho

R. Guenzler, Nuclear Engineer, Division of Environmental Quality
K. Trever, Coordinator-Manager, INEEL Oversight Program Office
D. Walker, Sr. Health Physicist, INEEL Oversight Program Office

INSPECTION PROCEDURES USED

60851 Design Control
60854 Pre-operational Testing of an ISFSI
60855 Operations of an ISFSI
81001 ISFSI Security
82301 Evaluation of Exercises
82701 Occupational Status of Emergency Preparedness
83750 Occupational Radiation Exposure
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ITEMS OPENED, CLOSED, AND DISCUSSED

Opened

72-20/9901-01
72-20/9901-02
72-20/9901-03
72-20/9901-04

72-20/9901-05
72-20/9901-06
72-20/9901-07
72-20/9901-08
72-20/9901-09

72-20/9901 -10
72-20/9901-11
72-20/9901-12

IFI Interface Between LMITCo and DOE for Employee Concerns
IFI Implementation of the Records Management Process
IFI Role of Licensee in the NCR/PDR Process
IFI Procedures for Documenting Minor Receipt Inspection

Discrepancies
IFI Quality Assurance Oversight of Contractors
URI Applicability of 1OCFR72.48 to Activities Outside the ISFSI
IFI Comparison of RADCON Manual against 10 CFR Part 20
IFI Adequacy of Airflow into DSC During HEPA Replacement
VIO Failure to Include 10 CFR Part 21 Requirements in Procurement

Documents
VIO Failure to Verify Implementation of Supplier's QA program
IFI Additional Procurement Personnel Training
IFI Adequacy of Training for 10 CFR 19.12

Closed

none

Discussed

none

ASME
CFR
DOE
DOE-ID
DSC
EOC
GMAW
HEPA
INEEL
INTEC
ISFSI
LCO
LMITCo
LMP
MCP

LIST OF ACRONYMS

American Society of Mechanical Engineers
Code of Federal Regulations
Department of Energy
Department of Energy-Idaho Operations Office
dry shielded canister
Emergency Operation Center
gas-metal-arc welding
high efficiency particulate filter
Idaho National Engineering and Environmental Laboratory
Idaho Nuclear Technology and Engineering Center
Independent Spent Fuel Storage Installation
limiting condition of operation
Lockheed Martin Idaho Technologies Company
Licensing Management Procedures
Management Control Procedures
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LIST OF ACRONYMS (Cont.)

NCR non-compliance report
NDE non-destructive examination
NQA nuclear quality assurance
NRC Nuclear Regulatory Commission
NSNF National Spent Nuclear Fuel
PDR process deficiency report
PMP Program Management Procedures
QA Quality Assurance
QARD quality assurance requirements and description
SAR safety analysis report
SNM Special Nuclear Material
TLD thermoluminescent dosimeters
TMI-2 Three Mile Island Nuclear Power Plant Unit 2
TPR technical procedure requirement
VSC ventilated storage cask

PARTIAL LIST OF PROCEDURES REVIEWED

GDE-6 Engineering Design Process Guide, Rev. 1, dated 10/30/98
HKP-1 -99, Review and Analysis of OS-1 97 Cask Neutron Shield for Benefit to Reduce Dose

Rate, dated 1/14/99
HKP-2-99 Review and Analysis of OS-1 97 Basket Shield Plug and Lid Dose Rates, dated

1/22/99.
LMP-203 10CFR72.48 Process for Change Control, Rev. 1, dated 2/23/99
LMP 205 10 CFR Part 21 Reporting, Rev. 2, dated 3/26/99
MCP-108 Reviewing, Validating and Approving a DMCS-Controlled Document Change,

Rev. 5, dated 7/1/98
MCP-123 Unreviewed Safety Questions, Rev. 1, dated 5/22/98
MCP-1 35 Initiating or Changing a DMCS0-Controlled Document, Rev. 3, dated 7/1/98
MCP-1 95, NDE Equipment and Procedure Qualifications, Rev. 2
MCP-535 Inspection and NDE Personnel Certification
MCP 536 Graded Approach, Rev. 1, dated 2/01/96
MCP 538 Control of Nonconforming Items, Rev. 5, dated 8/15/97
MCP 540 Graded Approach & Quality Level Assignment, Rev. 8, dated 1/29/99
MCP-557 Managing Records, Rev. 2, dated 6/1/98
MCP-563 Reporting and Resolving Ethic/Employee Concerns, Rev. 1
MCP 590 Standard Procurement Requirements Flow-Down, Rev. 8, dated 3/15/99
MCP 591 Supplier Evaluation and Qualification, Rev. 5, dated 1/15/99
MCP-592 Acquisition of Goods and Services, Rev. 10, dated 1/15/99
MCP 598 Process Deficiency Resolution, Rev. 8, dated 4/01/99
MCP-1 90 Event Investigation & Occurrence Reporting, Rev. 6, dated 1/29/99
MCP-2377 Preparing, Reviewing and Approving Drawings, Rev. 2, dated 11/3/97
MCP-2723 Reporting and Resolving Employee Safety Concerns, Rev. 2, dated 8/24/98
MCP-2924 NRC Licensee Event & Condition Reporting, Rev. 3, dated 3/23/99
MCP-2925 ISFSI Changes, Tests, and Experiments, Rev. 5, dated 3/15/99
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-PARTIAL LIST OF PROCEDURES REVIEWED (Cont.)

MCP 2928 10 CFR Part 21 Reports, Draft
MCP 2928 10 CFR Part 21 Reports, (Ft. St. Vrain), Rev. 1, dated 6/30/97
MCP 2928 10 CFR Part 21 Reports, (INTEC), Rev. 3, dated 3/23/99
MCP-3043 INEEL Fuel Preparation, Transfer and Storage Training Program Plan, Rev. 1
MCP-3045 TMI-2 ISFSI Records Management, Rev. 0, dated 3/4/99
MCP 3491 Acceptance of Procured Items and Services, Rev. 0, dated 1/15/99
MCP 3512 Procurement Planning, Rev. 0, dated 2/19/99
MCP 3513 Procurement Document Preparation, Rev. 0, dated 2/19/99
MCP 3514 Bid/Proposal Evaluation, Rev. 0, dated 2/19/99
MCP 3515 Control of Subcontract Changes, Rev. 0, dated 2/19/99
MCP 3516 Control of Supplier Generated Documents, Rev. 0, dated 2/19/99
MCP.-3517 Supplier Performance Evaluation, Rev. 0
NUH-07-120 NUHOMS Transfer Trailer and Skid Positioning System Operating Instructions

and Maintenance Manual, Rev. 2
PLN-114-10 Addendum 10, INEL TMI-2 ISFSI Appendix E, Cross References, Rev. 0
PLN-453 Plan to Transport the NUHOMS Transfer System without Fuel between INTEC

and Test Area North, Rev. 2, dated 02/1199
PLN-456 Transport Plan for The Shipment of TMI-2 Damaged Core Debris from Test Area

North to INTEC, Rev. 0, dated 02/11/99
PMP 2.02 National Spent Nuclear Fuel Program Action Tracking System, dated 12/98
PMP 2.04 Personnel Indoctrination, Training and Qualification, Rev. 2, dated 6/19/98
PMP-1 6.02 Corrective Action and Stop Work, Rev. 3, dated 6/19/98
PMP-1 8.01 Planning and Scheduling Assessments, Rev. 2, dated 4/6/98
PMP-18.02 Administration and Conduct of Audits, Rev. 3, dated 5/29/98
PMP-18.03 Administrative and Conduct of Surveillance, Rev. 3, dated 6/19/98
PRD-1 13 Unreviewed Safety Questions, Rev. 1, dated 5/22/98
STD-8 Management Control Procedure Writing, Rev. 0
TPR-P3.6-G1 Unload TMI-2 Fuel at ISFSI, Rev. 1, dated 3/01/99
TPR-P3.6-G2 Retrieve a DSC from an HSM at the ISFSI, Rev. 4, dated 3/22/99
TPR-P3.6-G3 Periodic Horizontal Storage Module Monitoring and DSC Sampling, Rev. 0
TPR-1190 TMI-2 Canister Drying, Rev. 4
TPR-1208 TMI-2 Drying System Air Activity Survey, Rev. 2
TPR-1 213 Receipt of TMI Transportation Cask into TAN Hot Shop, Rev. 1, dated 2/24/99
TPR-1214 DSC Placement into the TC, Rev. 1, dated 2/24/99
TPR-1215 DSC Loading with TMI-2 Fuel Canisters, Rev. 0, dated 2/23/99
TPR-1216 DSC Seal Welding, Rev. 2, dated 3/25/99
TPR-1217 DSC Filter Housing Installation & Leak Testing, Rev. 0 and Rev.1, dated 3/17/99
TPR-1218 Movement of Loaded TMI TC from the TAN Hot Shop, Rev. 0, dated 2/24/99
TPR-1220 Preparation and Staging of DSC into TAN Hot Shop, dated 3/17/99
TPR-1221 Plasma Cutting to Remove the TMI-2 DSC Top Cover & Shield Plug, Rev. 0,

dated 2/25/99
TPR-1227 TMI-2 Gas Sampling and Monitoring Activity Survey, Rev. 0
TPR-4960 Receiving Inspection, Rev. 2, dated 5/18/98
TPR-4977 Magnetic Particle Examination
TPR-4981 Visual Examination
TPR-6283 OS197 Transfer Cask Fuel Bearing Transport from TAN to INTEC, Rev. 1
WO-99E21 DSC Loading/Shipping Dry Run, dated 2/24/99



f P

-6-

PARTIAL LIST OF DOCUMENTS REVIEWED

NNS 219-02-118, Installation of INEEL NUHOMS Precask HSM, dated 10/30/98
NNS 1000-Q-021, 1SS Facility Pedigree Inspections & Records, dated 3/25/99
LMITCo Guide: (GDE) 6, Engineering Design Process Guides, Rev. 1, dated 10/30/98
LMITCo Technical Procedure (TP)-4960 Receiving Inspection, Rev. 2, dated 5/18/98
WP-TANO-99-09, TMI OS-197 and DSC Procedure for Loading DSC #1, dated 3/22/99
RWP 99000458, -DSC Loading and Sealing Demo, dated 2/24/99
Rad Survey Report, Hot Shop, dated 2/22/99
Welding Procedure WPS C6.8, Manual GMAW
Welder Qualification records for G. Hansen and L. Powell
Certificate of Analysis for filler metal (Hobart ER70S-6)
Mill test certificate for plate material (SA-516, gr. 70)
UT examination report for laminations (plate material)
NDE Technician Qualifications for J. Dowalo, L. Gilson, P. Roberts, J. Stone
Rad Survey Report, Loaded OS-1 97 and Trailer, dated 3/29/99
Rad Survey Report, Re-entry Survey after TMI Furnace Shutdown, dated 3/22/99
Engineering Design File EP-TMI2-0088, TAN Operations TMI-2 Fuel Debris Dry Storage
RWP 99000023-02, Transfer TMI-2 Fuel From OS-197 Cask to HSM, dated 2/24/99
ALARA Review, Title: Unload TMI-2 Fuel at Spent Fuel Storage Installation
ALARA Evaluation of the TAN Operations TMI-2 Relocation Project, dated March 1, 1999
Canister/OS-197 Cask Transportation and Unloading Hazard Assessment, dated 11/10/98
Quality Management Plan for National Spent Fuel Program, DOE/SNF/QMP-001 dated 12/98

~. Management Control Plan for TMI-2 ISFSI, dated 12/18/98
CAR No. RDD-TMI-9901, dated 3/9/99
Scientech Inspection Report SCI-001 dated 3/8/99
Manufacturing Work Package NNS-INEEL-TMI2-002 for HSM-16, dated 3/25/99
C-NUC Manufacturing Work Package NNS-INEEL-TMI2-003 for HSM-16&18, dated 3/17/99
P&T-EDF-046, Recovery Plan for the NUHOMS OS197 Transfer System
Letter No. 219-02-99-809 from Mr. Shakir, TN West, to Mr HughThompson, NNS, Subject:

INEEL TMI-2 Fuel Storage Project HSM Installation Recommended Disposition of NNS.
Report SCI-001, dated 3/15/99

National Spent Nuclear Fuel Program DOE-ID Fort St. Vrain/TMI-2 Quality Assurance Program
matrix, DOE/SNF/MTX-002 Rev. 2 dated 2/23/99

INTEC-MCP-PO.16-A.1, Reviewing, Validating and Approving a DMCS-Controlled Document
Change, Rev. 5, dated 7/1/98


