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Groundwater Sampling System Recovers Uncontaminated
Samples from 1,000m Depth

Yukifusa Nakashima™, Yukio Sakai®, and Masayasu Sasao™

Abstract

Two sets of a groundwater sampling system have been manufactured, which was developed to collect
uncontaminated groundwater samples from depths down to 1000m, at temperatures up to 70C. The system,
which operates in a borehole, employs two packers to isolate groundwater at the sampling depth. The samples,
which are collected by the batch method, are contained such that the in-situ pressure and gas content are preserved
and maintained as the samples are brought to the surface.

The sampling system consists of (1) the down hole components, (2) the relay components, and (3) the
surface control components. _

There are three major down hole components : (1) A pair of packers isolate the borehole section to be
sampled, (2) the stacked sampling assembly comprising the pump, the sampler and the docking unit (listed from
top to bottom) continuously evacuates water from the isolated borehole, captures and encapsulates the samples,
and provides the mechanical mating toe the packers, and (3) the guide unit is used to guide the stacked sampling
assembly down the borehole and into the docking location at the packers. The samples are retrieved by
physically raising the stacked sampling assembly to the surface.

: The two major relay components comprise a specialist winch using hybrid cable and a casing system.
The bybrid cable was developed to perform four functions : (1) provide the physical means to lift and position the
stacked sampling assembly, (2) provide electrical power to the stacked sampling assembly, (3) relay instructions
and data between the surface contro] unit and the stacked sampling assembly, and (4) provide a passage to the
surface to evacuate water pumped out of the borehole. The resultant cable has a drain hose in the center.
Around this are arranged 3 optical fibers and 8 power cables. This core is enclosed by three layers of aramid
fiber to provide strength. The outer sheath of the cable is vinyl.

The casing system allows for the packers to be positioned at the correct sampling depth, and also Pprotects
the stacked sampling assembly from making contact with the borehole during raising and lowering.

The two major surface components are a control unit and a control software. The control unit comprises
a computer and a power umit. The control software regulates communication between the down hole
components and the computer in order to control and monitor (1) the expansion and contraction of the packers,
and (2) the continuous drain and the batch sampling operations. _

To extend the applicability of this system, packer, docking and purmp nnits and cable pulley sheaves have
been improved in the course of manufacturing.

These sampling systems have been manufactured to meet the specifications of the Japan Nuclear Cycle
Development Institute (JNC).

Work performed by Kiso-Jiban Consultants Co., Ltd. under contract to the Japan Nuclear Cycle Development
Institute.
JNC Liaison : Hatsuho Miyada, Characterization Technology Development Group, Tono Geoscience Center

3% : Kiso-Jiban Consultants Co., Lid,
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