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Methane in West Virginia Ground Water

Introduction

Methane has been found as a dis-
solved gas in numerous ground-water
samples from water wells in West
Virginia. Methane (CH,) is a colorless,
odorless, tasteless gas that can cause
oxygen-deficient atmospheres, flam-
mable situations, or explosive environ-
ments. Methane can ignite at atmospheric
concentrations between 5 and 15 percent,
and higher concentrations of methane
can quickly dilute to flammable levels.
Thus, the accumulation of methane gas in
an enclosed area may cause an explosive
environment in which an ignition source
such as an electrical outlet, pilot light,
match, or even a well pump could trigger
a violent explosion. In addition to the
obvious hazards associated with explo-
sions, the breathing of methane in high
concentrations can lead to asphyxiation,
and the burning of methane produces
toxic gases (Eltschlager and others,
2001).

Potential sources of methane gas,
also referred to as natural gas, fire-
damp, and marsh gas, include active
and abandoned coal mines, improperly
constructed gas wells, decaying organic
matter, landfills, and swamps. Methane is
often generated and stored in sedimentary
rocks associated with coal beds and with
oil and gas fields. Coal-bed methane is a
result of the microbial or thermal altera-
tion of organic matter during coal forma-
tion. The methane originates in the coal
units or often in carbonaceous shales, but
it may migrate to other geologic units
conducive to storage, such as overlying,
permeable sandstones (Eltschlager and
others, 2001).

Methane gas can be transported
by ground water in dissolved or pure
gaseous states. Methane in ground water

is not explosive; but when water con-
taining dissolved methane comes into
contact with air, the methane quickly
escapes from the ground water into the
atmosphere. If this process occurs in a
confined space, then the methane could
ignite; or if it is allowed to accumulate, it
could explode. Because the solubility of
methane in water is between 28 and 30
mg/L (milligrams per liter), well water
samples with concentrations of dissolved
methane greater than 28 mg/L could lib-
erate potentially explosive or flammable
quantities of gas inside the well or in con-
fined spaces in well houses or structures
containing wells. Concentrations of meth-
ane greater than 10 mg/L but less than

28 mg/L are a possible indication that
methane concentrations may be increas-
ing to dangerous levels in ground water
(Eltschlager and others, 2001).

Occurrence and Distribution
of Methane in West Virginia
Ground Water

From 1997 to 2005, the USGS
sampled ground water using standard
sampling protocols (Koterba and others,
1995) from 170 wells in West Virginia
for dissolved gases, including methane.
Replicate dissolved-gas samples were
collected for each well; the averaged dis-
solved-gas concentrations for each well
are reported in White and Mathes (2006),
and averaged methane concentrations are
described herein. Methane concentrations
in ground water for the 170 wells ranged
from not detected to 68.5 mg/L. Meth-
ane was detected in 131 of 170 of these
wells and was present in concentrations
greater than 28 mg/L in 13 of these wells.
Another 13 wells had methane concentra-
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tions ranging from 11.9 to 24.3 mg/L, 32
wells had concentrations ranging from
1.00 to 10.0 mg/L, and 73 wells had
detectable methane concentrations less
than 1.00 mg/L. Methane was detected in
wells in 43 of the 47 counties sampled,
but methane concentrations exceeding

10 mg/L were found in wells in only 11
counties, with 22 of 26 of these samples
from eight counties located in the south-
ern coal fields of West Virginia. All but
three of these samples were south of the
“hinge line” (Arkle, 1969) that separates
the lower-sulfur coal deposits of southern
West Virginia from the higher-sulfur coal
deposits of northern West Virginia. Most
(23 of 26) of the samples with methane
concentrations greater than 10 mg/L were
from wells with water-bearing zones in
rocks of Pennsylvanian age, with one
sample from Permian age rocks, one
sample from Mississippian age rocks, and
one sample from Devonian age rocks.

No samples with methane concentrations
greater than 10 mg/L were found in Qua-
ternary alluvium or in rocks older than
Devonian age (table 1). Methane concen-
trations exceeding 10 mg/L were found in
wells located in valleys and on hillsides
but not in wells located on hilltops.

Table 1.

Action Levels

The U.S. Department of the
Interior, Office of Surface Mining
(Eltschlager and others, 2001), advises
owners of wells with dissolved methane
concentrations greater than 28 mg/L to
immediately contact their local county
health department to obtain assistance
and guidance in venting the wellhead and
for other possible remediation alterna-
tives. Methane will not accumulate in the
wellbore if the well is properly vented
to the air. Owners of wells with methane
concentrations greater than 10 mg/L but
less than 28 mg/L might also wish to con-
tact their local county health department
for further assistance and might consider
removing ignition sources from the
immediate area. Methane concentrations
less than 10 mg/L require no action, other
than periodic monitoring to see if meth-
ane concentrations are changing. The
West Virginia Bureau for Public Health
advises that private well owners requir-
ing additional information about methane
contact their local county health depart-
ment. Public water supply systems in West
Virginia are advised by the West Virginia
Bureau for Public Health to contact one of

Distribution of methane with respect to geologic age.

Number of samples with the indicated methane

Geologic age of water-

concentrations (in milligrams per liter)

bearing rocks 528 101-28  100-100 <100 Not
detected
Quaternary alluvium 0 0 0 9 2
Permian 0 1 1 4 3
Pennsylvanian 11 12 26 35 13
Mississippian 1 0 1 15 6
Devonian 1 0 3 9 8
Silurian No wells sampled
Ordovician 0 0 0 0 7
Cambrian 0 0 1 1 0
Total samples 13 13 32 73 39

'All detections of methane with concentrations less than 1.00 milligram per liter.

the following West Virginia Department of
Health and Human Resources, BPH-EED
District Offices:

Beckley (304) 256-6666
Kearneysville (304) 725-9453
Philippi (304) 457-2296
St. Albans (304) 722-0611
Wheeling (304) 238-1145

or the central Charleston BPH-EED
office at (304) 558-2981.
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home page at http://www.usgs.gov/.



