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ABSTRACT 
 
The University of Virginia Reactor Facility started accelerated decommissioning in 2002.  
The facility consists of two licensed reactors, the CAVALIER and the UVAR.  This paper 
will describe the progress in 2002, remaining efforts and the unique organizational structure 
of the project team.  

The CAVALIER (Cooperatively Assembled Virginia Low Intensity Educational Reactor) 
began operation in October 1974 at a maximum power of 100 Watts.  Between 1974 and 
March 1988, the CAVALIER was operated for 3577 Watt-hours.  In January 1988, 
operations ceased and the reactor fuel was removed in March 1988. The University submitted 
a dismantling plan in 1988 and a decommissioning plan in February 1990.  In February 1992, 
the NRC issued the Order authorizing the decommissioning of the CAVALIER.  

The UVAR (University of Virginia Reactor) first operated at 1 MWt in June 1960.  In 
January 1971 licensed power was raised to 2 MWt.  It was permanently shut down on July 1, 
1998,  with an operations history estimated to be 2559 MW-days.  By February 2000, the 
fuel had been returned to the Department of Energy and the Reactor license was amended to 
a possession only license. The University submitted a decommissioning plan in February 
2000.  In September 2001,  a decommissioning and waste disposal contract was signed 
between  the University of Virginia and CH2M HILL Constructors,  Inc.  In March 2002, the 
NRC issued Amendment 26 to the UVAR license that approved the decommissioning of the 
UVAR Facility.  The project team mobilized to the reactor site starting April 2, 2002.  

Since April, the project team has prepared for the underwater segmentation and packaging of 
the reactor activated components remaining in the reactor pool. The CAVALIER 
decommissioning  was completed in early July.  Segmentation by divers started in the second 
week of August, with shipment of the activated components to the Barnwell, S.C. disposal 
site for arrival before the Labor Day weekend.  The removal of the pool components allowed 
the completion of characterization of the reactor room.  Soil and pond characterization was 
completed. The 21,000 pound mechanical draft cooling tower has been removed from the 
roof for disassembly.  Details of these and subsequent activities will be presented.  

 

 



WM’03 Conference, February 23-27, 2003, Tucson, AZ 
 

2 

INTRODUCTION 

The CAVALIER (Cooperatively Assembled Virginia Low Intensity Educational Reactor) 
began operation in October 1974 at a maximum power of 100 Watts.  During the next fifteen 
years, the CAVALIER was operated for 3577 Watt-hours.  In January 1988, operations 
ceased and the reactor fuel was removed in March 1988. The University submitted a 
dismantling plan in 1988 and a decommissioning plan (1) in February 1990.  In February 
1992, the NRC issued the Order(2) authorizing the decommissioning of the CAVALIER.  

The UVAR (University of Virginia Reactor) first operated at 1 MWt in June 1960.  In 
January 1971 licensed power was raised to 2 MWt.  After 38 years of operations, estimated 
to be 2559 MW-days, it was permanently shut down on July 1, 1998.  By February 2000, the 
fuel had been returned to the Department of Energy and the reactor license was amended to a 
possession only license. The University submitted a decommissioning plan in February 2000.  
In September 2001,  a decommissioning and waste disposal contract was signed between  the 
University of Virginia (UVA) and CH2M HILL Constructors,  Inc.  In March 2002, the NRC 
issued Amendment 26 (3) to the UVAR license that approved the decommissioning of the 
UVAR Facility.  The project team mobilized to the reactor site starting April 2, 2002.  

 

PRE-MOBILIZATION 

Immediately after contract signature, the project chartering meeting was held between UVA 
and CH2M HILL.  The chartering meeting established that in addition to execution of the 
Decommissioning Plan, there were additional criteria that would identify success for UVA 
and CH2M HILL.  These criteria were summed up by the statement. 

“DO IT RIGHT---DO IT ONCE” 

This would result in: 

• No residual UVA liability 
• No rejected waste Shipments 
• No Reportable Occurrences 
• No Notices of Violation 
• No Lost Time Accidents  

all within a dose budget of 2400 mRem. 
 

The initial project staffing occurred and the team started the preparation of the baseline 
documents for the decommissioning field activities.  The initial document preparation was 
performed in CH2M HILL’s Oak Ridge, Tennessee office.  This work consisted of the 
building the Project Management Plan, the Environmental Health, and Safety Plan, the 
Quality Assurance Project Plan, the Radiation Protection Plan, the Waste Management Plan 
and the Environmental Compliance Plan and the Continuing Characterization Plan.  

Also, during pre-mobilization, each team member’s scope of work was clarified and revised 
to reflect organizational capabilities. Onsite scopes included physical performance of the 
decommissioning tasks, radiological, health and safety program delivery, quality assurance 
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services, waste management services, radiological task support and continued 
characterization services.  Offsite or intermittent scopes included the removal of the reactor 
activated materials (RAM) in the reactor pool,  the RAM transportation and disposal at the 
Barnwell, South Carolina disposal site and waste disposal services at Envirocare of Utah.  

 

MOBILIZATION 

Mobilization started on April 2, 2002 with the arrival of the Site Superintendent, followed by 
the Health and Safety Supervisor and the Radiological Controls Supervisor.  Mobilization 
was completed by April 19th and the baseline surveys of the facility started.  Mobilization 
included site and project specific training for both project and University of Virginia staff.  

The decommissioning technicians mobilized in early June and received the necessary site and 
project specific training.  The NRC had requested the project refrain from “heavy lifting” 
until they had performed their initial inspection visit.  Applying the concept of the graded 
approach to work, the project started with the removal of loose potentially contaminated 
materials.  This allowed the verification of our handling and release procedures for non-
structural items.  Screening items produced a waste stream for shipment to Envirocare.   
Disassembly of the Neutron Radiography Blockhouse which provided the beam stop and 
shielding for the two 8-inch beam ports for the UVAR was in progress during the NRC audit 
and completed June 12, 2002.  The NRC inspection confirmed we were ready to do “heavy 
lifting.”  Work to disassemble the 100-Watt CAVALIER began June 28, 2002.   

 
PROJECT ORGANIZATION 
 
By June the entire project organization had been brought into play.  During June the 
University of Virginia requested that their staff be included in the project organization. This 
meant that their staff would be qualified to the project procedures and trained as if they were 
subcontractors on the project team.  At this time, the project team consisted of CH2M HILL 
providing project management, construction overview and Health and Safety oversight.  
CH2M HILL was supported by the Safety and Ecology Corporation providing RADCON 
program support,  Characterization, Final Survey and Waste Management services and 
supplying the Health Physics Technicians; by Bartlett Nuclear, Inc.  providing the D&D 
Services Superintendent and the D&D Performance Technicians; by Parallax Inc. providing 
Quality Assurance services; by WMG Inc. providing sources and activated pool component 
removal and disposal services.  Envirocare and Barnwell are providing physical disposal 
services.  This organizational structure that incorporates the clients staff into the project team 
appears to be unique.  
 
NON-POOL ACTIVITIES 
 
With mobilization complete, the project team continued to prepare to support the removal 
and shipment of the RAM material in the pool.  Tasks were selected to minimize the 
likelihood of draining the reactor pool before the RAM was removed.  One task was to 
demonstrate the ability to ship to Envirocare the radioactive items that would be left after the 
RAM had been removed from the pool.  On July 31, 2002 Envirocare staff traveled to the site 
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to coordinate activities with UVAP staff and review the first low-level Waste (LLW) 
shipment scheduled for August 7, 2002.  Envirocare staff declared that we were ready and 
the first waste shipment was made on August 7, 2002. 
 
A second task was to complete the RAM characterization.  WMG arrived on site June 24, 
2002 and the pool component characterization activities began June 25, 2002.  The results of 
these characterizations were used to develop the liner loading plan.  This plan would be 
implemented when WMG returned to the site in August.    
 
A third task was to disassemble the 100-Watt CAVALIER that began June 28, 2002 was 
completed mid-July. The CAVALIER tank was cut up and removed July 8, 2002. Work to 
clean out the CAVALIER room completed July 10, 2002. 
 
Finally the task to remove the rooftop cooling tower demonstrated team skills in lifting and 
rigging and contamination control techniques.  Physical work on the cooling tower began 
July 30, 2002 by making process line disconnects in preparation for the lift.  Power to the 
facility was turned off by the local utility and the cooling tower lift (Fig. 1) was performed 
July 31, 2002. The tower was then prepared for asbestos removal work to be performed by 

UVA’s asbestos contractor. Sediment samples from the cooling tower indicated Cs-137 was 
present.  A cooling tower of similar design and age was located in Crozet, Va.  A sample of 
the Crozet tower sediment material was analyzed and showed the Crozet sediment  Cs-137 
levels were  higher by a factor of two to three.  It was concluded that the cooling tower 
contained no UVAR added isotopes. 
 

 

Fig. 1  Lifting the 20,000-lb Cooling Tower. 
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REACTOR ACTIVATED MATERIAL (RAM) REMOVAL 

Prior to the diving starting WMG supplied an in-pool pump and filtration system for use in 
hot particle control  and water clarity maintenance. The system was installed and made 
operational July 31, 2002.  The pool was vacuumed, and the sides were cleaned with a 
squeegee. As follow-up to characterization measurements on the pool components made by 
WMG in June, additional measurements were made in July and the information provided to 
WMG. 
 
The WMG/Underwater Construction Corporation (UCC) segmenting and packaging team 
mobilized to the site and site specific training was accomplished August 8, 2002.  The polar 
crane was load tested and Bartlett prepared the reactor bridge to serve as a dive platform. The 
cask liner arrived and was placed in the reactor pool on August 12, 2002. The heat exchanger 
suction cover, beamport bladders, and pool drain covers were installed, and 
diving/segmenting operations (Fig. 2) began August 13, 2002. The control rod blade (CRB) 
box was installed in the liner and control rod blades were loaded (Fig. 3) on August 14, 2002. 
On August 19, 2002, the project  confirmed NRC receipt of UVA registration as a user of the 
8-120B shipping cask. By August 22, 2002, loading of the activated components into the 
liner was completed. Sources were then loaded and the liner was topped off with 
contaminated items.   

 
Fig. 2   Diver loading shipping cask liner – image courtesy K. K. Allen. 
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Fig. 3  Liner at 90% loaded. 

The crane for loading the liner into the shipping cask arrived August 23, 2002. The 
Registered Professional Engineer stamped weight calculation of the loaded liner was 
completed August 26, 2002.  The cask arrived and was staged for liner loading.  A thorough 
pre-evolution brief with complete walkthrough was performed with all team members.  The 
liner removal from the pool and loading into the shipping cask was performed in 60 minutes 
including liner draining.   The highest liner contact reading was 600 mR/hr on one side and 
1.4 R/hr contact under the bottom of the liner.  The liner was loaded into the cask, and the 
cask was leak tested August 26, 2002.  The loaded shipping cask read 0.6 mR/hr on the top 
and 0.1 mR/hr on the sides. The cask shipment was made August 28, 2002 and UVA was 
notified that it had arrived approximately 10:30 PM that evening.  Team exposures were 52 
mRem to the diver and 33 mRem to the entire liner transfer team against a 1800 mRem 
“ALARA budget.”   

 

EXTERNAL SYSTEMS AND COMPONENTS 

The work package for disassembly of the Fuel Transfer Tank was prepared and approved. 
HEPA filter ventilation units were staged and a containment tent erected. Cutting of the tank 
began September 12, 2002 and was completed September 17, 2002. The highest 
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contamination found on the walls and the bottom of the tank was approximately 800 dpm.  
Air samples during the operation ran as high as .5 DAC. 
 
Work to grid the pond for characterization sampling began September 11, 2002. Pond 
sediment sampling began September 17, 2002 and completed September 27, 2002.  
Background sediment samples were taken at Ragged Mountain Reservoir on September 23, 
2002. 
 
The work package for disassembling the 37,000 pound Beam Port Shield Plug and Thermal 
Shield Block was issued September 5, 2002. From initial indications, it appeared that the 
thermal shield block was contaminated. After partial disassembly, it could be determined that 
what was being measured was from natural occurring radiation in the materials of 
construction rather than contamination and this work was suspended in mid-September. This 
portion of the facility will be left intact for final status survey. 
 
The Work Package for Reactor Room Component Room Removal was issued and that work 
began September 23, 2002.  Materials stored above the control room and the storage room 
were removed and those rooms were removed in September.  
 
POOL CLEANOUT 
 
With the RAM removed, the pool needed to be emptied to continue the pool cleanup.  
The Reactor Room Component Removal Work Package was issued September 23, 2002.  In 
October, work to remove the Reactor Bridge and superstructure was completed.  On October 
3, 2002, the emergency core spray tanks were removed from the pool. These aluminum tanks 
were decontaminated where practicable and size reduced, completing this work package.  
 
The Work Package for Reactor Pool Water Release was issued October 14, 2002.  Pool water 
discharge began October 15, 2002 and completed October 22, 2002.  Nominally, 65,000 
gallons of water were lifted out of the 
pool with a temporary pump, through 
a filter system and released to the 
sanitary sewer. 
 
The Work Package for Reactor Pool 
Cleanup was issued approved 
October 22, 2002.  A personnel 
qualification run with the 
hydrolazing equipment was 
performed October 23, 2002 
followed by the  hydrolazing of the 
reactor pool interior gate. Following 
decontamination and removal of the 
pool gate from the pool,  work to 
clean the pool walls and floor began. 
Hydrolazing the pool walls (Fig. 4) 

Fig. 4  Hydrolazing the Reactor Pool Walls to 
Remove Paint and Concrete
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and pool floor was completed November 14, 2002.  Also completed in November was the 
hydrolazing of the reactor room floor and decontamination of the hot cell floor.  Evaporation 
of the water resulting from hyrolazing operations commenced November 10, 2002. 
 
POOL SURVEY 
 
A structural evaluation of the drained UVAR pool was completed.  The evaluation consisted 
of an inspection of the pool’s current condition,  review of the pool structural drawings and 
documentation, and evaluation of the structural design capability with regard to the visible 
deterioration of the inner surfaces of the pool.  The report was prepared and approved under 
the technical charge of a Civil Professional Engineer registered in the Commonwealth of 
Virginia. Significant structural deterioration was not observed during inspection of the 
interior of the pool.  Inspection of the embedded aluminum gate guide found that concrete 
had been degraded around the edge of the channel. “Hot spots” have been detected behind 
the aluminum guide, suggesting water infiltration. The report recommended the addition of a 
horizontal brace between the pool gate buttresses at the top of the pool for long-term stability 
as part of installing floor grating to cover the pool. 
 
The Work Package for Reactor Pool Wall and Floor Sampling was issued November 7, 2002.  
In late-November, work to remove activated portions of the neutron beam port tube was 
performed. This was necessary prior to completing the characterization of the pool. As the 
beam port was removed in segments from the reactor pool-side, it was noted that the 
expected dose reduction was not being achieved.  The beam port tube dose rate had been 
several hundred mRem/hour at contact.  As pieces of the beam tube were removed, the 
radiation levels dropped only to 1.5  mRem/hour through lead blankets.   Based upon 
preliminary measurements, it appears that a circular section of concrete about 30 inches in 
diameter is activated.  Sufficient activation was present such that the radiation signal from 
the concrete overwhelms the radiation signal from the rest of the pool structure for any 
instrument location in line of sight of the activated area.  This was about 75% of the surfaces 
that must be surveyed to look for indications of contaminated leakage. The project 
determined that we needed to remove that 30” circle of concrete and the beam tube to a depth 
of nominally 8 inches with the goal of getting the pool background low enough to allow 
survey. This first required sample coring so the depth of activation could be determined and 
the resulting concrete removal planned.  The coring was completed in November and 
jackhammer work to remove the activated concrete necessary to allow survey to proceed 
began in late-November.   
 
The original beam tube removal was anticipated to require one day to perform; however 
because of the presence of activated concrete, this task took approximately two weeks. The 
survey was completed and the concrete coring of the pool for concrete and soil under the 
pool samples was completed December 18, 2002. 
 
DEMINERALIZER AND PRIMARY HEAT EXCHANGER REMOVAL 
 
The Work Package for the Demineralizer Room Decommissioning was issued November 21, 
2002 and the Primary Heat Exchanger in early December.  These removals occurred in 
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parallel with the pool sampling and survey activities.  Since the demineralizers drained to the 
heat exchanger piping, the demineralizers were removed first.  The demineralizer resin tanks 
were dewatered,  and the resins were sluiced using coarse-clearance pumps to a B-25 box to 
allow water removal.  The vessels were rigged out of the room intact, and prepared for 
shipment to Envirocare as SCO waste.  The 3000 pound primary heat exchanger was opened, 
drained and rigged out of the heat exchanger room to a drying station.  Air was forced 
through the heat exchanger to remove standing water as preparation for shipment to 
Envirocare as a single unit.   The air was exhausted through a HEPA unit to collect any 
particulate present. 
 
REMAINING ACTIVITIES 
 
In January,  the remaining major task is the removal of 4 underground storage tanks.  Two of 
the tanks are 21 feet long and 7 feet in diameter and imbedded in a 11 foot by 11 foot 
contaminated concrete blockhouse all perched on a 45 degree slope.  The removal was 
completed January 16, 2003 and restoration is forecast to be finished January 31, 2003.  After 
some remaining concrete wall sawing the facility will be ready for the performance of the 
Final Status Survey, which will be followed by the report production necessary to support the 
license termination actions at the University of Virginia. 

 

WASTE SHIPMENTS 

Throughout the project, economics of waste stream disposal, recycle and/or survey efforts 
were evaluated and presented to the Owner for consideration.  Disposal of some radioactive 
sources have been very expensive, resulting in decisions to store until lower source strengths 
are present.   Through January, four shipments comprising 95,643-lbs waste have been 
shipped for disposal (86,348-lbs to Envirocare and 9295-lbs to Barnwell).  The third 
shipment to Envirocare was December 18, 2002. That shipment contained the 3 
demineralizer vessels, the primary heat exchanger, 2 bulk neutron thermalization experiments 
and five B-25 boxes of metal and debris.  The project anticipates the remaining shipments 
will be comprised of about thirty B-25 boxes and thirty 55 gallon drums. 

 

CONCLUSIONS 

Overall, the project has executed well and is nearing completion with the Final Status Survey 
in progress.  This experience as led to the recognition of conditions significantly different 
from the usual design and build project. 

1) It is important to realize that decommissioning consists of lots of “reverse 
construction” and the facility usually was not designed to enable reverse construction. 

2) Conditions (both industrial hazards and radiological hazards) change every day and 
require a large effort to keep all personnel informed of the changes. 

3) The project must establish a business method that allows the project the flexibility to 
deal with those changes.  
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4) The impact of really good communication between the Owner and the 
Decommissioning Contractor cannot be over estimated. 

5) The use of divers for dose minimization should be seriously evaluated.  
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