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The aim of this project will be to investigate the impacts of coal 
extraction (mining) on the public health of communities 
surrounding impacted areas in the coal bearing regions of 
Appalachia, specifically in West Virginia.

It is proposed that a non-bias analysis of mortality in communities 
within the vicinity of surface coal mines to that of Appalachian 
communities outside the radius of these operations using a 
geospatial analysis might expose a definitive correlation between 
mortality and proximity to surface mining operations. 

 Cumulative Coal 
Production (million 
tons), 1980-2018, by 
underground (left) and 
surface (right) mining 
methods, for 
Appalachian coalfield 
counties. The Top five 
coal-production 
counties for each 
mining method are 
designated with small 
white circles (Zipper, 
Adams, and Skousen 
2021)



COAL AND APPALACHIA: 
A HISTORY

(Zipper, Adams, and Skousen 2021)

Central Appalachian Coalfields



Timeline Large scale timber harvesting was one of the first 
significant industrial activities to affect the 
Appalachian coalfields starting in the mid-18th 
century, followed closely by coal mining.

1750 to 1850

Starting in the 1850s and lasting for well over a 
century, coal from Appalachia to a great extent fueled 
the American industrial revolution and the resulting 
prosperity in America. 

1850 to 1950

The volatility of the industries and markets dependent 
on coal lead to a boom-and-bust cycle for the 
Appalachian coalfields, until the 1970s when 
dependent electrical markets reduce this volatility.

1950 to 1970

Appalachia coalfields capture metallurgical coal 
markets both domestically and abroad due to the 
abundance of anthracitic coal. This and the Clean Air 
Act past in the 1990’ s stimulate continued coal mining 
in Appalachia.

1970 to 2000

Coal mining persists despite the continued fluctuation 
of coal markets and the declining popularity of coal 
due to environmental concerns.

2000 to 
Present



Deep Mining Vs Surface Mining
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There are two primary methods used to conduct coal mining operations: Deep Mining, and Surface Mining.



SURFACE MINING & POLLUTION



WEST VIRGINIA & THE NATURAL 
RESOURCE CURSE



Health Disparities in West Virginia

All-Cause Mortality
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Respiratory & 
Cardiovascular Disease
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Populations in West Virginia and Appalachia as a whole are known to suffer higher morbidity and mortality in relation to the rest of the nation. Cancer 
incidence in the Appalachian region is higher than that of the United States overall. The issue of cause is complicated by abnormally lower salaries, high 
rates of poverty, income inequality and resulting social stress, older populations (65+), lower percent of high school graduates, higher rates of obesity, 
and increased tobacco consumption.

(CDC 2022)



Proposed Methodology

The goal of this analysis is to determine the factors contributing to high 
morbidity in West Virginia caused by All-Cause Mortality, All Cancers, Lung 
and Bronchus Cancer, Respiratory Disease, and Cardiovascular Disease. 
These dependent variables were chosen because of their abnormally high 
rate of occurrence in West Virginia, their causational relationship with PM, 
and because they were cited in a number of previous and related studies. Of 
the contributing factors (independent variables) it is hypothesized that 
surface mining will be a primary contributor to mortality, and that as 
proximity to surface mining increases, morbidity caused by the 
aforementioned dependent variables will similarly increase.

Health data for this investigation will be gathered primarily through the CDS’S WONDER site, a 
system for the analysis of public health. Information and geographic data on the location of 
active surface mining sites will be sourced from the WVDEP Open Data Hub. Additional 
datasets including population data, risk factors, and social and economic data, will be obtained 
from the WV GIS Technical Centers Data Clearinghouse (WVGISTC), The West Virginia Health 
Data Portal, the CDC’s Interactive Atlas of Heart Disease and Stroke, the CDC/ATSCR Social 
Vulnerability Index and the United States Census Bureau Tiger/Line Geodatabases. 

Mining Permits (WVDEP)

https://wonder.cdc.gov/
https://data-wvdep.opendata.arcgis.com/
http://wvgis.wvu.edu/data/data.php
https://www.wvrha.org/west-virginia-health-data-portal/
https://nccd.cdc.gov/DHDSPAtlas/
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-geodatabase-file.html


Proposed Methodology (cont.)
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2010 Census, Population By Tract

2010 Census, Population By Block Group

2010 Census, Population By Block
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