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QUALITY ASSURANCE OF FIELD SCREENING

Craig S. I.casure
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Eiwvironmental Chemistry Group (EM-3)
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Los Alamos, New Mexico 87545

ABSTRACT

As Lhe costs of collecting, shipping, and analyzing samples for environmental compliance have
increased, ways of reducing thosce costs have been pursued, including ficld screening methods.  Field
personnel have long wanted methods that are portable, easy 10 use, sensitive for all regulated
compounds and clemens, and approved for use by all regulators. lowever, ficld methods do not
currenily meet these necds, and thus data quality for these methods must be cstablished. ‘The proper
amount of quality assurance on ficld screening methods cannot be casily standardized or prescribed for
all field screening.  Many ficld methods have not been documented sufficiently. ‘T'o ensure that data
of known quality is praduced from ficld methods, the significant aspects of the operation of that
method, including performance, must be deiermined and documenied. ‘The DOL's Laboiatory
Management Dranch (EM-532) has initiated a program 1o assess the numbers and types of ficld
mcthods both in the litcrature and available commercially.

INTRODUCITON

Fnvironmental regulations aimed at characierizing and remediating contuminated sites rely
heavily on analytical chemistry data to determine the presence and extent of contumination. “This
heavy reliinee on extensive chemical dita his become very costly.  In addition, fleld operations
personnel have found that the long tumaround time for data has # negative impact on those ficld
operations,  For a cleanup activity, for example, personnel and equipment must be decontaminated and
movad to ather operitions pending lnborstory data (which sometimes tikes weeks) to determine il the
site has been sufficiently remediated.

Consequently, as the ant of wollecting, shipping, and analyzing tremendous numbers of samiples
hisy incrensed, ways of redueing those costs have been pursued, including ficld sereening methods,
Field operations persornel hive long wimted field methods and instrumentation thit are portable, casy
to use, sensitive for all reguluted compounds und clements, aed approved for use by all regulators,  (In
exsence, whint s wanted is the famous tricorder from the old Star ‘Trek (elevision show.) Howewver,
sinee no ficld sareening insirumentition currently available todiy offers those charsceteristios, lield
operations personned uive to settle with fess capable equipment. The use of ficld screening metiiods
that are ot perlect requires that the appropriate level of quality assumnee (QOA) is provided. '
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DISCUSSION

Regulatory Drivers

No ¢environmental regulation prohibits the use of ficld methods.  However, the goal of the
Lnvironmental Protection Agency’s Qualily Assurance program is to ensure that all methods be
scicntifically valid, defensible, and of known precision and accuracy. The dala must be of sufficient
known quality to withstand scientific and legal challenge relative to the use for which the data are
obtained '.

Cosl Drivers

Many current approaches (o sile or wasle characterization and cleanup use direcled sampling,
statistical sampling, or itcrative approaches. A common thread throughout all of these approaches is
the use of ficld methasls 10 both direct sampling and 1o reduce the number of samples and analyses
that are sent 1o off-site laboratorics. Use of these ficld methods can result in tremendous cost savings.
l'or example, if only a 10% reduction in costs cen be assumed from use of ficld methods, the EPA
Superfund work could save approximately $6 million, and the future DOE cleanup effort could save
substantially more per year. lHowever, data produced by all methods, including ficld and laboratory
mcthods, must be of known quality o be valid. ‘Therefore, the proper applicution of qualily assurance
and quality control (QC) measures on ficld methods is essential. ‘The need for quality assurunce and
quality control on ficid methods his never been questioned; the determination of the proper level of
QA and QC, however, has been the subject of much debate.

Determination ol Appropriate QA levels

‘The appropriate level of gualily assurance on ficld screening is not somcething that can be
decided for all ficld sereening situations. ‘The proper amount of quulity uissuiunoe depends greatly on
two major fuctors: the type of fickd methed used and the final use of the data,

The choice ef ficld method(s) must be appropriate 1o the question.  If the field person is
interested in finding, "hot spots” (arcas of contamination), then the ficld method chosen does not
require demonstrated performance in the determination of the targeted contaminant al regulatory levels.
Rither, the methad needs only to indicate where samnling must be conducted and more rigorous
chemical annlysis methods should be used.  For this situation, rigorous qualily assurance measures
need not be epplicd, the only recommendation being thut the user determine, before use, that the fickl
mcethad is performing properly, A higher level of quality assuranee is needed for field methods
designed to prove n negitive resull. In this scenario, the user believes that no significant
contamination exists, or that a site has been sufficiently cleancd up. For example, a portable gus
chromatograph with u Name ionizaion detector {5 not an appropriate ficld method o delermine that no
largeted volitike organics contaminate o site. ‘The Mame ionization detector does not have the requisite
sonsitivity, 1 xtensive quality awssurinee woald not solve this problem.  However, the use of a
transportable gos chronmitograph/mass spectrometer would be an approprinte choice for this example.
s instrumentation, using "t purge and trup sample intrcduction system, has sulficient sensitivity,
Ihen the devel of quality assuriaee that must be applicd should be comparable 1o the similur
Lisoritory method,

' "Test Methods for Evidunting Solid Waste, Physical/CChemical Methods,”

SWoH4o, LS, Enviconmental Protection Agencey, drd Edition, 1987,
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Many [eel that ficld screening methods require littlle or no quality assurance since the numbers
that will be generated will be approximate. This approach is appropriate if the data will be used in
that manner. More often the problem is not that the QA is inadequate, it is that the data user is trying
1o draw more conclusions from the data than is warranted.

‘The drawback of requiring significant qualily assurance on ficld methods is twofold: the first
problem will be that the amount of QA will give the data user a false sense of securily regarding the
data and the second problem is the additional cost of QA.

Current Approaches

Currently, the operation and performance of many ficld methods have not been documenied
sufficicntly. To ensure that data of known qualily is produced from fickd methods, the significant
aspects of the operation of that method must be determined and documented. In addition, the
performance of that method must also be determined and documented, ofien as compared to
laboratory -based methods.

The DOE™s Laboratory Management Branch (EM-532) has initiated a program 1o assess the
numbers and types of ficld methoads both in the literature and available commercially.  Emphasis will
be on technology that is relatively mature but not yet widely available. ‘The mssessmenl will be
divided into two arcis:  radiochemical field screening technology and chemical field screeniiig
technology.  ‘The upplicability of ficld screening methods to nonradiological constituents in radioactive
malerials will also be mssessed.  Instrumentation (o be considered ranges from that which is person-
portable Lo thit suitable for ficld libortories.

Much recent emphasis his been placed on the mer s of ficld screening technology, and DOL
needs information on what is aviilable as well is an informed mssessment of each method's capability,
performance, and applicability.

Several recent surveys of fickd sereening methods are available in the litcrmture. ‘Ihese surveys
are being oblained and reviewed within the context of DOE needs.  In addition, the literature is being
surveyed as needed. Relevant researchens are being conticted to identify immature technologics and
methods (that, with future funding, can bring new and potentially powerful methods to fruition.
Subsequent work will involve Fickl irals and technology toansfer,

The issessment would Senelit DOE in theee areas. From the results of the assessment, DOL
i 1y destribute the information o all sites for application, 2) make informed decisions regarding
methad development an deficient arcas, 3) standardize on uppropriste methods so dutie geaernled across
the complex are reproducible, ad 4) wdentily field sereeming methods that can provice considerible
cost savings during the assessment plise of the DO Environmental Restoration program.

Future Approichies

Additional psues i must be addressed include evidence iequirements for ficld operat;ons,
held docamentation, varation from estabhished ficld proceduies, amd the mereasimg, use ol extensive
computer codes tor held data redieetion,




