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Attachment S: -32 Foot Containment Structure and Adjace: Soils
Characterization Plan
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309 PLUTONIUM RECYCLE TEST REACTOR SOILS AND STRUCTURES

On September 29, 1965, while operating a pre-defected UO2-4 wt. % PuO; fuel rod at 1,790 KW
power level, a serious fuel failure acci nt occurred. About 75% of the fuel rod radius was

olten when the pin hole enlarged to 5/8-inch, the fuel rod ruptured, and the surrounding
FERTF/PRTR process tube was breac The breaching of the process tube contaminated the
helium gas in the space between the p 3s tube and the aluminum shroud tube. Fission gases
released during the rupture traveled th h the helium system and into the HEPA filtration
system for the process off-gases. Airbome contamination reached 20 R/hr within the reactor
main hall (i.e., contained y the dome). But the most serious contamination was within the
primary and secondary coolant systems e to the fuel material released. Calculations

:termined that 705 grams of fuel (about half of the rod’s contents) was released, grossly
contaminating the PRTR’s heavy water  olant and moderator with fission products, mixed
oxide fuel, and light water (i.e., FERTF olant).

Following the fuel failure, reactor recov yinvolved gross decontamination of the operating
area, removal of the fuel element and process tube, and finally a detailed decontamination of the
operating area that required a total of six (6) months. The PRTR was restarted in July 1966 and
operated until mid-1968 when it wass  Jown for a valve replacement. However, before the
repairs were completed, the AEC deci  to shut down the PRTR program to pursue an alternate
breeder reactor technology.

The PRTR layaway and decommissioning began in 1969 and was completed in November 1969.
The fuel was removed and reprocessed « site, the heavy water was shipped to the Savannah
River Plant, and the removal of major equipment for reallocation or burial was begun. From
1970 to 1975, the PRTR deactivation cc  inued with the deactivation of the major associated
facilities and the associated concrete structures in 1975.

In 1975, the Interim Examination and Maintenance (IEM) cell was built within the old
maintenance and mockup cell area in the west wing. The IEM includes the visible tower at the
east end of the west wing. © eIEMisa :xact “cold” replica of the operating cell in the FFTF
reactor and is still used to train and requalify operators and to check operating procedures.

During the PRTR deactivation, the PRCF operation was continued until 1976 for the AEC and
the NRC (Nuclear Regulatory Commission)’s support of the commercial nuclear energy
programs. The PRCF’s closure came when computational tools for nuclear reactor fuel
management became advanced enough to replace the need for the PRCF’s testing capabilities.

1 1988 to 1989, the PRCF hardware an :quipment was removed and disposed of in the 200
Are: urial grounds.

In 1986-87, a new space technology development programr  10wn as SP-100 was assigned to the
309 Building. The implementation of the SP-100 Ground Engineering System Test Facility
involved an extensive cleanout of old TR facilities, the installation of the 3701U Guard
Station in the northwest corner of the 309 Area and enclosure of the 309 facilities within a
fenced security area. In 1991, the SP-100 program was placed on a 5-year “hold” and
subsequently terminated by the DOE ir  yvember 1993 which brought about the transition of
the facility for deactivation.
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Data Summary Report
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Figure 1. 309 PRTR Structure Sample Locations. Plan View at -32 Foot Location.
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Figure 1 - Plan View of 309 Phase |l Foundation - Charaterization Sampling Locations ' NTS
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Zinc 32.9 mg/kg N/A
' TPH — motor oil 4.02 mg/kg 2,000 mg/kg
-49 ft TP 6-3 (J1V201) | Uranium (tota 0.725 mg/kg 157 mg/kg
Tc-99 1.35 pCi/g 420 pCi/g
Nitrate 0.446 mg/kg 21,000 mg/kg
I Arsenic 3.94 mg/kg N/A
Barium 112 mg/kg N/A
Beryllium 1.73 mg/kg N/A
| Cadmium 0.660 mg/kg N/A
Chromium (total)\ 5.97 mg/kg N/A
Cobalt 14.1 mg/kg N/A
Copper 10.3 mg/kg N/A
Lithium 10.8 mg/kg N/A
Manganese 411 mg/kg N/A
Nickel 8.74 mg/kg N/A
Selenium 1.32 mg/kg 912 mg/kg
Vanadium 65.7 mg/kg N/A
Zinc 40.0 mg/kg N/A
TPH — motor oil 3.34 mg/kg 2,000 mg/kg

N

e: Elevation differences are based on differences in starting elevations for each test pit.









