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The U.S. Envronmental Protection §ency (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 Spectrac&\TPb Analyzer.

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

EPA-VS-SCM-04 The accaonpanyng natice is an interal part d this \erification statement March 1998



discussion of results, ap be found irnthereportentitied“Environmental Technolog Verification Report, Field
Portable Xray Fluorescence #alyzer, Spectrace N 9000 and N Pb Field Portable X+ray Fluorescence
Analyzers.” The EPA docurant nunier for this report is EPA/600/87/145.

The EPA Method 6200 wasdted andalidated usinghe data deried fromthis denonstration. his 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
respon® inthe X-ray detecta. Energy dispersia affords a highly efficiert, full-spectrun measuement 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 analyers do not respond well to chraim and thatdetection linits may be 5 to 10 tiras geater than
conwentional laboratorynethods. As with all field collection progans, a portion of the saptes should be sery
to a laboratoryor confirmetory analyses.

The TN Pb Analyzer was specificallydesigned to analye for lead in avariety of matrices. It is field portable,
weighing less than 20 pounds, and can be bafperyered up taB hours. It uses a sirlg radioactie source
(cadmum-109) and a mrcuric iodide semiconductor detector to analg rretals in soils usingelatively short count
times (60 seconds)The sinde radioactie source lints the nurber of analyes whch can be detectedn this
denonstration, the W Pb Analyer’s Soils Applcation software was configed to report concentrations fg
arsenic, chromum, copper, lead, andire. Contaninant concentrations are cpoted usinga fundanental
parangters (FP) calibrated abgthm included in the anakger’s operations softwareThe FP nethod does not
require sitespecific alibration sanples; hovever, such saples can be used to custiamthe calibration to &
particular natrix. The TN Pb Analyer can condudh situmeasurerants or neasure sapies in cupsAt the time
of the denonstration, the cost of theNTPb Analyzer was about $39,500, or it could be leased for $5,500 pr

or $3,000 for 2 week

VERIFICATI ON OF PERFORMANCE
The perfornance characteristics of thé&TPb Analyzer include the followng:

» Detectionlimits: Precisionbased detection liits were deterrmed bycollecting10 replicatemeasurerents
on sitespecific soil samles wth metals concentrations 2 to 5 t@® the expected M. The resultswere 115
millig rarrs perkilogram (mg/kg) or less for arsenic, copper, lead, amtz Chromium was deterrimed to be
460 ny/kg.

Throughput: Averagethroudhput was betveen 20 and 25 analgs per hour usingcount tine of 60 seconds
This rate onlyrepresents the analy time since different personnekre used to prepare the gales.

Drift: Based on a dailgnalysis of an SRM, wkich contained quantifiable lels of arsenic, copper, lead, ar{
zinc, the drift FBD values for the rean recoery of these anabgs were less than 8 percent.

Completeness: The TN Pb Analyzer produced results for all of the 1,260 péas for a completeness of 100
percent.

Blank results: Duringthe denonstration, a total of 280, blank sampleswas analyed. None of the reported
analytes were detected abmthe nethod detection lints.

Precision: The goal of the deronstration vas to achieg relative standard deations (FSD) of less than 20
percent at anatg concentrations of 5 to 10 &% the mthod detection lints. The RSD dues fa arsenic,

copper, lead, andrzc were less than 10 percend value for chronlumwas not deterined due to a lackf

sufficient samples in the required concentration rang

EPA-VS-SCM-04 The accaonpanyng natice is an interal part d this \erification statement March 1998

iv



* Accuracy: Intramethod accuracwas assessedsingsitespecific PE soil sanples and soil SRMsThe data
showed that 20 of 28 results (71.4 percent) of theaRiale analytes had recoeries within the 80 120 percent
guantitative acceptance rangad that 100 percent (16 of 16) of the MRanalytes were within this rang.

Results vere nore accurate fven the sample closelymatched the ratrix used to set the fundamtal parameters
calibration.

Comparability: This denonstration showed that thé&TPb Analyger produced data that exhibited a |dog,,

linear correlation to the reference datae Toefficient of determation () which is ameasureof the degee

of correlation betweethe reference and field data was 0.95 for arsenic, 0.94 for copper, 0.95 for lead, anfj 0.92
for zinc. The value for chronium, 0.55, was deriad primarily from clay soil at the RVHopkins site.

Data quality levels: Using the dermonstration deried precision RSD results and the coefficient |pf
deternination as the priary qualifiers, the N Pb Analyzer produced definitie le\el data br arsenic, copper
lead, and inc. A vaue for chronum could not be assigd without adequate precision data.

The results of thelenonstrationshowthatthe Spectrace W Pb Analyzer can proide useful, coseffective data
for emvronmental problersolving and deision-making. Undoubtedly it will be enployed in a \ariety of

applications, rarigg fromseringas a corplement to data gnerated in a fixed analigal laboratoryto generating
data that will stand alone in the decision-making process. As with ary technology selection, the user nst

deternine what is appropriate for the application and the gropata 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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