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INTRODUCTION 

The Experimental Boiling Water Reactor (EBWR), located 
on the Argonne National Laboratory-East (ANL-E) site, 
started operations in 1957. The initial rating was 20 MW(t). 
The rating was eventually increased to 70 MW(t) in 1959 
and 100 MW(t) in 1962. The reactor was shut down in 
1967 and all of the fuel was removed from the facility. The 
facility was placed in dry lay-up until 1986. 

ANL-E personnel started the decontamination and 
decommissioning (D&D) effort in 1986.") Supporting 
equipment such as the external steam system and some of 
the upper reactor components, the core riser and the top fuel 
shroud, were removed at that time. Characterization of the 
facility was also undertaken. 

The contract to complete the EBWR D&D Project was 
issued in December 1993. The initial schedule called for 
the final effort to be divided into five phases that were to be 
completed over a four year period. However, this schedule 
was subsequently consolidated, at the request of ANL-E, to 
a thirteen month period, with the on-site work to be 
completed by the end of 1994. 

Development of documentation, procedures and plans, 
required prior to the commencement of on-site activities was 
begun in January 1994. These documents included the "Site 
Specific Health & Safety Plan", "Radiological Control Plan", 
"Project Work Plan" and "Project Quality Assurance Plan". 
On-site mobilization was completed in March 1994. 

PHASE I 

The first phase of the project, the removal of the remaining 
reactor internals, was started on March 23, 1994 and 
completed on April 19, 1994. Volume reduction and 
packaging of the material began on April 20,1994 with the 

reduction of portions of the thermal shield. The use of 
plasma arc cutting was planned for segmentation of the 
reactor components in the Spent Fuel Storage Pool (SFSP). 
However, several days after the segmentation operation was 
begun problems maintaining the pilot light under water 
were encountered. The segmentation task was delayed for 
several weeks until a corrective actions could be identified 
and implemented. As of September 1994, this task was 
90% complete. 

PHASE II 

Phase I1 of the project involved the removal, segmentation, 
and packaging of the reactor vessel. This task was started 
on May 2, 1994 and completed on July 8, 1994. Because 
of the fact that the EBWR had been taken out of service in 
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1967, the dose rates inside the reactor vessel had decreased 
sufficiently to enable personnel to access the vessel for short 
periods of time. Therefore, a semi-remote method was 
chosen for segmenting the vessel. A hydraulically operated 
milling machine was fabricated to be placed inside of the 
vessel. Only the initial installation required personnel to be 
located inside of the vessel. The vessel was segmented into 
five rings about five feet tall and weighing approximately 
13,000 pounds each and the bottom bowl section. Each of 
the rings and the bowl section were removed and further 
volume reduced in a containment tent using a semi-remote 
track system and oxygen-acetylene cutting. 

During this phase a test was completed to determine the 
effectiveness of using high pressure water lancing as a 
segmentation device. Although this technolow was found 
to be an effective segmentation tool, it was very slow 
relative to plasma arc cutting and control of the secondary 
waste water was difficult in the EBWR environment. 

PHASE III 

The third phase of the project was to remove the biological 
shielding. Some of the biological shielding, the lead layer, 
was removed in conjunction with the removal of the reactor 
cavity liner. Approximately 3,000 lead bricks were removed 
and over 90% of them were released to ANL for recycle. 

A BROKK-250 remote controlled, electo-hydraulic, impact 
machine was used to remove the concrete portion of the 
biological shield. The 42 ton reactor cavity shield plug was 
removed in June and the remaining activated concrete was 
completed in December 1994. 

WASTE 

The minimization of waste has been an important part of 
this project. Segmentation of activated and contaminated 
components was used extensively to reduce the waste 
volume requiring disposal. In addition, as mentioned above, 
materials that hadn't been activated and could be 
decontaminated easily were offered for recycle. 

As of January 13, 1995, approximately 3950 feof  waste 
containing about 58.1 curies had been packaged for disposal. 

LESSONS LEARNED 

decommissioning activity. It is essential to have the 
characterization to be as complete as possible before the 
planning stages of the project are undertaken. 
Considerations must be made for the historical use of the 
facility as well as current radiological conditions. 

Methodologies chosen for segmentation should be capable 
of being used semi-remotely or remotely. However, all 
parties involved must evaluate all methodologies to assure 
that costs are maintained commensurate with the risks 
involved. 

Safety plans should address the worse case scenarios, go 
beyond the site characterization, to assure personnel are 
provided the proper protective equipment. In addition, 
surveillance surveys should be developed to detect isotopes 
suspected as well as known to be present. Particular 
attention should be paid to "hard to detect" isotopes and 
those isotopes having very low Derived Air Concentrations. 

SUMMARY 

The EBWR D&D Project is approximately 88% complete. 
A small quantity of reactor internals remains to be volume 
reduced along with the removal of the SFSP water treatment 
system. Upon completion of this work the facility will be 
decontaminated and a final survey completed. The planned 
completion of on-site work is scheduled for July 1995. 

Refelence (1) : L. E. Boing, Argonne National Laboratory, 
unpublished information, 199 1 

The quality of characterization of a radioactively 
contaminated site plays a large roll in the success of any 
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