Technology Need:

Since the late 1980's, many new sensors and “tools’ have
been devel oped for cone penetrometer technology (CPT),

greetly expanding it capabilities for environmenta

characterization.  Such tools include, various chemical,

radiologicd, and geophysica sensors; soil, soil-vapor, and

groundwater samplers, and down hole video. Using

conventiona CPT, the entire rod-string (the series of rod

sections that make up the CPT rod) must be extracted from
the hole to change the sensor or “tool” being used &t thetip.

Collecting soil sampleswith conventional CPT aso requires
the entire rod-string to be retracted for each sample

collected. Thisdow process of removing and redeploying

the entirerod-gring isinefficient and expensve. Anefficient

method is needed to exchange CPT tools with out

removing the entire rod string from the ground. Such a
systern would alow end-users to take full advantage of the
wide range of tools and sensor available for CPT.

Technology Description:

Applied Research Associates, Inc. (ARA), hasdevel oped
aninnovative Wirdine CPT system that alows sensorsand
tools to be exchanged in argpid manner without retracting
the rod gtring. The Wirdline CPT system conssts of an
innovative locking/retrieva system and an assortment of
characterization tools that can be retrieved and
interchanged from any depth. The name Wirdine is
derived from the wire cable that is attached to each tool
for the purpose of retrieval. The Wirdine system utilizes
digntly larger rods than conventiond CPT, dlowing
passage of tools through the hollow center of the rod.

The Wirdine CPT sysem condgsts of three man
components.

<Specidized, high strength, fast coupling rod gtring;
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<Tool locking and retrieva mechanism; and
<Individua characterization tools.

The characterization tools developed during this project
include:

<Small diameter (1.125 in) piezocone;
<Retrievable soil sampler; and
<Grout out module,

Thefirg tool isastandard piezocone for determining soil

type, sratigraphy, and soil strength characteristics. The
second tool is a soil sampler that collects and retrieves
core samples 1in. in diameter by 12, 18, or 24-in. long.

The soil sampler is shown in Figure 2 on the back of this
page. Thethird tool is an attachment to permit grouting
of the penetration hole during retraction. Thefull potentia

of the Wirdine sysem will beredlized asafull assortment

of CPT tools is adapted to the Wireline system. A
rendering of the Wireline syssem and toals is shown in
Figure 1.
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Figure 1. Wirdine CPT tool: Soil Sampler,
Piezocone, and Grouting Module.
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Benefits:

<Wirdine CPT tools can be exchanged without retracting
the rod-dtring, sgnificantly reducing the time and cost of
gte characterization tasks.

<Sysem dlows dl chaacterization work to be
accomplished in asingle penetration

<Soil samples can be retrieved from multiple depths
without retracting the rod-string.

<System has grout out capability, minimizes chance of
contaminant migration.

For contiguous soil sampling, the Wirdine CPT offers
ggnificant cost saving over the
sampling by conventiona CPT.
At depths ranging from 50to 150
feet, the cogt of using the Wirdine
CPT system is 60 to 80 percent
less than the cost of conventiond
CPT. While the cogt savings
demonstrated for contiguous soil
sampling ae dgnificat, the
greatest cost savings from use of
the Wirdine CPT sysem will &
probably be redized in mixed F'QUfGZ Soil Sampler
applications, such as a

combination of sensor characterization and sampling.

Status and Accomplishments:

This project was completed in November, 2000. The
Wirdine sysem is widdy consdered a sgnificant
breskthrough in CPT and is commercidly avaladle
through ARA. The Wirdine CPT was successfully
demondtrated at Savannah River Site's (SRS) M-Basin
and has since been deployed multiple times at other areas
of SRS and at the Hanford Site. Westinghouse Savannah
River Company and Bechtd BWXT Idaho have
purchased Wirdine systems for ongoing characterization
work at these Sites,
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In addition to the three characterization tools devel oped
during this project, ARA has also developed a Wireline
s0il gassampler, and a“ dummy tip” for quickly advancing
to the desired sampling depth with out risking damageto
amoreexpensivetool. Theribbon DNAPL sampler was
also successtully utilized with the Wirdline sysem at SRS.

ARA was recently awarded a new project with DOE's
Subsurface Contaminants Focus Areas (SCFA) and
Industry Program’ s to develop and an Enhanced Access
Penetration System for difficult geologicd settings. This
project involvesintegrating ODEX-typedrilling, and laser
drilling with the Wirdline CPT to alow penetration of
difficult geologic layer, such as Hanford's cemented
Cdiche layer. This layer was not penetrable by
conventiona CPT or the Wirdine system with the sonic
CPT attachment. For more information on this project
see the technology data sheet entitled “ Enhanced Access
Penetration System”, TMS Tech ID 3156.

Contacts:

Stephen P. Farrington

Applied Research Associates
Phone: (802) 763-8348

E-mall: sfarrington@ned.ara.com

Jagdish L. Mahotra

Nationd Energy Technology Laboratory
Phone: (304) 285-4053

E-mail: jagdish.ma hotra@netl.doe.gov

Online Resour ces

Office of Science and Technology, Technology
Management System (TMS), Tech ID # 2222
http://ost.em.doe.govitms

The Nationd Energy Technology Laboratory Internet
address s http://www.netl.doe.gov

For additiond information, pleasevist ARA’swebste a
http://Aww.ara.com/
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