Planting a tree at the Big Rock Point site during the Greenfield Ceremony in August 2006.

A Decommissioning
Wrapup
Commercial Reactor Decommissioning Status in 2006
The current status of the commercial reactor decommissioning
projects in the United States and the major milestones
achieved over the past 12 months.
By Edward C. Doubleday

F

or the past decade or so, a major facet of the commercial nuclear power plant industry in the United
States has been the decommissioning of shutdown
plants. At any given time, some 10 power plants have been
in the process of decommissioning and/or demolition.
Now, however, the current phase of commercial decommissioning work is winding down, and with most nuclear
plants currently in service expecting to continue operation beyond their original 40-year licenses, the next era of
plant decommissioning may be many years in the future.
The last 12 months, however, have been an extremely
successful period for decommissioning and decontamination (D&D) professionals with the completion of physical decommissioning at a number of major projects. The
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myriad of unknowns that faced the industry 10 years ago
with the unplanned shutdown of so many plants simultaneously challenged regulators, owners, and contractors
alike. Working together, these separate entities resolved
the issues such that the industry has successfully demonstrated that a large commercial nuclear power plant can
be effectively decommissioned and the land returned to
the community for economic development or other local
use. This is an extremely important consideration, given
the recent industry interest in new plants.
Here we take a look at the current status of the commercial decommissioning projects, presented in alphabetical order. It is based, in large part, on information that
each plant provided in support of the American Nuclear
Society’s (ANS’s) Decommissioning, Decontamination
and Reutilization Division newsletter.

B IG R OCK P OINT

C ONNECTICUT YANKEE

In late August 2006, Big Rock Point hosted a Greenfield Celebration, on the 44th anniversary of its receiving
an operating license from the U.S. Atomic Energy Commission. This event marked the end of the Big Rock Point
decommissioning process. Earlier in the year, in April,
demolition of the containment interior concrete was completed and the steel containment sphere shell was removed.
Consumers Energy’s Big Rock Point was a 67-MWe
General Electric Co. boiling water reactor (BWR) located in northern Michigan. It began operation in 1962 and
shut down on August 29, 1997, just three years shy of the
end of its operating license, because improvements to meet
future regulatory requirements were not considered costeffective, given the small size of the plant.
After the celebration, there was still some status survey
work being done at the plant site, as well as final grading
and seeding. Once that is completed, all that will be left
of the Big Rock Point plant site will be the independent
spent fuel storage installation (ISFSI), which will hold the
plant’s spent fuel until it can be shipped to a national
repository—and the Big Rock itself, just offshore in the
shallow waters of coastal Lake Michigan, from which the
plant took its name. License termination was expected
from the U.S. Nuclear Regulatory Commission in the first
quarter of 2007.
If the sale of Consumers Energy’s other Michigan nuclear power plant, the Palisades plant, to Entergy Corp.
is completed as expected in the first quarter of 2007, the
deal will include Big Rock Point’s ISFSI, marking the end
of Consumers Energy’s involvement in the nuclear industry.

Connecticut Yankee, a 590-MWe Westinghouse pressurized water reactor (PWR), began operation in 1968 and
shut down in 1996. Decommissioning work began two
years later.
In July 2006, the containment building was successfully demolished with the use of hydraulic hoe rams that
broke up the structure from the bottom up. Pillars around
40 feet wide were created and then weakened one at a time

Demolition of the Connecticut Yankee containment building in summer 2006.

to allow the containment to settle down on itself until the
dome portion could be reached by the hoe rams. The
process took approximately four months.
By August 2006, major demolition of the plant was
completed, and physical decommissioning was expected to
be completed by the end of the year.
The plant shipped some 365 million
pounds of decommissioning waste for
offsite burial between 2003 and the
end of 2006.
Final status surveys (FSSs) of miscellaneous land areas were scheduled
for completion in early 2007, and license termination is expected this
summer. Approximately 30 acres of
the site, which will hold the ISFSI and
a new administration building to support long-term fuel storage activities,
will remain under NRC license.

F ERMI -1

The Big Rock Point plant before start of decommissioning.

Detroit Edison’s prototype sodiumcooled fast breeder reactor, the 94MWe Fermi-1 unit, operated from
1963 to 1972. In October 1966, the
plant suffered a partial nuclear meltdown. No radiation was released offsite, and no one was injured. The accident was attributed to a piece of
zirconium that obstructed a flowguide in the sodium cooling system.
Two of the 105 fuel assemblies melted
during the incident, but no contami-
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Dairyland Power Cooperative is in
the process of removing the La
Crosse BWR reactor vessel for packaging and shipment to the Barnwell
LLW disposal site before it closes to
out-of-compact waste in mid-2008.
nation was recorded outside the containment vessel. The
plant continued to operate until September 1972. Fuel was
removed from the plant in 1975. It shares a site with the
Fermi-2 BWR.
During the past few years, the Fermi-1 Decommissioning Project has continued to make slow, but safe,
progress. In December 2005, the plant staff safely reacted
sodium residues in Primary Sodium Loop No. 1 after separating the loop from the reactor and building a processing system to perform the reaction in situ. Efforts are under way to set up Loops Nos. 2 and 3 for similar
processing, as well as the reactor vessel itself.
Other recent actions include the removal of components from the top and inside the reactor that interfere
with removal of the rotating plug graphite block layers.
The control rod extensions will be the next components
removed.
Currently, an enclosure is being built around the reactor in preparation for the removal of the graphite blocks.
Efforts are complicated by the sodium residues remaining in the reactor vessel and possibly trapped inside components. The graphite blocks need to be removed so that

the remaining sodium residues in the reactor vessel can be processed.
In early 2006, camera inspections and
dose measurements were taken inside the
reactor, and a Request for Proposals for
the reactor vessel and large component removal portion of the project was issued.

Dairyland Power Cooperative’s La
Crosse BWR was built in 1967 and shut
down and placed in SAFSTOR in 1987.
The spent fuel is still being stored in the spent fuel pool at
the reactor site.
However, Dairyland is in the process of removing the
reactor vessel for packaging and shipment to the Barnwell,
S.C., low-level waste disposal site before it closes to outof-compact waste in mid-2008. This process is complicated by the location of the spent fuel pool directly adjacent to the reactor vessel.
In March 2006, the entire vessel was grouted. The utility plans to cut away enough of the biological shield
around the reactor with a diamond wire saw to allow the
vessel to be moved out laterally. A large hole will also be
cut in the side of the reactor building to allow for the vessel removal.
All remaining Class B and C LLW was shipped to Barnwell in July 2006, leaving only Class A material onsite and
allowing for the complete decommissioning of the site
without any “greater-than-Class-C (GTCC)” issues.
In 2007, the utility plans to erect a large gantry crane
(by March), package the vessel in a separate container,
grout the container, and heavy haul the container to a rail
spur on the site for shipment (by June).

Rigging holes being drilled in the La Crosse reactor building to support vessel removal.
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L A C ROSSE

M AINE YANKEE
In October 2005, the NRC notified Maine Yankee that
its former plant site had been successfully decommissioned in accordance with NRC procedures, and the
Maine Yankee license was amended to reduce the land under the license from approximately 179 acres to the 12acre ISFSI site, located on Bailey Point peninsula.
Maine Yankee, an 860-MWe Combustion Engineering
PWR, entered into service at the end of 1972. It was shut
down in December 1996.

The Rancho Seco reactor vessel is currently being segmented for packaging and disposal.

The Maine Yankee site after completion of decommissioning work.

During its decommissioning process, Maine Yankee
recorded the following key accomplishments:
● Zero lost time injuries over a period of more than three
years.
● Completing decommissioning for less than half the
NRC’s radiological dose limit.
● Radiological cleanup of the site to a level significantly
lower than the 10-millirem target.
● First-ever use of explosives to safely demolish a containment building.
● Approximately 400 million lb of waste safely removed
from the site by rail, truck, and barge.
● Largest single campaign to move spent nuclear fuel from
wet to dry storage.
● Creation of an upland marsh area.
● Donation of 200 acres of plant property for conservation
and environmental education.
● Transfer of 400 acres of plant property now undergoing
economic development.

R ANCHO S ECO
The Sacramento Municipal Utility District’s Rancho
Seco plant, a 913-MWe Babcock & Wilcox PWR, began
operation in 1975. It was shut down in 1989 as a result of
a referendum. In 1995, the NRC approved a SAFSTOR
plan for the plant, but a few years later, the utility owner
opted to begin an incremental dismantlement approach to
decommissioning.
In the spring of 2006, cutting and packaging of the reactor vessel internals was completed. Mechanical cutting
and milling, not to mention brute force, were used to remove the internals underwater.

Disposition of the concrete in the reactor building is
currently under study, and negotiations with demolition
and disposal bidders are under way. Self-performance and
partial removal as an alternative is also under review.
At press time, the reactor vessel itself was being segmented for packaging and disposal, with robotically controlled high-pressure water/grit cutting (not underwater).
All pieces except beltline pieces will be shipped in Sealand
containers. The six beltline pieces will be placed in two
boxes, grouted, and then shipped to the EnergySolutions
disposal facility in Utah. Cutting was expected to be completed in January 2007.
Cleaning of embedded drain piping in the auxiliary
building is nearing completion using a grit blast system
that vacuums the debris and grit out from the end of the
pipe. Similar work is complete in the reactor building, but
piping remains to be cleaned in the spent fuel building and
the turbine building. All contaminated underground pipe
outside has been removed except for the liquid effluent
line, which will be removed in 2007 along with the effluent basins.
Room decontamination is in progress in the auxiliary
building and is expected to continue throughout 2007. All
current decommissioning activities are expected to be
completed by the end of 2008. At that time, a partial release of the site from the Code of Federal Regulations, Sec.
10, Part 50 license is expected. Decommissioning of the
waste storage building will be completed once waste disposal is complete. The ISFSI is under a Part 72 license and
will remain until the U.S. Department of Energy takes the
fuel.
The License Termination Plan (LTP) was submitted to
the NRC in April 2006. Requests for Additional Information were received in October, and those responses
were being prepared at the end of the year. The LTP public meeting was held November 12. Derived concentration guideline levels have been determined using the industrial worker scenario, due to the ongoing use planned
for the site. The FSSs are in progress, based on methodology submitted in the LTP.

S AN O NOFRE -1
San Onofre-1, owned by Southern California Edison
Co., is a 436-MWe Westinghouse PWR. It began opera-
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Phase I of the San Onofre-1
Decommissioning Project is
approximately 68 percent complete
and is forecast to be completed in
2008. The remainder of the
decommissioning project will be
completed concurrent with the
decommissioning of the other two
units on the site, which is projected
to be many years into the future.

S AXTON
The Saxton Nuclear Experimental
Corp. plant was a small (23.5-MWe) Westinghouse PWR that generated its first
electricity in 1962. For 10 years, the plant
served as a research and training facility
for scientists, engineers, and nuclear plant
operators worldwide. It was shut down in
1972 and placed in SAFSTOR in 1975.
The fuel was shipped to the Savannah
River Site.
Phased decommissioning work began
in 1986, and full decommissioning began
in 1998, when the reactor vessel, steam
generator, and pressurizer were removed
and shipped by train to the Barnwell LLW
disposal site. Physical decommissioning
was completed in 2005, with the site returned to its natural state.
The license for the facility was terminated in November 2005.

tion early in 1968 and shut down permanently at the end
of 1992. The facility transitioned from SAFSTOR to acT ROJAN
tive decommissioning in 1999.
Today, the project is nearing completion of its seventh
Trojan, Portland General Electric’s (PGE’s) 1095-MWe
year of decommissioning. Hydraulic pounding and torch
cutting are bringing down remaining standing structures Westinghouse PWR, began operation in 1976. It was shut
on the site, which include the containment sphere, por- down in 1992 for economic reasons. The large compotions of the sphere enclosure building wall, the spent fuel nents (four steam generators and the pressurizer) were rebuilding (with the pool liner removed), and the radwaste moved in 1995, and in 1996, the NRC approved the debuilding, empty of all equipment. Key decommissioning commissioning plan.
In 1999, as a first-of-its-kind project in the United
activities include dismantling the containment sphere and
removing the fuel storage and radwaste buildings to ap- States, the reactor vessel and internals were removed intact
and shipped up the Columbia River to an LLW burial site
proximately 12 feet below grade.
Since spring 2006, the project has focused its efforts on in Richland, Wash.
In 2001, the final survey began, and by 2003, all spent
crushing, loading, and shipping debris from inside the containment. Some 112 million lb of demolition debris have fuel had been transferred from the spent fuel pool to the
been removed and shipped since the start of the project us- ISFSI. PGE completed the final survey and submitted all
ing various means, including lift liners (synthetic bags) and results to the NRC in 2004; in 2005, the NRC and the Sitintermodal containers. The project expects to ship another ing Council approved the site for release. In May 2006,
70 million lb of materials from the site by the
end of 2008.
During 2007, the project will focus on completing the following decommissioning activities:
● Removing the radwaste building.
● Dismantling the Unit 1 spent fuel building.
● Clearing the area for the second ISFSI pad
(for fuel from San Onofre-2 and -3, still operating on the site). The first pad of the ISFSI
contains 31 advanced horizontal storage modules. Eighteen of these have been used to store
San Onofre-1 spent fuel and GTCC waste. Beginning in 2007, the remaining 13 modules will
be used to store spent fuel assemblies from the
two operating units.
Phase I of the project is approximately 68
percent complete and is forecast to be completed in 2008. The remainder of the decommissioning project will be completed concurrent with the decommissioning of the other
two units on the site, which is projected to be
many years into the future.
The Trojan cooling tower was imploded in May 2006
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The Yankee Rowe plant
before (above) and after
decommissioning.

the cooling tower was
safely and successfully
imploded.

YANKEE
The Yankee Rowe
plant, a 167-MWe
Westinghouse PWR,
began operation in
1961 and was shut down 30 years later in 1991. The steam
generators were shipped to Barnwell in 1993, the decommissioning plan was approved in 1995, and the reactor
vessel was shipped to Barnwell in 1997.
Physical decommissioning of the plant was completed
in September 2006, including the installation of additional groundwater monitoring wells. Decommissioning waste
shipments were also completed in September, and grading
and seeding of the site were completed by the end of the
year. All FSS field activities were completed in September,
and the FSS reports were completed and submitted to the
NRC at the end of the year.
Work remaining at the site includes the completion of
the extension of an adjacent dam onto Yankee property,

and installation of a modular ISFSI administration building to support long-term spent fuel storage operations.
Groundwater monitoring will continue until the Massachusetts closure criteria are achieved. License termination
is scheduled for mid-2007. Approximately one acre will
remain under NRC license.

SAFSTOR
In addition to the previous plants, several plants have
been shut down but are currently in either a SAFSTOR
condition or are proceeding with limited decommissioning activities:
● Zion-1 and -2.
● Humboldt Bay.
● Three Mile Island-2 (actually in postdefueling monitored storage—see “Whatever Happened to TMI-2, and Other Nuclear Waste Issues,” this issue, page 68).
● Indian Point-1.
● Dresden-1.
● Millstone-1.
● Peach Bottom-1.
■

Work remaining at the Yankee site
includes the completion of the
extension of an adjacent dam onto
Yankee property and installation of
a modular ISFSI administration
building to support long-term spent
fuel storage operations. Groundwater monitoring will continue until
the Massachusetts closure criteria
are achieved. License termination is
scheduled for mid-2007.
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