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Active vs Passive Treatment Systems

Acid mine drainage (AMD) is typically neutralized by
additions of chemicals or other neutralizing agents. Treat-
ing AMD in this conventional fashion is expensive and
requires time and manpower to keep this "active" treatment
system operative. Alkalinity added to acid water with
chemicals is effective in removing metals and raising pH,
but is expensive. The common chemicals and costs for
treating AMD have been detailed recently (See Skousen et
al. 1990).

"Passive" systems treat AMD without the continual
addition of chemicals or neutralizing agents. The most
prominent passive treatment method has been the use of
wetlands. Wetlands generate alkalinity slowly and some-
times unpredictably. In most cases, wetlands decrease
metal concentrations and acidity in AMD by filtering and
cation exchange, oxidation and reduction reactions, and
microbiological processes. Much debate and research
continues on specific mechanisms of alkalinity generation
and metal removal. Researchers at WVU, the U.S. Bureau
of Mines, TVA, and others are providing more information
through the study of natural and constructed wetlands. As
aresult, design criteria and materials for wetland construc-
tion are continually being refined.

An Innovative Passive System - ALDs

Anoxic Limestone Drains (ALDs) are buried trenches of
limestone. Acid wateris diverted through these drains and,
through reaction with the limestone, pH and alkalinity of the
water are increased. Limestone is a cheap and effective
way to generate alkalinity, but it must be done under the
right conditions or its effectiveness is limited. ALDs create
the "right" conditions where limestone can generate alka-
linity for long time periods. In an anoxic (meaning insuffi-
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cient or low oxygen) drain, limestone does not become
coated with iron oxides and continues to dissolve.

A recent discovery prompted the design and construc-
tionof ALDs. The technique was developed by the Tennes-
see Valley Authority (TVA). They found that AMD seeping
through a coal refuse damwas being treated "passively” by
high calcium carbonate limestoneinan old haul road buried
underthe dam. Inits buried and anoxic state, the limestone
dissolved, raised pH, and added alkalinity to the water and,
because the limestone was in this anoxic state, was not
being coated or armored by iron oxides. Once the anoxic,
alkaline water reached the ground surface, the water was
oxidized and the metals precipitated in a sediment pond
(Brodie et al. 1991). TVA and the Tennessee Division of
Water Pollution Control began building ALDs in 1989 to
refine the technology.

The same principle of adding alkalinity with limestone
has been used in the construction of ALDs on other sites.
Approximately 50 ALDs have been built in Appalachian
states as of fall, 1991. ALDs were initially constructed on
sites where wetlands were not treating AMD satisfactorily
(Brodie et al. 1991). Researchers are now installing ALDs
as a stand-alone system.

It is important to realize that ALDs simply raise pH and
add alkalinity to acid water. Once the water exits the drain,
sufficient area must be provided for metal oxidation, hy-
drolysis, and precipitation to occur. The type and size of
area, be it a ditch, settling pond, or wetland, depend on the
metals in the water. Water exiting a drain cannot immedi-
ately go into a receiving stream. When used upstream of
wetlands, ALDs improve the wetland's capacity to remove
metals by adding alkalinity.






