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orcios armpe Enutronmental Justice of Hydraulic FracRing: A Spatial Analysis in Texas

Abstract Additionally, publicly available datasets were accessed from the Map 2a: Number of wells in each census tract Map 2b: Distance from tract centroids to the nearest well.
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This project conducts a spatial analysis of gas and oil fracking independent fracking well registry, FracFocus, launched in 2011, which | N .f f
has reported more than 106 thousand fracking wells on oil and gas

sites Iin Texas census tracts. It examines the socio-demographic
characteristics of local communities around fracking sites to extraction sites. This data will serve as dependent variable in this case. 1

understand the spatial distribution of fracking wells. Utilizing Methodology

spatial analysis methods in ArgGlS, the study explores site This process involves the following methods:

distribution through. hotsp.ot analysis, prc.)ximit.y to residentiffll. First, using the spatial distribution of fracking sites and population
areas, and correlations with demographic variables of ethnicity density data, this research creates Map 1 to identify patterns and
and race. potential visual correlations between these variables.
Introduction Second, hot spot analysis is emplc?yed to identify clusters of fracking
wells based on two dependent variables that were generated from the
FracFocus dataset:
a. The number of wells in each census tract. This process was
conducted as follows: Geocoding was performed to determine the
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Hydraulic fracturing, commonly known as fracking, is a method
used to extract natural gas and oil from underground rock
formations such as shale. It involves injecting a high-pressure
mixture of water, sand, and chemicals into the rock to fracture it and | Cities
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I . . TS Vi . location of each well based on the longitude and latitude ® 300 000 ormore:population ® 300 000 ormorspepulation

release the trapped gas or oil (U.S. EPA). Fracking has gaine . . . . . it Ak ; WM Smaller citi

e pPed Y | ( _ ) icking has gain information provided in the FracFocus data. After locating them, a lcsos T RS =

significant attention due to its environmental impacts, including . o [Ju.s. state Borders [ us. state Borders
Spatlal JOIn was performed, Ilnklng a” We”S to the Tean cCensus Hotspot Analysis \ = j_f;gﬁprpus Christi Hotspot Analysis

water contamination, air pollution, and habitat disruption etc, as well
as Its socio-economic implications for local communities, especially
In states, like Texas, with rich shale oil and gas resources. Texas is

I Cold Spot - 99% Confidence
.| Cold Spot - 95% Confidence
| Cold Spot - 90% Confidence

I Cold Spot - 99% Confidence

tracts.. Since only 14% (985 out of 6896) of census tracts have at o
I Cold Spot - 95% Confidence — =L

least one fracking well, this simple count is not good dependent

| Not Significant

- - - - - - - .| Not Significant Source: FracFocus , g Source: FracFocus
_ _ _ variable in this case. The hotspot analysis on this variable is B Hot Spot - 90% Confidence » B Hot Spot - 90% Confidence .
chosen for this research because it produces 42% of crude oil and IERRA NAORE ORIENTA NI
. shown in Map 2a. b A 56 100 200 Miles e e T 058 100 200 Miles
27% of natural gas in U.S.(Mazur, 2024). | I Hot Spot - 99% Confidence Sl s LED Yy | I Hot Spot - 99% Confidence Sl s Leo) e .

b. The distance (in kilometers) from the census tract centroids

Research Questions to the nearest well. This calculation involved two main steps: « Thirdly, the simple Ordinary Least Squares (OLS) regression in Table 1: OLS regression analysis

This research strives to answer the following fwo questions: Firstly, determining the centroids of each census tract. Then, the Table 1 indicates a statistically significant relationship between W @ @ @ e -
. Are there spatial patterns in the distributi?') " of ?racking si.tes distance to the nearest well was measured from these centroids. distance and the Hispanic population, suggesting that a higher o o e R A — — —
concerning factors such race/ethnicity? The hotspot analysis of this variable is shown Map 2b. This proportion of Hispanic residents correlates with greater distances to (-1.89) (0.14) (0.82) (0.77) (0-95) (0.93)
. Given the environmental justice implicétions which census dependent variable is better than the first one. Unlike the limited fracking wells. However, this trend is generalized, and we need to hisp ﬂéﬁi?m “;iﬁ;im ﬂiﬁﬁm HEEETH ﬂifﬁim
tracts should be priority for addressing those effects? number of census tracts. W-I'[h gt least gne fracking well, all 6,896 understanle the nugnced dlstance§ for each census tract using - e o ootsarr ooomserr  oootssrer o ootasres
tracts have values for this indicator. Distances are calculated to Geographically Weighted Regression (GWR). (-4.96) (-4.94) (-4.90) (-4.90)
Map 1: Population density and distribution of fracking wells. the nearest well, located both within and outside the tract. . The GWR analysis depicted in Map 3 indicates the relationship hh_medinco -zi;:g? -EE.:}:E? -gi;ﬁ?
: | T v | S | — However, one limitation of this variable is that census tract between the proximity of the nearest fracking well and the o dens T+ ooootcn 0. c0n00000s
T T \ centroids are calculated based on tract geographic areas rather proportion of the Hispanic population, while controlling for the (-0.91) (-0.91)
T g T . i than population-weighted calculations. aforementioned demographic variables. Particularly noteworthy is cash_ass 000013
o - | Third, simple OLS regression is employed to figure out general the strong correlation observed in eastern Texas, particularly the ons 0. 15pwes R N U U 0. 12avee
et T LS ] T relationship between race/ethnicity and distance to the nearest well, east side of Arlington, Garland, and other cities, as well as in certain (73.12) (38.78) (37.94) (18.84) (18.86) (18.44)
L ' ?‘Ll : N g i while controllir?g. for other demog.raphic variaples. Theﬁ to figure out census tracts of the Permian Basin. This suggests potential patterns " — 896 5896 5896 6786 6786 6786
i P THRRPH nuanced coefficients on the proximity to fracking sites in each census in well-siting decisions. ‘ ;:;f;flgj ;g;zzf"ﬂf;;m
e e giad 1 .| tract, geographically weighted regression analysis is utilized, using _ _ _ _
- /'“’ ~hat the same variables. The Map 3 for example shows relationship Map 3 Geographically-weighted regression analysis 4
b _' i 8 between Hispanic population share and proximity to fracking wells. N PR 8 L :,;_,’-..;..i',.._:’f ~| « Considering the environmental justice implications, prioritizing
NG A4 ’ i A & B N - development initiatives aimed at addressing the social and
T T L | YAl ak 4% e environmental concerns of communities residing near fracking
- | - ) # 5 * The spatial distribution depicted in Map 1 reveals that fracking | e | = - g sites, as highlighted in Map 3 with red coloring, is crucial.
| B 2% . wells tend to be located in census tracts with low population i i 7 T s " . In these census tracts, engaging local communities and
Fracking Wells 4 AR density. A T i) Ty stakeholders in decision-making processes related to fracking
U.S. State Borders < “  Hot spot analysis in Map 2a identifies clusters of fracking wells M : s L’: l?gi.lész?:;nd B operations and regulatory frameworks is imperative.
-opiianon Banary Sy Camny e based on their numbers, with hotspots notably concentrated in TR ;%ﬁ SFortWorthiATington ) | . Eyrther rigorous research is necessary to assess the causal effect
| - prssygivy Source: areas associated with the Permian Basin, while cold spots are _EI i R Y /);‘ pECHE’ of these independent variables on fracking citing. Continuous
S A0 -4 R | Coeue Buren observed in urban areas. This aligns with expectations, as L | ?;.. 0 NS monitoring is also needed for assessing the long-term impacts.
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