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MAINTENANCE OF U.S. DEPARTMENT OF ENERGY
LOW-LEVEL WASTE PERFORMANCE ASSESSMENTS

1. INTRODUCTION

1.1 Background

Order DOE5820.2A,’’Radioactive Waste Management” (U. S. DOE, 1988) requires that’’field
organizations with disposal sites shall prepare and maintain a site specific radiological
perfonmmce assessment for the disposal of waste for the purpose of demonstrating compliance
with the [radiological] performance objectives.” Preparing a site-specific low-level waste (LLW)

disposal facility performance assessment (PA) and gaining DOE acceptance or approval are
important initial steps in the performance assessment process. Maintenance of the PA following
the initial PA analysis is equally important in the process and continues over the operational life
of the disposal facility.

Preparation and maintenance of disposal facility PAs represent significant waste disposal facility
management activities. The PA provides a means by which the long-term eftlcacy of the
disposal facility is evaluated and provides input to disposal facility design, operational
requirements, and waste acceptance criteria. But, because the PA results are based on technically
uncertain data, conservative parameters, or both, a PA maintenance program is needed to provide
greater confidence in the results of the analysis and in the long-term plans for protecting public
health and safety and the environment. Additionally, through the conduct of a PA maintenance
program, site operators can technictdly justify relaxing constraints on waste receipts based on
acquiring data allowing a revision of the performance analysis. Acquisition and consideration of
field data represents a necessary component of the PA maintenance program. Performance
assessment development and refinement represents a continuous process during the operational
life of a disposal facility. Initial PAs must be approved by Headquarters. Initial acceptance or
approval *is based on the PA review and a conclusion that there is sufficient reason to believe,
with the information provided, that there is a reasonable expectation that the facility will comply
with the LL W performance objectives. Over the lifetime of the disposal facility, the PA must be
maintained and upgraded as additional information about the waste, environmental setting, and
performance assessment model is obtained. At closure of the disposal facility, a final PA which
analyzes all of the waste that has been placed in the disposal facility must be prepared and
approved.

1 Approval of a PA is conditioned on the completion of a composite analysis. The
term “acceptance” is applied to the Headquarters determination that the PA provides a
reasonable expectation thatthe Order DOE 5820.2A performance objectives will be met,

pending availability of the composite amlysis.
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1.2 Policy

Policy regarding the preparation, approval, and maintenance of a LLW disposal facility PA has
been issued in the Revised Interim Policy on Regulatory Structure for Lo w-Level Radioac~ive
FVasfeManagement and Disposal (U.S. DOE 1996) (Policy).2 In accordance with the Policy,
sites with active or planned disposal facilities are to prepare a PA and a composite analysis3.
Following review and acceptance of the PA and composite analysis, Headquarters will issue a
disposal authorization statement4 for the disposal facility. The site is responsible for conducting
a PA maintenance program after the initial acceptance of the disposal facility PA..

The Policy defines a PA maintenance program as:

A program for updating performance assessments based on the acquisition of new
information on waste streams or inventories and system component performance. It
includes a process for reducing uncertainties in projections about the long-term
performance of a disposal facility based on iterations between experimental (e.g., field
data acquisition and test facilities to veri~ waste, engineered barrier, or cover
performance, or to confirm critical assumptions made in the performance assessment) and
model improvement efforts.

This Policy also makes it clear that maintenance of a PA is an ongoing responsibility of the field
organization over the operational life of the disposal facility and requires the Field Office to
make an annual determination of the continued adequacy of the PA. In addition, field
organizations are to provide a biennial summary of the waste disposal operations with respect to
the conclusions and recommendations of the PA. In accordance with the Policy, Headquarters or
the field organization may suspend all or a portion of the LLW disposal operations if they
determine that an adequate program of PA maintenance is not being implemented.

2 This Policy, issued in July 1996, is interim pending its incorporation into a revision
of Order DOE 5820.2A. This guidance should continue to be used unless changes are made to
the policy at the time it is formalized in the Order.

3 A composite amlysis is an analysis that accounts for all sources of radioactive
material that may exist in the ground at a DOE site that may contribute to the dose projected to
a hypothetical member of the public from an active or planned LLW disposal facility.

4 A disposal authorization statement is a document that sets forth the conditions of
design, construction, and operation of a LLW disposal facility to provide a reasonable
expectation of compliance with the performance objectives of Order DOE 5820.2A, Chapter
III, and considering the results of a composite analysis or other required assessments.
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1.3 Purpose

The purpose of this document is to provide guidance for site personnel to use in the development
and implementation of a PA5 maintenance program. In conducting the maintenance of the PA,
site personnel should recognize the interrelationship between the PA and the design and
operation of a LLW disposal facility. Properly used, the PA is a tool used to direct and evaluate
facility design features (e.g., engineered barriers), as well as operational practices (e.g., depth of
disposal). In addition, the PA is key to developing waste acceptance criteria and disposal facility
radionuclide limits. Recognizing this, the actions carried out as part of the PA maintenance
program must be considered with respect to their implications for facility design, facility
operations, waste acceptance criteria, and other controlling documents (e.g., procedures).

The purpose of maintaining the PA is to confirm the continued adequacy of the PA, to increase
confidence in the results of the PA, and to authorize changes to the controls derived from the PA.
This is accomplished through a PA maintenance program that consists of periodic review of the
PA, monitoring, and the implementation of tests and research activities. The PA maintenance
program includes a process for reducing uncertainties in projections about the long-term
performance of a disposal facility based on iterations between experimental and model
improvement efforts. Although it is essential that a PA maintenance program be developed for
each disposal site, it is appropriate for sites with common data needs to share testing and research
responsibilities and results.

This document recognizes three elements of a successfd PA maintenance program: (1) reviews
and revisions of the PA, (2) monitoring, and (3) test and research activities related to the PA.
Low-level waste disposal program managers should consider the utility of documenting the
elements of their maintenance program in a plan. Doing so provides a baseline for maintenance
activities and can provide a means of documenting the rationale and justification for the activities
being conducted. Further, it maybe useful in directing the reviews.

5 As used in this document, the termPA includes the original document submitted to
Headquarters, any supplemental information provided during the course of the review, and any
information required to be developed as a condition of acceptance or approval.
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2. PERFORMANCE ASSESSMENT REVIEWS AND REVISION

Performance assessment maintenance includes the routine review of the PA and revision of the
PA. Reviews provide a mechanism for routine assessment of the PA-derived controls on waste
disposal so that potential problems are identified and managed. The PA revisions ensure that
there is cohesive documentation providing a reasonable expectation of meeting the Order DOE
5820.2A performance objectives. This use of a PA is similar to the use of a safety analysis
report. The assumptions and analyses in the PA are used to establish a performance envelope
and are translated into administrative and engineering controls in procedures, waste acceptance
criteria, and designs. Reviews are then used to determine whether disposal activities are being
conducted or will be conducted in accordance with the controls. Revisions provide a mechanism
for evaluating conditions not originally included in the PA analysis to determine if they can be
accommodated without violating the conclusions of the PA.

The following sections address annual reviews to be conducted by the Field Office, the biennial
summary to be submitted to Headquarters, revision of the PA, and special analyses and reviews.
Figure 2.1 provides a graphical presentation of the relationship of the annual review, biennial
summary and PA revision. The process of conducting annual reviews, advising Headquarters
through biennial summaries, and revising the PA continues throughout the operational life of the
disposal facility. At the time when the facility is to be closed, a final PA is prepared, submitted
to Headquarters for approval, and, with the closure plan, provides the basis for approving facility
closure.

2.1 Annual Determinations

In accordance with the Policy, a Field OffIce with a disposal facility is to make an annual
determination of the continued adequacy of the PA unless directed otherwise. A different
frequency than annual may be specified in the disposal authorization statement, or may be
requested by Headquarters. The annual determination is to be documented and retrievable.

The annual determination provides the mechanism by which the Field OffIce ensures that
existing controls continue to be effective in ensuring that the PA analysis is valid and to identi&
potential problems so that they can be managed before they develop into a problem affecting
disposal operations. Therefore, the review conducted to support the annual determination must
be both retrospective and prospective. The Field Office should review activities that occurred
over the last year with respect to their effects on disposal operations and the continued adequacy
of the PA in representing facility performance relative to performance objectives. The review
should also consider expected Mure events in terms of their significance to disposal operations
and the adequacy of the PA.
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The result of the review should be documented in a memorandum that indicates the
determination that was made, the basis for the determination, and any specific actions to be taken
as a result of the review. The review should include consideration of waste receipts, results of
monitoring, testing, and research activities, and other relevant factors.

2.1.1 Waste Receipts

The review of past and fhture waste receipts is to be based on a review of documentation such as
quality records (e.g., receipt records, audits/surveillances), waste projections, and controlling
documents (e.g., procedures, waste acceptance criteria). The review should be designed to
confirm that the controls on waste receipts are consistent with the limitations derived from the
PA analyses. Consequently, reviews should be designed to assess both the radionuclides
contained in the waste and the waste form. The reviewer should consider the need to review past
waste receipts, revised inventory estimates, projected waste receipts, and total inventory. In most
cases, the review would be based on the cumulative waste received beyond that which had
actually been considered in the most recent revision of the PA. However, if the site has
conducted an historical evaluation of waste receipts (e.g., past waste receipts within the time
frame analyzed in the PA) that has resulted in a revision to the site’s existing inventory, then the
review should also include these data. Waste disposed before September 26, 1988 need not be
included (unless included in the PA); such waste is to be included in the composite analysis. The
waste projected to be received at the site should also be considered to determine whether
currently projected waste receipts are nominally the same as those anticipated at the time the PA
was prepared. A confirmation should be made that the radionuclide concentrations and total
inventories being used to control disposal operations are current.

The review of waste forms should be designed to confirm that the actual disposed waste forms
are consistent with waste acceptance criteria derived from the PA. For example, if the PA was
based on a critical radionuclide being contained in activated metal with a low release rate, then
the review would be designed to determine if the critical radionuclide was actually contained in
activated metal and could reasonably be expected to exhibit the low release rate.

The overall result of the review of waste receipts will be a determination of whether any changes
are to ensure the continued adequacy of the PA with respect to radionuclide limits and waste
form requirements.

2.1.2 Monitoring, Tests, and Research Activities

The review should be designed to determine if data collected during monitoring, testing, or
research activities indicate that the disposal facility is performing as postulated in the PA, and to
determine if the conceptual models are still applicable (i.e., still adequately represent the disposal
facility). If testing or research indicates that the facility is functioning within the performance
envelope (i.e., results indicate that parameter values are conservative in terms of projected dose),

then the information should be noted as confirming the adequacy of the current analysis.
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However, if testing or research results indicate that a particular parameter used in the PA may not
be as conservative as assumed and the impact would be a significant increase in projected dose,
additional analyses may be necessary. Conversely, if testing or research results indicate that a
particular parameter used in the PA was overly conservative, these data may provide the basis for
special analyses to raise disposal facility radionuclide limits.

Results of monitoring that is specific to the performance of the disposal facility or a component
of the disposal facility should be evaluated in the same manner that testing and research results
are considered. That is to determine if they indicate the need for any special analyses due to their
indication of over- or under-estimating a parameter value. In addition, results from any other
relevant monitoring should be considered. The additional monitoring data may be from
environmental monitoring in the vicinity of the disposal facility, or some nonroutine monitoring
such as liquids collected from the facility.

2.1.3 Other Relevant Factors

The purpose of the annual determination required in the Policy is to routinely assess the
adequacy of the PA. As discussed above, a review of past and expected waste receipts, and an
evaluation of the results of monitoring, testing, and research programs are important to
determining the continuing adequacy of the PA. In addition, there are other operational and
design considerations that may be relevant to the determination of PA adequacy. In conducting
the annual determination, the Field OffIce must select from the following factors and any other
factors they identi~, those that are relevant to the disposal facility and PA being considered. The
review or evaluation will be principally based on available documentation.

QHdiQQs

● Disposal geome@:

- depth of trench,
- depth of waste profile,
- thickness of bacM311/cover,
- trench orientation (compared

● Waste form and packaging:

to assumption in PA).

- special waste forms,
- containers used vs. PA assumptions.

● Waste acceptance criteria:

- radionuclide limits consistent with PA analyses, L
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- reporting of PA-significant radionuclides,
- waste form and packaging requirements

● Procedures used to veri& waste characteristics (e.g., the radionuclide content).

● Procedures/system

Facilitv/Closure Desi~

to track against total inventory limit.

● Disposal technology:

- technologies being used or planned analyzed in the PA;

● Engineered barriers:

- engineered barriers employed as analyzed in the PA,
- closure cover design consistent with PA assumption,
- threats to cover integrity and viability.

● Other design features:

- provisions for performance monitoring.

● Structural stability:

- operational controls to enhance stability being employed,
- unexpected subsidence.

● Future land use:

- assumptions and analyses in the PA consistent with site future use plans.

2.2 Biennial Summaries

The purpose of the biennial summary is to apprise Headquarters of any significant changes in the
site’s LL W disposal program and to confirm the continued adequacy of the PA. This is
accomplished by summarizing information and the conclusions from the annual determination
for the previous year and the current year. The biennial summary shall include the following
information:

1. Assessment of PA Adequacy--The biemial report is to provide a summary of the conclusions

drawn from the annual determinations made by the Field OffIce during the prior and
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current year. The summary should include a discussion or description of relevant factors.
if any, that may have challenged or supported the determination of PA adequacy.

2. Waste Receipts--The Field OffIce is to include an assessment of waste receipts. The
assessment should summarize the information from the annual determinations. The
purpose of this section of the biennial summary is to inform Headquarters how the waste
received over the past two years compares with what was anal yzed in the PA. To effect
this, the inventory and concentration of critical nuclides in the waste should be compared
to projections or to facility limits. Similarly, the disposal of radionuclides that require
special waste forms should be summarized.

3. Monitoring, Test, and Research Results--The results of monitoring that is relevant to the
perfonmnce of the facility or a component of the facility should be summarized and
interpreted. This may include performance monitoring installed specifically to measure a
parameter within the disposal system, analysis of water collected in or from the facility,
and environmental monitoring in the vicinity of the facility. Environmental monitoring
results can be included by reference to another report, but their significance, if any, to the

, performance of the disposal facility is to be discussed.

4. Summary of Changes--This section is to describe changes to the disposal facility operations
or maintenance program that have occurred over the last two years. This would include
changes to external to the PA that affect the PA analysis such as site land use plans. The
Field Office is to describe changes to the disposal facility configuration or operational
controls as compared to those described in the PA, including changes that have been
made as a result of additional analyses and reviews (see section 2.4). The section is to
also discuss the initiation or cessation of monitoring, testing, and research activities over
the last two years or any significant changes in the direction of ongoing activities. This
discussion should include a rationale for the action taken.

5. Recommended Changes--This section of the biennial summary is to advise Headquarters of
planned or contemplated changes in disposal facility design or operations and in the PA
maintenance program. The subjects should be the same as covered above in Summary of
Changes, but should be forward-looking. Implementation of these recommended changes
does not require Headquarters approval.

2.3 Perfommnce Assessment Revisions

Field Offices are required to prepare and submit a revision of the PA to the Deputy Assistant
Secretary for Waste Management at least every five years. A shorter revision cycle maybe
warranted if changes in waste forms or packaging, radionuclide inventories, facility design,
closure concepts, or understanding of the facility environment or other features (e.g., engineered
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features) alter the conclusions of the PA. It should be noted that significant changes in facility
design that alter the basis for the conceptual model will always require a revision of the PA.

A PA revision is to include updated itiormation (e.g., land use plans, results from testing and
research), revised analyses, new models, changes in expected radionuclide inventories, and other
items affecting calculations of results. The form of the PA revision ranges from a simple
amendment to the PA to a reissuance of the PA document. If an amendment to the PA is used,
there must be a clear interpretation of how the information in the amendment relates to the
original PA analyses and what it means relative to the conclusions reached in the PA. In addition
to submitting the PA revision to the Deputy Assistant Secretary, the Field Office is also
responsible for ensuring the revision is distributed to other parties, as appropriate. Other
appropriate parties include interested stakeholders, and selected Field Office and Headquarters
staff.

In determining how best to revise the PA, the Field OffIce should consider how cohesive and
readily understood the PA is or will be following the revision. For example, if a request for a
copy of the PA would yield the original PA document and a large collection of additional
documentation, consideration should be given to consolidating the information. If a fill revision
of the PA document is made, the annual determination (section 2.1) is not necessary.

Upon receipt of a revised PA, Headquarters staff must conduct a review and determine a course
of action, Actions resulting from the Headquarters review may range from a memorandum to
file acknowledging the receipt and acceptability of the PA revision to the initiation of a more
thorough and detailed review. Headquarters staff may request additional information from the
Field Office as needed to conduct the review.

2.4 Special Analyses and Reviews

Special analyses are expected to be needed as part of the routine maintenance of the PA. As used
here, special analyses are analyses performed to evaluate the significance of new information to
the results in the PA, or to supplement or amend the analyses performed in the original PA. A
number of different factors may prompt a special analysis.

As part of the annual review, the Field OffIce may identi~ a concern or potential problem that
needs to be evaluated. Resolution of the concern may require the acquisition of data through
monitoring, testing, or research or the use of existing data in a special analysis. Additionally,
the PA analyst may determine the need for special analyses due to errors found in the prior
analyses. Also, ongoing testing and research may yield results that warrant evaluation to
determine their significance to the conclusions in the PA.

From an operating program standpoint special analyses maybe necessary to evaluate whether
certain actions or changes can be made. This guidance cannot anticipate alI of the changes that a
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LLW disposal site might consider, but the following indicate the types of changes that would
necessitate a special analysis in support of operations:

● Disposal of radionuclides not analyzed in the PA;

● Disposal of waste streams not analyzed in the PA;

● Changes in waste forms that could increase release rates for critical radionuclides;

● Waste exceeds the concentrations analyzed for PA-significant radionuclides;

● Waste causes the site to exceed the total inventory analyzed for PA-significant
radionuclides;

● Changes in the disposal facility design or operations from those described in the PA.

The purpose of conducting special analyses can be thought of as similar to the process for
resolving Unreviewed Safety Questions (USQ) described in DOE Order 5480.21. The intent of
the process is to provide flexibility in day-to-day operations and to require those issues with a
significant impact on the PA’s conclusions, and therefore the projected compliance with
performance objectives, to be brought to the proper level for attention.

The PA is an important element of the authorization basis to operate a DOE disposal facility.
The PA identifies those aspects of design and operations that are important to long-term
performance and therefore those aspects that DOE relies upon to allow initial and continued
operations. Any change that could directly or indirectly affect the facility authorization basis,
and therefore its performance, must be analyzed to determine the significance of their affect on
the analyzed performance.

Special analyses evaluating proposed changes to the design or operation of the disposal facility
or those analyzing new information with the potential to affect the conclusions of the PA are to
be reviewed for approval. The results of a special analyses are to be reviewed according to the
flow diagram in Figure 2.2. If the special analysis indicates that the performance measures used
in the PA would be exceeded, appropriate action must be taken. That action may be as simple as
not implementing a proposed change. Depending on the reason for initiating the analysis, the
appropriate action may be corrective actions to limit disposal facility operations, further analysis,
and/or collection of additional data. A proposed change that does not cause the performance
measures to be exceeded must be evaluated to determine whether Headquarters’ approval has
been dictated elsewhere. For instance, changes in the basic conceptual model of a disposal
facility requires review and approval by Headquarters, as would anything so specified in the
disposal authorization statement.
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If neither of the above conditions apply, the decision on approval of a.special analysis and the
actions it implies depends on the significance of the results. A rule-of-thumb is that if the results
in the original PA and the results in the special analyses are small relative to the corresponding
performance measure, then the Field OffIce can approve the analysis and related change. As
used here, about 10% is considered to be small relative to the performance measure. The Field
Office can also approve special analyses and related changes that are not small relative to the
pefiormance measure if the analysis indicates the change in dose (or concentration depending on
the performance measure) is relatively insignificant. Again, as a rule-of-thumb, changes less
than a 10% increase in the dose (or concentration) in the original PA are considered insignificant.
Special analyses that result in changes to the PA results larger than those discussed above are to
be submitted to the Deputy Assistant Secretary for Waste Management for approval.

Contemplated Change,
New Data, etc.

IConduct Special
Analyais (SA)

I

Interpret
results Yes

results significant

0Take
appropriate

action e
Flgur. 2.2 Special Analyals Approval Authority
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3. MONITORING

Monitoring at a low-level waste (LLW) disposal facility for the purposes of PA maintenance
takes place within the larger context of other monitoring activities at the site. An overall site
environmental monitoring program will be operating pursuant to the requirements of Order DOE
5400.1 (and 10 CFR 834 when promulgated). There may also be environmental monitoring
specifically implemented for the disposal facility. The Order DOE 5820.2A, Chapter 111.3b.(3)
lists the following requirement relative performance assessments and monitoring :

Where practical, monitoring measurements to evaluate actual and prospective
performance should be made at locations as required, within and outside each facility and
disposal site. Monitoring should also be used to validate or modi~ models used in
performance assessments.

Thus, where practical, performance monitoring of a LLW disposal facility should be included in
the PA maintenance program.

The Order also addresses environmental monitoring requirements for low-level waste
management facilities in section 3.k. Guidance on environmental monitoring can be found in
Environmental Regulatory Guide for Radiological Monitoring and Environmental Surveillance
(U.S. DOE 1991 ) and Environmental Monitoring for Low-Level Waste Disposal Sites (U.S. DOE
1990).

From a practical standpoint, most environmental monitoring programs will provide little
information regarding performance of a disposal facility. This is because, for the most part,
disposal facility designs and environmental settings result in very slow releases, if at all, over
long time periods. Therefore, failure to detect contaminants in an environmental monitoring
program indicates only that the fwility is not performing dramatically worse than was projected
in the PA. Conversely, in the unlikely event of contaminants attributable to the disposal facility
being detected well ahead of the time fiarnes indicated from the PA analysis, the PA analysis
should be revisited.

.
The focus on monitoring as part of PA maintenance should be on petiormance monitoring, that
is, monitoring features or processes very close to the waste or facility. As implied by the Order
DOE 5820.2A requirement, there are likely going to be practical or technological limitations on
the monitoring that can be performed. The LLW disposal program manager will need to
consider the PA and work with the analysts and scientists to determine what monitoring should
be pursued. This performance monitoring should be driven by the analysis that has been
conducted in support of the PA in termsof identi&ing the parameters to be measured and the
locations at which measurements should be made. A process akin to the data quality objectives

process may be appropriate for defining the type of data required or desired, the quantity of data
needed, the quality of the data needed and the methodologies likely to provide the data.

13



.

The effectiveness of the monitoring should be regularly evaluated so that aspects of the program
(e.g., sampling locations) can be changed or eliminated if they are not fulfilling their designed
purpose.

Performance monitoring can supplement the testing and research activities in strengthening the
confidence in models developed to represent performance of the disposal system. It may also be
decided that the near-field performance monitoring is appropriate during a portion of the post-
closure period to further bolster confidence that the facility is not performing worse than
expected.
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4. TESTS AND RESEARCH ACTIVITIES

In general, the testing and research activities will have started prior to the preparation of the PA
to provide information on which to develop the conceptual models. As part of the PA
maintenance program, each site is to continue appropriate testing and research activities. Testing
and research to be conducted shall be based on the information generated in the PA. Through the
collection of input data, the analysis of performance, and the conduct of sensitivityhmcertainty
analyses, the analysts will be able to identifi those disposal system components or input
parameters that are most important to performance, or most constraining on the resulting
radionuclide limits.

In conducting a site-specific PA maintenance program, it is important to recognize that some
aspects of the PA are based on simplified conceptual models of the fluid flow and radionuclide
transport through engineered facilities and in the surrounding environment. These conceptual
models are usually developed using limited site-specific data. Parameter values used in the
models are chosen to be realistic, but conservative. That is to say when a parameter value is not
known accurately, the estimated value is selected to be conservative (i.e., to overestimate doses).
Consequences of this situation are that the PA, and the decision that there is a reasonable
expectation of meeting performance objectives, are based on some poorly known, but potentially
important data, and that the amount and types of waste that a facility can accept maybe unduly
limited. Therefore, testing and research activities should be designed to confkm or refine the
critical assumptions, da~ and models used in the PA not only to bolster confidence in the PA
results, but also to reduce conservatism.

Another reason for conducting testing and research may be to improve the ability to monitor
facility performance. As noted in the previous section, for most radioactive isotopes in a
disposal facility, significant migration is not expected to occur for long periods of time.
Therefore, it maybe desirable to develop the capability to monitor moisture or radionuclide
movement very near the waste or to develop surrogates as indicators of waste migration.

To ensure the most effective use of resources, disposal progrtun managers are to use a structured
process to justify and prioritize the testing and research activities to be pursued. Afier
identi~ing those components or parameters that are most important to the performance of the
facility, the program manager and analyst must apply other criteria to guide the development of
the test and research program. Following are criteria to be applied:

● Which parameters have the largest amount of uncertainty?

● Isa conservatively assumed parameter value affecting the site’s ability to accept expected
waste streams?

● Are laboratory tests appropriate for determining the parameter?
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● Are there other activities or facilities (e.g., existing wells) that can be used to collect
needed data?

● Are field tests (large scale barrier tests, lysimeter experiments) most appropriate for
providing needed data?

● What testing or research will be most cost effective at reducing uncertainty?

● What time fi-ame is necessary for collecting usefil data? For example, some data can be
collected over a fairly short time period, so that a delay in initiating the testing or research
is acceptable whereas other data will require many years to develop so that initiation of
testing must start sooner.

● Can data be acquired at a reasonable cost?

● Is the needed data site-specific or would it be possible to join with others to conduct the
testing and research?

● What is most important to stakeholders?

● Are there other significant factors affecting the decision on what testing and research to
conduct.

The testing and research portion of PA maintenance needs to be coordinated with the other
portions of the program. This includes ensuring that testing and research conform with a quality
assurance program. The results of research and testing will form part of the basis for supporting
special reviews and for updating the PA. In the longer term, these data will enhance the quality
of the PA developed to support closure of the facility and the reasonable expectation of meeting
performance objectives.
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