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Comparison of methods for estimating carbon evasion and export associated with a

coal mine discharge

Kyle Lee & Dorothy J Vesper
West Virginia University

Introduction

Comparison of values obtained for CO, loss from

The evasion of CO, from terrestrial waters plays a role in the mine discharge at LRM
global cycling of carbon but there are few datasets that have an
accurate accounting of the flux. It has been shown that
discharges from coal mines can have elevated concentrations of

CO, due to sulfuric acid-driven dissolution of carbonate rock. Methods for measuring CO, evasion and export
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The Method #3 diffusion model
generates higher CO, fluxes than those
based on the mass flux from the
detailed measured concentrations.

CO, and DIC concentrations at the source portal

Dissolved CO, concentrations in _
at the Lamberts Run site (LRM). Although CO,

different water types. Data from Mass

and Wicks 2017 (typical karst, thermal), concen_trations change over time they are r_10t
solely linked to discharge. The pH is the primary

control on the relative concentrations of DIC and
CO,. DIC in the CO, form is lost as gas to the
atmosphere while DIC in the HCO, form is
exported offsite in the dissolved form.

Cravotta 2008 (PA-coal mine drainage),
and this study (LRM). The data clearly
show that mine waters can have
elevated concentrations of CO.,.

Advantages Limitations summary

References * CO,is high in coal mine water relative to other natural waters

Method 1. Single point measurement Direct measurement of CO, is most accurate at
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Method 3. No direct measurements of CO, or Does not account for changes over distance or
Diffusion model DIC are needed; can be broadly final equilibrium CO, * Limestone used to remediation the mine water can dissolve and release DIC into
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