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Notice

The U.S. Environmental Protection Agency through its Office of Research and Development funded

and managed the research described here under contract to Science Applications International

Corporation.  It has been subjected to the Agency’s peer and administrative review and has been

approved for publication as an EPA document.  Mention of trade names or commercial products does

not constitute endorsement or recommendation for use.
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Foreword

The U.S. Environmental Protection Agency (EPA) is charged by Congress with protecting the nation’s natural resources.

Under the mandate of national environmental laws, the Agency strives to formulate and implement actions leading to a

compatible balance between human activities and the ability of natural systems to support and nurture life . To m eet this

mandate, the EPA’ s Office of Research and Development provides data and scientific support that can be used to solve

environmental problems, build the scientific knowledge base needed to manage ecological resources wisely, understand

how pollutants affect public health, and prevent or reduce environmental risks.

The National Exposure Research Laboratory is the Agency’s center for investigation of technical and management

approaches for identifying and quantifying risks to human health and the environment. Goals of the Laboratory’s research

program are to (1) develop and evaluate methods and technologies for characterizing and monitoring air, soil, and water;

(2) support regulatory and policy decisions; and (3) provide the scientific support needed to ensure effective

implementation of environmental regulations and strategies.

The EPA’s Superfund Innovative Technology Evaluation (SITE) Program evaluates technologies designed for

characterization and remediation of contaminated Superfund and Resource Conservation and Recovery Act (RCRA) sites.

The SITE Program was created to provide reliable cost and performance data in order to speed acceptance and use of

innovative remediation, characterization, and m onitoring technologies by the regulatory and user com munity.

Effective monitoring and measurement technologies are needed to assess the degree of contamination at a site, provide

data that can be used to determine the risk to public health or the environment, and monitor the success or failure of a

remediation process. One component of the EPA SITE Program, the Monitoring and Measurement Technology (MMT)

Program, demonstrates and evaluates innovative technologies to meet these needs.

Candidate technologies can orig inate within the federal governm ent or the private sector. Through the SITE Program,

developers are given the opportunity to conduct a rigorous demonstration of their technologies under actual field

conditions. By completing the demonstration and distributing the results, the Agency establishes a baseline for acceptance

and use of these technologies. The MMT Program is m anaged by the Office of Research and Development’s

Environmental Sciences Division in Las Vegas, NV.

Gary Foley, Ph. D.

Director

National Exposure Research Laboratory

Office of Research and Development



viii

Abstract

Ohio Lumex’s RA915+/91C mercury analyzer was demonstrated under the U.S. Environmental Protection Agency

Superfund Innovative Technology Evaluation Program in May 2003, at the Oak Ridge National Laboratory (ORNL) in Oak

Ridge, TN.  The purpose of the demonstration was to collect reliable performance and cost data for the RA915+/91C and

four other field measurement devices for mercury in soil and sediment.  The key objectives of the demonstration were:

1) determine sensitivity of each ins trum ent with respect to a vendor-generated m ethod detection limit (MDL) and practical

quantitation limit (PQL); 2) determ ine analytical accuracy associated with vendor field measurem ents using field samples

and standard reference materials (SRMs); 3) evaluate the precis ion of vendor field m easurements; 4) m easure time

required to perform mercury measurements; and 5) estim ate costs  associated with mercury measurements for capita l,

labor, supplies, and investigation-derived wastes.

The demonstration also involved analysis of SRMs, field samples collected from four sites, and spiked field samples for

mercury.  The performance results for a given field measurem ent device were compared to those of an off-site laboratory

using reference method, “Test Methods for Evaluating Solid W aste” (SW -846) Method 7471B.

The sensitivity, accuracy, and precision measurements were successfully completed.  Results of these measurement

evaluations suggest that the Ohio Lumex field instrument can perform as well as the laboratory analytical method.

Accuracy comparisons to standard reference materials showed statistical equivalence but f ield sample analysis suggested

possible matrix interferences.  Fie ld instrument precision was better than laboratory precision as determined by relative

standard deviation calculations.  During the demonstration, Ohio Lumex required 21.25 hours (1,275 minutes) for analysis

of 197 samples.  The cost per analysis, based on measurement of 197 samples, when incurring a minimum 1-m onth rental

fee for the RA-915+/RP-91C, was determined to be $23.44 per sample.  Excluding the instrument rental cost, the cost for

analyzing the 197 samples was determined to be $15.82 per sample.  Based on the 3-day field demonstration, the total

cost for equipm ent rental and necessary supplies was estimated at $4,617. 

The RA915+/RP-91C exhibited good ease of use and durability, as well as no major health and safety concerns.  However,

the device portability is somewhat limited by its size.  Additionally, the device is readily available for purchase or lease.

The demonstration findings collectively indicated that the RA915+/RP-91C is a reliable field mobile measurement device

for mercury in soil.
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