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ENVIRONMENTAL TECHNOLOGY VERIFICATION PROGRAM
VERIFICATION STATEMENT

TECHNOLOGY TYPE: CONE PENETROMETER-DEPLOYED SENSOR
APPLICATION: IN-SITU DETECTION OF PETROLEUM HYDROCARBONS
TECHNOLOGY NAME: RAPID OPTICAL SCREENING TOOL (ROST)

COMPANY: FUGRO GEOSCIENCES, INC.

ADDRESS: 6105 ROOKIN, HOUSTON, TEXAS 77074

PHONE: 713/778-5580

The U. S. Environmental Protectioméng (EPA) has createdmogram to facilitate the
deployment of innovative technafiies throgh performance verification and information
dissemination. Thgoal of the Environmental Technap Verification (ETV) Prgram is to further
environmentaprotection ly substantiall acceleratig the accptance of inproved and more cost
effective technolgies. The ETV Prgram is intended to assist and inform those involved in the
desgn, distribution permitting, andpurchase of environmental techngiles. This document
summarizes the results of a demonstration of a penetrometer-daoyed Raid Optical Screenig
Tool (ROST" ) marketedybFugro Geosciences, Inc.

PROGRAM OPERATION

The EPA, inpartnershp with recanized testig organizations, ojectively and gstematicaly
evaluates theerformance of innovative techngjes. Taether, with the fulparticipation of the
technol@y develger, they develg plans, conduct tests, collect and aizal data, and port
findings. The evaluations are conducted accaytiina rgorous demonstratioplan and established
protocols. EPA’s National Eposure Research Laboragarhich conducts demonstrations of field
characterization and monitogriechnol@ies, selected the U. S. partment of Enagy’'s Sandia
National Laboratories as a tegfiarganization.

DEMONSTRATION DESCRIPTION

In May and October, 1995, two copenetrometer-ga@oyed sensorystems were demonstrated to
evaluate how well thecould measure subsurfapetroleum lydrocarbon contamination. The
performance of eactystem was evaluated/lwonparing field anaysis results to those obtained
using conventional sapling and anajtical methods. These methods included gsifhollow stem
auger in conunction with a plit spoon sarpler and subsgent analsis of the collected sate by a
reference laboratgrusirg EPA Method 418.1 for totgletroleum lydrocarbons (TPH).
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Theprimary oljectives of the demonstration were to (1) wetdchnolagy performance, (2)
determine how well the deveder’s field instrumenperforms in comarison to conventional
laboratoy methods, (3) determine theglstical and economic resources neededorate the
instrument, and (4produce a verified data set for use in consiagtine technolgy for future use in
hazardous waste invegditions.

Field demonstrations were conducted at g@ologically and climatolgically different sites: (1) the
Hydrocarbon National Test Site located at Naval Construction Battalion Center (NCBC) Port
Hueneme, California, and (2) the Steam Plant Tank Farm at Sandia National Laboratories (S|NL),
Albuquemue, New Mexico. The conditions at each of these sifgesent what are considered
typical under which the technag would be epected to perate, but are not considered all
inclusive. Details of the demonstration, incluglandata summsgrand a discussion of results yriae
found in the rport entitled “The Rpid Optical Screenig Tool (ROSTY ) Laser Induced
Fluorescenceystem for ScreenmPetroleum Kdrocarbons in Subsurface Soil.” The EPA
document number for thispert is EPA 600-?-97-XXX

TECHNOLOGY DESCRIPTION

The ROST" sensor evolved from the tunable laser instrumentatipnatlyi develged at North
Dakota State UniversittNDSU) with U.S. Air Force researchpport. The technolgy had been
commercialized and marketeg a consortium ofjovernment and indugtied by Loral Coporation
and Dakota Technotpes. ROST" was amired by Fugro Geosciences, Inc., in Md 996 and is
now offered as an ingeated service with their corpenetrometer (CPT)ystems worldwide.

The sensor uses a wavajmtunable ultraviolet laser source pted with an gtical detector to
measure fluorescence vigtizal fibers, a techigue known as laser-induced fluorescence
spectroscpy (LIF). The measurement is made thgbwa s@phire window on grobe that igpushed
into theground with a truck-mounted copenetrometer. Theptical fibers are intgrated with the
geotechnicaprobe and umbilical of the CPystem.

During theperiod of this demonstration, the ROST techgglwas available for use within the 48
contiguous United States for a cost pipeoximatel $5,300per dg or site-pecific footage rates,
which includes a CPTgiprovided ty a commercial vendor. Creper diem and mobilization costs
are additional and siteacific. The ROST subasserglan be intgrated with ag commercialy
available indusy-standard CPT gi Typical crew members include a ROSTystem @erator, CPT)|
operator, and an assistant. Under normal conditions, angevef&00 feet opushes can be
conpleted in a dg. This translates to a total cost of under $@0foot. As of Janugrl997, Fgro
has reduced the cost for the RO%ST and a CPPppmaimately $4250per dgy.

VERIFICATION OF PERFORMANCE
The findirgs of the demonstration are as follows:

¢ The ROSTV gstem was easilintegrated with a conventional copenetrometer truck. Full
integration was accoplished in less than two hours.
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¢ Data was collected eweD.2 ft. or less if the cone slowed orged. Push rate is gendent
on the CPT. Standard data collection rate is onelegmar 1.2 seconds.

¢ At Port Hueneme, the correlation with conventional TPHyammlWwas 89.2% with 5.4% falge
negatives. At the Sandia tank farm, the TPH correlation was 93.4% with 3.3% false
negatives.

¢ Real time data apiisition was achieved at both sites.

The results of this stydsatisfied the rguirements of the demonstratiptan. The ROST" ystem
successfull located thgoerimeter of thgplume and showed aqgatable correlation to conventional
methods. The false gative rate combined from both demonstrations was less than 5% and was
within theperformance gecifications of the instrument. Ardisagreements with the laborator
results wergrimarily confined to rgions where contaminant concentration levels were close to|the
detection threshold. portion of these discpancies could be the result of varialyilib laboratoy
results where random errors are estimated to be in tge cdri0 to 15ercent.

The ROST" gstem is an emging technolgy worthy of consideration for site invegtitions where
aromatic lydrocarbons (@., petroleum, oils, lubricants, and coal tars) argeated. The technodyy
offers a number of advamgas over conventional drilljnand samling technolaies for thepurpose
of screenig a site to determine the nature and extent of contamination. The information obtained
from this technolgy couldprovide a corplete picture of the contamination and it can be used to
predict gotimal sanpling locations. As with aptechnolgy, there are some limitations which a
prospective user should be aware when geisig an environmental invesftion. Stragraphy and
unidentifiable fluorescent interferences are issues that poeNént the sole use of the ROST LI":
system. The technogly has been used to identiighter fuels but this gability was not evaluated i
these demonstrations. Because the teclgyaloes noprovide gecies-pecific quantitation, it
should be used in cumction with conventional sgsting and analsis if risk assessment or cleant
criteria must be met. As a screapiechnola@y to identify the nature and extent of aromatic
hydrocarbon contamination, this techngydhas may advantges over conventional teclyuies.

Is/ Date: February 10, 1997

Gawy J. Foly

Director

National Exposure Research Laboragor
Office of Research and Develoent

NOTICE : EPA verifications are based on an evaluation of teclggglerformance underpecific, predetermined criteria and the
appropriate quality assurancerocedures. EPA makes nopegssed or implied warranties as to thmerformance of the techn@y
and does not cenifthat a technolgy will always, under circumstances other than those tespedaie at the levels verified. The
end user is solglregponsible for comlying with ary and all pplicable Federal, State and Locatjpirements.
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