APPLICATION ARTICLE
Using the eosMX to Coordinate Automated Sampling from Soil
Gas Wells
INTRODUCTION
The eosMX is a recirculating multiplexer that can be used for
almost any multi-location gas sampling application. The multiplexer
allows users to sample gas from up to 12 different locations using a
single gas analyzer. The accompanying eosLink-MX software
enables user-customized scheduling of automated sampling.
This versatile tool is compatible with ABB-LGR, Gasmet and Picarro
analyzers and can be paired with the eosAC automated
multi-species soil flux chambers or used for a broad range of
applications, including:
●
●
●
●

Static flux chambers
Tree stem fluxes
Incubation experiments
Soil gas wells

In this Application Article we use soil gas wells to illustrate the
versatility of the eosMX for chamberless applications.

SETUP & METHODS
The site used for this study was approximately 3 m from the edge of
a manmade pond located in Bass River, Nova Scotia (Figure 1).
The pond, which was constructed approximately 25 years ago, has
an area of ~1.5 acres and a depth of ~ 2 to 3.5 m. The soil around
the site is largely comprised of materials removed during
construction of the pond and has since grown-over with a mixture of
patchy grass, clover, moss, etc.

Figure 2. Soil gas wells like those constructed for this study. Orange
tape marks the burial depth of a given well, such that each well had 30
cm of pipe remaining above the soil surface after installation.

The five soil gas wells were installed to depths of 3 cm, 6 cm, 12
cm, 24 cm and 48 cm below the soil surface (Figure 3). No
borehole sealing method was used, but soil was tightly packed
around the wells. To coordinate hourly sampling, each gas well was
connected to a separate port on the Eosense eosMX multiplexer
using 3 m of tubing (for inlet and outlet). The multiplexer was then
connected to a gas analyzer and the measurements were
scheduled using the eosLink-MX software on a Windows laptop.
Samples were drawn and recirculated at a flow rate of
approximately 3800 ml/min for 240 s, though only ~60 s of each
sample was used to calculate the gas well concentration (allowing
for gas transport and equilibration time).

Figure 1. Aerial view of the study site showing the pond and locations of
the soil gas well installations at location B.

The soil gas wells were constructed using ABS pipe (2” / 50 mm
inner diameter) and associated caps. The gas wells were designed
so that 30 cm remained above the soil surface for gas sampling.
Fittings were installed on the top of the wells (analyzer intake) and
near the soil surface (analyzer exhaust) for recirculation, the
bottoms of the wells were left open (Figure 2).

www.eosense.com

Figure 3. Soil gas wells installed along the edge of the pond at the study
site.
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DATA PROCESSING

After inspecting the data, the gas well samples were exported as
a .CSV file for further processing in Python (Figure 6).

The data was processed using the eosAnalyze software. The
software parses gas analyzer and eosMX multiplexer event files to
associate each gas sample with the specific eosMX port / soil gas
well it was drawn from (Figure 4). Over 1,250 gas samples were
collected during ten days of deployment (just over 250 per well).
Figure 6. Data exported from the eosAnalyze software to .CSV file format
for additional processing and plotting.

RESULTS
A depth profile of CO2 concentrations and a time series of the
entire 10 day deployment is shown in Figure 7. It shows that the
soil gas wells took approximately 2 days to return to equilibrium
post installation. The CO2 concentration increases with depth as
expected, even during the equilibration period. After equilibration,
the soil gas wells show diel variation in CO2 concentration that is
consistent with temperature variation.

a)

b)

Figure 4. Data from the soil gas well as seen in the eosAnalyze main
viewing window with Plotting Section (left) and Measurement Table
(right).

Once the measurements were imported, a spot-check was
performed on individual samples using the software’s measurement
view option, in order to confirm that there were no missing
measurements or data quality issues (Figure 5). Within the
measurement view window the user can see the concentration
measurement (blue curve), see the and adjust the deadband range
(green and red lines) and see the fit of the flux curve, if applicable
(cyan curve).

Figure 7. a) A daily concentration depth profile of the soil gas wells. The
error bar is used to show the range in observed concentration throughout
the day, while the dot shows the daily average concentration for a given
depth. b) Time series of hourly soil gas well measurements conducted
over the course of the 10 day deployment using the same colour scheme
as the depth profile (a).

CONCLUSION
The eosMX recirculating multiplexer was used to coordinate
sampling from five soil gas wells. Using the eosLink-MX software
to automate the sampling schedule allowed for continuous
collection of hourly measurements for the duration of the 10 day
deployment. Initial processing of the data was performed using
the eosAnalyze software. This software parses eosMX and
analyzer event files to organize data by eosMX sampling port (i.e.
by soil gas well) using minimal user inputs (analyzer type and date
range).
Figure 5. An example of a single measurement in the eosAnalyze
software measurement view option.

The flux curve was not used for this application. However, the
deadbands were used to select the last 60 seconds of stable
(i.e.plateaued) CO2 concentration within the soil gas wells. This was
done to ensure the well had reached equilibrium with the soil gas.
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The eosMX recirculating multiplexer and associated software
seamlessly coordinates sampling from 12 independant lines while
reducing manual data processing. Together, these versatile tools
can be used in almost any application that requires multi-location
gas sampling.
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