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INTRODUCTION

This paper addresses methods being implemented at the Oak Ridge National Laboratory
(ORNL) to continue operating while achieving compliance with new standards for liquid
low level waste (LLLW) underground storage tank systems. The Superfund Amendment
and Reauthorization Act (SARA) of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) required that the Department of Energy
(DOE) execute a Federal Facility Agreement (FFA) with the Environmental Protection
Agency (EPA) within 6 months of listing of the ORNL on the National Priorities List.
An FFA for ORNL became effective January 1, 1992 among the EPA, DOE, and the
Tennessee Department of Environment and Conservation (TDEC). The agreement
ensures that environmental impacts resulting from operations at the Oak Ridge
Reservation are investigated and remediated to protect the public health, welfare, and
environment.

This FFA differs from other compliance agreements in that it addresses active systems,
as opposed to the normal CERCLA agreements which address inactive systems. ORNL
is a fully functional multi-disciplinary nuclear research facility. As a consequence of the
research activities, solid and liquid radioactive wastes have been generated in varying
amounts over time. The LLLW has been accumulated and stored in 96 below-grade
collection tanks interconnected by miles of underground piping. The LLLW system was
designed to minimize radiation exposure and is not amenable to standard verification
methods.

Although the FFA addresses the entire Oak Ridge Reservation, specific requirements are
defined for the radioactive LLLW storage tanks and associated piping at ORNL. The
objective of the FFA as it relates to these tank systems is to ensure that structural
integrity, containment, leak detection capability, and LLLW source control are
maintained until final remedial action. The FFA requires that leaking LLLW tank
systems be immediately removed from service, and that active tank systems be doubly
contained, cathodically protected, and have leak detection capability. LLLW tank
systems that do not meet requirements are to be either upgraded or replaced, but can
remain in service if they do not leak in the interim.



ORNL BACKGROUND

ORNL is a multi-disciplinary research facility that began operation in 1942 as part of the
Manhattan Project. The original mission was to develop a prototype graphite reactor and
reprocess the reactor fuel for plutoninm recovery. Following World War II, the primary
functions were fuel reprocessing research, radioisotopes development, and testing of
nuclear reactor concepts. More recently, ORNL has increased its role in biological,
environmental, energy, and materials research. As a result of these research and
development activities, radioactive LLLW has been generated in varying amounts over
time.

LLLW originates from radioactive liquid discarded into sinks and drains in research and
development laboratories, processing facilities, nuclear reactors, and radioisotope
production. LLLW is characterized as having an activity greater that the trace levels
permitted in process and less than 2 Ci/gal of Strontium-90 equivalent and less than 100
Nci/g of alpha-emitting transuranic elements.

LLLW SYSTEM OVERVIEW

The LLLW handling system used for collection, neutralization, transfer, concentration,
and storage of aqueous radioactive LLLW from laboratory sources consists of 96 tank
systems. Fifty five tanks have been removed from service, and 41 remain in active
usage. The LLLW solutions are accumulated at source buildings in collection tanks and
sent to the ORNL evaporator facility for an approximate 30 to 1 concentration. The
concentrate is then transferred via pipelir.es to storage tanks.

Most of the LLLW tank and piping system was installed more than 30 years ago. The
system was designed to minimize radiation exposure to the LLLW system users and
operators. The LLLW tanks system includes gravity-drained transfer pipelines, single
and double contained tanks, pressure transfer pipelines from the collection tank to the
central waste collection header, and remote handling capability to minimize personnel
exposure. Over the years, tank systems were abandoned as their integrity was breached
or as programs were terminated. As new tank systems were installed over the past 10
to 15 years, some secondary containment features and improved leak detection were
incorporated.

The tank system drain piping is typically a stainless steel, singly contained pipe with a
nominal diameter of 2 inches or less, that drains by gravity to an area collection tank.
The collection tanks are usually stainless steel tanks located in a se.vice building with
capacities less than 3000 gallons. These tanks are periodically emptied to the central
treatment system using steam jets and pumps. The discharge piping typically consists
of stainless steel pipelines with a nominal diameter of 2 inches. These lines are used for
batch transfers of LLLW, under pressure on an as-needed basis, to maintain inventory
control at the collection tanks and to transfer LLLW to the central LLLW system for
evaporation and storage.



STRATEGY FOR MEETING THE FFA OBJECTIVES

An ORNL FFA response plan was developed and implemented with a team of multi-
disciplinary support from various ORNL organizations and divisions. The LLLW tank
systems were evaluated for FFA categorization, risk assessments, upgrade and
replacement plans, containment, waste characteristics, age, confidence in historical tank
system data, strategic importance to ORNL, and FFA documentation requirements.

The response team categorized the tank systems and formulated plans and schedules to
bring the ORNL LLLW tank system into full FFA compliance by 2002. Funding for
implementation was requested prior to the affectivity of the FFA. Capital projects were
initiated or modified to assure FFA compliance. Contingency plans were developed to
assure continued ORNL operations after removal from service of leaking or potentially
leaking systems. Per the FFA, plans and schedules were formalized and submitted to
the FFA regulators for approval.

Tank systems suspected of leaking were removed from service, except for 3 tank systems
that could not be shuv down immediately due to health and safety risks associated with
their shutdown. Risk assessments have shown that these 3 singly contained active tank
systems cannot be shut down without creating unacceptable risks to worker health and
safety. However, continued operation of these tank systems will pose no immediate risk
to human health or the environment. In accordance with the provisions of the FFA,
these tank systems were identified and have been designated as Environmental Safety and
Health (ES&H) systems that will remain in service. Risk assessments that form the basis
for maintaining the ES&H tank systems in service were submitted to the FFA regulators.

IMPLEMENTATION PLANS FOR FFA COMPLIANCE

Plans being implemented at ORNL to maintain FFA compliance consist of the following
tasks; 1. tank categorization, 2. tank system assessments for compliance verification,
3. tank system upgrades and replacements, 4. leak test program for periodic integrity
verification to continue usage of non compliant tank systems, 5. contingency planning
and implementation, 6. fulfillment of the Environmental Restoration Program (ERP)
acceptance requirements, and 7 FFA documentation submittals. The required tank
assessments and leak testing are complicated by the fact that the tank systems are not
directly accessible due to the radioactivity associated with them. Remote inspections,
decontamination, and repair procedures are being used.

SUMMARY

This paper addresses the various elements of the strategic planning scenarios. The
ORNL implementation plans to remain compliant while upgrading the LLLW system to
new requirements are presented.


