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Results and Conclusions:

During this quarter, we (1) worked with industry partners to collect data at existing leakage sites using
the developed survey tool (2) performed a series of controlled field-scale experiments at the Methane
Emission Technology Evaluation Center (METEC) (3) built and tested a model to measure soil and
fluid properties of the testbeds at the METEC site. (This model will later be tested with field data later
in the project and used for understanding the degree to which parameters affect the subsurface natural
gas migration.) (4) designed a series of follow-on experiments scheduled for Nov/Dec at METEC (5)
established a calibration procedure and tested a low-cost sensor system for follow-on experiments.

We have worked on the following tasks to achieve the proposed work in this project.
Task 3: METEC pipeline test bed experiments and Numerical modeling

Experiments: We completed a series of controlled field-scale experiments at the Methane
Emission Technology Evaluation Center (METEC). We have a series of follow-on experiments
scheduled based on our current findings.

Numerical simulations: We have designed and validated a model that reflects the METEC site
using a commercially available multiphase modeling platform, TOUGH3. The model is currently being
tested using the METEC experimental data. We will then use the model to understand the degree to
which parameters affect the subsurface natural gas migration.

Task 4: Develop & deploy leak detection survey tool

In collaboration with industry partners, we have collected data at existing leakage sites using the
developed survey tool. We are in the process of analyzing results to include soil property
characterizations, summarizing all of the data, performing statistical analyses and correlations. Work is
on-going.

Task 5: Incorporate knowledge into state practice

In collaboration with our regulatory collaborators, we are reviewing literature for initial
detect/repair teams and first responders. Specifically, we are interested in understanding current
training/information on gas migration through the subsurface. We will then use this understanding as a
benchmark to determine how to properly incorporate new knowledge into practice.
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Plans for Future Activity:

Future experiments will focus on developing a quantitative method to predict leakage rates based on
above-ground gas concentrations and wind conditions. These experiments will evaluate (1) the extent
of subsurface gas migration over a range of realistic natural gas leakage rates, and (2) the effect of wind
conditions on above-ground gas concentrations that arise from underground leaks. Results from these
studies will be used to calibrate numerical models to predict gas above-ground and below-ground
migration behavior for a wider range of potential field conditions. Future modeling work will be
extended to different obstruction conditions, vegetation, soil layering, and other environmental
parameters.

We are currently analyzing data collected from the leak response survey and designing field-scale
experiments. Future experiments will focus on developing a quantitative method to predict leakage
rates based on above-ground gas concentrations and wind conditions.
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