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Stationary Low Power Reactor No. 1 (SL-1) 
Accident Site Decontamination & Dismantlement Project 

INTRODUCI'ION 

The Army Reactor Area (ARA) I1 was constructed in the late 1950s as a test site for 
the Stationary Low Power Reactor No. 1 (SL-1). The SL-1 was a prototype power and heat 
source developed for use at remote military bases using a direct cycle, boiling water, natural 
circulation reactor designed to operate at a thermal power of 3,000 kW. The ARA I1 
compound encompassed 3 acres and was comprised of (a) the SL-1 Reactor Building, 
(b) eight support facilities, (c) 50,000-gallon raw water storage tank, (d) electrical substation, 
(e) aboveground 1,400-gallon heating oil tank, (f) underground 1,000-gallon hazardous waste 
storage tank, and (g) belowground power, sewer, and water systems. 

The reactor building was a cylindrical, aboveground facility, 39 ft in diameter and 48 ft 
high. The lower portion of the building contained the reactor pressure vessel surrounded 
by gravel shielding. Above the pressure vessel, in the center portion of the building, was a 
turbine generator and plant support equipment. The upper section of the building contained 
an air cooled condenser and its circulation fan. 

The major support facilities included a 2,500 ft2, two story, cinder block administrative 
building; two 4,000 ft2, single story, steel frame office buildings; a 850 ft2, steel framed, metal 
sided PL condenser building, and a 550 ft2, steel framed decontamination and laydown 
building. 

HISTORY 

The SL-1 power plant had been operating for approximately 2 years (40% of the design 
core lifetime) when a nuclear excursion occurred on January 3, 1961. Approximately 5% 
of the gross fission products were ejected from the pressure vessel. Three operators who 
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were reassembling the control rod and drive mechanism following a 10-day plant shutdown 
period were fatally injured. Following the accident a three phase National Reactor Testing 
Station (NRTS) disaster plan was instigated. Phase 1 was initiated to recover the three 
casualties from the reactor building and assess the reactor shutdown condition. Phase 2 
established the nuclear status of the reactor core and investigated the potential of a renewed 
nuclear excursion. Phase 3 began May 23, 1961, to gather and evaluate data to determine 
the cause of the accident, remove the SL-1 core, raze the reactor building, and 
decontaminate the ARA I1 area to make it ready for potential beneficial occupancy. 

The initial radiation measurements taken inside the reactor building at the beginning 
of Phase 3 indicated the gamma radiation ranged from 20 R/hr just inside the freight doors 
to 100 R/hr over the reactor core. Radiation and contamination levels in areas of 
concentrated recovery activity reached a maximum of 5 R/hr at 3 ft above the ground. 

Because of high radiation levels, every attempt was made to perform deactivation 
operations from outside the reactor building. This objective was accomplished by using 
remote handling equipment that was fabricated and assembled onsite. A mockup of SL-1 
was constructed to simulate the limitations for access into the reactor building so that 
equipment could be developed and operational methods tested before actual deactivation 
maneuvers were performed. Operating techniques were based upon using a light, mobile 
crane adapted with a traveling boom and a variety of specially designed attachments. 
Special remote instruments, probes, and cameras were suspended from the mobile crane 
boom to determine the physical condition of the reactor vessel head and core. 

Following condition assessment the reactor building was sufficiently decontaminated 
or shielding installed to allow the facility to be dismantled. Considerable manual cleaning 
was required in the reactor building. Equipment used included buckets, brushes, shovels, 
brooms, high powered vacuums, and steam generators. Again, special equipment was 
designed and fabricated onsite as necessary for specific decontamination and demolition 
applications. All of the dismantled building components were eventually disposed of in a 
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fenced 4.6-acre burial ground set up 1,600 ft northwest of ARA XI. Approximately 3,035 yd3 
of waste containing 600 Ci of activity was buried at the SG1 waste site in 1961 and 1962. 
After removal of the reactor building, the whole body radiation levels on the grounds near 
the perimeter fences were generally in the range of 5 to 20 mR/hr. Depending on the 
radiation levels, 3 to 6 in. of earth were removed from all exposed soil surfaces inside the 
compound and dumped in the SL-1 Burial Ground. Blacktop was then placed over the 
entire ARA I1 compound to stabilize the area. 

After the reactor building was removed and the radiation levels were reduced, the 
support facilities and office buildings were decontaminated. Each building was surveyed and 
the furniture and equipment was either vacuumed, washed, or disposed of depending on the 
degree of contamination. The building interiors and exteriors were scrubbed with powerful 
detergents and hosed off to remove the loose contaminants. In cases where contamination 
could not be removed buildings were painted to fix the radiation or concrete overlays were 
poured on top of existing floors to shield out the radiation. In extreme cases, the buildings 
were partially dismantled and the contaminated components were replaced. 

On June 22, 1962, 18 months after the incident and 13 months after Phase 3 operations 
were started, the ARA I1 area was available for future projects. The three main buildings 
were converted to welding shops and offices were occupied until 1984 after which time they 
were closed up and maintained as surplus facilities. 

During 1985, the ARA I1 area was characterized and a Characterization and Decision 
Analysis Report was generated. Findings of the report indicated that fixed low-level 
contamination was prevalent in the soil and in building walls, insulation, floor drains, 
concrete floors, and foundations. The report’s recommended disposition for removing most 
of the radiological hazards at ARA I1 was to dismantle and dispose of all the aboveground 
structures and buildings including concrete floors and foundations. Following facility 
demolition and disposal the report recommended covering the area with clean, compacted 
soil to reduce the dispersion of low-level radioactive soil and particles. 
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In 1993 funds were appropriated to decontaminate and dismantle (D&D) the ARA I1 
area in accordance with the recommendations of the Characterization and Decision Analysis 
Report. On October 1, 1993, D&D field operations were initiated with the scheduled 
completion date of restoration set for September 30, 1997. 

After the first year of D&D operations, all of the aboveground portions of the metal 
buildings and structures, except the electrical substation, were demolished. The concrete 
floors and foundations of the two 4,000 ft2 office buildings and two smaller support facilities 
were removed. The water tank, fuel oil tank, and three underground septic tanks were 
emptied, dug up and removed. During the second year of operation the two story cinder 
block office building and all of the remaining foundations and concrete floors were removed. 
The 1,000-gallon hazardous waste detention tank, electrical substation transformers, and 
foundations along with 40% of the underground utilities were excavated, removed, and 
disposed of appropriately. 

The radiological surveys performed during the interior dismantlement process revealed 
that the contamination had settled behind the sheetrocked walls and in the attic spaces. All 
of the building components located in these spaces (lumber, insulation, sheetrock, ceiling tile, 
electrical wiring and conduit) were contaminated beyond the allowable release levels; 
therefore, all of the material had to be manually disassembled, sized, containerized in waste 
boxes, and disposed of at the Idaho National Engineering Laboratory (INEL) low-level waste 
burial grounds. 

The 50,000-gallon water tank, 1,400-gallon fuel oil tank, 1,000-gallon detention tank, and 
the three septic tanks were decontaminated and cut down using a mechanical nibbler. The 
noncontaminated metal (approximately 55,000 lb) was excessed as scrap metal and offered 
to local salvage dealers for recycle. Two of the tanks contained contaminated liquids, which 
required processing before disposal. One of the septic tanks contained low-level radioactive 
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water and sludge. The water was decontaminated by pumping it through a charcoal filter 
and ionization chamber. The sludge was solidified and disposed of at the low-level waste 
burial grounds. The detention tank contained a radioactively contaminated mixture of water 
and fuel oil. The fluid was pumped through a filtration system that included a coalesor that 
separated the oil and the water. The water was further decontaminated by pumping it 
through the charcoal filter and ionization chamber. The small amount of contaminated oil 
was containerized and shipped to the mixed waste storage facility. 

The exterior metal siding on the single story buildings was removed using a combination 
of manual labor and a mechanical shear mounted on the end of an excavator boom. About 
one third of the metal siding was surveyed, decontaminated by cutting out the radiologically 
contaminated hot spots, and offered to salvage dealers for recycle. The remaining two thirds 
of the siding was on buildings that were highly contaminated because of their close proximity 
to or being downwind of the Reactor Building when the nuclear explosion occurred. All of 
the siding on these buildings had been painted after the accident with a heavy metallic paint 
to fix the contamination in place. Random surveys of the raw metal under the paint showed 
the material was too contaminated to be released. The contaminated metal was sized using 
the excavator shear and compacted into waste box size ingots using a compactor that was 
fabricated onsite to specifically handle light gauge metal generated during the project. 

Radiological contamination of the concrete floors and upper portions of the building 
foundations was found in every facility at ARA 11. The contamination was particularly 
widespread in those facilities that were situated adjacent to where the Reactor Building was 
located. A great deal of time and effort was spent decontaminating the concrete building 
components. The most commonly used method of decontamination was to scabble or chisel 
off layers of concrete until enough of the irradiated portions were removed to allow the rest 
of the component to be disposed of as noncontaminated. The scabbling equipment came 
from two different suppliers and was operated under different situations. A Pentex Vac Pac 
system consisting of a needle gun and a three bit floor scabbler was used for corners and 
small contamination areas. An old five bit McDonald Air Tool Company scabbler was used 
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for large floor spaces. The McDonald scabbler was modified for this project. More weight 
was added to the head to increase the abrasive pressure and the vacuum port was enlarged 
to allow it to be connected to our UltraVac truck, which generates up to 4,500 cfm of 
vacuum pressure. Attaching the older scabbler to a vacuum system capable of generating 
the suction produced by the UltraVac allowed for the contaminated material to be captured 
and containerized the instant it was scabbled loose from the floor or wall and prevented the 
release of contaminated dust into the air during scabbling operations. 

The heavy equipment used on the project included a John Deere 690 track excavator, 
Case 688 track excavator, Case 680L extend-a-boom backhoe, Michigan front-end loader, 
Grove 65-ton mobile crane, and a 4,500 cfm UltraVac vacuum truck. The track excavators 
were fitted with an assortment of attachments such as shears, concrete breakers, compactors, 
and processors. The attachments were used to remove or demolish the building steel I-beam 
substructures, prestressed concrete floor and roof beams, cinder block walls, and concrete 
floors and foundations. Decontamination to reduce the volume of low-level waste was 
performed wherever possible using scabblers, needle guns, roto hammers, and high pressure 
vacuums. Throughout the process of dismantling the ARA I1 facilities, the debris was 
radiologically surveyed and separated into contaminated and noncontaminated material. The 
contaminated debris, totaling 1,530 yd3, was packaged into rad waste containers and disposed 
of at the INEL low-level waste site. Noncontaminated and decontaminated debris was either 
excessed for recycle or reuse (102,000 lb) or disposed of at the cold waste landfill (520 yd3). 

Through 21 months of field operations, approximately 38,667 direct manhours have 
been spent on the ARA I1 D&D activities. Despite the amount of manual labor performed 
on the project and worker exposure to demolition debris, the project was accomplished 
without a single lost time accident or first aid injury. The total recorded radiological dose 
of all the field team members was less than the as low as reasonably achievable (ALARA) 
goal for a single individual. 
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The future plans to further remediate the contaminated soils at the ARA I1 site will be 
coordinated with the activities of the associated Operable Unit Organization responsible for 
soils cleanup of the area surrounding the ARA I1 compound. This work will be 
accomplished in accordance with the Federal Facilities Agreement Consent Order. 

DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer- 
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 
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