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ABSTRACT

Argonne National Laboratory (ANL). in collaboration with DOE's
Radiological and Environmental Sciences Laboratory (RESL), Environmental
Measurements Laboratory (EML). and Grand Junction Project Office (GJPO). is
working with the Department of Energy (DOE) Headquarters and the U.S.
Environmental Protection Agency (EPA) to develop the Integrated Performance
Evaluation Program (IPEP). The purpose of IPEP is to integrate performance
evaluation (PE) information from existing PE programs with expanded quality
assurance (QA) activities to develop information about the quality of
radiological, mixed waste, and hazardous environmental sample analyses
provided b" all laboratories supporting DOE Environmental Restoration and
Waste Management (EM) programs. The IPEP plans to utilize existing PE
programs when available and appropriate for use by DOE-EM; new PE programs
will be developed only when no existing program meets DOE's needs.

1 W o r k supported by the U.S. Department of Energy, Office of Technology
Development. Program Support Division. Laboratory Management Division.

2 Vork supported by the U.S. Department of Energy under Contract W-31-109-
ENG-38.
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™ The DOE has established EM to oversee the activities associated with the
EM projects within the DOE Complex. The Laboratory Management Division (LMD).
EM-563 under the Office of Technology Development, is charged with assuring
adequate analytical capabilities, quality assurance, and sample management for
the EM programs. To address these issues, EM-563 has developed an Analytical
Services Program (ASP) (Ref. 1) which consists of three areas: Analytical
Support. Resource Planning, and Quality Assurance. Major functions of Quality
Assurance include developing, coordinating, and managing quality assurance
documents, performance evaluation programs, and field and audit programs, as
well as implementing data quality objectives(Figure 1).

The ANL, in collaboration with DOE's RESL, EML, and GJPO, is working
with DOE Headquarters and the Environmental Protection Agency (EPA) to develop
and implement IPEP (Figure 2). The program is designed to provide information
on the quality of radiological and nonradiological analytical data being
produced by all laboratories on which DOE is relying for EM sample analyses.

The RESL and EML share the field lead in developing the radiological and
nonradiological PE program requirements and in developing a strategy for
implementing the program. The RESL and EML have responsibility for designing
and implementing the radiological PE program. The GJPO is assisting them in
developing new PE materials of interest to LMD. The ANL is assisting in the
development of the program requirements and strategies for implementation,
especially in the nonradiological portions of the program. The ANL is also
developing and implementing the strategies for compiling and analyzing the PE
results, for maintaining these results in the IPEP data base, and for
monitoring to assure that needed corrective actions are taken.

The IPEP plans to integrate PE information from existing PE programs
with expanded QA activities to develop information about the quality of
radiological, mixed waste, and hazardous environmental sample analyses
provided by all laboratories supporting EM programs. Tha IPEP plans to
utilize existing PE programs when available and appropriate for use by DOE;
new PE programs will be developed only when no existing program meets DOE's
needs.

Interagency Agreements (IAGs) have been established between EPA and DOE
to allow DOE to use major existing PE programs developed by EPA (Figure 3).
The Environmental Monitoring Systems Laboratory in Cincinnati. Ohio (EMSL-Ci)
provides two water matrix PE programs for regulatory needs in the Clean Water
Act (Water Pollution [WP] Studies) and the Safe Drinking Water Act (Water
Supply [WS] Studies). Both programs provide inor6anic. organic, and
miscellaneous analytes in water matrices. The Environmental Monitoring
Systems Laboratory in Las Vegas, Nevada (EMSL-LV) has two established
programs. The Contract Laboratory Program (CLP) is designed to meet the
regulatory requirements of Superfund. This program provides inorganic
analytes in both soil and water. It also provides, as separate studies,
organic analytes in water. The EMSL-LV also manages the Radiological
Intercomparison Studies (RIS). This program provides low-level radiological
analytes in water and air filter media.

The DOE currently provides two programs of interest to IPEP, and LMD is
developing a third (Figure 4). The DOE radiological Quality Assessment
Program (QAP), established and administered by EML for DOE's Office of
Environmental Safety and Health (ESH). is being expanded for use in EM work.
The EML QAP provides low-level radiological analytes in natural and artificial
matrices. The RESL manages a program for the Nuclear Regulatory Commission
(NRC) to provide radiological PE materials to the nuclear power industry.
This program may be of interest to DOE as it moves into Decontamination and
Decommissioning (D&D) projects. The RESL and GJPO are also developing a Mixed
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Analyte Performance Evaluation Program (MAPEP) to provide, in a single matrix,
radiological and inorganic analytes of interest to EM programs for mixed
wastes.

Figure 5 shows a comparison of organic and inorganic analytes among EPA
CLP. WS. and WP PE programs and DOE MAPEP. The MAPEP has only distributed one
pilot study, so it is currently fairly limited in comparison to EPA programs.
The MAPEP has provided 21 trace metals from the EPA Target Analyte List (TAL).
in a matrix also containing radioactive analytes. Among the EPA programs. CLP
generally provides the greatest number of organic and inorganic analytes, but
there are some overlaps as well as analyte differences which could indicate
that participation in one program rather than another may be appropriate for
use in a given situation. The WS and WP provide a relatively broad spectrum
of miscellaneous analytes. Using historical PE information archived in its
data bases, IPEP has recently prepared a report comparing analyte
concentration ranges among the three EPA programs over the history of each
program: MAPEP data are currently being incorporated into the report. This
report can be used by DOE program and project managers to help decide which PE
program(s) would be appropriate for use in their particular situations.

Figure 6 shows a comparison of radiological matrix-analyte types among
the EPA RIS. EML QAP and DOE MAPEP. The EML QAP was originally developed as a
PE program for laboratories perforning radiological environmental analyses for
DOE. Participation in the QAP is currently required under DOE Order 5400.1
for oversight of the DOE Environmental Safety and Health (ESH) monitoring and
surveillance activities. This program is being expanded for use in EM work,
and participation in the EML QAP is now required for those laboratories
providing analytical services to EM programs. The EML QAP provides a spectrum
of the broad radiological analytical types of alpha, beta, and gamma-emitting
nuclides, in two natural matrices (soil and vegetation) and in water and air
filter media. The EPA RIS only provides the artificial media of water and air
filter. Generally, EML QAP covers the broader range of analytes. However.
EPA RIS is characterized for gross alpha-beta in both water and air filter
matrices, areas not currently covered by the EML QAP. The EPA RIS is also the
only provider of radium-226, and -228 in water, an analyte of interest to
municipal drinking water regulators. The MAPEP information is reflective of
the single pilot study; however, as noted above, MAPEP is currently the only
provider of both inorganic and radiological analytes in the same matrix. The
MAPEP is currently developing a soil PE material that would provide both
inorganic and radiological analytes.

Thus, IPEP will act as an umbrella, or clearinghouse, for PE program
results (Figure 7). The use of information from multiple PE programs will
allow a more global assessment of an individual laboratory's performance, as
well as providing a means of more fairly comparing a set of laboratories in a
given performance area. For example, if a laboratory has performed poorly in
one PE program, its participation in another similar PE program may indicate
that the laboratory really does have proficiency in the given analyte-matrix
area. The use of information from multiple PE programs also has economic
impacts, in that if a given laboratory can demonstrate proficiency in a PE
program that provides the relevant matrix-analyte types of interest to DOE,
the laboratory might be exempt from participating in another PE program
providing similar matrix-analyte types, assuming there are no regulations
requiring that the laboratory participate in both PE programs.

The IPEP will provide routine periodic reports to EM-563 on laboratory
performance in the various PE programs. The IPEP will also provide reports in
support of the audit program, both for routine scheduled audits and to alert
the Audit Section to the need of oversight in r.he case of poor laboratory
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performance by an individual laboratory. These reports will include recent
historical data as well as current performance, so that a single performance
can be put in perspective.

The IPEP interacts with other parts of the Quality Assurance Section of
ASP by helping to develop quality assurance requirements and supporting
documentation for those requirements.

The IPEP is also developing a scoring procedure for PE programs to
address the Data Quality Objectives (DQO) concept. This procedure is designed
to allow use of multiple analytical methods and to allow fair comparisons of
laboratories with dissimilar participation patterns in PE programs. This
procedure also identifies areas where effort could improve even an excellent
laboratory's score.

The IPEP will also interact with the other sections of ASP. Analytical
Support and Resource Management, (Figure 8), to provide an integrated system
for assessment and improvement of data quality. As Sample Management Offices
(SMOs) identify laboratories which perform EM analyses. Resource Management
will inform IPEP to ensure that valid reports on the current laboratory
population are issued to EM-563. The IPEP will also distribute a survey to EM
program managers and identified laboratories to assess appropriate PE program
participation and to determine the need to expand existing PE programs and to
develop new ones.

The IPEP will interact with the Methods Compendium Group to accumulate
data about the methods being used in order to assess the quality of those
methods, and to identify areas where improvements of methods are needed (Ref.
2). The IPEP archive of historical and current data from multiple PE programs
provides a tremendous resource for developing this type of information.

The IPEP has been developed to meet the QA requirements in the EM-20
Quality Assurance Requirements and Description (EM-20 QARD) document (Figure
9). This document has been developed using DOE Order 5700.6C and EQA-E-4. a
"harmonized" document between EPA and DOE based on EPA/QAMS-005 and DOE NQA-1.
The requirements for participating in IPEP will be included as supplements to
the EM-20 QARD. These requirements will be incorporated into contracts being
developed by the Resource Management Group.

Presently, laboratories are required to participate twice a year in PE
programs that reflect the matrix-analyte types of the samples which they are
analyzing for EM. Criteria for corrective actions are being developed and
will be incorporated into the requirements documents when these criteria have
been reviewed and approved by EM.

The current status of IPEP is commensurate with its relative newness.
The technical problems associated with data transfer and archiving are
generally solved, and work has begun on production of routine reports using
electronic methods to effect rapid turn around time between IPEP recaipt of PE
data and subsequent issuance of reports. The program will not be fully
implemented until the necessary political aspects of imposing the requirements
on laboratories providing analyses to EM are resolved. These may include
requirements by DOE order or stipulations by contract. These political
aspects are currently being addressed by EM-563 and the Resource Management
Group, and are expected to be effective in the near future.

This work has been performed under the auspices of the U.S. DOE. Office of
Technology Support, Laboratory Management Division, under Contract
W-31-109-ENG-38. The IPEP collaborators and co-authors deserve great credit
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for accomplishing our current status.

Reference:

1. Office of Environmental Restoration and Waste Management. Analytical
Services Program Five-Year Plan. January 29, 1992.

2. DOE Methods Evaluating Environmental Restoration and Waste Management
Samples. DOE/EM-0089J. October 1992, S.C. Goheen, et. al., Eds.
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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 Stales 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, recotn- "
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any ascnev thereof.
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IPEP Collaborators

Figure 2
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Performance Evaluation Programs
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Radiological Performance Evaluation Programs
Comparison of Analytes
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Integrated Performance Evaluation Program

Data Input Reports

DOE
Labs

Non
DOE
Labs

I 1

-

DOEEML
OAP

DOE
MAPEP

EFA EMSL-Q
WS.WP

EPA EMSL-LV
CLP

EPA EMSL-LV
RIS

IPEP

DOE LMD (HQ)
Audit program

Coordinator

DOE Labs

Non DOE Labs

Figure 7



TWENTIETH ANNUAL NATIONAL ENERGY
AND ENVIRONMENTAL QUALITY

DIVISION CONFERENCE

INTEGRATED ASSESSMENT SYSTEM
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