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Results

Zones of Well Density from 2005 to 2015

Evolution of wells concentration from 2005 to 2015 :
Hydraulic Fracturing sector has experienced a big boom with a rapid expansion in the Western region of Pennsylvania between 2005 and 2007 followed
by a high increase at the North-Eastern part of the state between 2007 and
2010. However, after 2013 there is a large decrease in unconventional wells
sites concentration in the past areas of high growth.
-Before and After of fracking wells mean centers
-

Hydraulic fracturing has been increasing exponentially across
the United States these past years. It resulted in significant hopes
and opportunities for development by generating employment
across the state.
Although, this is a main benefit of this activity, hydraulic
fracturing has crucial drawbacks due to environmental and human
risks such as air and water pollution. People living nearest well
sites are exposed to various health issues, such as asthma, cardiovascular disease and lung cancer, acute childhood leukemia.

After : High well density. (Current Condition)

The Project is taking a look at the expansion of unconventional wells density throughout the years, especially from 2005 to
2015. Then, look at historical imagery of the a mean well density
zone and compare it to the present conditions of these areas.
Then the project will take at look at the distributive environmental justice of well sites across the
state compare the zone of high well density to the zone of low to moderate income level .

Median Household Income Level (by Census-tracts in Dollars)

The Before and After orthoimagery is highlighting the intensification of well
density by comparing with an image from 2003 to current conditions. The images clearly emphasize the increase of drilling activities
-Population at risk and their median income level
The Kernel change in density is highlighting the change of well density from
2005 to 2015 and the Median Income Level Household maps both are showing
that the low-income level populations are living within a distance of 0 to 1mile
from the closest well sites.
Table1 : Average Income Level population and their zone of residency (Zone
1 : low risk , Zone 2: medium risk , Zone 3 : high risk)

Methodology
-Evolution of well concentration from 2005 to 2015
Unconventional Well sites datalayer was used in order to export each well year in its own data layer. Thus, a raster analysis could be made using the kernel density function with a search radius of
2,000 meters to count the number of well sites per square miles area. Having a Kernel Density for
each year helped calculate the change across three years interval using the raster calculator function by subtracting the targeted years from each other.
-Before and After of Fracking Wells Mean Centers
I found important to look at the mean point of well density concentration to see the changes before
and after in terms increase or decrease of wells density. I used orthoimagery pictures of 2003 from
the Pennsylvania Spatial Data Access (PASDA) and compare it to aerial images from Google
Earth Imagery.
-Population at risk and their median income level
My second part of the project is to do an environmental justice analysis by looking at in what income level are the zones of high well density found across the state. I used my kernel density map
from 2005 to 2015 and I reclassified my result in terms of three level of intensity doing a distance
raster analysis. Classifying 1 as a low risk zone (5 miles and up from the well sites) , Zone 2 as a
medium risk zone (1-5 miles ) , Zone 3 as a high risk zone (0 to 1 miles ) from the well sites.
Using my zonal statistics tool and selecting the ‘majority” I was able to know zones in which
census are located. Then, I proceeded in joining my census tracts polygons attribute table to my
zonal statistics table so that I could summarized the census-tracts polygons based on “majority”
and choose “average” for household income and sum for population.

Conclusion

Figure1: Susan Wallace-Babb, with her oxygen mask she has to wear almost every day
outside.

Figure2: Sherry Vargson, of Grandville
Summit in Pennsylvania, lighting her contaminated tap water .

The project has shown the evolution of fracking activities in the state
of Pennsylvania throughout the timeframe 2005 to 2015. It started with an
important increase of well density at the beginning of 2005, that expanded
from the Western to the North– Eastern part of the state. Then unconventional wells experienced a large decrease after 2013 which might be explained by the impact of the Government regulations imposing severance
tax fees to drilling operators. However the distance risk analysis is showing that low –income population are mostly residing at 0 to 1 miles from
the nearest wells sites which expose them serious health issues of different types such as respiratory, neurologic, dermatologic and reproductive
issues. The State of Pennsylvania must take the necessary actions to lower
this level of exposure of this portion of the population.
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