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ASSESSING DATA QUALITY FOR A FEDERAL
ENVIRONMENTAL RESTORATION PROJECT:
RATIONALIZING THE REQUIREMENTS OF MULTIPLE
CLIENTS

Valerie R. Kiszka, Quality Assurance Coordinator, Environmental Restoration Division,
.. and Tina M. Carlsen, Environmental Chemistry and Biology Group Leader,

Environmental Restoration Division, Lawrence Livermore National Laboratory,
7000 East Avenue, L-619, Livermore, California 94550.

ABSTRACT

Most environmental restoration projects at federal facilities face the difficult task
of melding the quality assurance (QA) requirements of multiple clients, as well as dealing
with historical data that are often of unknown quality. At Lawrence Livermore National
Laboratory (LLNL), we have successfully integrated the requirements of our multiple
clients by carefully developing a QA program that efficiently meets our clients' needs.
LLNL is operated by the University of California for the Department of Energy (DOE).
The Site 300 Experimental Test Site is operated by LLNL in support of its national
defense program. The responsibility for conducting environmental contaminant
investigations and restoration at Site 300 is vested in the Site 300 Environmental
Restoration Project (Site 300 ERP), which is part of LLNL's Environmental Restoration
Division (ERD). LLNL Site 300 ERP must comply with the QA requirements of several
clients, which include: the LLNL Environmental Protection Department, the DOE, the
U.S. Environmental Protection Agency-Region IX (EPA), the California Regional Water
Quality Control Board-Central Valley Region, and the California Department of Toxic
Substances Control. We will present a hierarchy of QA documents prepared for the
various clients, how they interact, and how they are implemented within the LLNL Site
300 ERP. This comprehensive QA program was used to determine the acceptability of
historical data. The Site 300 ERP began soil and ground water investigations in 1982.
However, we did not begin receiving analytical quality assurance/quality control
(QA/QC) data until 1989; therefore, the pre-1989 data that were collected are of unknown
quality. The U.S. EPA QAMS-005/80 defines data quality as the totality of features and
characteristics of data that bears on its ability to satisfy a given purpose. In the current
context, the characteristics of major importance are accuracy, precision, completeness,
representativeness, and comparability. Using our established QA program, we
determined the quality (as defined by EPA QAMS) of this historical data based on its
comparability to the post-1989 data. By accepting this historical data, we were able to
save a considerable amount of money in recharacterization costs.

INTRODUCTION

Environmental contaminant investigations of the Site 300 Experimental Test Site began
in 1982 to investigate the impact to the site's soil, rock, and ground water by .the
operation of nine solid waste landfills, and to determine the extent of contamination of
trichloroethene (TCE) from past waste handling practices. Ground water, soil, and rock
chemistry and field measurement data were required to assess the extent of



contamination, understand the hydrogeologic characteristics of the site, determine the
nature and location of possible sources of contamination, develop public health and
ecological assessments, evaluate potential remedial action alternatives and engineering
designs, and characterize baseline conditions.

In 1986, environmental investigations, routine environmental surveillance, and routine
environmental monitoring were consolidated in the Environmental Protection Department
(EPD) of Lawrence Livermore National Laboratory (LLNL). By 1987, all Site 300 soil,
rock, and ground water investigations were performed by what is now the Site 300 ERP,
which is a section of ERD within EPD. Also, by this time, a major effort was underway
to consolidate and centralize all environmental chemical analytical data collected
previously during various Site 300 activities. A centralized data management team was
formed within ERD, and a centralized database on a DEC VAX mainframe computer was
created.

The data management team collected all hard copy reports of analytical chemical data.
Assisted by ERD chemists and geologists, this team verified all historical analytical
reports, ensuring that proper sampling, handling, and analytical protocols were followed,
and that proper documentation concerning the sample was available. After verification
was complete, the data were entered into the centralized database. Analytical results
failing such verification were excluded from the database or properly annotated. Samples
were analyzed by both on-site LLNL laboratories and off-site commercial laboratories
that were California state certified. Site 300 ERP started receiving QA/QC
documentation from the off-site analytical laboratories in 1989. The QA data generated
by on-site LLNL laboratories continue to be archived by them and are available for
review by the Site 300 ERP QA chemists.

Prior to 1989, reports from off-site analytical laboratories contained minimal QA
information. However, these reports did contain sufficient information required for data
acceptance into the database. Reports always included LLNL sample identification,
analytical laboratory identification, sample matrix, date sampled, date analyzed, and
analytical results. Generally, the reports also included the analytical method, reporting
detection limit, and certification by the laboratory manager. If the validity of a particular
result was questioned, the laboratory was requested to provide all associated QC data for
review by Site 300 ERP QA chemist.

From 1982 through 1989, field investigations were conducted under the guidance of the
California Regional Water Quality Control Board (RWQCB)-Central Valley Region.
Site 300 was placed on the National Priorities List on August 30, 1990, and guidance and
oversight of the cleanup was transferred to the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) regulations under EPA Region IX, the
RWQCB, and the California Department of Toxic Substances Control (DTSC). In 1990,
a formal manual of standard operating procedures (SOPs) and quality assurance project
plan (QAPjP) were prepared for the Site 300 ERP. Both documents were revised in
1992. The Site 300 ERP's data must meet the specific quality criteria documented in the
QAPjP to be considered meaningful to the data users.



Presently, the investigations at Site 300 require the sampling and analyses of more then
430 monitor wells for various parameters with the emphasis on volatile organic
compounds (VOCs), inorganics, high explosive (HE) compounds, and radionuclides,
using methods and procedures functionally equivalent to the methods and procedures
used in the EPA Contract Laboratory Program (CLP) and the California DTSC Certified
Laboratory Program. California state certified commercial laboratories are being utilized
for the majority of analyses. However, on-site laboratories are used for QA/QC purposes

- to analyze collocated samples for HE compounds and for special radiochemistry analyses.
Figure 1 details the environmental regulatory and QA/QC history of the Site 300 ERP.

DISCUSSION

Figure 2 depicts the document hierarchy that establishes the QA requirements governing
the Site 300 ERP. The Department of Energy (DOE) initiated DOE Order 5700.6C in
1991 to improve the safety and reliability of the Department's programs, projects, and
facilities. The 10 criteria of DOE Order 5700.6C direct organizations to develop,
implement, and maintain a written quality assurance program. To comply with the DOE
order, EPD within LLNL, developed a Quality Assurance Management Plan (QAMP)
based on the 18 criteria of the American Society of Mechanical Engineers Nuclear
Quality Assurance (ASME NQA-1) and satisfying the 16 elements of the Environmental
Protection Agency Quality Assurance Management Staff (EPA QAMS). The EPD
QAMP ensures that EPD management provides planning, organization, direction, control,
and support to achieve EPD's objectives; that the line organizations achieve quality; and
that overall performance is reviewed and evaluated using a thorough assessment program.
The ERD developed the ERD Quality Assurance Plan (QAP), also based on NQA-1 and
EPA QAMS, as required by the EPD QAMP. The ERD QAP establishes and presents the
framework of requirements that shall be met in planning, performing, documenting, and
verifying ERD quality-affecting activities. Since the Site 300 ERP is a part of ERD, it
must comply with all the QA requirements of the QAP through the development of
Quality Implementing Procedures (QIPs) and SOPs. The Site 300 ERP is also required
by its Federal Facility Agreement (FFA) and EPA QAMS, to write a QAPjP that
documents the policies, organization, objectives, functional activities, and specific
QA/QC activities designed to achieve the data quality goals of the restoration project.

Along with the revision of the QAPjP in 1992 and the development of the ERD QAP in
1993, came many quality improvements and implementation of new quality affecting
procedures. For example, 100% of the data generated by analytical laboratories is
reviewed by the Site 300 QA chemist before being entered into the database. Figure 3
shows the flow of Site 300 project data. The QA chemist reviews the data for internal
consistency, technical adequacy, and quality. The quality of the data is judged by the
chemist's review of the QC data generated by the laboratory. The off-site commercial
laboratories are contractually required to provide method blank, laboratory control
sample, matrix spike, and matrix spike duplicate results with every analysis. Calibration
information is made available upon the request of the QA chemist. If problems are
found, the QA chemist can qualify the data by assigning CLP-like data qualifier flags that
are entered into the database. All data are flagged in the database with the appropriate
analytical level (I-V). Periodic statistical analyses are performed on all the data in the
database to identify outliers. When outliers are flagged, the QA chemist investigates the



possibility of data entry or analytical laboratory errors. Electronic validation/verification
procedures are being developed to expedite the review of data by the QA chemist.

The Site 300 ERP QAPjP requires that 10% of all samples collected be collocated. Five
percent are sent blind to the primary laboratories and 5% are sent to the QA/QC
laboratories to assess interlaboratory and intralaboratory precision. The QAPjP also
specifies that Site 300 ERP will conduct performance checks twice a year and a systems
audit annually. Currently, the off-site analytical laboratories are receiving blind VOC and
metals performance check samples on a quarterly basis.

Before an off-site laboratory is awarded an analytical contract, they must be California
state certified, and their QA program and operating procedures are evaluated for technical
adequacy. On-site LLNL laboratories must be evaluated by the EPD QA Office and
placed on a Qualified Suppliers List before work can begin. The EPD QAMP requires
that off-site analytical laboratories also be subjected to audits before a contract can be
awarded. The auditors verify that the laboratory is in compliance with its internal
procedures and QA program, and that all DOE and EPD requirements are met.

The Site 300 ERP QA program is frequently assessed and/or audited by DOE, EPD, and
through ERD's self assessment program. The Site 300 ERP monitors the QA program by
submitting QA reports to Site 300 ERP management at least annually. These QA reports
may summarize inter- and intralaboratory precision, performance check sample results,
qualified data, outliers, any audit findings, completeness, accuracy of laboratory control
samples and matrix spikes, and progress toward future quality goals.

While the majority of the data collected prior to 1989 was not reviewed by the QA
chemist for compliance with matrix spike, matrix spike duplicate, and laboratory control
sample precision and accuracy acceptance limits, the data in most cases were analyzed by
California state certified laboratories using standard analytical methods. Since the
laboratories were certified by the state and had met the strict state criteria, we assumed
that the analytical laboratory chemists had already reviewed the data for quality and
technical adequacy.

By melding all the Site 300 ERP clients' QA requirements and our own QA/QC
procedures, the Site 300 restoration project data produced since 1989 are legally
reproducible, defensible, and of known quality. The pre- 1989 data were then visually
compared to the usable current data, looking for variances and anomalous trends. Figure
4 contains a graph of four monitoring wells that have been sampled and analyzed for TCE
since 1982. The graph demonstrates the natural variability of TCE within the ground
water. On the basis of this examination and comparison, the Site 300 ERP has
determined that the majority of the pre-1989 data is internally consistent with the
post-1991 data. Historical data were accepted and used together with more recent data of
known quality for delineation of the nature and extent of contamination at Site 300 and
for use in the baseline quantitative risk assessment.



CONCLUSION

The Site 300 ERP has successfully implemented all of its clients' QA requirements and is
continually striving to improve the quality of the project's data and the availability of the
data to the user. By showing the historical data to be equivalent to the more recent data
and therefore acceptable, the Site 300 ERP was not required to duplicate their previous
site characterization effort and consequently saved the DOE a considerable amount of
money.



Figure 1. Environmental regulatory and QA/QC history of LLNL Site 300
Environmental Restoration Project.

,, , ,

Lead

Date Event agency
1982 Site 300 seeks informal guidance from the California RWQCB California

after discovering soil and ground water contamination. RWQCB

1982-1989 Field investigations under the guidance of California RWQCB. California .
RWQCB

1988 Started to receive QA/QC monthly from the California state
certified analytical laboratories for all VOC analyses.

March 1989 RCRA a 3008(h) Order: required LLNL to investigate all EPA IX
releases of hazardous waste or hazardous constituents at the
site and to determine if corrective actions under RCRA were

required.

April 1989 Draft Cleanup and Abatement Order: required LLNL to California
continue environmental restoration efforts already underway. RWQCB

July 1989 RCRA 3004(u) Corrective Action Order: required LLNL to EPA IX
comply with provisions of RCRA 3008(h) Order.

July 1989 Site 300 proposed for inclusion on National Priorities List. EPA IX
1990 Started to receive QA/QC with individual analytical reports.

Standard Operating Procedures (SOPs) and Quality Assurance
Project Plan (QAPjP) developed.

August Site 300 placed on NPL; guidance and oversight of Site 300 EPA IX,
1990 cleanup transferred to CERCLAb regulations. RWQCB,

DTSC

October RCRA 3008(h) negotiations suspended in favor of a CERCLA EPA IX
1990 Federal Facility Agreement (FFA).

October Draft Letter of Agreement issued to cover Site 300 EPA IX
1990 environmental restoration until FFA is signed.

October Letter of Agreement signed by U.S. DOE and U.S. EPA. EPA IX
1990

1991 Began receiving QA/QC data electronically by special request.
EPD QAMP implemented.

1992 Began assigning data qualifier flags and analytical levels to

analytical data. SOPs and QAPjP revised and approved by

regulatory agencies.
June 1992 Federal Facility Agreement signed by U.S. DOE, EPA, DTSC, EPA IX

and RWQCB-Central Valley.

January ERD QAP approved.
1994

Present ERD working with analytical laboratories to develop electronic
QA/QC data transfer protocol.

a RCRA = Resource Conservation and Recovery Act.

b CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act.



Figure 2. The Lawrence Livermore National Laboratory's Environmental
Protection Department's Quality Assurance Document Hierarchy.
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Figure 3. Flow of LLNL Site 300 Environmental Restoration Project data.

Field Meassurements
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Chain of custody documentation Electronically record reported measurements

Sample analysis

_ Hydrogeology Group
Chemistry Group _ Field Geologist Data Manager

Data Manager

1 1
Data validation/verification Data verification

Entry into LLNL Ground Water
Project relational database
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Figure 4. Time trend graph of trichloroethene concentrations in four
monitoring wells located at Site 300.
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