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THE ROLE OF THE OBSERVATIONAL APPROACH
IN RI PLANNING: WAG 5 CASE STUDY

Angela K. Brill
Ogden Environmental and Energy Services (615) 481-8002

A. J. Kuhaida, Jr.
Oak Ridge National Laboratory (615) 576-5506

A Remedial Investigation (RI) Plan was developed for the Oak Ridge National
Laboratory (ORNL) Waste Area Grouping (WAG) 5 in March 1988 and submitted to the
Environmental Protection Agency (EPA) Region IV and the State of Tennessee for
review and approval. The observational approach was evaluated by the ORNL
Environmental Restoration (ER) Program and accepted by EPA as an accelerated and
cost-effective approach to the RI/Feasibility Study (FS) process for remediation of
WAG 5. The traditional approach used in preparing the 1988 RI Plan focused on data
completeness, included a typical range of RI data-gathering activities for determining the
nature and extent of contamination at WAG 5, and used multiple iterations of sampling
activities to deal with uncertainties without consideration of potential deviations. In fall
1991, a revised Field Sampling Plan (FSP) was developed that used the observational
approach to integrate site characterization with site remediation needs. This approach
recognized the uncertainties of site characterization/remediai planning and developed
contingency plans for dealing with them. The observational approach emphasizes data
sufficiency to support remedial planning decisions for WAG 5.

BACKGROUND

For over 40 years, production, operation, and research activities at ORNL have
generated a variety of radioactive and hazardous wastes requiring disposal by means of
shallow land burial, above- and below-ground storage, and hydrofracturing of subsurface
geologic formations with a waste grout mixture (ORNL 1987). WAGs are defined by
watersheds that contain contiguous and similar assemblages of operating facilities and
remedial action sites; WAG 5 is 1 of 20 WAGs involved in past waste disposal activities
at ORNL. Remediation of WAG 5 is being conducted through the ORNL ER Program,
consistent with requirements of a Federal Facility Agreement (FFA 1991) that integrates
Comprehensive Environmental Response, Compensation, and Liability Act and Resource
Conservation and Recovery Act (RCRA) cleanup requirements.

WAG 5 includes 13 solid waste management units within 4 main areas: (1) Solid
Waste Storage Area (SWSA) 5 North, (2) SWSA 5 South, (3) Old Hydrofracture Facility
(OHF), and (4) New Hydrofracture Facility (NHF) (Fig. 1). SWSA 5 North has been
used for retrievable storage of transuranic (TRU) wastes since 1970; SWSA 5 South and
selected areas of SWSA 5 North were used for the burial of solid low-level waste (LLW)
from 1959 to 1973; and OHF and NHF were both used for deep geologic injection of
radioactive waste grout mixture. Various tanks, impoundments, and leak sites are also
part of WAG 5. Previous monitoring of surface water and groundwater indicates that
primary contaminants are strontium-90, cesium-137, and tritium.
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Fig. 1. WAG 5 Site.

Observational approach. The original WAG 5 FSP was developed and submitted
to EPA and the State of Tennessee in 1988 (Bechtel 1988), and a revised version of the
FSP that follows the observational approach was completed in December 1991
(Bechtel 1992). The observational approach provides a conceptual framework for
integrating site characterization (e.g., Site Investigation, RI), remedial planning (FS,
remedial design), and remedial action. Characterization efforts are directed toward
supporting or eliminating potential site remedies based on probable site conditions and
developing the capability to respond to deviations. Probable conditions include a
combination of expected site and waste characteristics, predicted technology
effectiveness, and likely regulatory issues. Reasonable deviations from the probable
conditions are identified so that remedial contingencies and their data/monitoring
requirements can be defined. Remedial contingencies are actions that will be taken if a
deviation is encountered during the response action.

The traditional approach in the initial WAG 5 FSP focused on developing a
complete picture of the site by collecting data and did not address the uncertainties
inherent in data collection and future site remediation. The observational approach used
in revising the FSP recognizes that at some point more study does not necessarily provide
better information. Consequently, the observational approach considers the uncertainty
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in site characterization/remediation planning and concentrates on data sufficiency rather
than data completeness. This change in focus should reduce data collection, validation,
analysis, and other activities with a commensurate reduction in time and cost.

Two workshops held in May and June 1991 to develop and apply the observational
approach to WAG 5 remediation included a review of historical data from WAG 5,
identification of remedial groupings, development of a site conceptual model, and
identification of general response actions, remedial technologies, and data needs.
Attended by multidisciplinary specialists from EPA, Tennessee Department of
Environment and Conservation, Department of Energy, Martin Marietta Energy Systems,
and ORNL ER remedial contractors, these meetings helped to develop a conceptual
approach for data collection and site remediation alternatives for WAG 5. The use of
the observational approach for the WAG 5 RI was accepted by the regulatory agencies,
and preparation of the revised FSP proceeded.

IDENTIFICATION OF POTENTIAL RESPONSE ACTIONS

During the 1991 workshops, potential response actions and technologies for
remediating WAG 5 were formulated to identify data needs for the RI. Identification of
potential response actions is based on current knowledge of the site and is not intended
as a substitute for the more detailed alternative development process outlined in the
RI/FS guidance manual (EPA 1988). Potential response actions should be reevaluated
as additional data become available.

Development of remedial groupings. The first step was to identify potential
remedial groupings for the WAG 5 solid waste management units. Remedial groupings
are discrete units that have common characteristics and/or can be addressed by similar
remediation strategies. The use of groupings simplifies the conceptual development of
remedial alternatives and allows groupings to be treated as independent operable units for
expedited action. The following remedial groupings were identified:

• subsurface disposal areas (including trenches and auger holes),
• impoundments, "
• pipelines and leak/spill sites,
• tanks, and
• groundwater.

This paper focuses on the subsurface disposal area remedial grouping.

Remediation considerations. Site and waste characteristics and information about
available technologies were used to identify general response actions for the subsurface
disposal area remedial grouping. This grouping is primarily the SWSA 5 area, a 50-acre
site containing approximately 30 x 106 ft3 of mixed waste with an estimated 2 x 10s Ci
of radioactivity. Wastes (including mixed, LLW, and TRU), were primarily disposed
of in trenches and auger holes.
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Site and waste characteristics and experience gained during the development of
alternatives for WAG 6 as part of a RCRA Facilities Investigation (Bechtel 1991) indicate
that complete excavation is probably infeasible because of concerns about worker
exposure and the ultimate disposal of excavated wastes. Even if excavation were
feasible, off-site disposal options are not currently available for the mixed and TRU
wastes in WAG 5. Retrieval of TRU waste from trenches may be considered separately
when a disposal facility is available. Incineration is currently impracticable because it
is ineffective in destroying LLW and TRU waste, it has a potential for excessive worker
exposure, and it produces incinerator ash, which may be a mixed waste. Consequently,
capping of the subsurface disposal area is the most viable option available. Stabilization
of trenches or phased construction of a cap along with isolation of trenches from the
groundwater may be required because of potential subsidence. Because of a lack of
accurate disposal records, trenches will need to be delineated. These considerations have
led to the following remedial strategy for WAG 5:

• A combination of containment, institutional controls, and monitoring is currently
the most appropriate remedial action for most of the WAG.

• Operable units for expedited action should be identified whenever possible on the
basis of human health, ecological risk, and remediation considerations.

• Phasing of actions will be based on technology and institutional considerations.
• Corrective measures associated with remedial groupings should also consider

adjacent areas being addressed under separate programs so that site remediation is
comprehensive.

The observational approach allows appropriate response actions to be identified first, and
the remedial investigation is designed to support them.

SUBSURFACE DISPOSAL AREA REMEDIAL GROUPING DATA NEEDS

Potential response actions and technologies were identified for the subsurface
disposal area remedial grouping in WAG 5 on the basis of the general response actions
and technologies and the considerations discussed. The response action and technology,
expected conditions, potential deviations, monitoring needed to identify the deviations,
and contingency plan ?.re addressed below, and data needs for each response action and
technology are considered. The response actions and technologies are not intended to
include a complete range of site-wide remedial alternatives; they represent the primary
technologies and their associated data needs that will be the major components of WAG-
wide alternatives.

The expected condition is that a cap can be placed over the subsurface disposal
areas in WAG 5 (e.g., SWSA 5) and that the disposal areas will be structurally stabilized
(i.e., by dynamic compaction)- The data needs to support this activity are geophysical
surveys to delineate the trench boundaries, geotechnical soil sampling to determine
stability, and perimeter medial sampling to determine the magnitude and extent of
contamination. In addition to the cap, a groundwater diversion will be required; the
expected condition is that the collection system will lower the water table, and the
collected water will not be contaminated. The data needed to support this expectation
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are groundwater level measurements and slug tests for assessing recharge characteristics
and depth-fo-bedrock measurements for determining the size of the diversion system.

Potential deviations from the expected conditions are tha' the cap is subsiding and
that the groundwater diversion has not lowered the water table and is collecting
contaminated water. The monitoring required to detect these potential deviations includes
visual site surveys to observe cap stability and groundwater level measurements and
sampling to observe water levels and quality.

If subsidence occurs, the contingency plan specifies that the depression will be
filled and the cap will be repaired. If the groundwater diversion does not lower the
water table, the contingency plan is that the collection system's design will be modified
to increase its capacity (e.g., trenches will be deepened or added). If the collected
groundwater is contaminated, the contingency plan is that a treatment system will be
added to the groundwater diversion system or the groundwater will be collected and
treated at ORNL. (Treatment will require additional characterization of the water quality
to determine treatment system design or compliance with ORNL treatment criteria.)

REVISED FIELD SAMPLING PLAN

The revised FSP using the observational approach reduced data collection in some
areas and increased it in others. The following is a summary of revisions:

• Soil sampling associated with WAG 5 pipelines was eliminated because it was
determined that remedial action would probably involve soil removal and this
sampling activity could be accomplished more effectively during excavation
operations. Soil samples associated with the leak/spill sites were reduced for the
same reason.

• Soil samples around the OHF tanks and waste pit were reduced because data
sufficiency could be achieved with less sampling and still support remedial action
decisions, which are limited to in-place closure or tank/pit removal.

• Soil samples associated with the OHF Pond were eliminated because of the
available data in this area. Any additional soil samples would be located on the
basis of walkover radiological survey results.

• Groundwater wells at the NHF were eliminated because this is an active facility
that has daily monitoring of all waste handling units in this area, and no leaks have
ever been reported.

The revised WAG 5 FSP focuses on refining the site conceptual model by collecting
sufficient data to support the risk assessment and remedial alternative processes.

CONCLUSIONS

Application of the observational approach to the WAG 5 FSP has resulted in an
integration of site characterization, remedial planning, and remedial action. The
following items need to be considered when the observational approach is used for
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developing an FSP to characterize a site in support of remedial alternative selection and
implementation:

• The site conceptual model and potential response actions for the remedial groupings
must be determined early in the RI/FS process so that data needs and supporting
RI activities can be identified.

• The remedial alternative needs to be identified so that data sufficiency can be
accomplished.

• Data that can be more efficiently obtained during remedial action activities should
be identified.

• These measures will result in a potential cost and time savings during
implementation of the RI.
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
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