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History of R- and P-Reactor Operations

 R-Reactor began operations in 1953; P-Reactor in 1954

— Prior to creation of PAR Pond, R-Reactor discharged heated water directly into
Joyce Branch (the “Old Discharge Canal”)

— In 1958, PAR Pond was created by constructing an earthen dam across the LTR
creek, and the pre-cooler ponds and canal system were constructed

— Effluent from R-Reactor discharged through a series of canals and pre-cooler ponds
prior to release into the north arm of PAR Pond

— Effluent discharges ceased in 1964

» PAR Pond also served as a cooling reservoir for P-Reactor until 1988

— Heated water was released through a second series of canals and smaller pre-
cooler impoundments into Pond C and then released into the “hot arm” (middle arm)
of PAR Pond.

— Prior to creation of PAR Pond, P-Reactor discharges were sent to Steel Creek
— Effluent discharges from P-Reactor ceased in 1987





















Radioisotopes — Radioactive Forms of an Element

 Radioisotopes can occur naturally or can be man-made.

* Cesium-137 (Cs-137) exists at low levels in the environment due to “fallout” from
nuclear weapons testing, nuclear accidents (e.g., Chernobyl and Fukushima) and
operations at some nuclear reprocessing facilities

o At SRS, Cs-137 is a byproduct of our nuclear reactor operations.

— Water in the P- and R-Reactor disassembly basins contained cesium-137; it was
discharged to PAR Pond and Lower Three Runs through the canal system.

« Radioisotope levels in the environment decrease over time naturally due to radioactive
decay.
— Cesium-137’s half-life is 30 years (radioactivity decreases by 50% every 30 years)
 (Cs-137 binds strongly to soil and does not travel very far below the land surface.

« Plants and animals growing/living in or near contaminated soil may take up small amounts
of Cs-137.

» Exposure to Cs-137 can increase the risk for cancer because of the presence of high-
energy gamma radiation. Shielding and distance reduce exposure.

» Cancer risk is expressed as the estimated number of additional cancers in a population:
from exposure to the carcinogen (in this case, Cs-137) at the measured concentrations in
the environment (1 in 10,000; 1 in 1 million, etc. additional cancers)

— Cancer risk (estimated using EPA methodology) is a key factor in environmental cleanup decisions















ROD - Selected Remedy

» The ROD (2021) identified the selected remedies for the LTR IOU Upper subunit as:

— Land Use Controls (LUCs) with Monitored Natural Recovery (MNR) for all nine EAs (EAL
through EA9),

— Excavation, Treatment and Disposal of Principal Threat Source Material (PTSM)
Sediment/Soil in EA1 (Pond A — Including R-Area Discharge Canal), and

— Maintain Water in Ponds for EA3 (Pond B) and EA6 (PAR Pond).

» The future land use specified for the LTR 10U will be non-residential and primarily
used for environmental/ecological research with USDOE maintaining control of the
land.

 Five-year remedy reviews will be conducted.












Monitored Natural Recovery (MNR)

» Monitored Natural Recovery (MNR) was identified to address the long-term monitoring
component for the Upper subunit.

* MNR is a remedy that uses ongoing, naturally occurring processes that reduce the
bioavailability or toxicity of contaminants in sediment/soil (e.g., radiological decay and
ongoing deposition).

— Physical half-life for Cs-137 is 30.2 years. Effective (biological) half-life can be much shorter

— Cs-137 strongly binds (adsorbed) with clay soil minerals (e.g., kaolinite, illite minerals)

 The land use for the LTR IOU is compatible with natural recovery: non-residential and
primarily used for environmental/ecological research with USDOE maintaining control of
the land.

 With contamination left in place, a five-year remedy review will be conducted.
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