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Executive Summary:

In January, 2000, increment cores were collected from 131 trees representing five
species and trees growing at varying distances from an underground long-wall coal mine.
Included in the sample were trees directly over the mine as well as trees at up to 2000 ft.
away. The trees that were sampled were generally vigorous and healthy and had a
diameter breast high (DBH) exceeding 15.5 inches. The average DBH for the sample
population was 18.3 inches. The cores were prepared and annual ring widths were
measured for the past 20 years. In addition, one of two cores collected from each tree was
extended to the center of the tree enabling us to determine the tree's age. The average age
of the sample population was 64 years, but this varied by species. White oaks averaged
78 years old while yellow-poplars averaged 54 years old. We looked at the pattern of ring
growth over the past 20 years and observed that ring widths tended to fluctuate up and
down in response to climate (particularly growing season rainfall).

Using information supplied by The Ohio Valley Coal Company, we determined
which growing season (year) would have been the first for trees to be impacted by mine
subsidence, if such effect occurred. That year was labeled the "impact year”. For this
mine, impact year was generally 1990- 1992. Thus trees in our sample had produced from
7- 9 annual growth rings since mining had occurred. We measured the 5 rings prior to
mining for each tree in order to establish a historic growth pattern for that tree. This was
then used as a basis of comparison for growth in succeeding post-mining years. We also
conducted multiple and simple regression analyses using radial growth as the dependent
variable and distance from the mine and other site characteristics as independent
variables.

When compared to previous five-year growth, growth in post-mining years for all
species was significantly lower than the baseline average in only one situation, that being
impact year + 1 for zone 4 (1500- 2000 ft.). By contrast, in several post-impact years the
annual growth was significantly higher than the baseline years, even in zones 0 and 1 that
are either directly over the mine or within 500 feet. The interpretation of this is not that
mining benefits growth, but rather the better climatic conditions (more rain) in certain
post-mining years combined with the thinning effect of logging that occurred in some
stands combined to produce higher radial growth. White oak was the only species in
which a significant positive effect of distance from the mine was detected for radial
growth in post-mining years, and then only five years after mining. But this effect
resulted more from more rapid growth of trees at greater distance from the mine rather
than reduction in growth of trees growing over or near the mine. Indeed, two of the white
oaks at the greater distances from the mine were residuals from logging that took place
approximately five to eight years ago. These trees apparently grew faster as a result of
release from competition that had nothing to do with mining. When these trees were
deleted from the analysis, distance from the mine showed no significant effects in any
year after mining. The general conclusion from this study is that the data do not support
the hypothesis that underground long-wall mining negatively affects radial growth of
trees.







