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The U.S. Envronmenta Protection Agency (EPA) has created a progmto facilitate the deplayent of innoative
technologes throuty performance rification and infornation dissenmation. The goal of the Environmental
Technolog Verification (ETV) Progamis to further enivonmental protection bgubstantiallyacceleratinghe
acceptance and use ofpinoved and rore costeffective technologes. The ETV Programis intended to assist a
inform those inwvlved in the degn, distribution, perntting, and purchase of emenmental technologs. This
docunent sunmarizes the results of a demstration of the Metorex-KET 920-MP.

PROGRAM OPERATI ON

The EPA, in partnership wth recoguized testingorganizations, obgctively and sgtenatically evaluates the
performance of innovive technologies. Together, with the full participation of the technology deeloper, they
dewelop plans, conduct tests, collect and arpalgta, and report finding. The exaluations are conducted accordi
to arigorous deronstration plan and established protocols for quakguranceThe EPAs National Exposure
Research Laboratorwhich conducts depmstrations of field charactestion and ronitoring technologies,
selected PR Environmental Managment, Inc., as the testingrganization for the perforrance ‘erification of field
portable Xray fluorescence (FPXR analyers.

DEMONSTRATION DESCRIPTION

In April 1995, the perforrarce of seven FPXH analyers was deternimed under field conditionsgzach analger
was independentlgvaluated by conparing field analysis results to those obtained usiagprowed reference
methods. Standard reference aterials (SRM) and perforamce ewluatin (PE) sanples also were used tf
independentlyassess the accuraagd corparability of each instrumnt.

The denonstration vas desiged to detect and @asurea series of inornic analyes in soil. The primary target
analytes were arsenic, bariyrashromum, copper, lead, andrz; nickel, iron, cadrium, and antimony were
secondananalyes. The denonstration sites @re located indwa (the RV Hipkins site) and Washintgpn (the
ASARCO ste). These dies were chosen becaukeytexhbit a wide rang of concenttions for most of the target
metals and are located in different ciitologca regons of the Wited States; cobined, theyexhibit three distinct
soil types: sand, clayand loam The conditions at these sites are represemtafittose environments under vhich
the technolog would be expected to operat®etails of the demonstration, includinga data sumary and
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discussion of results, ap be found irnthereportentitied“Environmental Technolog Verification Report, Field
Portable Xray Huorescence Aalyzer, Metorex XMET 920MP.” The EPAdocunent nunber for this report is
EPA/600/R97/151.

The EPA SW846 Method 6200 was tested aralidated using the data derived fromthis denonstration. This
method may be used to support thergeral application of FPRF for envronmental analgs.

TECHNOLOGY DESCRIPTION

This analyer operates on the pdiple of energy dispersie X-ray fluorescence spectroscopyhere the
characteristic eneggconponents of the excited-Kay spectrumare analyed directlyby an energ proportianal
response in aiX-ray detector. Energ dispersion affords a hity efficient, full-spectrummeasurerant which
enables the use of loimtensityexcitation sources (such as radioisotopes) angacirbatterypowered, field
portable electronics.The FPXR- instruments are desiged to proide rapid analsis of metals in soil. This
information allows investigation and rerdiation decisions to bearle onsite and reduces the nuper of samles
that need to be sulitied for laboratoy anaysis. Inthe operation of these instrents, the user ost be avare that
FPXRF analyzers do not respond well to chromam and that field detection limits may be 5 to 10 times greater than
conwentional laboratorynethods. As with all field collection progans, a portion of the saptes should be sery
to a laboratoryor confirmetory analyses.

The X-MET 920MP is desiged to produce quantitatvdata on mtals in soils, sludgs, and otlresolids. The X-
MET 920MP consists of a laptop computer, an electronics unit, and a surface ampyrobe sgtem(SAPS). The
electronics is housed in a gayl, weatherproof, selfcontained case,eghingabout 5 pounds that can be operajpd
from batterypower up to 8 hoursThe SAPS is desigd to house one excitation source (oaan-109 for this
denonstation)and agasfille d propottionalcounerdeecior. The SAPS wajhs abouB pounds andispeciically
desigqed forin situanalysis, but can be adapted foeasurerent of sanples in cups.The sinde excitation source
limits the nurber of netals that can be quantified. The X-MET 920-MP is operated and calibrated usthg “X-
MET"” software to analyge samples with an enpirical calibration. Trainingand field experience is necesstoy
successfullyderive enpirical calibration cures and to opete the “XMET” software. The X-MET 920MP
reported the analgs arsenic, bariuncopper, chromum, lead, niclel, and zinc for this denonstration usingource
count times betveen 30 and 180 secondat the tine of the demnstration, the cost of the-MET 920MP with
the SAPS probe and cadam-109 source (includinthe laptop computer) was $36,325, or it could be leased fljr
$3,633 per mnth.

VERIFICATI ON OF PERFORMANCE

The perfornance characteristics of theMET 920MP include the following

» Detection limits: Precisionbased detection liits were deternmed bycollectingl0 replicatemeasurerants
on sitespecific soil samles wth metals cancentrations 2 to 5 times the expected MIZ. The results wre less
than or eqd to 50 milligrams per klogram(mg/kg) for all analyes except bariurg830 nmy/kg) and chrorium
(115 ny/kg). Bariumis nornally analyed usingan anericium241 soure; therefore, its detection litnwvas
expected to be hig A value for rickel could not be deterimed because the soil concentration of this aadj
was too low

Throughput: Averag througnputwas found to be be®en 8 and 14 anags per hour, dependiog count
times. This rate onlyrepresents the analy time since different personnekre used t@reparehe sanples.

Drift: Based on an ewaluation of results fromeriodic analgis of a sitespecific control samle, with a few
exceptions, drift ws 45 to +15 percentLead and arsenic displegy the least drift at both sites.

Completeness: The X-MET 920MP produced results for 1,168 of the 1,260 s for a corpleteness of
92.7 percent. his was less than the demstration olgctive of 95 percent. Operator error and coputer

software and hardare prdolems reduced conpleteness.None of the data lossas caused bgnechanical or
electronic malfunctions of the analer.
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Blank results: The X-MET 920-MP reported glues for arsenic and copper akdte precisiodased rethod
detection limitsat the ASARCO site and @lues for chrorrum, lead, andinc aboe the ML at the R/ Hopkins
site. Analyzer blanls were conposed of a pure lithiuncarbonate that &s processed usirtpe sarple
preparation steps.

Precision: The goal of the deronstration vas to acteve relative standard deations (RSD) less than 20
percent at anatg concentrations of 5 to 10 % the mthod detection lit. The RSD vaues for the reported
analyteswere lessthan8 percent. Chromiumand niclel were not deterimed due to a lackf sufficientdata

in the specified concentration rang

Accuracy: Intramethod accuracwas assessedsingsite-specific soil PE sales. The resultshowedthat
7 of 32 (21.9 percent) of tHeE sanple analyteshadrecoveries within a quantitatie acceptance raagf the
80 -120 percent.

Comparability: This denonstration showed that theMET 920MP produced data that exhibitalbg,-10g,,

linear correlation to the reference datadne coefficient of determation (F) which is a neasure of the dege

of correlation between the reference &ettl data was 0.95 for arsenic, 0.88 for lead, 0.69 for copper, 0.4 for
chromium, and 0.55 forinc. Usingdata fronthe RV Hopkins claysoil produced &ues of 0.62 for bariurand
0.32for nickel.

Data quality levels: Using the deronstration derigd precision RSD results and the coefficient Jpf
deermination as e ptimary quaifiers, the X-MET 920-MP produced dénitive level datafor arsent and kad
and da& of qualitative sceenng level for copperbaiium, and znc. No recommendaton regarding dat qudity

for chromum or nickel could be rade due to a lackf precision or coarability data.

The results of the deomstration show that the Metorex-MET 920MP canprovide useful,costeffective data
for emvironmental probem-solving and decisiommaking. Undoubtedly it will be enployed in a ‘ariety of

applications, rarigg fromseningas a corplement to data gnerated in a fixed andligal laboratoryto generating
data that Wi stand alone inthe decision-making process. As with any technolog selection, the user ust

deternine what is appropriate for the application and the gcbfata qualitpbjectives.

GaryJ. Foley, Ph.D.

Director

National Exposure Research Laboratory
Office of Research and &elopment

NOTICE: EPA verificationsare based on an evaluation of technology peformance unde specific, predetermined ariteria and the
appropride qudity assurance procdures. EPA makes no epressed or inplied warranties as to thepeformance of thetechnology
and doe not certify tha atechnology will always, unde circumstances othe than thos tested, opeaate a thelevels verified. The

end ugr is solely respongble for complying with any and dl applicable Federal, Stae, and Local requirements.
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