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Sampler Ordering and Analysis:

Technical Information:

Sample Reception
Eurofins Air Toxics, Inc.
180 Blue Ravine Road, Suite B
Folsom, California, 95630
Ph: 916-985-1000
Toll Free: 800-985-5955

130 Research Lane, Suite 2
Guelph, ON N1G 5G3
Ph: (519) 822-2265
Toll Free: 1-866-251-1747

Instructions
for Soil Gas
Sampling with
WMS-LU™
Samplers

Instructions for Soil Gas Sampling with WMS-LU™ Samplers

Overview
Passive soil gas sampling
has been available for
over 30 years, but only
recently Geosyntec
discovered the secret
to determining the soil
vapor concentrations.

This document provides operating instructions for passive soil gas sampling and quantitative
analysis of volatile organic compound (VOC) vapor concentrations using the Waterloo Membrane
Sampler™, or WMS. The key to quantitative passive sampling is having a passive sampler with
an uptake rate that is similar to or lower than the rate of diffusive delivery of soil vapors to
the void-space in which the passive sampler is deployed. Mathematical modeling, laboratory
testing and field testing to demonstrate this innovation was published by McAlary et al.1. The
low-uptake variety of the WMS sampler is referred to as WMS-LU™.
This innovation is subject to U.S. Patent #9399912: “Passive Sampling Device and Method of
Sampling and Analysis”, and cannot be used without expressed written consent of Geosyntec
Consultants, Inc. This invention was made with financial support from the U.S. Federal government
under Contract W912HQ-08-C-0046 awarded by the Environmental Security Technology
Certification Program (ESTCP), so all U.S. government agencies are granted royalty-free use of
this patented technology.

5.

Figure 6 - lowering the
sampler down the borehole
(represented by the glass
cylinder)

Figure 7 - foam plug and
the pipe

McAlary, T.A., X. Wang, A. Unger, H. Groenevelt and T. Górecki, Quantitative Passive Soil Vapor Sampling for VOCs - Part I: Theory. Environmental Science:
Processes & Impacts, DOI:10:1039/C3EM00652B: http://xlink.rsc.org/?doi=C3EM00652B
1.

6.

Compress the 4-inch long piece of 3-inch diameter foam plug (Fig. 7) along its cylindrical
axis and insert it into one end of the pipe (Fig. 8).

7.

Insert the pipe, with the foam plug at the BOTTOM, into the open end of the 5-foot flexible
plastic sleeve (Fig 9), down to the sealed end of the 5-foot flexible plastic sleeve (Fig 10).

8.

Lower the 5½-foot flexible plastic sleeve containing the pipe (with the foam plug at the
bottom) down the borehole to approximately 6 inches above the WMS-LU™ sampler. The
fishing line holding the WMS-LU™ sampler will be between the borehole wall and outside
of the 5½-foot flexible plastic sleeve (Fig. 11).

9.

Insert the dowel into the pipe until it touches the top of the foam plug (Fig. 12). Hold the
dowel stationary while slowly pulling the pipe upwards. The foam plug will be extruded
from the pipe (Fig. 13) and expand inside the 5½-foot flexible plastic sleeve, at a depth
of approximately 6 inches above the WMS-LU™ sampler. This will press the flexible plastic
sleeve against the borehole wall to provide a seal between the WMS-LU™ sampler and the
rest of the borehole and the atmosphere, resulting in a depth-discrete soil vapor sample.

10.

Remove the pipe and dowel from the flexible plastic sleeve and seal the top of the
borehole with the rubber stopper. The 5½-foot flexible plastic sleeve will be pinned
between the rubber stopper and the borehole, and will be visible at ground surface. Excess
plastic on the 5½-foot flexible plastic sleeve can be trimmed, if needed. Place a piece of
dowelling, steel rod, etc. through the eyelet at the top of the rubber stopper to prevent the
rubber stopper sliding into the borehole (Fig 14). This can also aid in removing the rubber
stopper after sampling.

11.

When sampling is complete, remove the rubber stopper and slowly pull the 5½-foot flexible plastic slleve containing the foam plug out of the borehole along with the fishing line
attached to the WMS-LU™ sampler. The foam plug will keep the borehole open as it slides
upward, providing a path for the WMS-LU™ sampler, even if there has been any sloughing
of the borehole wall.

12.

Remove the WMS-LUTM sampler from the wire hanger by holding the wire hanger upside
down and pushing the end of the wire hanger to one side and allowing the WMS-LUTM sampler
to slide out (Fig. 15). Brush any loose soil from the WMS-LU™ sampler, taking care not to
damage the membrane.

13.

Remove the MiniPax scavenger carbon from the 20 mL glass vial, and put it in the aluminum
pouch (Fig. 16). Return the WMS-LUTM sampler to the glass vial, replace the cap and seal
with TeflonTM tape. Aluminum foil around glass vial does not need to be replaced. Put the
vial in bubble pack, place in aluminum pouch and seal. Record stop date and time on
pouch label.

14.

Complete chain of custody form and ship with samplers to Eurofins-Air Toxics Ltd (180
Blue Ravine Road, Suite B, Folsom, California, 95630) for analysis.

McAlary, T.A., H. Groenevelt, S. Seethapathy, P. Sacco, D. Crump, M. Tuday, B. Schumacher, H. Hayes, P. Johnson and T. Górecki, Quantitative Passive
Soil Vapor Sampling for VOCs – Part 2: Laboratory Experiments. Environ. Sci.: Processes Impacts, 2014, DOI: 10.1039/C3EM00128H: http://xlink.rsc.
org/?doi=C3EM00128H

Instructions:

1.

McAlary, T.A., H. Groenevelt, P. Nicholson, S. Seethapathy, P. Sacco, D. Crump, M. Tuday, H. Hayes, B. Schumacher, P. Johnson, T. Górecki and I.
Rivera Duarte, Quantitative Passive Soil Vapor Sampling for VOCs - Part 3: Field Experiments. Environ. Sci.: Processes Impacts, 2014, DOI: 10.1039/
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Acquire apparatus:
• WMS-LU Sampler and deployment materials (described further
in item 2);
TM

3.

• Borehole drilling, coring, or augering equipment;
• A piece of rigid pipe (acrylic or PVC), slightly smaller in diameter
than the borehole diameter, about 1 foot longer than the depth
that the WMS-LU™ samplers will be deployed; and
• A piece of dowel, slightly smaller in diameter than the pipe,
about 2 feet longer than the depth that the WMS-LU™ sampler
will be deployed.

2.

Open the plastic bag of deployment materials. It should contain
(Fig 1):
• a 4-inch long piece of 3-inch diameter foam plug
• a rubber stopper with an eyelet in the top and in the bottom
• a 5½-foot long, 4-inch diameter flexible plastic sleeve, sealed
at one end and open at the other
• a small plastic bag containing 5 feet of 20-pound fishing line

4.

Tie one end of the fishing line to the top of the wire hanger (Fig 2)
and tie the other end to the eyelet at the BOTTOM of the rubber
stopper, leaving sufficient length of fishing line between the rubber
stopper and the WMS-LU™ sampler to position the sampler at the
desired deployment depth.
The Waterloo Membrane Sampler is shipped in a protective Ziploc
aluminum package and glass vial, which protects the sampler from
exposure to chemicals during shipping. Tear or cut open pouch
above the zip-lock seal. Remove the glass vial from the bubble
pack and remove the aluminum foil wrap. Insert the WMS-LUTM
sampler membrane first into wire hanger (Fig. 3). The end of the
wire hanger must be moved to one side to allow the WMS-LU™
sampler to enter or exit the wire hanger coil (Fig. 4). Once inserted,
the WMS-LUTM sampler will sit approximately half-way down in the
wire hanger, with several coils of wire underneath the bottom of
the WMS-LUTM sampler to protect the sampling end of the WMS-LUTM
sampler from contact with soil at the bottom of the borehole (Fig. 5).
The sampler must be positioned with the membrane down during
sampling to keep the sorbent inside the vial in contact with the
inner side of the membrane.

Figure 8 - insertion of
compressed foam plug
into the pipe

Figure 10 - positioning of
pipe and foam plug at the
bottom of plastic sleeve

Figure 9 - insertion of the
pipe, with foam plug at
bottom, into plastic sleeve

Figure 11 - insertion of
pipe/foam plug and flexible
plastic sleeve into borehole
(represented by the glass
cylinder)

Note: the plastic bag of deployment materials does NOT include
a WMS-LU™ sampler.

Figure 12 - insertion of
dowel into rigid pipe

Figure 1 - Contents of the soil gas
sampling kit

Figure 2 - complete
sampler/wire hanger/
rubber stopper
assembly

Figure 3 - aligning the
sampler in the wire
hanger

Figure 4 - bending the wire to insert the sampler

Figure 5 - complete
sampler/wire hanger
assembly

Figure 13 - extrusion of
foam plug from the pipe,
approximately 6 inches
above the WMS-LU™
sampler

Lower the WMS-LU™ sampler, attached to the fishing line and the rubber stopper, down
the borehole to the desired deployment depth (Fig. 6). Lay the rubber stopper beside the
opening of the borehole.

Figure 14 – restraining the
rubber stopper

Figure 15 – removal of WMS-LU™
sampler from wire hanger

Figure 16 – repackaging of
WMS-LU™ sampler for shipment
to laboratory

