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INTRODUCTION

The U.S. Department of Energy’s (DOE’s) Office of Environmental Restoration and Waste 
Management (EM) has been tasked with addressing environmental contamination and waste problems 
facing the Department. A key element of any environmental restoration or waste management 
program is environmental data. An effective and efficient sampling and analysis program is required 
to generate credible environmental data. The bases for DOE’s EM Analytical Services Program 
(ASP) are contained in the charter and commitments in Secretary of Energy Notice SEN-13-89, EM 
program policies and requirements, and commitments to Congress and the Office of Inspector General 
(LG).

The Congressional commitment by DOE to develop and implement an ASP was in response to 
concerns raised by the Chairman of the Congressional Environment, Energy, and Natural Resources 
Subcommittee, and the Chairman of the Congressional Oversight and Investigations Subcommittee of 
the Committee on Energy and Commerce, regarding the production of analytical data. The 
development and implementation of an ASP also satisfies the IG’s audit report recommendations on 
environmental analytical support, including development and implementation of a national strategy for 
acquisition of quality sampling and analytical services. These recommendations were endorsed in 
Departmental positions, which further emphasize the importance of the ASP to EM’s programs.

In September 1990, EM formed the Laboratory Management Division (LMD) in the Office of 
Technology Development to provide the programmatic direction needed to establish and operate an
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EM-wide ASP program. In January 1992, LMD issued the "Analytical Services Program Five-Year 
Plan." This document described LMD’s strategy to ensure the production of timely, cost-effective, 
and credible environmental data.

This presentation describes the overall LMD Analytical Services Program and, specifically, the 
various QA programs.

ANALYTICAL SERVICES PROGRAM

The LMD Analytical Services Program is divided into three core areas: Resource Management, 
Analytical Support, and Quality Assurance (QA). The program currently is focusing on the following 
selected items, which are divided among the sections:

• Assess radiochemical, chemical, and physical sampling needs, and current analytical 
community capabilities and capacities.

• Develop a strategic plan to meet EM’s future analytical support needs.

• Develop sample and information management systems for EM’s environmental sampling and 
analytical data.

• Develop a compendium of field and laboratory analytical procedures, as well as sampling 
procedures, for use by waste management operations and environmental restoration 
program/project participants.

• Develop QA requirements and supporting documents.

• Provide oversight procedures to assure production of credible data by analytical laboratories 
and field operations (performance evaluation samples and other audit/assessment programs).

• Provide and implement the Data Quality Objective (DQO) process to optimize EM sampling 
and analysis programs.

QUALITY ASSURANCE PROGRAM

The QA program is responsible for all QA aspects of hazardous, radioactive, and mixed waste 
sampling, and analysis as well as for assuring compliance with DOE Orders, e.g., 5700.6C, and 
regulatory requirements programs. The major functions include management and coordination of:

• Quality Assurance Guidance Supplements: developing and overseeing the implementation of 
QA requirements for environmental sampling and analysis.

• Performance Evaluation (PE) Program: developing and managing a program for assessing 
laboratories that perform EM’s analyses.

• Audit Program: developing and implementing management and technical system audits of 
sample collection, analytical measurements, and data analyses.
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• Data Quality Objectives: implementing the DQO process to optimize environmental sampling 
and analysis.

There are six QA guidance supplements being developed in LMD to address the following general 
issues:

• Implementation of DOE QA Order 5700.6C, specifically in areas of environmental sampling 
and analysis.

• Definition of the expectations for elements of the sampling and analysis programs.

• Definition of required participation in external performance evaluation sample programs.

• Harmonize interagency and DOE field office QA activities and assure consistency across the 
DOE complex.

The six supplements are Sampling Aspects; Laboratory Aspects; Management Assessment; Integrated 
Performance Evaluation Program (IPEP); Field Assessment; and Laboratory Assessment. Figure 1 
shows the relationship between the supplements and the ten criteria of DOE Order 5700.6C.

INTEGRATED PERFORMANCE EVALUATION PROGRAM

The IPEP’s purpose is to monitor and improve the quality of environmental data obtained from 
laboratories. The program applies to all private sector, government, and government-owned, 
contractor-operated analytical laboratories supporting EM activities. The program integrates and 
coordinates participation in various PE programs to ensure regulatory compliance and reduce program 
redundancy. A function of the IPEP is to develop PE materials specifically required for EM sampling 
and analysis programs.

The elements of the IPEP program include:

developing questionnaires to determine current use and program need for performance 
evaluation materials

establishing a DOE laboratory performance evaluation database

distributing radiochemistry PE samples (participating in the QA program of the DOE’s 
Environmental Monitoring Laboratory)

initiating a mixed waste performance evaluation sample program

implementing a performance assessment program (scoring) for DOE laboratory participants.
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AUDIT PROGRAMS

In any environmental sampling and analysis program, there is a need to periodically review various 
technical and managerial activities to assure that the processes and procedures that are in place are 
working. Specifically, the LMD audit program:

• Reviews and evaluates the management structures associated with planning and implementing 
field and laboratory activities

• Reviews technical procedures to determine if they were developed properly and are being 
implemented properly

• Reviews the results of the sampling and analysis data gathering to assess data quality 
characteristics and their appropriateness for use.

DATA QUALITY OBJECTIVES

The DQO process is a Total Quality Management tool developed by the U.S. Environmental 
Protection Agency (EPA) to facilitate the planning of data collection activities. Use of this tool 
allows planners to focus their efforts by specifying the use of the data, decision criteria with respect 
to the data, arid'a measure of the acceptable probability for making a wrong decision based on the 
data collected. It is a sequential process that guides the user through consideration of the factors that 
increase or decrease the certainty of data and how this affects decisions that are based on the 
analytical data. The principles of the process are directly applicable to both large and small data- 
gathering operations. DQOs are specifications that are developed during study design that define the 
level of data quality necessary to support a decision. They are quantitative expressions (with 
associated precision and bias) that are required to demonstrate that the desired result identified during 
the planning process has been achieved. The quality specifications reflect regulatory requirements, 
input requirements for statistical analysis, resource constraints, and so on, and are used to plan for the 
uncertainty' that arises from any measurement process. DQOs may be different for different decisions 
within the context of the same study, but can be generated so that relevant data can be collected once 
to support many or all of the required decisions.

Key elements of the DQO process include:

• problems/concerns that require resolution

• data requirements that are developed to address the problems/concerns

• tolerances for drawing the wrong conclusions

• a decision rule that results in a quantified action plan

• optimized design for cost-effective implementation.

The DQO process results in consensus among the concerned parties with respect to the optimized 
design. Concerned parties (the stakeholders) may include regulators, state and local personnel, Indian 
tribes, and others who are involved in the process. The process encourages structured communication
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about requirements among these parties during the planning process (i.e., before resources are 
expended in sampling and analysis). The structure of the DQO process provides a convenient way to 
document activities and decisions and to present the plans in a logical manner to a wider audience.

The DQO process consists of seven key steps:

1. Statement of the problem to be resolved, including any resource, time, or other practical 
limits and evaluation of existing knowledge about the problem and identification of available 
resources.

2. Identification of the decision, using environmental data and any actions that will result. Focus 
is placed on actions that result from the use of the data so that data needs that are exploratory 
can be eliminated.

3. Identification of the inputs, the list of environmental variables or characteristics to be 
measured, criteria for action, and additional information needs. Focus is placed on 
characteristics that require measurement in order to develop the study design.

4. Definition of the boundaries of the study, the population for which the decision will be made, 
includes the area and time period. People and objects that may be affected as well as the 
boundaries of the environmental media are included.

5. The decision rule is developed. It is a statement that defines how the environmental data will 
be used to make the decision and integrates the inputs from previous steps into a single action 
statement that includes quantitative criteria.

6. The limits on uncertainty are specified which provide the acceptable probability of a false 
negative or false positive error. Estimates of economic health, and ecological consequences 
of an error in the required decision, as well as political and social consequences, are put 
forward.

7. Optimization of the design, including the lowest cost that will meet the criteria defined by the 
DQOs. Statistical techniques are used to balance design criteria to maintain the limits on 
uncertainty with the lowest expenditure of resources.

The decision to be made, or the question to be answered, is defined in the first two steps. Available 
data are examined and the need for further information is determined in the next three steps. 
Uncertainty constraints are developed, and the sampling and analytical requirements for data 
collection activities are specified in the last two steps. Study optimization evaluates error rates and 
costs to select the most cost-effective design that meets the user-defined confidence limits.

CONCLUSION

This paper describes the DOE’s analytical services program for QA, which was developed and are 
being implemented by the Laboratory Management Division of the Office of Special Programs for 
Environmental Restoration and Waste Management programs. This program satisfies the DOE 
program requirements for the production of analytical data of known quality.
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Figure 1 - Environmental Sampling and Analysis (ESAA) Guidance

Ten Criteria of DOE 
Order 5700.6C

Samp
Aspect

Lab
Aspect

Mgmt
Assess IPEP

Field
Assess

Lab
Assess

1. Program X X X

2. Personnel Training & 
Qualification X X X

3. Quality Improvement X X X X X X

4. Documents & Records X X X

5. Work Processes X X X

6. Design (Nothing unique to ESAAs)

7. Procurement X X X X X

8. Inspection, etc. X X X X X

9. Management Assessment X

10. Independent Assessment X X X
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