September 20. 2001 SECY-01-0175

FOR: The Commissioners

FROM: William D. Travers
Executive Director for Operations

SUBJECT.  SPENT FUEL MISSING FROM MILLSTONE UNIT 1

PURPOSE:

To inform the Commission of licensee activities to date and NRC staff plans associated with the
two fuel rods apparently missing from the spent fuel pool at Millstone Unit 1.

BACKGROUND:

In November 2000. the licensee for Millstone Unit 1 informed the NRC that the location of two
spent fuel rods could not be determined.

In 1972 a once-burned spent fuel assembly with damaged fuel rods was disassembled to allow
testing. During the disassembly. one of the fuel rods was bent and could not be reinserted into
the assembly. Another fuel rod was displaced by the installation of a new tie rod in the fuel
assembly. These two fuel rods were put into a fuel rod canister used to store individual fuel
rods. Records dated 1979 and 1980 show the fuel rods stored in the canister in the northwest
corner of the spent fuel pool. Records after 1980 do not identify the location of the spent fuel
rods or canister in the fuel pool. Significant work, including two reracks and shipments of
miscellaneous irradiated components from the spent fuel pool. took piace from 1980 to 1890. In
November 2000. a records reconciliation and verification effort. undertaken by the licensee
(Northeast Utilities) to support the sale of the Millstone site to Dominion Resources. determined
that the location of two full-length irradiated fuel rods was not properly reflected in special
nuclear material records.

The licensee has formed a Fuel Rod Accountability Project with a dedicated investigative team.
Additionally an independent oversight team is reviewing the overall investigative effort. Although
the current licensee for Millstone Unit 1 is Dominion Nuclear Connecticut, the Fuel Rod
Accountability Project is directed. staffed, and funded by Northeast Utilities. the former
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licensee for the Milistone units. The continued involvement of Northeast Utilities was a condition
of the purchase of the Milistone units by Dominion. Licensee actions taken to locate the fuel
rods and determine how they were misplaced include the following:

® physical inspections

e development of plausible scenarios to be investigated
e document reviews

® personne! interviews

® root cause analyses

The scenario investigation by the Fuel Rod Accountability Project has included review of
documentation of the shipments from the site that could have contained the fuel rods. Due to
the high contact radiation levels of the rods, only removal from the spent fuel pool in a shielded
cask has been considered plausible. The project staff has looked primarily at the recorded dose
rates from the packages but has also considered the dates of shipments and the sizes of
packages. Although the package size has been an evaluation factor, a wide range of sizes is
considered plausible. This is because some radioactive components in the pool, including local
power range monitors, are routinely cut into smaller lengths before packaging, and the fuel rods,
if mistaken for such components, could also have been cut into smaller lengths.

The NRC staff anticipates that the Fue!l Rod Accountability Project will complete its investigation
in September 2001. It appears increasingly likely that the fuel rods will not be found on site at
Milistone, which leads to the possibility that the fuel rods may have been disposed of in the low-

level waste disposal facilities at either Barnwell. South Carolina, or at Richland, Washington. or.
shipped to the GE-Vallecitos facility.

DISCUSSION:
STATUS

Health and Safety Issues

The current risk to human health from the missing fuel rods, based on the staff's knowledge to
date, appears to be low. If the rods were in and are still in the spent fuel pool in an
undetermined locaticn “which appears highly unlikely based on the Fuel Rod Accountability
Project's investigations to date*. they wouid mave been and are subject to ali of the contrais for
protecting workers and the public that are in place for handling spent fuel in that area. if the
rods were mistaken for some other non-fuel component, such as a local power range monitor
and were inadvertently shipped offsite, they would have been packaged in shielded shipping
containers due to their high radiation levels, and would therefore have met the requirements for
external exposure limits. This is because the licensee's radiation monitoring program would
have detected the high radiation levels from the rods, an easily identifiable characteristic of the
hazard if they were unshielded. Furthermore, the radiation detection instruments at the potential
offsite locations would also have detected unshielded spent fuel. If the rods were shipped
offsite, there are only three plausible locations — transferred to the GE-Vallecitos facility, where
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they would be safely stored in a manner similar to the spent fuel rods at the Millstone site, or a
low-level waste (LLW) disposal site, either the Barnwell, South Carolina facility, or the Richland.
Washington facility.

At an LLW disposal site, there are two potential risks to members of the public associated with
unintended disposal of spent fuel rods. The first is a possible exposure to an inadvertent
intruder into a disposatl cell. The Commission’s regulations in 10 CFR Part 61 (and the
compatible reguiations of the States of Washington and South Carolina) rely on a combination of
100 years of active institutional controls (to control the use of the disposal facility land),
government ownership of the land, siting, waste form, and engineered barriers or depth of burial
to protect against inadvertent intrusion. Thus, there is no present hazard from the possible
disposal of the fuel rods at an LLW site because inadvertent intrusion is not possible until after
the sites are closed. After closure, there is some residual risk from the disposal of LLW (which
also has long-lived radionuclides in activated metals), and the staff intends to work with the
States of Washington or South Carolina to review and evaluate the incremental risk if the rods
are determined to be disposed of at an LLW site.

Another potential hazard at an LLW site is the long term release of radionuclides from the fuel
rods. Northeast Utilities estimates the amount of radioactivity in the fuel rods to be
approximately 300 curies. (Aithough the staff has not independently verified that estimate, it
appears to be reasonable.) This amount of radioactivity is a small part of the total inventory of
several million curies at either disposal site that must already be isolated to protect public heaith
and safety. The specific hazard would depend on such factors as the amounts of specific
radionuclides in the spent fuel rods, and site characteristics, such as the rate of potential
groundwater transport of radionuclides to offsite locations. The staff also plans to review and
evaluate in more detail the risk from offsite releases. Results from the ongoing environmental
monitoring and radiation protection programs at the sites have demonstrated that there is no
significant risk to the public or workers at this time from operations at each site.

A final consideration in the risk evaluation is the potential dose to workers from finding and
exhuming the rods. if they are determined to be buried at a disposal site and if recovery of the
rods is deemed necessary. The staff will also review and evaluate the potential doses from
these efforts as well as whatever longer term risks might result from leaving the rods in place.

Nuclear Proliferation {ssues

The very high radiation level of the material (contact radiation level of approximatety 1600 R/hr
in 1980) makes theft difficult. dangerous, and very unlikely. The radiation levels also make the
material of limited or no economic value. Moreover, the amount and chemical form of the fissile
material contained in the two spent fuel rods make it unlikely that the rods could be used to
manufacture a weapon. The uranium in the fuel rods is low-enriched uranium (2.44 percent
U-235, 97.56 percent U-238). The amount of U-235 in each rod is about 50 grams. The
plutonium created in each rod during its time in the reactor core is estimated to be approximately
20 grams. The 40 grams of plutonium and 100 grams of U-235 contained in the rods would
result in the missing material being considered special nuclear material (SNM) of low strategic
significance (10 CFR 73.2, "Special nuclear material of low strategic significance").
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Staff Monitoring and Inspection of Licensee's Investigation

Routine inspections have been conducted by Region | inspectors and by the Unit 2 resident
inspector, who was formerly the resident inspector at Unit 1. Regional inspectors were on site
during January. February, May, June, and August for routine inspections. including oversight of
the Fuel Rod Accountabiiity Project’s spent fuel investigation. On December 19, 2000, Region |
management, in a8 conference call with the licensee, discussed the investigation status and
requested a written update, which the licensee provided to NRC and, during the conference call.
NRC offered to conduct weekly conference calls. The calls began on January 2, 2001, and are
expected to continue through the end of the Fuel Rod Accountability Project’s investigation. The
Office of Nuclear Reactor Regulation (NRR), the Office of Nuclear Material Safety and
Safeguards (NMSS), and Region | staff have regularly participated in these teleconferences.
Dominion Nuclear Connecticut, Inc. (DNC) visited Region | on April 23, 2001, to present a status
report.

State Interactions

NRC staff has closely coordinated with the States of Connecticut, Washington, and South
Carolina on this matter. Connecticut, Washington, and South Carolina staff participate in the
weekly status calls with Northeast Utilities, during which they have an opportunity not only to
understand the status of the Fuel Rod Accountability Project’s activities but also to ask questions
and request assistance. Washington, for example, has requested assistance from Northeast
Utilities in a number of areas such as identifying possible shipments to Hanford and the type of
disposal container that could have been used. Washington and South Carolina staff have also
closely coordinated with NRC staff on their preparatory activities and have informed their
respective Governor's Offices of the possibility that the fuel rods may have been shipped to the
Hanford or Barnwell sites for disposal. Connecticut staff has continued to closely monitor the
Fuel Rod Accountability Project's investigation and is preparing to brief the Governor's office.
The Washington Governor’'s Office asked the State Department of Health staff to take the lead in
the State and to complete a number of preparatory activities. The preparatory activities have
included briefing key State management, developing background materials. including a set of
questions and answers, reviewing disposal facility records and coordinating with U.S. Ecology.
the operator of the Hanford LLW site. The Washington State Department of Heaith staff has
requested assistance from NRC staff in several areas, particularly in the development of
responses to guestions in its set of questions and answers.

NRC staff has also initiated periodic (approximately monthly) conference calls between South
Carolina and Washington staff and key NRC staff to discuss the status of the investigation and
to coordinate and share information on actions being considered or planned. During a recent
call, Department of Energy (DOE) Hanford staff also participated. DOE will help Washington
determine whether it is possible to "verify” the placement of the fuel rods at Hanford if shipment
to Hanford as LLW is finally identified as a credible scenario by Northeast Utilities. DOE staff
will also assist in answering a question from Washington on whether the placement of the fuel
rods at Hanford would affect DOE's ability to assume title for the land in 2063, when State of
Washington lease of the U.S. Ecology LLW disposal facility from DOE ends.
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Northeast Utilities has met with key State staff. including the Governor's Office staff, to discuss
the investigation at Millstone.

The staff has not actively engaged in discussions with the State of California regarding this issue
since the Fuel Rod Accountability Project’s only plausible scenario inveolving California proposes
that the fuel rods were shipped to the General Electric fuel examination facility at Vallecitos.
Since the General Electric facilify at Vallecitos is licensed by NRC to receive and store spent
nuclear fuel, among other activities, this scenario would not involve any State licensing issues.

In addition, radiation protection and safeguards programs at Vallecitos would be sufficient to
ensure adequate protection of the public if the fuel had been inadvertently transferred there.

Press and Local Interest in Event

The local newspaper for the Millstone area (The Day) has reported on the missing spent fuel
rods since 3 weeks after the licensee identified the issue. Copies of several recent articles are
attached. (Attachment 1).

On February 1, 2001, NRC staff from Region | and from NRR made presentations on the status
of NRC activities related to the missing spent fuel to the Millstone 1 Decommissioning Advisory
Committee (M1DAC). a subcommittee of the Connecticut State Nuclear Energy Advisory
Committee (NEAC). Region | presented an update to the M1DAC on May 3. 2001, and met with
the NEAC on May 17, 2001

Congressional Interest

Congressional interest expressed to NRC involved a request from Congressman Markey dated
December 20. 2000. for answers to multiple questions on the situation. Chairman Meserve
responded to Congressman Markey on February 1. 2001. Copies of both letters are attached
(Attachments 2 and 3).

Material Control and Accounting (MC&A) Inspections

The inspection of MC&A at power reactors was a regional responsibility until 1988, when
resources for MC&A inspections were deleted from the regions’ budgets. After 1988 the regions
performed MC&A inspections at reactors only in response to events. NRR has oversight
responsibility for the regions’ safeguards programs at reactors.

The Inspection Procedure (1P 85102, "Material Control and Accounting - Reactors”) that the
regions followed has objectives to (1) determine whether the licensee has limited its possession
and use of SNM to the locations and purposes authorized under license, and (2) determine
whether the licensee has implemented an adequate and effective program to account for and
control the SNM in its possession. The procedure’s inspection requirements include the
following: “Conduct a random spot-check of new fuel, irradiated fuel in spent fuel pool, sources,
test specimens, etc., by comparing actual location with that indicated on loading diagrams,
transfer forms, or other accounting records, as applicable. Check ten assemblies or bundles of
new and irradiated fuel, and one source, test specimen....” The inspection procedure does not
specifically address individual fuel rods.
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Discussions with some NRC staff who had experience conducting MC&A inspections at reactors
10 years ago indicated that the inspectors would have taken random samples from each of the
distinct populations, such as fuel elements, fuel assemblies, and sources. Therefore, unless the
inspectors were made aware that fuel elements were stored separately from the assemblies. a
sample for inspection would be drawn from the total spent fuel pool's population of fuel elements
whether in assemblies or separated from assemblies, rather than a portion from the population
in assemblies and a portion from the population separated from assemblies. It is not likely that
an inspector following IP 85102 would have discovered the discrepancy in the records. The
version of IP 85102 discussed here was issued on March 29, 1985. NRC staff was unable to
locate records of the MC&A inspections conducted at Millstone Unit 1.

An ANSI standard (ANSI N15.8-1974 |, "Nuclear Material Control Systems for Nuclear Power
Plants." endorsed by Regulatory Guide 5.29) that was in effect in 1879-1980 reads:

"The basic unit of control for nuclear material shall be the nuclear fuel assembly.
Each nuclear fuel assembly shall be identified in the material control records by

its serial numbers and location. Nuclear material contained in fuel elements, not
part of an assembly, shall be separately identified in all material control records.”

Under 10 CFR 70.51 and 70.58, a reactor licensee is required to keep records showing the
receipt, inventory (including location), disposal, acquisition, and transfer of all SNM. Each
record of receipt, acquisition, or physical inventory of SNM must be retained as long as the
licensee retains possession of the material and for three years following transfer of such
material. Physical inventories of SNM must be performed annually.

Nuclear power reactors are required to report to the NRC:

1. Semiannual material balance reports concerning SNM received. produced, possessed.
transferred. consumed. disposed of. or lost.

2. Semiannual statements of the composition of the ending inventory .

3 A Nuclear Material Transaction Report whenever the licensee transfers or receives

SNM. or when it makes corrections to its material balance.
Reports submitted to the NRC under these provisions did not indicate that the two fuel rods were
no longer in the licensee’s inventory, because the licensee did not apparently recognize at the

time that it may have transferred the rods to arzther licensee.

Discrepancy in NUREG-0725

A representative from Millstone called the Spent Fuel Project Office staff in mid-May 2001 to ask
why the NRC revised the spent fuel shipment data for shipments of spent fuel from Milistone to
the GE-Vallecitos facility in the 1991 issuance of “Public Information Circular for Shipments of
Irradiated Reactor Fuel.” NUREG-0725, Revision 7. The earlier issuances of NUREG-0725
beginning with the first issuance in 1980 (Revision 0) through the 1989 issuance (Revision 6)
reported the total spent fuel shipped in three shipments from 1980 - 1983 to be 36 kgs of
combined element net weight of uranium and piutonium. The 1991 Revision 7 of NUREG-0725
changed that total to 43 kgs.
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Based on the staff's review of the files, the staff concluded that the 1991 revision to the NUREG-
0725 report changing the total shipped from 36 kgs to 43 kgs was an error by the staff. The
correct total for the 1980 - 1983 shipments should be 36 kgs.

Agency Obligations/Requlatory Authority

NRC and Washington State or South Carolina share regulatory authority if the missing fuel rods
are determined to be located in the LLW sites in Washington State or South Carolina (storage at
GE-Vallecitos would be authorized under existing NRC license).

As a general rule, NRC retains regulatory authority over spent nuclear fuel and greater-than-
Class C material associated with reactor operations. As provided in Section 111(b)(2) of the
Nuclear Waste Policy Act of 1982 (NWPA), the disposal of spent fuel is a Federal responsibility.
The NRC has not relinquished. in any agreement with an Agreement State, regulatory authority
for spent fuel stored at a reactor site. In this case, if it is determined that the NRC licensee
transferred spent fuel to an LLW site, it was an unauthorized transfer, since it was not
authorized by the Commission’s regulations or Millstone’s license. In addition, NRC could
determine that the recipient is in unauthorized possession of the material. Thus, if the spent fuel
is determined to be at the LLW site in Washington State or South Carolina, NRC has the
regulatory authority to require appropriate remedial action to be taken by its licensee and. if
warranted. to require the spent fuel to be returned to an entity authorized to possess it. The
exercise of that authority would depend on the circumstances, with the health and safety
impacts of recovering the fuel and returning it to an entity authorized to possess it balanced
against the impacts of leaving it at the burial site.

Washington and South Carolina. as Agreement States. regulate disposal of LLW at the Hanford
and Barnwell sites respectively. The States’ license includes authorization to dispose of limited
quantities of SNM in accordance with Section 274 of the Atomic Energy Act of 1954 as
amended. |f the spent fuel is determined to be at the LLW site in Washington State or South
Carolina. even though the fuel may be within the SNM limits in the license. Washington or South
Carolina will likely determine that it was not an authorized disposal. since the State’s license did
not authorize its licensee to dispose of spent fuel. Spent fuel is explicitly excluded from the
definition of low-level waste in 10 CFR 61.2 and compatible State regulations. Thus. if the spent
fuel is found at the LLW site in Washington State or South Carolina. the States have the
complementary regulatory authcrtv to require remedial action to be taken and. if warranted. to
require the spent fuel 1o pe returnea tc an entty authorized (o possess it

PLANNED STAFF ACTIONS

Communication Plan

A communication plan has been developed to ensure that the appropriate staff personnel and
stakeholders are informed of new developments in the Fuel Rod Accountability Project's
investigation and NRC's follow up. A copy of the plan is attached. (Attachment 4).
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Notifications

Once the licensee determines the spent fuel rods are lost, it will have to make a notification to
the Operations Center within one hour under the provisions of 10 CFR 70.52. When this
notification is received. the staff will inform other Federal agencies that could receive press
inquiries such as the Department of Energy the Federal Emergency Management Agency. and
the Environmental Protection Agency and the State agencies. The purpose of this notification
will be to ensure that the other agencies have a clear and common understanding of the
situation and that there is no present hazard based on NRC's present understanding of the
situation.

Follow-up Inspection

As discussed above, routine inspections have been conducted by Region | inspectors and by
the Unit 2 resident inspector, who was formerly the resident inspector at Unit 1. Following up on
these routine inspections performed at Millstone 1, the NRC staff is planning a special inspection
to be conducted after the Fuel Rod Accountability Project’s final investigative report is submitted.
This inspection, to be led by Region | with assistance from NRR, NMSS, and OSTP, will enable
the staff to independently assess actions taken by the licensee and Northeast Utilities.

The general objectives of this inspection are to:

1. Conduct a thorough and systematic review of the Fuel Rod Accountability Project’s
investigation into the circumstances of spent nuclear fuel missing from the Milistone 1
spent fuel pool. Determine the adequacy of the Fuel Rod Accountability Project’s
investigation. based upon its completeness and the thoroughness of records reviews
and interviews.

2. Assess the Fuel Rod Accountability Project’s determination of root cause. Identify
alternative causes if appropriate. Develop independent conclusions regarding what
caused the loss of the spent fuel rods. if it 1s determined that the rods are. in fact. lost

3 Independently verify selected Fuel Rod Accountability Project records and interviews.

Potential Enforcement

If the NRC staff determines that regulatory requirements concerning accountability, possession.
packagirg. and transportation have been violated. the staff wi consider whether enforcement
action should be taken.

Options for Addressing Potential Disposal of Fuel Rods at an LLW Disposal Site

Although the location of the fuel rods, or portions of the fuel rods, is still unknown at this time,
Northeast Utilities is nearing the completion of its inspection of the spent fuel pool, and may
soon conclude that the rods are not on site. The focus of the investigation will then turn to their
possible disposal at an LLW site, either the U.S. Ecology facility in Richland, Washington, or the
Duratek facility in Barnwell, South Carolina. As noted in an earlier section of this paper, the
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NRC staff has been coordinating with these States on the possibility of such disposal of the fuel
rods, and the NRC staff has thus far generally addressed safety and jurisdictional issues. With
a conclusion that the rods are not on site, however, specific actions will need to be taken to
address disposal at an LLW site.

The fundamental issues associated with disposal are whether the rods, or portions of rods, can
be located in a disposal trench and whether they should be exhumed. The NRC staff is taking a
number of steps to obtain the information needed to address these issues. First, the NRC staff
plans to perform its own scoping analysis of the potential safety impacts from the possible
disposal of the fuel rods in either LLW site. The NRC staff will examine the potential impact on
an inadvertent intruder, using assumptions similar to those used in the development of 10 CFR
Part 61 and in Washington State’s approval of the disposal of the Trojan reactor vessel at the
U.S. Ecology LLW facility in Richland, Washington. The NRC staff will also evaluate the
potential long-term dose impacts to an offsite individual from potential leaching of the
radionuclides in the fuel rods into groundwater. Although the inventory of radioactivity is low
(300 curies) compared to the total inventory at the sites (millions of curies), some longer lived
radionuclides in spent fuel need to be considered.

The NRC staff is evaluating with the States of Washington and South Carolina plans to obtain
more in-depth evaluations of the impact of the potential disposals of the fuel rods. Any
organization that conducts such studies would need to have the special expertise required for
this work, have access to the extensive site and waste characterization data and assumptions
used in computer modeling of radiation exposures to members of the public, and be acceptable
to all of the principal stakeholders. In addition, arrangements for funding of such a study by the
utility would need to be worked out. To determine potential safety impacts, the NRC staff, in
coordination with the States. has begun initial planning for determining if the rods can be located
and exhumed. The NRC staff will evaluate the feasibility of such investigations, if exhumation is
necessary. and will use this information for generally defining the work that may be required.
Some of the issues being examined are whether radiation detection equipment is capable of
locating fuel rods in the trenches. whether boreholes or larger scale removal of trench covers
might be needed for detection. and what the potential dose impacts would be to workers
involved in these efforts. An important consideration will be the risks associated with leaving the
material in place over the long term as compared with the risks (i.e., dose to workers)
associated with removing it. The principal objectives at this time are to investigate feasibility.
obtatn consensus with State officials on approaches. and devel2p information for defining what
work may have to be performed by the utiiity or its coniractor in locating the rods on site.

Long-Term Actions

The staff is considering the following long-term actions:
1. Issue generic correspondence as appropriate for root cause determination.

2. Determine if the current NRC requirements for tracking and reporting SNM transactions
provide information adequate for complete accounting of spent nuclear fuel.
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3. Identify and recommend changes to NRC regulations and NRC oversight concerning
special nuclear material control and accounting at power reactors that may be necessary
to prevent similar incidents from occurring. Ensure affected states, other NRC and state
licensees, and other stakeholders are kept informed of the NRC activities.

4, The Commission wiii be informed of significant developments pertaining to this issue.

Unless otherwise directed by the Commission, this paper will be made public 5 days after
issuance.

\\/M\XM
William D. Travers

Executive Director
for Operations

Attachments: 1. Selected Newspaper Articles
. Letter from Congressman Markey dated December 20, 2000

2
3. Reply to Congressman Markey dated February 1, 2001
4. Communication Plan
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Mid-Columbia Herald staff writer

graduations Search
FREE: Two lost Connecticut nuclear fuel rods could be

Computer buried at US Ecology’s low-level radioactive waste s
training for site at Hanford. Moore Mansion
coverage. photos.

one year.
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South Carolina.
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last confirmed seen about 21 years ago. Kennewrck Travel
Right now. no one knows. Free Comguter

training for one year

They're just as likely not to be here. as they could .Qw
Pre-apsroved be herz  said Jeffrey Mernfield. a commissioner
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alloy cylinders 13 feet long. a12-inch thick and Home delivery

filled with depleted uranium peliets -- are the only
fuel rods that have been totally lost in American

nuctear history, according to the Hartford Courant
newspaper in Connecticut. The only other Kennewick Man

American case of lost nuclear fuel involved a S
piece smaller than a rod. Hanford News
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to pecple 1s aimost nonexistant, NRC officiais Wine Press

sald. "As an immediate health and safety concern. Northwest

that is not the issue.” Merrifield said. '
Snake Dams

The rods hold about 300 curies of radiation. which  Hanford Reach

are masked among the at least 3 million curies
radiating from material already buried at US
Ecology's site. he said. However, the highly
radioactive fuel takes much longer to decay than
low-level radioactive wastes.

It Is premature to speculate on any potential
health or environmental risks until it is confirmed
the rods are buried at Hanford and their conditions
are known. said John Erickson, director of the
radiation protection division for Washington's
Department of Health.. The state health
department is briefed weekly on the search for the
rods.

"The utility (that lost the fuel) stili believes the rods
are in the spent fuel pool." Erickson said.

US Ecology officials could not be reached for
comment Tuesday evening. US Ecology is a
private company that leases some central Hanford
land for a commercial low-level waste site.

According to NRC officials and the Hartford
Courart. this 1s what happened:

The two rods come from Unit No. 1 at the
three-reactor Mifistone complex in Connecticut
that Northeast Nuclear Energy Co. owned untii
four months ago. In 1372, operators bent the two
rods during some repair work, making them
useiess In the reactor's core. where the fuel has
tight tolerances tc ‘unction oroperly.

So the rods were put in a long container. which
was stored in the 45-foot-deep. water-filled spent
fuel basin next to the reactor.

Then last December, Northeast Nuclear workers
inventoried the fuel in the basin to prepare for
selling the Millstone complex to Dominion Nuclear
Connecticut for $1.3 billion the following April.
Workers could not find the two rods in the basin.
and the latest paperwork confirming their
presence is dated 1980.



The Milistcne sgent fusl basin noids agpout
140.000 fuel rods. That basin also holds other
equipment. containers and control rods -- much of
which can be classified as low-level radioactive
wastes.

Meanwhile. the NRC is keeping tabs on Northeast
Nuclear's search with the utility expected to send a
report on the matter to the federal agency in one
or two months. Merrifield said.

Occasionally, Northeast Nuciear sent fuel rods to
General Electric Co.'s Valecitos lab near San
Francisco. which examines damaged fuel rods.
Merrifield said. And the possibility exists that the
container holding the two rods was mistaken for
low-level radioactive wastes and removed from the
basin.

So if the rods are not verified not to be in
Millstone’s basin. it is possible they might have
been sent to the GE Valecitos lab. US Ecology's
Hanford site or Chem-Nuclear's low-level
radioactive waste site in Barnwell. S.C.

Although US Ecology's Hanford site can legally
accept waste from only 11 Western states today it
was allowed to receive wastes from all over the
nation in 1980. Merrifield said.

If the fuel rods went to Hanford or Barnwell. they
would have been shipped in containers with
enough shielding to protect people near them and
to mask the highiy radioactive fuel from the
standard checks conducted at the two low-level
waste sites. Merrifield said.

If it is verified that the rods went to Hanford. they
wouid not be immediately dug .o secause of the
risk to those excavating them. NRC and state
officiais said. Plus the rods likely would be buried
deep. making exposure risk slight, they said.

If this scenario materializes. studies would be
needed to determine the next move, Erickson
said.

Meanwhile. the NRC would have to figure out the
circumstances of how the fuel was lost before
deciding if any fines or increased scrutiny are
called for. NRC officials said



In 1999. Northeast Nuclear pleadged guiity in
federal court to willful pollution and falsifying
training records -- resulting in a $10 miliion fine.
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Watchdog group has scenario for missing fuel rods
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Waterford — The misang spent nuclear tuel rads at the closed Millsione 1 nuclear plant may
have been mistaken for tubes used to monitor reactor actiy 1. cutinto preces and ~hipped i
contamer to alow level radioactive waste dump. according to the Union of Concerned Scienti-

The organizatien monitors actviny at the nation’s nuclear plants and has been critical of Milisione
Nuclear Power Station s tatlure to keep track of the fuel rods

A spokeswoman for Northeast Utilities contirmed that the scenario described by the Union oy
Concerned Scientists I~ one of many that is bemng looked atas part of an internal investicats
mte the misplaced tuel rods. The spokeswoman. Deborih Beauchamp. said interview s with

current and tormer Millstone Femplovees becan nime davs ago She ~iid (0w as far tons s

ATAIEN uhae dhout what sz[‘!(‘-;‘H;’d to the fuel rods

CEececcnan s cwthned s ne more o dess kel thun any ol a number of scenanos that are beine
foohed o she sad
The missrms eeds oo sl he subrect of wrederal i extivation that could resulom cnmin,

comicvarennnecr st e Unonor Concemned Saenuste sad the comp i
Tanisaien s sociarie s the one that most resembles o tuel rod. Calicd o
PocstPower Runge Momtor — s about the ~same wize and shupe as a o
rond.
Nucioa e e serted through the dn tabes into the reactor to calibrate oore

moentterng ssstems There are more than three dozen of the tubes in the reactor and they have o

bereploced every several vears, he said.

Damuaged and worn out dry tubes are stored in the plants waste storage pool to allow them to
radioactizely cool betore disposal. Using remotels -operated equipment. they are chopped up mto
two-and three-foot sections under the water and placed in disposal canisters for shipment to u

fow-level radisucuve waste dump.
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thoy W

without the cquipment vperdtors ever readizi

~hield the radiaon would have prevented detection of the rods
contatner was removed from the pool und shipped

Accordimg e the Union of Concerned Scientists, the missing fuel rods contain 1014 erams of
fssile uramum and 40.2 grams of plutontum. They should produce o dose rate of 830 Rem p
hour. enoush o cause o lethal radiation avposure nabout 30 minutes. Lochbaum said. By

compurison. « tuei essembiy that hus st been removed from g reactor produces enough radian

bilban seconds

Lochhaum sard all the evidence suggests thut it the fuel pins were shipped and disposed. the:
iside o radration-sate contamner und pose no threat to public health. Lochbaum said he

hehieves that it the fuel pins were misplaced within the storage peoll they would have been found

by no

The poolis larges but not that laree

said TWere not talking about searching the ocew

needle.

Beauchamp. howevers sard musplacement of the tue! rods i the pool remans o viable posab

Power Station to Domimion Nuciea
charge of the mussanyg tueh i esoeatier

theast Utnhities ~old the Nubistone Nue
AP o NU

hocause the fued rods vwere misplaced o

Thouch N
Connecticut

for S S b

N

atedin Nevemboer Povs N Zand Fcontinue o operate at the nucles

s ofhicnd by noatiod ta the

and about vne-haltinch
m October 1072
i the M
cither the oo

I assemb

i o storage

niernal myestcation e what happen

By the end ot the summer NU expects o
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Nuclear fuel rods still missing after further searching

Spots in storage pool most likely to contain rods alreadv examined

By Paul Chownere - More .~\m;];>
Published on 2/2:2001

Waterford — The odds are increasing that officials at Milistone Nuclear Power Station may never be able
to account for two spent nucizar fuel rods first discovered missing in November following an audit of the
spent fuel storage pool.

Robert V. Fairbank. project team manager for the missing fuel investigation. said personnel recently
completed searching those sections of the Millstone | spent fuel storage pool considered most likelv to
contain the fuel rods. The search of those areas. accounting for about 20 percent of the pool. tumed up
nothing.

"We had every expectation that those efforts would result in us finding those rods. but unfortunatelv that
wasn't the case.” Fairbank said.

The update on the missing fuel rod situation was provided to the Millstone 1 Decommissioning Advisory
Committee during a meeting Thursday night held at the station's training center. Onlyv a few members of
the general public attended the meeting.

Plant personnel are now digging in for an extensive search that could drag into the summer. extending past
the Aprit | date when Dominion Resources Inc. 1s scheduled to finalize its S1.3 biilion purchase of
Millstone from Northeast Utihties. Frank Rothen. vice president of decommissioning activities at the
closed Millstore 1 plunt. suid the investigution team would remain in place after Dominion takes conirol.

Fairbank swid the nexteversl weeks will be spent planning how 1o search the other 80 percent of the spent
fuel pool. secuions where the highiv rudroactinve nuciear waste i~ pax}\ed more tghtly together and whare
there are fewer “nooks und cranmies’ where the fuel rods could have been inserted. The company is aise

et T T R VO o e e [ FIE e e g s
exumMIming thousands und thousands O records for ~some Jlue oy o what hapoened to the 1o erran: rods,

A0 In attendance at T ur\du\'\ meelng were represantatives of the Nuclear Regulatory Commission.
Load 4. suckson. a healt th\lu\r with the NRC. ~uid the wgeney has confirmed that this is the first ume
in the history of the nuciear industry that snent nucie;x fuel has not been accounted for.

Michael T. Masnik. chiel of the decommussioning section of the NRC's Division of Licensing Project
Management. said the case 15 being viewed with great seriousness by the federal regulatory agency. Failure
to account of nuclear fuel is a violation of federal regulations. but Masnik refused to speculate what action
the agency may ultimately take. At this point it will continue to monitor NU's investigation.

Joseph Coleman. an East Lyme resident and member of the advisory committee, said it appears ever more
likely the fuel rods will never be located. If the fuel rods are not found in the pool there will be no other
options to pursue. he said.

"It seems to me that at that point there’s not much more vou can do. except run up the flag and sav. We
lost them. ™ Coleman said.
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Masnik said there is no reason to believe the fuel rods pose a threat to public safetv. NU officials have sad
the two fuel rods might have either been moved to a different location in the spent fuel storage pool and
the change not properly recorded. or they could have been accidentally shipped off site to low-level
radioactive waste dumps in either South Carolina or the state of Washington. In either case. say company
officials. they would be safelv contained.

Legally. there is no place to take spent nuclear fuel in this country. Shipping the two fuel rods. accidentaliv
or not. would have been a violation of federal regulations. Masnik said if it is determined the fuel rods
were shipped. the NRC will then have to determine if it is better to retrieve them or leave them be.

A records review discovered the problem of the misplaced rods and an internal Millstone report was filed
Nov. 16. May 1979 engineering notes refer to the two fuel rods — 13-feet. 2-inches long and a half-inch ir
diameter — as being stored in a special container in the northwest corner of the pool. An April 1980 repor:
confirmed that Jocation. But a September 1980 inventory of the spent fuel pool makes no mention of the
fuel rods. first removed during an inspection of possible fuel rod damage in 1972,

A special crane and remote cameras are being used to conduct the storage pool search.

The NRC officials said they do not expect the incident to hold up the sale to Dominion and NU executives
have promised to take full responsibility for the cost of finding them and any liability that may result. =

4G, Baow
www . TheDuav . com: Eastern Connecticut ~ News Source
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A Sheepish Hunt for Missing Fuel Rods | E-Commerce

New Economy

By DAVID M. HERSZENHORN " Eoucation

January 8. 2001

Cyber Law

ATERFORD. Conn.. Jan. 6 — If thev could enlist the public in their

high-pressure search. ofticials at the huge Millstone nuclear power plant here
would be forced to post a sign saying something like this: "Lost: two spent nuclear fuel
rods. 12 feet long and slender as a pinkie finger. Last seen in Apnl 1980. Highlv
radioactive. May have been mistakenlv shipped to South Carolina or Washington.
Reward.”

Circuits

e

Technology
Briefings

E-maif Upcates

Navigator

It may sound like @ scene from "The Simpsons.” but Millstone's predicament is guite
real and. federal regulators sav. unprecedented in the nation's highly regulated atomic
energy indusiry. While there is virtually no risk to the public — wherever they are. the
rods are almost certainly stored safely. officials sav — their misplacement has both
alarmed people who hive near Millstone and highlyv embarrassed the plant's operators.

The episode is the latest black eve for Millstone. which is about to be sold and has
been trying to rebuild iis reputation after garnering one of the worst safety records of 34
any nuclear power plunt in the country. In in the mid-1990's. all three of the reactors at i
Millstone were closed for safety violations: units 2 and 3 have since reopened.

fficials decided 1 wus not cont effective to reopen Millstone 1. And in 1999, the
nuclear subsidiany of Northeast Utifities. which owns Millstone. rleaded guilty to 23

- 1orad - ~ S oA UL gy 1Y
tederal fefonies und was Dned orecord SO mallion

s 2eneral reaction on ol sides has heen aominiure of fmusiration,
Jdisnenier e me. with all the exper:.

TOUA N OU SOUTd Lo ¢ grandmother and CUeh e
retred comecton efnicer, Billio Stain ol « public heuring in K¥Times com tecn
Watertord Town Holton Thursdey nizh Another nerson asked o they reaiized they
vorsthe aughingsiock orshe mdusn
Chagrined Milisione munagers seemed 1o readize this oriv too welll At the hearing,

they offered vwe theories, thut the rods were sl somewnhere 1n the plant’s spent fue;
pool or that they had mustakenly been shipped to an out-of-state disposal center.
"WeTe not at alf pleased that it happened.” said the decommussioning officer for
Millstone 1. Frank Rothen. “The feeling is that's the only two places it could be.”

While a mistaken shipment of spent fuel would constitute a violation of federal
regulations. neither scenario would present any danger to the public. regulatory
officials said. Still. the explanations were met with anger and derision from local
residents who have jong been suspicious of Millstone because of its checkered past.
“Maybe theyre in the town dump.” one heckler at the meeting called out. "Or on the
Little League field.”

(520 20k

1



chance for breathiess specuianion. Reconstiiuied tug
to make plutonium. Perhaps the rods were stolen by internaiiona
domestic milita members. Or mavbe 1t was a political plot. an effort to dm edit
Northeast Unlities just as it is preparing to sell Millstone to Dominion Resources. a
Virginia energy company.

But even some of Millstone s staunchest opponents concede that there 1s virtuallyv no
way the rods could have left the plant in anvthing but a properly protected shipping
cask without setting oftf numerous alarms. "Superman. mavbe.” said Pete Revnolds. a
former Millstone emplovee who worked on the refueling floor and said he was fired in
1994 after reporting safetv vioiations. "These are not made out of krvptonite. He's the
only one I know of that could have walked awav with 1t.”

Mr. Revnolds added. "Anybody with any common sense that knows anvthing at all
about nuclear power. they are just laughing.”

The federal Nuclear Regulatory Commission. however. did not seem amused.
"Obviously we are concerned that thev are not able to trace where these rods are.” said
Diane Screnci. an agency spokeswoman. "We are maintaining close contact to stay up
on the status of this investigation.”

Officials discovered that the two rods were missing in November during a routine
inventory conducted ax part of the effort to decommussion the plant’s original reactor.

Millstone per’n'm’rr? Milistone documents fust account for the rods in April 1980,
listing their focation 1n & container in the plant’s spent fuel pool. But as of September
1980, plant records no Ionger accounted for then.

L;nz month. Cificials carmicd out an it search of the pool. more than 900 squure
reet of horated water, S0 reet deerns where ofd fuel rods and other radioactve curbage
. vl eipa Leneme T T e e e SO0 e e Y4 N Sy

and debris are Kept The pocl contains noe 2900 bundies o rods called TJC:

<. Butines tound o Tiasing rods

IO @TC GIITOu T lolat oy inad e were nel part ob wobandic that rods
W ustuiy kepran
= M - Wb e g . - - - S
The Geperu: Erectnie Company.owhion munulaciured the rods. had removed them from

A le e U7 . e Tt e ,

the bundie 1n Y72 to muke some repatns, In the process. one was damaged and the

o ; e bundie. Insteud. they were stored in a container and
putinto the spent fuel pool said Peter Hydeo o Millsione spokesman.

A team of experts from G.E. s~ nuclear division are now in Waterford to assist
Millstone with a more thorough search of the spent fuel pool. Millstone officials. who
stressed that whatever mistake that was made occurred two decades ago. said they are
also searching through hundreds of thousands of pages of old records to figure out
what happened

If the rods are not in the pool. one possibility is that they were mistaken for long
tubelike rudiouctivity monitors that plant emplovees use and often dispose of in the
spent tuel pool. Discarded monitors are often cut up and shipped off with other
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himer and shipped ina speciul cask hoth of wiicn e made Wil soald ana conaieiy A

the dump sites. the waste is buried in accordance with federal reguiahions

On the streets of Waterford and neighboring Niantic. those who knew about the
missing rods seemed more disappointed than scared. "The fact that there was an error
is ridiculous.” said Deborah Cohen, a tile artist. standing outside a local supermarket.
"This shouldn’t happen in a nuclear power plant ever.”

At the public hearing. Ellen Lazerow asked if Millstone officials "behind closed doors”

had ever Jooked at each other. uttered an expletive and wondered. "What's the
worst-case scenario”? Larny Temple. the general manager of Millstone |, pondered the
question for a couple of seconds before replving. "I would have to say. ves.”

Copvright 2001 The New York Times Companyv




Missing fuel rods no risk to public. NU officials say

Audience skeptical ar meeting on decommissioning

By Paul Chenmere - More Arncles
Pubhished on 1752001

Waterford — Oftficials involved with the decommissioning of the closed Millstone 1 nuclear plant tried (o

reassure an often-skeptical audience Thursdayv that the failure to account for two misplaced radioactive fuel
rods poses no threat te public «afety

A discussion about the fuel rods dominated the meeting of the Millstone 1 Decommissioning Advison
Committee. The group's meetings are usually sparsely attended. but Thursday's session attracted about 30
people who squeezed into a basement meeting room in Town Hall.

After hstening to repeated assurances from Millstone officials that there is no public safety threat. advisory
panel member Geri Winslow of Waterford said she had heard enough.

“Idon't know how vou can keep saying there is no danger since vou don't where theyv are. The danger to
public safety may be remote. but there has to be some.” Winslow said.

The officials insisted. however. that theyv are sure the high-level radioactive waste material 1s somewhere
sate. they are just not sure where

Bryan Ford. who s director of decommissioning at Millstone 1. said the two fuel rods might have been
moved 1o a different focation in the spemt ruel storage pool and the change not properly recorded. Or they
could huve peen aocrdentalhy \F‘“mg off site o fow-level radioactive waste dumps in either South

C rohing or the state of W o Inerther case. Ford sand. theyv would be safely contained. Ford works
e New OrZ:A;:\-I“ sod company hired by Northeust Utilities to decommission and dismanie

- R [N 3 . .- d 3} 5 & vl e s = .
Do~ toowhere the tuel rogs could be, Ford ~ard I the fuel rods »ud

e rroper soerese cemster numerous alarms would have sounded. he said, And there

1no place the canisters couid have cune except to @ hicensed disposal site

The prodlem for Milistone-owrer Northeast Utthuies is that, legaliv, there < no placp to take spent nucieur
fuel. Sty oz the ta Tueirods, «cclccmu;iy or not wouid have been 4 vaosaticn of federal regulanion

A Millstone assessment team concluded the probability that the fuel rods are in the storage pool is equal to.
and perhaps slightly greater than. the probability that they were shipped.

A records review discovered the problem of the misplaced rods and an internal Millstone report was filed
Nov. 16. May 1979 engineering notes refer to the two fuel rods — 12 feet long and the thickness of ¢
man's finger — as being stored in a special container in the northwest comer of the pool. An April 1980
report confirmed that Iocation. But a September 1980 inventory of the spent fuel pool makes no mention ot
the 1uel rods. first removed during an inspection of possible fuel rod damage in 1972

Inspections of the storage pool using remote cameras have turned up nothing. On Saturday. Millstone
workers, assisted by General Electric personnel. will begin lifting fuel assemblies out of their storage racks

OLOS 2000 7 50
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months. said Frank Rothen. vice prexident of nulical ~seiv il TS

decommissioning by Entergy.

At the same time. Ford said. tens of thousands of documents are being reviewed to see 1f any refer (o the
two fuel rods.

“We feel like the answer is in there somewhere. in the paper trail.” said Larry Temple. general manager of
decommissioning and an Entergy employes.

Rothen refused to speculate whether the miss sing fuel rod problem could delay the transfer of Millstone
ownership to Domimon Entergy . wosale thatis \uppO\ed to be finalized 1n April. To break up the NU
monopoly and encourage competition in the electric power industry. Millstone station and its two
operating reactors were offered for sale at auction. Entergy bid $1.3 billion.

Bob Blodgett. a Waterford resident. said Millstone may be operating well now. buthas a history of
slipshod operations.

“How can we sav alarms didn't go off and were ignored?” asked Blodgett. "You guys have inherited o iot
of deceit and mistrust that were associated with that plant.”

Nancy Burton. attorney for the Connecticut Coahnon Against Millstone. called the mix up over the fug!
rods “a betraval of the pubhic trust.”

Bu: Ronald McKeown. director of the group Friends of « Sare Millstone. said that while the mppiaced

rods is not good new s, the company '~ openness about 1t

“This new Jeadershir of Militone has ived up o therr word of recofyving problems and protecting the

R I S s o s ey oy b - s e e e ) TN T - -~ e -
public. he sards W hove ey oy Pevreotation thatl o ang dd“” enee o wU\ and sensg o;
rosponsihiiiny 1oty puhoe
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Public invited to quiz Millstone officials about missing fuel rods
Meeting Thursday will delve into the incident

By Puul Chointere - More Arndes
Published on 1/3/200]

Waterford — The public will have its first chance to ask questions about the missing fuel rods at the
Millstone 1 nuclear plant wher a citizens advison committee meets Thursday at Town Hall here.

Pearl Rathbun of Niantic. co-chair of the Millstone | Decommissioning Advisory Committee. sajd plunt
personnel will provide the committee an update on efforts to locate the two fuel rods. The meeting begins
at 7 p.m. There will be an opportunity for the public to ask questions and make comments. she said.

During an inventory in November of the spent nuclear fuel stored at the Millstone | plant it was discovered
that the two fuel rods could not be accounted for. According to Northeast Utilities. the high-leve] nucieur
waste may have been accidentally shipped to a low-level radioactive waste facility in Washington or North
Carolina. It also may sull be in the storage pool. but not in the location where it was supposed to be.

Not seen as a public threat

Spent nuclear fuel is considered high-level radioactive waste and its disposal at a low-level facility would
be a federul violation. the company has conceded. NU has said the mussing spent fuel does not pose
public health threut

Millstone ! has not eporuted since 1995 The spent fuel was inventoried in preparation for the sale of
Millstone Nuclewr Power Stution to Dominion Erergy In April the Virginis utiliny 18 expected 1o tuke
1 !
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folfow-ur mventon Conde pienfithere s ne menuon of the two rods.
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Povciinun wT NT SPORTSITIEIL Nl Comnpany peronne ) UNing remote cameras, are now doing an

OUCLIVE nuciear waste 18 stored

CXNUUNDING SQUIdh O ine ~nen e, ol W ISTS IR nighiv-radl

Generul Elvoir 0w L manuiacrure D ihe poant and the ruel, i assisung in the operation.
The 12-member nuciear advisory committes was appointed by the state's Nuclear Energv Advisorv

Council to monitor the progress of dismantling the closed nuclear plant. Unul the news of the missing
spent fuel surfaced. the decommissioning had proceeded without incident.

Like most people who heard the news. Rathbun said she was surprised to learn two fuel rods could not be
accounted for.

"My reacton vt They re 12-foot long and very radioactive. aren't they a little hard to misplace” ™ <he
said. »
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Activists: Missing rods reason for NRC review

By Paul Chotntere - More Arles
Published on 127237204010

Waterford — The Nuciew Regulatory Commission wanis 1o take a closer look at whether the
misplacement oftwo spent fuel rods at the Millstone | nuc]ear rlant raises doubts about the abiliny o the
company to safely handle more spen: fuel at 1ts Millstone 2 reactor.

On Nov. 26 Northeast Utilities received approval of @ license amendment that allows 1t to increase the
amount of spent fuel in the Millstone 3 storage pool frrom 756 assemblies to 1.860 assemblies. Each
assembly has 264 spent fuel rods. The company needs the addiuonal capacity to handle the spent fue!l the
plant will produce from now until 1ts license expires in 2025,

spem Iuel WOuld crease [he chance of 4 nudedr mudem. pamL ula;l} if m1>take> are made in the Wiy m.;
spent fuel rods are organized in the storage pool.

On Oct. 26 the best hope for stopping the amendment appeared to pass when the Atomic Safetv and
Licensing Bourd denied the request for a full-fledged evidentiary hearing. The board ruled that Milisione
operators have demonsiraied the ability 1o sarely handle the increased fuel storage.

But gnven the new miormaton that two spent fuel rods were misplaced at the closed Millstone 1 plant. the
Cornecuicutand Long Isiand Cm%::mm Aguinst .\Iiiistom are usking that the matter be reopemd. ne
fve-member Nuciear Regulwony Comminsion has ordered the licensing board to consider the reques: o
reopen. The moord mtarms Ras ordered NU and the NRC star o file responses to the coaliions motion by

Tan N,

Mearmahie US Rep bowars b Moo

NRC Crx o Recnard A Mesorve ez fer worull socounung o Gl the fass surrounding the :
ol rol nroaniom

Trerezulution ol nusicwr maternia s Twrote Markes
Trorenore burce i commiiasion Lo OPN 10 Prevent simiiar
incidents from occurnng in the jutur

Nancy Jurten. ihe attormey r—cprcse ing the coalitions. said if ziven the chance. her clients could muke .
very good case that the misplacement of hi s' 'i\ radioacuve fuel rods shows that plant operators are no:

prepared to mfel\ handle a larger amount of fuel storage at Milistone 3.

Pete Hyde. a company spokesman. said it would fully comply with any orders issued by the NRC. He said
the plans at Millstone 3 and the 1ssue of the missing fuel rods at Millstone 1. a problem dating back 20
vears or more. are totally unrelated

One of three reactors at Millstone statton. Millstone 1 last operated in 1993 and has been permanentiv <hu:
down. Milistone 2 und 2 are fully operational.

Workers at Millstone 1 are trying to locate the two fuel rods in the spent fuel storage pool at the plant.

N
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supposed to be was discovered during an inventory of uli nus:car waste at Mubvione sianon The e
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was conducted in preparation for transferring Milistone owrnenship to Donunion Energy of Virgin:

=il

Spent fuel is considered high-level radicactive waste and its disposal at a low-level fucility would be «
federal violanon.

The spent fuel rods are about a dozen feet long und the width of a man’s finger. In 1972 an assembly wus

examined for potenual dainage and. in the process. the two now-mussing fuef rods were bent and could not
be used. A documient datinz i«

o Apn! 1980 refers to the fuel. butin a foliow-up inventory conducted in
September 1980, there is no mention o Whic Mo rods. »
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Looking For Pins In AHot  3°
Haystack

By CHRISTOPHER KEATING
The Hartford Courant
Decemper 20. 2000

It's not like misplacing a pair of gloves. Read More
BUSINESS
Those could be stuffed into a pockert, DR
perched on a dresser, kicked under the
car seat - maybe left at the supermarket. Get neip with your
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v2r thay are. we re cenan theyre
'3 Peter Hyde. a Millston
spckesman. "They weuld not have gotten
off this site without setting off every
maonitor around.”

Nuclear regulatory authorities agreed
there was no danger to the public.

But Nancy Burton, an attorney for the
Connecticut Coalition Against Millstone,
said the revelation of the missing pins is
"absolutely mind-boggling” because of
the nigh level of radioactivity.
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S that nave 1 be isoiated from the

Blic for 100.000 years.” Burton sa:g.

Tnat s probably a conservative number.

COMMUNITIES  if tney just found out. they weren't doing

Groyos & Even's  tneir ob for 20 years."

Meszage Boz-ds

Chat The pins - whose uranium dioxide has
been depleted, but remain highly

MARKETPLACE  radioactive - are among tens of

1

S
[
o

All Czssecs *housands that have fueled the plant.

Cargers About the width of an adult’'s pinky fmger.

TrafS_:‘C?ETC” they holg ennicned uranium peliets in the

Rea £sate same way 2 pencil hoids lead. Hyde sa'3.

Apartments

Mercrangise They were not known to be unaccounted

Perscnals for until an inventory was taken for

The Shops Dominion Resources Inc. of Virginia,

Sales and Specals which is buying the three-reactor

De.ly Snopper Millstone complex from NU for $1.3
bithon.

SERVICES

Ottaznes The mussing pins are the latest

PRA Chan-e s embarrassment for a nuclear complex

CT Imerne! that once was held up as a mode! for

Drrectony safe operation, but in later years was

tainted by scanda!l. unsafe operation ang
record penalties.

NU pleaded guilty in federai coun las:
vear to felony criminal counts for its
acuons at Miistone ang aoreeu 1c paya

recc 3 $10 mition in cenalties for nuciear
sa‘ely ana envronmenial v.watch:. Tre
comoar, reases Sty oowilifu
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Emnest C. Hadiey, an attorney for
Milistone whistieblower George Galatss,
said Tuesday that he was not surprised
that pins are unaccounted for.

"It's entirely consistent with the way
they've always done business there.”
Hadley said. "The lack of accountability is
atarming. They ain't making chocoiates
over the e. Why their iicense was nc!
revokes a 'ong time ago s beyosns me.

But one of the company’'s chief crincs.
whistieblower Pau! Blanch. said he sees
no connection between the missing pins
and the later problems that cuiminated
with the shutdown of all three Milistone
piants in 1996.

When NU unknowingly lost track of the
pins in 1980. NU had a different
management team and was known as a
leader in the industry for safe operation.
he said.

"Up until the mid-'80s. Milistone was
operated properly " Biancn said. "This
was an honest mistake. | gefinrely dor
see the connection [with cther proniemrs
ar Mdistone! It's not there

()

y (O

The NRC nas ncttaxer action aga hst
NU, and Sreehan sz:3 1118 prematu
say whether any fnes might be \r”po eq.

The NRC, the company and Blanch all
say there 1s no reascn to beheve that the
radioactive material might be in an
unsafe spot or that anyone 1n the general
public is in any canger.

In the meantime. a team is working
overtime to try 10 iocate the pins.

“We are going ¢ search every square
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the Miistone spokesman.

"If they did feave the site, they definitely
left in a shielded, lead-and-steel cask to
protect the public health and safety. They
were not supposed to be shipped. but it
they were, they were sent in a safe way.”

The tale begins in 1972, when a
condenser leaked and saltwater from
Long isiand Sound gatins:ae the
pure-water reactor vessel. Genera:
Eiectric, which built Milistone 1, was
called in to rebuild the fuel bundies. ancg
the workers disassembled the fuei
equipment.

During that process, two fuel pins
became bent. according to NU's report to
the Nuclear Regulatory Commussion.
Those two bent pins, containing burned
uranium, were then placed in the storage
pool. and company records show that
they remained in the pool until early
1980.

But the records from September 1980

show that the pins. whose exterior skin is
made of zirconium and aluminum alloys.
were no longer on the special "map’ that
srows the locaton of the pins in the pool.

Mo cne seemed o notce unt iast montn
wnen workers for Entergy Inc.. the

CeloMTISS:CNING CoTralisr, were

COUCUCUNG &7 nVErtITY N advance ¢
Comnorsiaketver of tre piantin Ao
20T

JonT REZZnz a spoxesman for GE
vLJCE€ET Zmergy. $a T m g ieiephore
~lenview Tuesday mizhitnal tnere s no
"2ESCM IO De.g L8 the DinS WUl

"We piaced thcse in sterage for
Nortneast Utdities, and that was the end
of our job.” Redding said from California.
"We don't own them. They own them,
ang wouid have the responsibility for
disposing of them.”

Hyde rejected the suggestion that the
missing pins might indicate that Milistone
1 was cperated In a sicppy tashion 20
years ago.

‘It wasn't lax in the 1880s, but the
sateguards of today weren't In place
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At NU's other nuciear power plants -
Miilstone 2 and 3, and the now closed
Connecticut Yankee plant in Haddam
Neck - all pins have been accounted for.
officials said.

Now Millstone workers have therr fingers
crossed that they will solve the mystery.

Time wil' tell” Hyge said "We're jus:
gong to keep looking.”
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If your gifts glow. call NU
Published on 12/20/2000

If vou wake up Christmas morning and find two 12-foot-long rods hanging out of your Christmas stocking.
call the Nuclear Regulatory Commission. Speed-dial that telephone if poles set off a Geiger counter. or
glow brighter than the hights on vour tree. And consider changing vour behavior. for Santa might have left
a gift more spiteiu! and certainly more creative than coal: the items could be the spent-fuel rods missing
from Northeast Utithties” Milistone Unit |

Humor aside. the loss of the rods is an extremely serious event. Most officials say that no nuclear plant |
the country has ever lost one spent-fuel rod. let alone two. NU managers are understandably worried. and
are determined to find the rods and figure out how they got lost in the first place.

Because the movement of nuclear waste in the plants is recorded. Millstone knows the rods were in the
spent-fuel pool of Unit 3 between 1972 and 1980. But then references to the rods disappeared from the
records. Emplovees mayv have erroneously shipped the rods off the property with other nuclear waste. or
the rods may still be in the plant. maddeningly concealed among the 150.000 fuel rods in the spent-fuel

pool.

Workers discovered that the spent-fuel rods were gone while preparing an inventory of the plant prior to
the sale of the units to Dominion Energv of Virginia. NU management wants to account for the fuel rods
before giving Dominion the kevs to the front doors in Apnil.

I's not rar. reatlhy . This is not the Millstone that once wus the poster child for all that could go wrong at «
nuclear plunt. JL;\ under five veurs ago. Mitlstone made the cover of Time Magazine for the ham-handed
way the place was run Operations are different now. mostiy due to the leadership of Leo Olivier. senior
vice president and chiei nucieur orhicer. and Bruce Kenvon, president of generation.

Wl rRraps hetter than wt uny ume i their histony . They are producing power o
i x comparable 1o elecincity from new, ;m-“r;;ﬁ

The units are periorminy

a bottom-busement cost ol + cents ner Ko

turbines. Empioves morale 1~ up:the number ;n‘ cyt:pi«’\_\ee concerns are down, Millstone 3has run for s
ecord of mare thun 535 duvs wnd Muisione 2 has been operating for mere than 200 davs.

1

Things are good. and emprovees have earned the night to be prouu of the plants” performance. They 've

1

worked so hard. and past events were o divcourzzing for such a long period of time.

The last thing the compuny needs is a visit irom the ghosts of mishaps past. Yet. until the fuel rods are
accounted for, this incident will add a smudze to the record. even if the rods weren't lost on the watch of

present managers. m

4Go Back
www.TheDav.com: Eastern Connecucut's News Source
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Anti-Nuke Groups: Missing Fuel Rods Raise Serious Questions About
Safety Procedures

By Paul Chopniere - More Arnoles
Published on 127192000

Waterford — A coalition of anti-nuclear groups contends that the Atomic Safety and Licensing Board
should reconsider its approval of plans by Millstone Nuclear Power Station to reorganize nuclear waste
storage racks at the Millstone 3 piunt. « move needed to handle the nuclear waste the plant is generating.

New revelations that operators of the station's Millstone | unit cannot locate two spent fuel nuclear rods
raise serious questions about the ability of nuclear personnel to safely handle more spent fuel at the
Millstone 3 plant. claim the anti-nuclear activists.

On Oct. 26. the licensing board rejected a request by the Connecticut and Long Island Coalitions Agains:
Millstone to hold a full-fledged hearing into the plans to allow more storage capacity at Millstone 3

The coalitions and their attorney. Nancy Burton. said the case should be reopened and a hearing held
because the problems at Millstone ] is important new evidence.

In its ruling the heensing board ruled that Millstone-owner Northeast Utilities “has demonstrated that 11 cun
adhere to administrative controls. with adequate safety margin and defense-in-depth. without posing
undue or unnecessary sk to plant workers or the public.”

In her motion for a rehearing filed Monday. Burton said the accounts about Millstone | chance ever thiny

“ltis coury position that. had the licensing board heen made aware that NU i< unable 1o account for tw o
highly radioacuve spent ruer rods at Unic 1ot wondd have been unable 10 make such 2 findine and 11 wou
Fuve been jeguily compellied 1o commence an evidenian

r»nc‘qﬂu&.

earng as requested.” states the motion fur &

NU maintamns the Taiure o0 rads 100 th o misens fuel rods at Midisone Jates DUCK 10 procadures Used -

\

vears afO v mMOre ond ure nol reit et 1o ne W av Ne nuclear sGuon is Operuted [Od‘;\

One of three reactors at Millsic n Miisione §iast operated tn 1995 and has been permuanenty snu

down. M:llstone 2 and 3 are ;‘L:’;}} Gperatione.

Workers at Millstone 1 are trying to locate the two fuel rods in the spent fuel storage pool at the plant.

They say itis possible. however. that the fuel rods were accidentally shipped off site. most likely to
low-level radiation waste dumps in South Carolina or Washington.

Spent fuel is consider high-level radioactive waste and its disposal at a low-level facility would be a federal
violation.

It is possible. according to company officials. that the fuel rods were mistaken for detectors that are used in

the reactor core. The detectors are similar in appearance to fuel rods and can be shipped to low-level waste
facilities.

D TR
L ot



Duning aninventony being dane in advance of the tansier of Melvone canensis o Donins o Boore o

was discovered that two of the uranium-filied fuel rods couid not be wecounted for ar Mollaione |

There are 2.884 fuel assemblies in the pool. collectively containing about 160.000 fuel rads. according 1o
records filed by Northeast Utilities with the Nuclear Regulatory Commission.

The spent fuel rods are about a dozen feet long and the width of a man’s finger. In 1972 an assemblv was
examined for potential damage and. in the process. the two now-missing fuel rods were bent and could not
be used. A document dating to April 1980 refers to the fuel. but in a follow-up inventory conducted in
September 1980, there is no mention of the two rods.

All the spent fuel stored at the Millstone 2 and 3 plants has been accounted for. Both plants are in
operation. Dominion Energy of Virginia. which bid S1.3 billion to buy the Millstone plants. is expected 1o
take control of the station in April. NU was required to auction off the nuclear station as part of the state
law deregulating the electric power generation industry.

The Nuclear Regulatory Commission is awaiting the outcome of NU's investigation before determinins
what acuon to take. according to a spokesman. =

<G Back
www TheDayv .com: Eastern Connecticut' s News Source
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Millstone can’t seem to find two spent fuel rods

By Paul Choiniere - More Arngles
Published on 12792000

Waterford — Operators at the closed Millstone | nuclear plunt have misplaced two highlv-radioactive
fuel rods. Compuny officials are expressing confidence the fuel rods are being stored safelv: thev ure ju
not sure where.

Entergy Inc.. the company cleaning ur the nuclear plant that last operated in 1995, discovered the problem
when it was doing an inventory of all the spent fuel produced by the plant during 25 vears of service. It
could not account for the two fuel rods that were removed from the reactor back in 1972.

The fuel rods could be in the plant's spent fuel storage pool. but not located vet. or thev may have been
transported to a General Electric facility in California. which manufactured them. according to company
and federal officials. A more unlikely scenario. said the company. is that the fuel rods were transported 10 ¢
radioactive waste dump.

Joe Besade. a Waterford resident and member of the Connecticut Coalition Against Millstone. made light
of the confusion,

“Northeast Unlities thinks the deadls spent fuei rods are in a state ! eginning with 'C." but not Colorudo.”
Besade sard. "So theyre either on the Eust Coust or the West Coust. It 4 good thing NU hus narrowed 1
down ™

3 el 1 ; i PR PO

Pete Hyde. wsponesmun for the company . said the 1aste is wiinbutabie 1o a past problem in record Keepin:
and I not refjeciine of how the nace N
“The record Neems o+ - N iore Do T e et AL e AT e T AMer et ine nant .

DT 7eCord Reeming al Musione 2 ans S e e on o Sebie PV 00 GIC DA D ODeTaling paants o
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Millstone

1V Ceb e e L U [ P
Filled with Lraniuil m™e T TCallion . ine spent iU rods are §2-fee: IOns and

the widih of &3
R R P e

eds ofrods are grouped together in bundles cuiied tuel

e b, : ) Flamtpel - ; . TN
whd Disassembizd by General Electric. During the process

Millstone officials say their records show the two rods were putin a special storage box inside the plan:
spent fuel pool. where uli the nuclear waste produced by the reacior is stored. Records dated 1979 anc
1980 show the box stored in the northwest corner of the spent fuel pool. It is not there now and records

after 1980 do not refer to it a: all.

Since 1980 significant work has been done in the storage pool. with spent fuel assemblies moved around
and into different racks as space in the pool began 1o get tighter.

Due 1o the unique nature of the pecial fuel rod box. Millstone operators do not consider it likely the fue!
rods were shipped out as waste. but until the items are accounted for. they can't rule it out. There is no
national facthty for storing the fuel rods. classified as high-level waste. It would have been a federal
violation to tuke such material to a low-level radioactive waste dump.



SRR IN m-: .\ R SN

Hyvde sad Mutivione ol vl iog
the sitwation. An NRC official refused to speculate ehout the locanon of

“We just don't know at this point.” said Todd J. Jackson. lead NRC inspector for the Millstone |
decommussioning. “There 15 no wav to know where it went

Jackson said it was premature to discuss the potential for penalties against NU.

Hyde smd the most iikeiy ~cenano is that the fuel rods were relocated and are still in the 40-foot-deep
spent fuel pool.

A container that may house the rods has been seen in the pool. but Millstone needs GE's assistance to
inspect it. All work must be done in the pool using remotely-operated equipment and cameras. The water
shields the radiation.

The ability 1o monitor spent fuel was the subject of recent hearings involving Millstone. The Connecticu
Coalition Against Millstone. which has its office in Mystc. sought unsuccessfully to block a license
amendment at the Millstone 3 reactor.

The amendment will allow Millstone 3 engineers to reconfigure and add storage racks at that plant so more
wuste can be stored in the spent fuel pool.

Opponents had argued the addinonal spent fuel increased the chance of an accident in the event fuel w ux
placed in the wrongz postion in the pool

vion epposing the amendment. the Atomie Sufety and Licensing Bourd

“has demonstrated it can adhere o admimistrative conirols with

o

In di~smicaing the coslrmon p

14 NI P S T
ruled in October that thy

)
P N Yooy s U SN
adTaliuic ~ald H C-in-aeT
.3 L L et e ot N - v - h - . s ey, ] S~ B o oo d o -
Dl\ [SINERY O T v N AR N L non « ( QnCSImned >aie ~isotesnihield 1O e
ST b - } N i RS 3 < Vet v
v .. . - ~- ' sy R
COuzivit { HERa [N RSN SN s < NMGUSS 1ue SO s Cizduneiinyg
IS Ve e - - ™ e Vi . s Py Sl fia 2
~ L [T NN . U CURSICANA LU WD TSN B \ 2rEal Dlades in NN .
e “- I T » 3
T o3 KRN ¢ Wosala. B

WWW T““ av oo Bostern Conneonoss

S Coew N T



EDWARD LOANARKEY ~

RPN

JETAVELRN B0 LD N3
ST DTN MABRATHUAETR I~ WASHNG TN DT 18 e 1
§ \20Y: 125-283¢
e
COMMERCE COMMTES &

BTRICT™ OFFICEB:

gs 5 mIGH STREE® 55T 15
MECRQAD, MA 22112

RANKING MEMBER

SUBCCMMITTEE oN @ﬂngrgss ﬂf t‘b£ @nitkt‘ ét&f

TEECOMMUNIZATIONS, TRACE

AND CONEUMER PROTECTICN . 7811 3882800
BUDGET COMMITTEE %UUQE of ﬁgptESﬂItanh £9 168 CCNCCRD STREET. SUITE 13
RSBOLRCEE COM.WTT!E , — - FRAMINGHAM, MA 31757
R TBashington, ME 205152107 t508, 8781303

December 20, 2000

Mr. Richard A. Meserve

Chairman

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chairman Meserve:

1 am writing in regard to the Commission's Daily Event Report #37596 (December 15, 2000)
and the NRC Weekly Report from November 24, 2000, which report on two missing fuel rods
from the Millstone Nuclear Power Station Unit 1. As you know, Millstone 1 is in the process of
being decommissioned. During that procedure, workers have found that the box contsining the
two fue! rods, originaily stored in a spent fuel poo! at the plant, wes not listed in anv inventory
after 1980—meaning that these highly radioactive spent fuel rods may have been missing for the
last 20 years. This is disturbing news.

An article in The Nevw London Day on December 15, 2000, reports on the possibility that the rods
were shipped to low-level radicactive weste facilities in Barnwell, SC, or Richland, WA. Tke
NRC Weekly Report suggests that they may have been shipped to General Electric (GE). More
disturbing is the possibility that the rods are not in the possession of any licensed facility or have
been stolen. In order to better understand the facts and circumstances surrounding this situation,
I request your response to the following questions:

(1) What Commissicn requirements govern the storage of spent fuel at nuclear power plants?
What procedures and policies are licensees required to foliow to verify that no material 's
lost, stolen, or diverted? What fines or other penalties cen the Commissior. impose if a
licensee fails 10 adhere 0 such requirements? Does the Commission irtend to impose any
such fines or penaities iz this case?

(2) According to the aforementioned articie in The Day, Leon J. Olivier, a senior vice presicern:
and chief auclear officer at Millstone, and Bruce Kenyon, president of generation for
Northeast Utilides, indicated that they had no knowledge of any other commercial nuclear
plant that had misplaced spent nuclear fuel, Is the Commission aware of any other instances
of lost or misplaced spent fuel? Will the Commission require its licensees to review the
inventories of all other nuclear power facilities in the U.S. to determine if other discrepancies
exist? Are utilities required to periodically review their inventories 1o find whether these
types of discrepancies exist? How can we know whether the missing rods at Northeast
Utilities are an isolated incident or evidence of a more widespread phenomenon?

Attachment 2
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3)

(4)

®)

(6)

According to the article in The Day, radioactive waste at the facilities in South Caroiina and
Washington “is not buried in a precise iocatior.” Why not? Do these sites record at ieast the
quantity of the materials that are buried? Why wouldn't these sites require a knowledge of
the inventories on their premises? Whar are the potential public health consequences of
storing high-level waste like the spent fuel rods at low-level radicactive waste facilities?
What are the consequences for the workers at those facilities? What penalties are normally
imposed on licensees for sending materials 10 an improper fecility” Does the Commission
intend to impose any fines or cther penalties in this case?

According to the NRC Weekly Report, there is a box in the spent fuel pool at Millstone 1 that
workers were not abie to examine without assistance from GE. What sort of equipment and
expertise was required from GE to do this examination? Why are those resources and
expertise not located at the Millstone facility?

What assurances can the Commission provide that the spent fuel rods have not been stolen?
What would be the proliferation consequences of the diversion of this material?

I would like to receive a copy of the written repor: that the licensee is required to file with the
Commission 30 days after making the initial telephone report of the discovery, pursuani to 10
CFR 20.2201. ‘

Tae regulation of nuciear material is vital to protecting our public’s health and safety. Therefore,
I urge the Commission to thoroughly investigate this matter anc to take steps to prevent similar
incidents from occurring in the future. [ appreciate your attention to these matters, and I would
appreciate a response by January 18, 2001, If vou have any questions regarding my request,
please contact Brerder Plapp or Jeff Duncan of my staff at 202-225-2836.

Sincerely,

Zdward J, Markev
Member of Congress



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D.C. 20555-0001

February 1, 2001

Hears

CHAIRMAN

The Honorable Edward J. Markey
United States House of Representatives
Washington, D.C. 20515

Dear Congressman Markey:

['am responding to your letter of December 20, 2000, in which you asked several
questions concerning the accountability for two irradiated fuel rods presumed missing from the
Milistone Nuclear Power Station, Unit 1 (Millstone 1). Our responses to your specific questions
are enclosed. Please recognize that we are early in our review of this event and are still
pursuing clarification of a number of issues. The answers we are providing are based on our
current knowledge. The licensee is continuing its investigation and we will continue to monitor
its actions. As you requested, a copy of the Licensee Event Report, dated January 11, 2001, is
provided, including a time-line of the licensee's actions leading to the discovery of the condition.

The licensee’s initial investigation consisted of visual inspection of the spent fuel pool,
review of vendor and licensee fuel and fuel shipping records, and personnel interviews. Since
then, the licensee has retrieved records and reviewed potentially relevant documentation, such
as vendor fuel reconstitution records, spent fuel pool maps, control room logs, radiation work
permits, material transfer forms, and waste shipment records. The licensee intends to conduct
additional spent fuel pool visual inspections and personnel interviews and have further
communications with representatives from the licensed radioactive waste facilities in Barnweli,

South Carolina, and Hanford. Washington.

The U.S. Nuclear Regulatory Commission (NRC) staff has closely monitored the
licensee’s investigation since the licensee formally reported to the staff by telephone on
December 14, 2000, that it could not locate the two fuel rods. In addition, the NRC staff has

IR

discussed the event with individuals recresenting the Sia'ss of South Carolina and Washingtcn,

which have possible involvement as Agreement States, and will continue to engage them i the

event foliow up.

In closing, let me emphasize that | share your concerns regarding this issue. Because of
the potential health and safety implications, the NRC views the control of spent nuclear fuel to
be of great importance. At this point, it is highly likely that the two missing fuel rods are either
still located in the Millstone 1 spent fuel pool, or are buried at a licensed radioactive waste
disposal site, thereby posing little or no threat to public health and safety. However, the NRC
will closely monttor and evaluate the licensee's response to this event to assess actions to be
taken to preciude future similar events. If the missing fuel rods are buried at a low-level waste
disposal site, we will assess what corrective actions may be required.

Attachment 3
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It you have further comments or questions, please contact me.

Sineerely,

Richard A. Meserve

Enclosure: Questions and Answers



Questions and Answers

“What Commission requirements govern the storage of spent fuel at nuclear power
plants?”

NRC reqguirements governing the monitoring, inventory and record keeping for storage of
spent fuei at nuclear power plants are provided in Title 10 of the Code of Federal
Regulations (10 CFR), Part 70, “Domestic Licensing of Special Nuclear Material,” and in
particular Section 70.51, “Material balance, inventory, and records requirements.” The
requirements that address the manner in which the fuel is stored are provided in 10 CFR
Part 50 Appendix A, 10 CFR 50.68, 10 CFR Part 72, and the specific license for the

tacility.
“What procedures and policies are licensees required to follow to verify that no material is
lost, stolen, or diverted?”

In accordance with 10 CFR 70.51(c), a power reactor licensee is required to establish,
maintain, and follow written material control and accounting procedures that are sufficient
to enable the licensee to account for the special nuclear material (SNM) in its possession.

In addition, in accordance with 10 CFR 70.51(d), a power reactor licensee is required to
conduct a physical inventory of all SNM in its possession at intervals not to exceed

12 months.

The licensee is also required to maintain records on the inventory (including location),
disposal, and transfer of all SNM, which includes plutonium, uranium-233 (U-233), and
uranium enriched in the isotopes U-233 or U-235. According to the requirements of

10 CFR 70.51(b)(5), the licensee must retain records of transfer from the facility for the
lite of the license. but may dispose of material acquisition and physical inventory records

three years after the transfer is made.

Further, pursuant to the requirements of 10 CFR 70.54(a) and 74.15(a). the licensee mus!
submit a Nuciear Material Transaction Report to the Nuclear Material Management and
Safeguards System (NMMSS), operated for both NRC and the Department of Energy,
every ime its facility transters (or receives) SNM.

Frally inaccecrzatce win T2 CFR 70.83(2% and T4.12 2j{1), at ieast twice a year, the
licensee must submit material balance reports concerning SNM received, produced.
possessed, transferred, consumed, disposed of, or lost, and an inventory composition
report to NMMSS. NMMSS reconciles each licensee's report with a report generated from
NMMSS and requests investigation of any differences. NRC participates in reconciliations
when a reconciliation cannot be accomplished by NMMSS and the reactor licensee. The

NMMSS is discussed further in a subsequent response. '

Enclosure
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“What fines or other penalties can the Commission impose if a licensee fails to adhere to
such requirements?”

Violations of NRC regulations are subject to civil enforcement action and may also be
subject to criminal prosecution. After identifying an apparent violation, the NRC makes an
assessment in accordance with its Enforcement Policy.

Three primary enforcement sanctions are available: a Notice of Violation (NOV), a civil
penalty, or an order. An NOV identifies a requirement and how it was violated, and
formally cites the violation pursuant to 10 CFR 2.201, *Notice of violation;" it normally
requires a written response. A civil penalty is a monetary fine imposed under the authority
of Section 234 of the Atomic Energy Act of 1954, as amended (AEA). The AEA allows for
penalties of up to $100,000 per violation per day. The Debt Collection improvement Act of
1996 raised the amount to $110,000. An order modifies, suspends, or revokes a license
or requires specific actions be taken by a licensee or a person. The Commission's
authority to issue orders under Section 161 of the AEA is broad and covers any area of
licensed activity that affects the public healith and safety. NOVs and civil penalties may be
issued for violations. Orders may be issued for violations or because of public health or

safety issues.

“Does the Commission intend to impose any such fines or penalties in this case?”

The NRC staff's inquiry into the circumstances leading to the loss of accountability is still
ongoing. When complete, we will apply the Enforcement Policy to determine the
appropriate enforcement action. The NRC staff notes, however, that any civil sanction
may be limited by the statute of limitations, 28 U.S.C. § 2462, “Time for commencing
proceedings,” which i1s applicable to the NRC as well as other government agencies.

"According to the aforementioned article in The Day, Leon J. Olivier, a senior vice
president and chief nuclear officer at Millstone [1]. and Bruce Kenyon, president of
generation for Northeast Utilities. indicated that they had no knowledge of any other
commerciai nuclear piant that had misplaced spent nuclear fuel. Is the Commission
aware of any other instances of lost or misplaced spent fuel?”

The other instances the Commission 1s aware of are as foilows:

In 1880, a nuciear power piant snipped one more irradiated fuei rod than planned. The
licensee discovered the discrepancy in 1991 and notified the NRC and the NMMSS, and
corrected its records. The extra rod was protected along with the rest of the shipment.

On several occasions. licensees have reported “lost” or “missing” spent fuel, but in each
case the spent fuel was known to be contained in the reactor coolant system, the spent
fuel pool. or a refueling pathway, and thus was secure within the facility.
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“Will the Commission require its licensees to review the inventories of all other nuclear
power facilities in the U.S. to determine if other discrepancies exist?”

NRC is closely monitoring the licensee’s investigation to determine exactly what happened
to the two Millstone 1 fuel rods. Following the completion of the NRC's inquiry, we will
consider whether industry-wide generic action is warranted.

“Are utilities required to periodically review their inventories to find whether these types of
discrepancies exist?”

A power reactor licensee is required to conduct a physical inventory of all SNM in its
possession at intervals not to exceed 12 months in accordance with 10 CFR 70.51(a)(8)

and 10 CFR 70.51(d) .

“How can we know whether the missing rods at Northeast Utilities are an isolated incident
or evidence of a more widespread phenomenon?”

Licensee SNM inventory and transaction data are required to be reported to the National
Nuclear Material Accounting Database via the NMMSS. The NMMSS maintains
information on facility inventories, shipper-receiver differences, and inventory differences.
The transaction information is used to match reported shipments with corresponding
receipts. Twice a year, licensees reconcile facility records with the NMMSS information to
identify anomalies in facility records. The NRC staff is still investigating why the

Milistone 1 anomaly was not identified in 1980 or in later years by the licensee or NMMSS.
Based on the results of our investigation. we may elect to require additional actions at

other facilities.

"According to the article in The Day. radioactive waste at the facilities in South Carolina
and Washington ‘is not buried in a precise location." Why not?"

Regulations provided in 10 CFR 61.80. "Maintenance of records, reports, and transfers.
require that the licensee record and document. among other things, the quantity of
radioactive wastes in a shipment and the location of disposal in the site. Since South
farolina and Washington are Agreement States. the low-level waste disposal facilities in
these States are regulated by State agenc.es. Both States have adopted regulations
compatible with ©0 U=R Part 61, inciuding provisions ior reccring the locaion of

disposals.

The regu.ations at 10 CFR Pant 61 became effective in January 1383 and the State
regulations were adopted subsequent to 1983. If the Milistone 1 fuel rods were shipped to
either of these sites before 1983, the specific requirements of those regulations would not
have been applicable. However, according to officials from South Carolina and
Washington, the locations of disposed wastes were being recorded during the early
1980s. Thus, both facilities could retrieve waste, if necessary, because of the existence

of records for the location of specific disposals.
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“Do these sites record at least the quantity of the materials that are buried? Why wouldn't
these sites require a knowledge of the inventories on their premises?”

The quantities of radioactive materials are and must be recorded. Thus, the inventories
are required to be known. The records for disposal are based in part on the shipping
manitest provided to the waste storage facility by the licensee shipping the material.

“What are the potential public health consequences of storing high-level waste like the
spent fuel rods at low-level radioactive waste facilities?”

Currently there is no evidence that the Millstone 1 spent fuel rods were disposed of at a
low-level waste site. The Commission's regulations in 10 CFR Part 61 (and the
compatible regulations in the States of Washington and South Carolina) rely on a
combination of 100 years of active institutional controls (to control land use at the facility),
government ownership of land, and engineered barriers or depth of burial to isolate highly
radioactive wastes from people. However, because the fuel rods remain highly
radioactive longer than low-level waste, there is a potential for higher doses to possible
intruders after the Part 61 controls are no longer in effect. There is no present hazard
from the disposal of the two fuel rods from Millstone 1 at a low-level waste facility.

Another potential hazard is that radionuclides released from the fuel rods could migrate
into the groundwater, eventually exposing members of the public to radiation. The
licensee estimates the amount of radioactivity in the fuel rods to be approximately 300
curies. (Although we have not independently verified that estimate, it appears to be
reasonable.) This amount of radioactivity is a tiny part of the total inventory of several
million curies at each site that must already be isolated to protect the public health and
safety. Thus, the incremental effect of the fuel rods on public health and safety from
groundwater would be small. The hazard would depend on such factors as the specific
radionuclides in the waste and site specific characteristics, such as how fast the

groundwater moves.

"What are the conseguences for the workers at those facilities?”

Fadiation exposure of workers at the disposal facilities are governed by radiation
protect:on pregrams. The doses they receive from radioactive materials are continuously
mon:oied (o ensute that the doses are within regulatory limits. Both facilities routineiy
dispose of some low-level waste with relatively high radiation levels and have procedures
in place fcr ensuring that doses to workers are not only within the regulatory limits but as
low as is reasonably achievable. Therefore, we anticipate no significant consequences for

the workers.

“What penalties are normally imposed on licensees for sending materials to an improper
facility?”

The penalties for transporting or disposing of materials improperly are based on the
circumstances of each case. The Commission considers the quantity and radioactivity of
the materials. the exposure risk to workers or members of the public, and the effect on the
environment. The Commission also considers the underlying causes for the violation and
the licensee's efforts to identify and correct the problem.
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“Does the Commission intend to impose any fines or other penalties in this case?”

As noted previously, the NRC staff's inquiry is still ongoing. [f the staff determines that
the SNM was transported or disposed of improperly by the licensee, the staff will apply the
Enforcement Policy to determine the appropriate enforcement action. The NRC staff
notes, however, that any civil sanction may be limited by the statute of limitations, 28
U.S.C. § 2462, “Time for commencing proceedings,” which is applicable to the NRC as

well as other government agencies.

“According to the NRC Weekly Report, there is a box in the spent fuel pool at Millstone 1
that workers were not able to examine without assistance from GE [General Electric].
What sort of equipment and expertise was required from GE to do this examination?”

The box referred to in the NRC Weekly Report is an in-pool GE storage container,
designated SRP-2D, for segmented test fuel rods. Segmented test rods were used at
Milistone 1 in the 1970s and early 1980s as part of a joint GE-utility program to evaluate
fuel performance. The SRP-2D container is constructed like a fuel bundle, with a lower tie
plate, an upper tie plate, and spacers. A bundle channel encases the SRP-2D assembly

to provide torsional support, preventing flexing during handling.

Because the channel housing would have to be removed and the upper tie plate may have
to be removed to see if the missing fuel rods had been placed in SRP-2D, the licensee
contracted with qualified GE personnel experienced in bundle disassembly activities to
perform the inspection. Anticipating that special tools might be necessary to disassemble
the container, the licensee also contracted with GE to provide those tools.

“Why are those resources and expertise not located at the Milistone [1] facility?”

Milistone 1 employs personnel who are qualified to perform fuel handling activities,
including dechanneling. However, bundle disassembly activities, such as upper tie plate
removai, are not routine operations and are not normally performed by station personnei.
GE personnel performed the iast bundle disassembly activities at Millstone 1 in the early
1980s. The licensee decided it was safer to use experienced GE personnel for the recent
storage container examination. The special tools (which were in fact not required for the
examination) are used (0o Infrequently to justify their purchase.

“What assurances can the Commission provide that the spent fuel rods have not been
stolen?”

The very high radiation level of the material makes theft difficult, dangerous, and very
unlikely. The radiation levels also make the material of limited or no economic value.
Moreover, the amount and chemical form of the fissile material contained in the two spent
fuel rods make it unlikely, in our judgment, that the rods could be used to assist in the
manutacture of a weapon. Had a theft occurred for the purpose of terrorism or
radioiogical sabotage, it would be expected that such a threat would have materialized in
the 20 years over which the discrepancy is believed to have existed. No such threat has

been identified.
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Q. “What would be the proliferation consequences of the diversion of this material?”

A.  The two fuel rods pose no risk of proliferating nuclear weapons. The uranium (U-235) in
the fuel rods is low-ennched uranium (2.44%). The amount of U-235 in each rod is about
50 grams. The plutonium created in each rod during its time in the reactor core is
estimated to be approximately 20 grams. In general, the NRC considers proliferation
consequences to be small for SNM quantities less than 5000 grams of highly enriched
uranium (>20% U-235) or 2000 grams of plutonium, or a combination thereof
(10 CFR 73.2, "Special nuclear material of low strategic significance®).

Q. ‘I would like to receive a copy of the wrmén report that the licensee is required to file with
the Commission 30 days after making the initial telephone report of the discovery,

pursuant to 10 CFR 20.2201.”

A.  Acopy of the licensee’s report is attached.

Attachment:
Licensee Event Report
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U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555-0001
Subject: Millstone Nuclear Power Station, Unit No. 1, Docket No. 50-245

Licensee Event Report (LER) 2000-02-00

This letter forwards Licensee Event Report 2000-02-00 (Attachment 1) and is submitted
pursuant to 10CFR20.2201(b).

It you have any questions regarding this letter, please contact Mr. Bryan S. Ford at
(860) 437-5895.

Very truly yours,
NORTHEAST NUCLEAR ENERGY COMPANY

eWey,
= 7

Bryan S. Ford

Director Decommissioning

H. J. Miller, Region | Administrator
J. B. Hickman, NRC Senior Project Manager, Millstone Unit No. 1
T. J Jackson, NRC Region 1

ce:

Director

Bureau of Air Management

Monitoring and Radiation Division
Depantment of Environmental Protection
79 Elm Street

Hartford, CT 06106-5127
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I. Description of Event

During a reconciliation and verification of the Milistone Unit 1 spent nuclear fuel records, it was concluded that the
location of two full-length irradiated fuel rods was not properly tracked in the Special Nuclear Material (SNM)
records. The records reconciliation and verification effort is part of ongoing decommissioning activities at Millstone
Unit 1. A condition report (CR) M1-00-0548 was written on November 16, 2000, documenting the issue. Table 1

provides a description of the fuel rods.
The two irradiated fuel rods are from fuel assembly MS 557, which was disassembled in 1972 for inspection. The
two rods were displaced during the re-assembly of assembly MS 557 in 1974. Records indicate that in 1879 and

1980, the displaced rods were physically verified to be stored in a canister in the Spent Fuel Pool (SFP). The rods
and canister are no longer in the SFP location documented in 1979 and 1980. Records retrieved to date do not

document their relocation or disposition.

On December 14, 2000, Northeast Nuclear Energy Company (NNECO) notified the Nuclear Regulatory
Commission (NRC) of the fuel rod accountability issue via telephone pursuant to the requirements of
10CFR20.2201(a)(ii) and 10CFRS50.72(b)(2)(vi). Concurrently, NNECO notified the State of Connecticut.

I Chronology
| October ]Assembly MS 557 was disassembled by the fuel vendor to provide assembly components for
| 1972 analysis and testing. 7 ,
May 1974 } Assembly MS 557 was reassembied by the fuel vendor. Two rods were not replaced into the -
assembily. / /
1874 [ The fuel vendor conducted a Segmented Test Rod (STR) Program that included shipping of ] /
through irradiated, segmented (partial length) test fuel rods in a shielded cask to the vendor for analysis
1984 and evaluation. This program also resulted in the construction of a separate assembly (canister), ’ !
SRP-2D to hold discharged segmented test rods as needed. | ’
1978 Work was periormed in the SFP 1o process, consclidate and store miscellaneous irradiated o
through components and instruments in cask liners. | ’
1985 | ’
March ' A SFP map dated March 13, 1379 identifies two rods in a canister located in the SFP. ) *
1Q7Q
[ May 1579 } A reactor engineer requests that the onsite fuel vendor representative visually inspect the canister T
| i inthe SFP and dentity the tan fus! rode whirzing the serial numbers. The vendor responds that i
' | their visual inspection of the reds and applicas e fue assembly records indicates that the two fuel ]
rods are from assembly MS 557. The reactor engineer begins tracking these two rods on an }
inventory card in the Fuel Card index. |
April 1880 | The fuel rods are noted on the SFP map of April 30, 1980 as located in a storage canister in the
SFP.
September | A SFP map dated September 18, 1980 no longer \dentifies the location of the fuel rods and
1980 canister.
1980 Numerous shipments of miscelianeous irradiated components from the SFP occurred.
through
1990 ]
1930 An inventory list was completed in early 1890 and there was no indication of the canister or the two
fuel rods.

NRC FCRM 3864 14.65.
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November | The records reconciliation and verification effort identifies that the location of two full-length
16, 2000 iradiated fuel rods was not properly reflected in Special Nuclear Material {SNM) records.

Condition Report M1-00-0548 was initiated.

NNECO notified the Nuclear Regulatory Commission (NRC) of the fuel rod accountability issue via

December
14, 2000 telephone pursuant to T0CFR20.2201(a)(ii) and 10CFR50.72(b)(2)(vi). Concurrently, NNECO

December | The licensed facilities in South Carolina and Washington that receive radioactive waste material
shipments from Millstone were contacted and informed about the fue! rod accountability issue.

notified the State of Connecticut.

20, 2000

Investigation

A response team was established and later augmented to locate the fuel rods. Due to the radiation levels
associated with the fuel rods, the investigation focused on locating the rods either in the pool or at a facility licensed
to accept radioactive material. Initial reviews of records and visual inspections of the most likely locations in the
SFP have been performed. Selected visual inspections of the SFP were conducted assuming four possible
scenarios: (1) the rods are still in their original canister, (2) the rods have been removed from the original canister
and have been placed in a different canister, (3) the rods have been placed in a fuel assembly, or (4) the rods are
stored in other available locations; e.g., empty fuel storage locations, control rod storage tubes, etc.

The following specific actions have been completed:
1. The visua! inspection of assembly MS 557 indicates that it contains a dummy spacer capture rod and an

empty hole in one tie rod location.

Two specific possible locations for the rods were identified and visually inspected: assembly (canister)

2.
SRP-2D and the fue! canister containing fuel assembly MS 508.

3. A visual inspection of accessible spent fuel poo! locations was made with special camera
equipment.

4 A review of selecied vendor and licensee fuel records has been performed.

5. A review of seiected vendor and licensee fue! shipment records has been performed. The record of
shipments of irradiated fuel descrive transfer of test rods 1o the vendor during the 1974-1984 time
pernod. The vendor location noted on the shipping records was not capable of receiving full-length
irradiated fue' rods during the 1374-13984 time period. Therefore, it is considered unlikely that the fue!
150s were shipped 1o this vendor location,

6. Personnel interviews have heen cerormed.

7. Aradioiogical and crinca.ty zssessment of the two fuei rods was performed.

8. An independent review team has been established to assess completed actions and provide

recommendations as the irvestigation continues.

The investigation is on-going and the investigation team is being augmented as needed.

Health and Satety

An assessment of the contact radiation levels of the two fuel rods has been performed. Contact radiation levels
were initially estimated 1o have been on the order of 8000R/hr in the early 1980's and approximately 1000R/hr
today. Resulis of the detailed calculations revealed that doses were on the order of 1600R/hr in 1980 and 850R ‘hr
in 2000. With these radiation levels, removal from the SFP. other than in a shielded cask would have triggered
multiple plant radiation alarms.  The possibility of theft or diversion of the two fuel rods is highly improbable due to

the estimated radiation levels.

NRC FORM 36€4 (4.35,
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Two possible scenarios have been analyzed for health and safety:

1.

NRZ FORM

Fue! rods remain on site.

A criticality calculation has shown that even with the rods inadvertently located next to the most reactive fuel
assembly in the spent fuel pool, the geometric configuration is such that the local fuel assembly array, as well
as the pool would remain below 0.90 K.« sub-critical. If the rods remain in the SFP, they are stored safely with
the other spent fuel and there is no undue threat to the health and safety of the public or plant workers. '

Further visual inspections of the SFP are planned.

Fuel rods were shipped off site.

If a shielded cask shipment occurred, it was shipped to a licensed facility, either as:

(a) lIrradiated fuel to the fuel vendor; or

If the fuel rods have been sent to a licensed irradiated fuel vendor, they are being stored in accordance
with the vendor’s license requirements which are estabfished 1o ensure that there is no undue risk to the
health and safety of the public, environment and the worker. Further records review is ongoing.

(b) lrradiated waste to a licensed facility.

Aninitia! review of shipping records indicates that the only facilities considered credible for receiving these
rods as irradiatec waste are the licensed radicactive waste disposal sites in the States of Washington and

South Carolina.

During shipment of these rods in a shielded cask, the general radiation profiles for the two fuel rods would
have been within the mits es:atlished for transponation to these licensed facilities under existing DOT.
NRC and States of Washing!on and South Carolina reguiations. Therefore, due to the controls in place
durng the shipping of ragicactive material to these licersed faciiities. there is no undue threat to the healt~
ango sa'ety of the pubiic. resuiting from the possible shipment of these fuel rods.

~ninitial review of these faciities has indicated that although these facilities are not licensed to accept
spent nuclear fuel, they are a2.1~orized 1o receive and pessess soure 2 material and speza! nuclear
material. This review also i~ zated that the total activity and volume associated with the rads is a smai;
fraction of the total activity and volume accepted at these sites. In addition, a criticality evaluation of =2
two tuel rods was performed. in the optimum (or worst case scenario) configuration, the criticality
evaluation of the two rods with an enrichment of 2.44 w/o % at zero burn-up, with a water reflector,
indicates that the fuel would be substantially sub-critical. Therefore, due to the controls in place at these
facilities licensed to accept radioactive material, there is no undue threat to the health and safety of the
public, or workers at these facilities, resulting from the possible shipment and receipt of these fuel rods.

Further records review is ongoing.
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V.

Vi

VI

Vil

Cause of Event

NNECO can not provide the apparent cause for this event at this time. The investigation is on-going.

independent Assessment

The Independent Review Team that is augmenting the investigation has performed an initial assessment. They
have independently determined that:

* They concur with the information and data reviewed to date that there is no undue risk to the health and safety
of the public, plant workers or licensed facility workers.
* Evidence to date does not strongly support one scenario over the other; i.e., that the fuel rods are in the SFP

or have been shipped to a licensed facility.

Ongoing Actions

The investigation and the following actions are ongoing:

1. The establishment of an enhanced project team.

2. The performance of additional SFP visual inspections.
3. The continuation of records retrieval and review of relevant documentation (e.g., SFP maps, control room

logs, vendor fuel reconstitution records, radiation work permits, waste shipment records, and material
transfer forms).

4. The conduct and documentation of additional personnel interviews.

5. Ongoing communications and notifications to the licensed facility located on the Hanford Reservation in the

State of Washington and the licensed facility located at Bamwell in the State of South Carolina.

Future Reports

In accordance witr 10CFR20.2201 {d). subsequent 1o this wnitten repont, additional substantive information wii. te
reporied within 30 Zays of discovery of such information. A Supzlemental Report will address the following

agditional 1ssues:

Ciumstances under which the rods were lost.

Statement of disposition. or prokable disposition of the rods.

ACtons that nave been laken and wii be taxen to recover the rods.

Description of procedures or measures that have been, or will be taken to prevent recurrence.

W

NRC FORM 3624 2-35
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Table | - Fuel Rods Description

| One GE 7D Tie rod and One GE 7D Spacer Capture Rod

Type of Special Nuclear Material;
Uranium dioxide initially enriched to 2.44% in Zircaloy 2

Material:
cladding

Length of Fuel Rods: 158 inches

Fuel Rod Diameter: 0.570 inches

7732.0 grams (year 2000)

Total Uranium in the 2 Fue! Rods:

Total Uranium,;s in the 2 Fuel Rods: 101.4 grams (year 2000)

Total Plutonium in the 2 Fuel Rods: 40.2 grams (year 2000)

Total Fissile Plutonium in the 2 Fuel Rods: | 32.8 grams (year 2000)

| 2591 X 10° Ci (year 2000)

Activity Level:
Average Burnup of Assembly MS 557 | 9011 MWD/MTU
Effective Full Power Days (EFPD): { 508 EFPD

NRC FORNM 3884 498




COMMUNICATION PLAN

Significant Status Updates

NRR will assure that key staff personnel and outside stakeholiders (see attached list) are
notitied promptly.

OSP will assure tiat involved States are notified.

Q&As (continually being revised as new infoissues emerge) will have been provided to
OPA and other NRC liaison offices to respond to outside inquires.

70.52 Report

Same as above plus:

IRO notifications will made. Recipients will have been pre-briefed that this is a known
event which the NRC has been following for nine months.

Final Investigation Report (Note: these actions will begin when the results of the
investigation are provided to the NRC and other stakeholders not
necessarily when the report is issued)

Same as Significant Status Updates pius:

If investigaticn conciudes that fu
with involved Stateis) on approp

el rods are at an LLW site, initiate detaiied discussions
riate course of action. (Alternatives. considerations.

cost benefit analysis including exammations and testing possible and or required.
licensing requireents ard opions) Prelimimary discussion have already taken place.
o !
Final Root Cause Repot INoste: trese acuons wiil begim wher the results of the Fuel Rod

Accoun abity Project’s investigation are provided to the NRC
and other stakenolders not necessarily when the report is issued)

[nitiate generic communications as appropriate.

Attachment 4



Milistone Missing Fuel Contact Lis:

EDO

Deputy Executive Director for Reactor Programs
William F. Kane

Deputy Executive Director for Materials. Research and State Programs
Cari J. Papenelic
Regional Coordinator, Region |
NRR

Samuel Collins
Jon Johnson

Division of Licensing Project Management
John Zwolinski

Project Directorate {V
Stuart Richards

Project Directorate 1V-2
Steve Dembek
John Hickman
Region |

Hubert J. Miller
James T. Wiggins

Public Affairs
Nei Sreenan
Diane Screnz

Division of Nuciear Material Safety
esrge Pangburn

rans Costelic

o

(3]

Decommissioning and Laboratory Branch
Ron Bellamy

Todd Jackson
NMSS

Martin Virgilio
Margaret Federline



Division of Waste Management
John Greeves
Josephine Piccone

Decommissioning Project Branch
Larry Camper
Jim Shepherd

Ervironmental and Performance Assessment Branch
Tom Ess.3
Jim Kennedy

Division of Fuel Cycle Safety and Safeguards
Mike Weber
Robert Pierson

Safety and Safeguards Support Branch
Catherine Haney
Barry Mendelsohn

RO
Joe Holonich
Steve McGuire
OGC
Jim Lieberman
Stu Treby
Ann Hedgdon
STP
Paul Lohaus
Spiros Drogitias
John Zabko
QOPA
Sue Gagner
Victor Dricks
Rosetta Virgilio
Region |l

Regional State Liaison Officer
Robert Trojanowski



Region 1V

Fuel Cycle/Decommissioning Branch
Blair Spitzburg

Regional State Liaison Officer
Chraries Hackney

OlG

William McDowell
Lisa Pace



Connecticut

Mike Firsick

South Carclina

Henry Porter

Washington

Gary Robertson

Qutside Stakeholders

michael.firsick @po.state.ct.us
(860) 424-3517

porterhj@ columb34.dhec state.sc.us
(803) 896-4245

gary.robertson@doh.wa.gov
(360) 236-3241



