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APPLICATION OF THE OBSERVATIONAL APPROACH TO
ENVIRONMENTAL RESTORATION AT THE OAK RIDGE NATIONAL LABORATORY

Sidney B. Garland II, Martin Marietta Energy Systems, Inc., P.O. Box 2008, Oak Ridge, Tennessee
37831-6402,615-574-8581; Larry A. Holm, CH2M Hill, Oak Ridge, Tennessee; Suzy P. Riddle, DOE
Oak Ridge Field Office, Oak Ridge, Tennessee.

INTRODUCTION

Martin Marietta Energy Systems, Inc., (Energy Systems) manages the Oak Ridge National Laboratory
(ORNL) for the U.S. Department of Energy (DOE). Since ORNL's beginning in the 1940's, a
variety of solid and liquid low-level radioactive waste, hazardous waste, and mixed waste has been
generated. These wastes primarily have been disposed of on-site by shallow land burial, which has
caused the contamination of soil, surface water, sediments, and groundwater. The Environmental
Restoration Program (ERP) was initiated to remediate this legacy of contamination and to eliminate
the associated risk to the public and the environment.

When the DOE Oak Ridge Reservation, of which ORNL is a part, was placed on the National
Priorities List in December 1989, a Federal Facilities Agreement (FFA) was negotiated by DOE, the
Environmental Protection Agency (EPA), and the Tennessee Department of Environment and
Conservation (TDEC). The FFA describes how the provisions of the Comprehensive Environmental
Response, Contingency, and Liability Act (CERCLA) will be implemented and stipulates the amount
of time each of the parties has to review documents, respond to comments, and approve documents.
Typical remediation schedules, which include the time required to conduct the work, prepare the
reports, review the reports by all three government agencies, make the decisions, and implement the
decisions, require 5 to 7 years to obtain a Record of Decision (ROD), and 12 to 15 years to complete
remediation. In an effort to streamline the process and accelerate remediation activities, DOE, EPA,
and TDEC agreed to utilize the Observational Approach in order to reduce time and cost and to use
limited resources more effectively and efficiently.

The remainder of this paper briefly explains the Observational Approach, discusses its use in
long-range planning and Remedial Investigations, and describes several specific applications.

OBSERVATIONAL APPROACH

Typical engineering projects, and currently most CERCLA projects, follow the sequence of study,
design, and construction with an objective to reduce uncertainties as early in the sequence as possible.
It is assumed that by investing resources during the study phase, expenses and risks can be reduced
later. For typical public works projects, a sufficient body of experience has been developed so that
uncertainty can be reduced to manageable levels; however, at hazardous waste sites the technical
uncertainties are orders of magnitude greater due, in part, to the complex, heterogenous subsurface
(Brown et al. 1988).

The Observational Approach explicitly accepts this uncertainty, recognizes that more study does not



necessarily yield significantly better information and less risk, and provides a logic for decision making
that accommodates the inherent uncertainties associated with remedial action projects
(Ogg et al. 1992). This approach originated with geotechnical engineering and has been successful
in applications similar to remedial action projects (Peck 1969).

With the Observational Approach (1) a reasonable site investigation is conducted to assess the
probable site conditions and potential deviations from these probable conditions; (2) a design is based
on probable conditions, and appropriate parameters are monitored to determine whether actual
conditions deviate from probable conditions; (3) contingency plans are prepared to deal with the
deviations, and (4) remedial action is implemented, parameters are monitored, and contingency plans
are implemented when necessary.

LONG-RANGE PLANNING

In order to manage the ORNL ERP, a comprehensive, long-range plan was developed which covers
all sites through all remediation phases—Preliminary Assessment/Site Investigation, Remedial
Investigation/Feasibility Study/ Record of Decision, Remedial Design/Remedial Action, and
verification—of a project. In order to develop realistic schedules and cost estimates for the long-range
plan, a technical scope of work, or a remediation scenario, was needed for each site. Since Remedial
Investigations have not yet been initiated on most of the sites, a major challenge in preparing the
long-range plan was the determination of the (assumed) scope of the work. The Observational
Approach was used to assist in making this determination.

In October 1991, a workshop (Bechtel, et al. 1992) was conducted during which each site was
evaluated using the Observational Approach as a framework. Existing data about a site was
summarized and presented, and a site conceptual model was developed. Based on this site-specific
knowledge, potential remediation alternatives were identified, and one was selected as the baseline,
upon which the long-range plan was based. Then data needs to be satisfied during the Remedial
Investigation for the selected alternative were identified. The question asked when identifying data
needs was "what data were sufficient to select among the remediation alternatives?" Possible
deviations from the assumed site conditions were then identified, and contingent actions were
developed to deal with them.

By using the Observational Approach as a decision-making framework, assumed remediation scenarios
were developed, and appropriate Remedial Investigation scopes were identified for all sites. A
schedule and a cost estimate were then prepared for each site based on the assumed scope. All
technical assumptions were documented so that the long-range plan can be changed as new
information becomes available.

REMEDIAL INVESTIGATIONS

As a site remediation project matures and makes the transition from planning to Remedial
Investigation implementation, an in-depth Observational Approach Workshop is conducted. The
process is similar to that described in the previous section, but the level of detail is greater and the
participation is broader. Instead of spending a few hours, one to two days are spent developing the
site conceptual model, likely remediation alternatives, site characterization data gaps, potential
deviations, and applicable contingency plans. In addition to DOE and its contractors, EPA and
TDEC are also participants in the Observational Approach Workshop.

The primary purpose of this Observational Approach Workshop is to achieve consensus on the scope
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goal, it is necessary to determine what data are needed to choose among the likely remedial action
alternatives and not what is needed to fully characterize the site. The Observational Approach
provides a mechanism for identifying data sufficiency, and the workshop is an excellent forum in
which to achieve consensus.

Following the workshop, the Sampling and Analysis Plan is finalized; its approval is accelerated
because the scope was developed as a joint effort with EPA and TDEC. Not only is the approval
process shortened, but it has been the experience at ORNL that using the Observational Approach
also minimizes the scope of the Remedial Investigation, which saves time and money and accelerates
actual remediation. By focusing on data sufficiency for choosing among the likely alternatives, more
use is made of existing data, and every request for additional characterization is challenged with how
it will be used to select the preferred remediation alternative. At ORNL the range of remedial action
alternatives turns out to be quite limited, and the same alternatives are often applicable at many sites.
The Observational Approach makes this apparent and provides the framework for appropriately
conducting the Remedial Investigation.

A side benefit of the Observational Approach Workshops is the team spirit developed among all
project participants, which assists in resolving problems and avoiding disagreements.

WASTE AREA GROUPING 6

Since the Remedial Investigation of Waste Area Grouping (WAG) 6 was essentially complete when
the Observational Approach was adopted by the ORNL ERP, its use did not shorten the Remedial
Investigation. However, it was employed during preparation of the Feasibility Study, Proposed Plan,
and Record of Decision by identifying contingent actions. The proposed action at WAG 6 is to
hydrologically isolate the buned waste with impermeable caps and groundwater and surface water
diversions. In the Feasibility Study, Proposed Plan and Record of Decision contingent actions are
identified which will be implemented if deviations occur from expected site conditions. Based on the
Remedial Investigation, it is believed a sufficient understanding of shallow groundwater flow was
obtained to design the hydrologic controls. If post-remediation monitoring indicates additional
controls are needed, additional upgradient shallow groundwater diversion measures will be
implemented. If still more control is needed, downgradient shallow groundwater collection trenches
will be constructed. Even though the entire WAG 6 project did not benefit from the Observational
Approach, the use of contingency plans or contingent actions for deviations from expected conditions
allowed decisions to be made and actions to proceed on a less conservative basis than usual.

WASTE AREA GROUPING 5

A Remedial Investigation Work Plan for WAG 5 was submitted for regulatory review in 1988. In
the fall of 1991 an Observational Approach Workshop was held with the project team, EPA, and
TDEC. As a result of this workshop, the scope of the Sampling and Analysis Plan reduces the length
of time required to perform site characterization, and the cost was significantly reduced. (Brill and
Kuhaida 1992). It is anticipated that similar reductions will be seen at other sites.

TANKS AND PONDS

Within the main laboratory complex at ORNL, there are two tank farms containing underground
liquid low-level radioactive waste tanks and several waste ponds. The two tank farms are inactive,
and the ponds are scheduled for replacement with new storage tanks. The liquid low-level waste



tanks contain liquids and sludges that pose one of the highest risks to health and the environment
of any of the sites at ORNL. The ponds contain contaminated sediments and water and release
contaminants through leakage. Through Observational Approach Workshops it was determined that,
for all likely remedial action alternatives, sufficient existing data existed to proceed with the Feasibility
Study. The existing data will be summarized as part of the Feasibility Study or in a separate
Remedial Investigation Report, but no additional site characterization activities are required. While
this realization might be intuitively obvious to experienced environmental engineers, the
Observational Approach provided a structured framework for documenting the decision and the
rationale.

ISSUES

ORNL identified several issues that need to be considered when adopting the Observational
Approach. Each is briefly discussed below.

Technical — Because the Observational Approach stresses data sufficiency, a constant struggle
exists between those who prefer to fully characterize a site and those who want to select an
alternative for remediation. Too often the Remedial Investigations have been structured with site
characterization rather than remediation as the end point. The Observational Approach forces data
needs to be identified in the context of choosing among alternatives. This technical issue has been
resolved at ORNL through management and regulatory agency commitment to the Observational
Approach and workshops at which consensus is achieved.

Risk Assessment — A related technical issue is data sufficiency for performing risk
assessments. Reliance on existing data to make decisions streamlines the process, but often these
data are not of sufficient quality to be used in a baseline risk assessment. At ORNL this has been
resolved by gathering just enough additional data to validate the existing data.

Monitoring — Since contingency plans are developed to deal with deviations from expected
conditions, monitoring the correct parameters at the correct locations is critical. Early in each project
at ORNL the monitoring program is developed and discussed with the regulators so the results are
meaningful and accepted.

Budgeting — It is difficult to budget for the implementation of contingent actions because of
the uncertainty with its need. If the money is budgeted and never used, then other work is delayed.
However, if the money is not budgeted and then is needed, disruptions to ongoing projects may occur
in order to obtain the funds. In addition, DOE funds ERP on an annual basis, and budget requests
are made 2 years in advance. This makes it more difficult to predict when a contingent action will
be required and for what amount. The ORNL ERP estimates the costs of all contingent actions and
intends to hold a portion of these funds at the program level for use on those contingent actions that
actually require implementation. It is unlikely that all contingent actions will be required.

National Environmental Policy Act (NEPA) — DOE must comply with the requirements of
NEPA along with CERCLA. NEPA stipulates that the decision-making process not prejudge the
preferred alternative, but the Observational Approach tries to identify the probable alternative or
alternatives as early as possible. This inconsistency is accommodated at ORNL by not excluding
alternatives entirely during the Observational Approach Workshop but by justifying the elimination
of alternatives in the Feasibility Study which is then integrated with the appropriate NEPA document.



Contracting — The Observational Approach recognizes uncertainty and has the expectation
that change will occur during remediation. This has major implications for government contracting
practices that emphasize fixed price contracts with few anticipated changes. At ORNL the ERP is
working with DOE to select the appropriate type of contract for remediation projects based on scope
and level of uncertainty.

CONCLUSIONS

In many respects the Obseivational Approach is merely putting a title to the use of common sense.
At ORNL the Observational Approach has provided a central philosophy with a bias for action that
provides the framework for long-range planning and project implementation. It has shortened
Remedial Investigation schedules by years and reduced budgets by millions of dollars without
sacrificing quality. Because of the explicit acceptance of uncertainty, it is essential to keep all project
participants informed of the possible uncertainties and of the changes that may occur as the project
progresses. Flexibility must be included in the budgets, contracts, and designs to deal with changes
rapidly and effectively. Environmental monitoring must be designed carefully to evaluate project
success.
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