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Original Ideas

Acid-Base Accounting originated from ideas based on
estimates of the composition of the earth’s crust. These
estimates were presented and discussed in many classic
mineralogy or geology texts beginning in the 1930’s.

The earth’s crust generally is composed of a higher
percentage of cationic elements (namely calcium, magne-
sium, potassium, and sodium) in reactive forms than the
percentage of anionic or acid-producing elements (e.g.
sulfur, chlorine, fluorine, and phosphorus).

Other abundant mineral elements (including iron, alu-
minum, silicon, and oxygen) are weakly dissociated or
relatively inactive and have only a minor influence on
acidity or alkalinity.

Therefore, these ideas suggested that the dominance of
one or the other type of elements in the rock would dictate
the future potential of that rock to produce acidity or
alkalinity.

Some of the earliest documented work on reclamation
of surface mined areas in West Virginia was directed at
revegetation efforts (Smith and Tyner 1945, Tyner et al.
1948). These reports acknowledged the effects of spoil
quality on plant growth.

It was apparent to coal operators and regulators that
reclamation potential of surface mined areas (mainly with
reference to plant establishment and growth) was directly
connected to the quality of the overburden material placed
atthe surface. Many early surface mine operations turned
the overburden upside down relative to its original position
as the overburdenwas removed to reach the coal. Suchan
operation deposited the original surface material into the
pit, and the material near the coal seam was placed onthe
surface.

32 Green Lands

The replaced surface material may have been a black
or, more commonly, gray color which indicated unweath-
ered material. In many situations, pyritic sulfur was found
in rocks associated with the coal seam and, upon weather-
ing, produced acid conditions in the soil and may have
caused an acid mine drainage problem.

Spoil Classification Systems

Early reports in West Virginia identified three types of
spoil material and distinguished these spoiltypes basedon
rock composition and degree of acidity. For example, type
A spoil was very strongly acid spoil derived from geologic
sections consisting of shales and sandstones with pyritic
roof coals and black pyritic shales (Smith and Tyner 1945).

Such a system of spoil classification was of practical
value for revegetation, and similar systems were subse-
quently developed for othercoal mining areasincludingthe
mid-eastern coal region (Limstrom 1948), Pennsylvania
(Davis 1965), and Eastern Kentucky (SCS 1973).

A spoil classification system proved useful for reclama-
tionists to help determine lime and fertilizer rates, and to
identify and seed plant species which are adapted to these
specific minesoil conditions.

Knabe (1964) provided one of the earliest examples
of characterizing alkaline versus acid minesoils. He refined
the spoiltype classification by placinga positive or negative
number as a subscript. A positive subscript detailed the
percent of CaCOs in the spoil material while a negative
number expressed the percent of potential unneutralized
SO:s (the sulfides or pyrite was expressed as SOs). For
example, A20 was a spoil suitable for agriculture, with 20
percent unneutralized calcium carbonate in the material. A






