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CHAPTER 1. INTRODUCTION

Since the Saannah River Site SRS began operating in the early processes for the recovery of

uranium and plutonium have generated liquid high-level radioactive waste At present the U S

Department Enery DOE) stores approximately 4 million gallons of this waste on the SRS in large

underground tank. :r faclities as the F- and H Area Tank Farms.

There are of these high-level waste (HLW) storage tanks. DOE intends to remove these tanks and

their associated systems from service as they complete their missions. Because all but one of the tank

systems are permitted as industrial wastewater treatment facilities under the South Carolina Pollution

Control Act, DOE will close them in accordance with South Carolina Reguiation R.61-82, Proper

Closeout of Wastewater Treatment Facilities."

DOE has prepared a general plan (DOE 1996) for the closure of the tank systems. The plan describes the

proposed waste removal techniques and stabilization options. It also describes the analytical methods

used to predict impacts on the environment resulting from closed tank systems and presents the

performance objectives for tank closure.

1.1 Purpose

Before closing the tanks, DOE wil1 remove waste and stabilize any residual contamination (see

The purpose of this report is to provide a basis for the DOE position that the residual

contamination in the HLW tanks is incidental waste. The has established noncodified guidance for
classifying waste that is incidental to but that is not regulated as HLW (Bernero 1993). During the
preparation of this report, DOE performed a regulatory that used the NRC guidance long with

precedents dose modeling to demonstrate that the residual contamination in the HLW tanks meets the

NRC incidental waste definition and that the planned closure of the tanks is consistent with the
performance objectives of NRC regulations for low-level waste disposal (10 CFR 61. "Licensing

Requirements for Land Disposal of Radioactive Waste").
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CHAPTER 2. BACKGROUND

This chapter provides background information on the Savannah River Site (SRS) tank farms. the
contamination in the tanks. and the regulatory history and framework to support the positions of the U.S.
Department of Energy (DOE) that are presented in Chapters 3 and 4 This information is essential for an
understanding of DOE justifications for classifying residual contamination in the SRS high-level waste
(HLW) tanks as incidental waste.

2.1 F- and H-Area Tank Farms

The SRS occupies approximately 300 square miles adjacent to the Savannah River principally in Aiken,
Barnwell, and Allendale Counties, South Carolina. DOE owns the Site, and Westinghouse Savannah
River Company (WSRC) is the contractor responsible for SRS operations.

From the early 1950s until 1991, the mission of the SRS was to produce nuclear materials for national

defense. As a result of that mission, the processes used to recover uranium and plutonium from reactor
fuel and target assemblies in the separations areas (F and H Areas) have generated the current inventory

of approximately 34 million gallons of liquid high-level radioactive waste. DOE has developed an
integrated management system to process that waste. The "High Level Waste System" includes the
F- and H-Area Tank Farms, in which DOE isolates these wastes from the environment, SRS workers and

the public. The use of the two tank farms enables radioactive decay by aging the waste, clarification of
the waste by gravity settling, and removal of soluble salts from the waste by evaporation. The tank farms
also pretreat accumulated sludge and salt solutions (supernate) to enable their management at SRS High-

Level Waste System treatment facilities including the Defense Waste Processing Facility (DWPF) and
the Z-Area Saltstone Manufacturing and Disposal Facility, which the sludge and supernate to
more stable forms suitable for permanent disposal.

The F- and H-Area Tank Farms in the central portion of the SRS, as shown on Figure 2-1. DOE

chose she sites for the tank farms because of their favorable terrain, their proximity to F and H-Area

Separations Facilities (the major waste generating sources), and their isolation from SRS boundaries

the minimum distance is approximately 5.5 miles. Figure 2-2 Areas and the tank
farms
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Controlled strength material ICLSM material composed of

sand and cement formers. Similar to reducing grout it pumped into the tank Its

compressive strength is controlled by the amount of cement in the mixture. CLSM has the

following advantages over ordinary concrete or grout for most of the fill are. (1) its

compressive strength can be controlled to provide adequate support for the overbearing

weight, (2) its low heat of hydration allows large or continuous pours; and (3) it is relatively

inexpensive. CLSM is widely used at the SRS. so there is a wealth of technical expertise on

its formulation and placement.

Strong grout is a low viscosity grout with compressive strengths in the normal concrete

range. This formulation is advantageous near the top of a tank because its consistency is

suited for filling voids created around risers and bank equipment. The grout would be

injected in such a manner to ensure that voids were filled to the extent practicable. This

could involve several injection points. each with a vent. This relatively strong grout will

discourage accidental penetration of the waste (e.g., during excavation).

DOE will establish the necessity for a low-permeability (e.g., clay) cap to reduce rainwater infiltration

after closure during the feasibility study for the overall remediation of the tank farms. As shown in

Figure A-3, the around the tanks could be backfilled with soil to cover risers. equipment, and other

protuberances. If needed DOE could place a cap over th group of tanks so ain falling on the area

would drain away from the closed tanks. Because the tank systems are in close groupings, DOE would

probably put the cap over an entire group of systems in one area.

In addition to the residual waste at the bottom of the tank, which is the major focus of closure activities.

there will be residual contamination on equipment inside and near the tank (e.g.. slurry pumps used for

waste removal cooling coils inside the tank transfer piping in and out of the tank) and the secondary

containmer system and leak detection system for the tank. (This equipment was designed with minimal

void spaces to facilitate thorough waste removal.) In addition the tank farms contain other equipment

for processing waste (e.g., evaporators, diversion boxes. pump tanks, and interarea transfer lines from P.

and H-Area and from H-Area to DWPF and the Z-Area Saltstone Manufacturing and Disposal Facility).

DOE anticipates that the amount of contamination left on this equipment will be small in comparison to

A-7



the amount in the tanks Where appropriate the equipment will be back and stabilized it possible.

small equipment may be cleaned and reused
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APPENDIX B. DOSE MODELING

B1 Dose Modeling Against EPA and SCDHEC Performance Objectives

The U.S Department of Energy (DOE) will perform fate and transport modeling to estimate potential

health and ecological impacts of the residual contamination in close, tank systems at the
Savannah River Site (SRS). The modeling will be performed in conjunction with the development of

tank-specific closure modules. To date. DOE has performed such modeling for Tanks 17 through 20 in

the F-Area Tank Farm. which evaluated four closure scenarios: cleaning but not filling the tanks: grout

filled with no cover; grout filled with cover; and sand filled with cover.

DOE analyzed potential impacts to the following human receptors: worker, intruder. and nearby adult
and child resident. DOE also used contamination of groundwater at the point it discharges to the surface

(the seepline), contamination of soils or sediments at the seepline or stream and concentrations in
Fourmile Branch (into which the seepline water flows) to evaluate risk to ecological receptors. The
analyses included potential impacts to terrestrial receptors at the seepline and aquatic receptors in
Fourmile Branch. DOE also calculated dose and concentration levels in the groundwater in the shallow

aquifer (Water-Table Aquifer) at locations I meter and 100 meters downgradient from the F-Area Tank

Farm at the seepline at Fourmile Branch (approximately 1 mile from the tanks).

Tanks 17 through 20 were modeled as a single source by combining the area of all four tank bottoms.
The inventories of the four tanks were totaled to detemine a cumulative waste volume and aggregate

concentration. In the analyzed scenarios, the mobile contaminants in the tanks would gradually migrate
downward through the soil to the groundwater aquifer. Contaminants would be transported by the
groundwater to the seepline and then to Fourmile Branch. On reaching the surface water, some
constinuents would contaminate the seepline sediments along the bottom of Fourmile Branch and the

shoreline. Aquatic organisms in the stream and plants along the shoreline would become exposed to the
contaminants. Terrestrial organisms could ingest contaminated vegetation and obtain their drinking

water from the contaminated stream. Human receptors could be exposed to contaminants though the
pathways associated with the surface water.

Under scenarios for Tanks 17 through 20, the beta dose from drinking groundwater at
the location would range from 100 to 150 mrem per year. The beta-gamma dose range would
decrease to a range of 49 to 73 mrem per year at the 100-meter location furter to a range of 3.1 to
4.7 mrem per year at the seepline. In-stream dose levels would be reduced by a factor of approximately

1.000 in relation to the seepline dose levels due to mixing with the surface-water flow and other
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