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Executive Summary

Rapid natural resource development in other regions has been linked to growth of criminal activity and
increased stress on the criminal justice system. The criminal activity is linked to overall population growth,
changes to the demographic compositiortteé population, changes to the social relationships among
community members, greater wealth, and increased reporting of crimer@dearchused data from public
agencies to describe the potentegdsociation betweeMarcellus Shale developmeandcriminal activity
and three components of the criminal justice system (law enforcement, saanrections).

Indicators of criminal activityere examined using both tretsover timeand annual averaggsior to and
during active well development in each of the four study counRegeswere calculated for each indicator to
standardize for population differences between places and over imecomparisortrendsand averages
werealso examinedor courties in thenorthern tierregion and thesouthwestregion. Finally, the trends and
averagesvere examined using ive-category Marcellus County Typology, which classifies all counties in
Pennsylvania bihe presence of Marcellus Shale, level of well depeient, and urban/rural statu©verall,
the findings paint a mixed picture of the trends in criminal activity corresponding with the periods of
Marcellus Shale development.

9 Calls for Servicw which the Pennsylvania State Policesponded All four stugy counties experienced
increased rates of calls for service during the period of Marcellus Shale develofmenites in the
core of the Marcellus area with high levelsaofivity experienced slightly higher caftsr-service rates
during the years of diwe well development than prior years contrast to other Pennsylvania counties
1 Reports of Serious CrimeBradford County experienced an increase in the rates of reports of serious
crimes during the years of active well development, but the incredsing began in 2006, prior to

active well development. Greene and Washington counties also experienced increases in the rates of

serious crime reports during the years of active well development. The typology analysis does not
provide clear conclusions abt the impact of Marcellus well development on reports of serious crimes
across the ammonwealth

9 Arrests for Serious and Minor CrimeBhe analyses suggest associatiorbetween arrests for serious
or minor crimes and Marcellus Shale well development.

9 Arrests for Drivingunder the Influencg(DUI) Bradford and Lycoming counties experienced higher rates
of arrests for DUI during the years of active well developrasr@ompared t@revious years. Green
and Washington counties also experienced increasesglthose years, but thennualrates of arrests
for DUI were, on average, similar to prior years. The analysis for the rate of arrestd &mr@¥d levels of
development wa inconclusive. The longitudinal trend suggests an increase in the rate faiesouith
high levels of Marcellus activity between 2008 and 20&@&n other counties stayed steady or declined;
however, all county types experienced higher rates, on avenagee yearghat coincided with well
development.
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1 Arrests for Drug Abuse Wliations: Although Bradford County experienced an increase in the arrest rate
during the years of active well development, the increase began prior to well development (2004).
Lycoming County experienced an increase in arrest rates for drug abuse véothtiorg 2009 and 2010.
The arrest rates for drug abuse violations in Greene and Washingmities were lower during the
years of active well development. The typology analysis for drug abuse violdatows shdicate that
increased rates of arrestse linked to Marcellus Shale development.

1 New Criminal Cases Filetlhe relationship between Marcellus Shale well development and the filing of
criminal casewas inconclusive. Unlike Lycoming County, which saw a decline in the rate of new criminal
cases fed, Bradford, Greene, and Washingtmunties all experienced increases in the rates of new
criminal case filings during some of the years of active well development. Thesevtienedargely
similar to those of the counties in the surrounding region. Counties with the highest levels of Marcellus
activity experienced increases in the rates of new criminal case filings during 2008 andt2898ther
counties experienced declines, libie average annual rates for abuntieswere higher during years of
active well development.

1 New Civil Cases Filedihe potentiahssociation betweeMarcellus Shale developmeand therate of
new civil case filingsasunclear. The rates of new criminases filed in Pennsylvania courts were higher
during the years of active well development in Bradford, Lycoming, and Geeentes. However, the
rates were also increasing in other Pennsylvania counties

1 New Cases Filed for Traffic Violatiori$ree @ the four study counties (Bradford, Lycoming, and
Washington) experienced increased rates of traffic violations during the years of active well
development. The typology analysis also indidalteat counties with the highest levels of Marcellus
Shale weldevelopment experienceihicreasedates oftraffic violations ascompared to all other
categories of countiethat did not have increases during that same time period

9 Sentences for Misdemeanor$he analysis does not suggest an association betweeatk® of
sentences for misdemeanors and Marcellus Shale.

1 County Jail Populationghe analysis of the rates of annual county jail populatieessinconclusiveThe
rates in Bradford County were highamly during the early years of well development (200id 2008).
Lycoming County also experienced increases in the county jail inmate population rates, but this trend
began prior to well development. The trend in Greene County was generally declining until a significant
increase in 2010. Washington Couagpeaienced higher inmate populatioriis the early years of well
developmentbut this increase was part of a loteym trend. The typology analysis dibt suggest that
counties with thehighest levels ofvell developmenexperienced increasembunty jail inmée
population rates.

The only indicators for which the data suggegiotential associatiobetweenwell development activity and
criminal activitywere calls for servicarrests for DUland traffic violationdt should be noted that this study
examined rates of criminal activity, not the raw counts of violations. As such, this study is limited in its ability
to describe impacts on the resources needed within the criminal justice system. Hotheyesiential for
increased burdens on emergency management, law enforcement agencies, and magisterial district judges
needs to be considered. These parts of the criminéicgisystenmmay require additional resources to

monitor and address public safety concerns.

For dher indicators, the resulta/ere inconclusivesuggeshgno associationor indicatingassociationsnly

for specific countieg-urther research needs to explore tfiedingsidentified here, specifically to understand
the mechanisms by whighe developnent of Marcellus Shale welian lead tdncreased criminal activity.
This research needs to consider sevpaasible explanations, including changes to the local population,
differing perceptions of crime among both residents and law enforcement défieiad adaptations by law
enforcement officials in how they react to anthnageoffenses and offenders.
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About This Project:

The Marcellus Shale Impacts Project chronicles the effects of-bhatxl energy development in
Pennsylvania by focusing on the experiences of four counties with significant extraction and production
activity ¢ Bradford, Lycoming, Greene, and Washington counties. The project examines social and
economic changes in these counties within the context of regional and statewide trends. A seiies of
reports describes the researchsults as follows(1)population, (2) health, (3) education, (4) youth, (5)
housing, (6) crime, (7) local government, (8) local econ@amg(9) agriculture.

Study Counties

Bradford, Lycoming, Greene, and Washington casndire studied in this projecthey have
experiencedsome of the highest levels of Marcellus Shale development in Pennsylvania, yet they have
diverse populations, histories, economic bases, and geographic locations. These differences allow
comparisons that facilitate understanding of the potential effectdafcellls Shale development

across the commonwealth and by region. Tagional comparisons are defined based on adjacency to
the four study counties. Theonthern tier contains 12 counties: Bradford, Lycoming, #rel10

neighboring countiesf Clinton,Columbia, Montour, Northumberland, Potter, Sullivan, Susquehann
Tioga, Unionand Wyoming Thesouthwestregion consists of six counties: Greene, Washingiod, the

four neighboring counties dillegheny, Beaver, Fayett@ndWestmoreland

All four study counties are classified as rural by the Center for Rural Pennsylvania with population
densities of less than 284 people per square mile.

Table 1 offers an overview of selected characteristics from 2000 for the four study counties as well a

counties inthe surrounding region and the state. These data provide important context for

understanding differences between the counties and regions poiddarcellus Shale development. As

Table 1 shows hothe counties and regions differ across indara. In thenortherntiers [ @ O2 YAy 3 Qa
L2 LJdzf F A2y 61 & ySFENIeé 6A0S GKIG 2F . NIRTF2NRQax |
unemployment rate than Bradford Counflhe percentage employed in mining was very small in 2000

in both northern tiercounties although a larger percentage of people were employed in the industry in
Bradford (0.Gercen) than in Lycoming (just Odercen). The two counties had comparable median

household incomes.

In the southwest the differences between Greene and Washingaoe more pronounced. Greene had
the smallest population of the four counties (40,672) andp@itentof employed individuals in the
county were working in mining.he unemployment rate (9.2ercen) was more than 3 points above the
adlk 8Qa IpatcényJarkd $ie madlignthousehold income ($41,972) was well below average for
the region ($52004) and the state ($55,46Qn contrast, the median household income in Washington
County was just over $10,000 higher than in Gre@mwy 1.3percentof the employed work in mining

and the unemployment rate was notably lower (p&rceny.

The two counties of theouthwesthad more diversified economies than counties of ttmethern tier. In

Bradford and Lycoming, the same three industries (Manufacturingttii€are and Social Assistance,

and Retail Trade) employed around half the population (p2rtentand 47.4percent, respectively

(Census 20001In contrast, just over onthird of the working population in Greene County worked in

the same three industrie (Health Care and Social Assistance, Retail Trade, and Educational Services).

2 AKAYy G2y Qa (G2L) GKNBS AYyRddzaONASAa oal ydzZfFl Ol dzNAy 3
Manufacturing) employed 41 Fercentof the working population.
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Table 1.Pre-Marcellus characteristics of studyoanties in 2000

People % Median Household
: - % Income
Population per square employed in loved , s
il Mining Unemployed (adjusted for inflation

mi to 2012 values)
Northern Tie# 47,968 83 0.6% 6.0% $47,071
Bradford 62,761 55 0.6% 5.5% $48,451
Lycoming 120,044 97 0.1% 6.3% $47,038
Southwest 370,881 505 1.8% 6.6% $47,901
Greene 40,672 71 6.7% 9.2% $41,972
Washington 202,897 237 1.3% 5.3% $52,004
Pennsylvania 12,281,054 274 0.3% 57% $55,460

Thenortherntier region contains 12 counties: Bradford, Lycoming, #red10neighboring countiesf Clinton, Columbia,
Montour, Northumberland, Potter, Sullivan, Susquehanna, Tioga, Uaimmh/Vyoming.Thesouthwestregion consists of six
counties: Greene, Washingtpandthe four neighboring countiesf Allegheny, Beaver, Fayette, and Westmoreland
Source: Social Explorer Tables (SE), Census 2000, U.S. Census Bureau and SocialdExploreiverage, includes study
counties

Marcellus Shale Activity

Table 2 shows the number of unconventional wells drilled in the Marcellus Shale each year in the six
Pennsylvania counties with the highest total number of wells drilled between 2005 angeaid?013
(Pennsylvania Department of Environmental Protection).

Table 2. Six counties with the most wells drilled and wells drilled each year, 2Z00E3*

2013* Total

county name 2005 2006 2007 2008 2009 2010 2011 2012 mid b ;
year y county

Bradford 1 2 2 24 158 373 396 164 66 1186
Washingtori 5 19 45 66 101 166 155 195 120 872
Tioga 0 1 0 15 124 273 272 122 13 820
Lycoming 0 0 5 12 23 119 301 202 89 751
Susquehanna 0 1 2 33 88 125 205 191 102 747
Greené 0 2 14 67 101 103 121 105 54 567
Total wells drilled in top six counties: 4943

Source: Pennsylvania Department of Environmental Protection, Office of Oil and Gas Manag
*Data through June 30, 2013 (accessed July 4, 20$8)¢dy counties.

The four study counties have experienced significant Marcellus Shale well drilliagcaneht for half
(3,376) of the @33 unconventional wells drilled in tttemmonwealth.The two counties located in the
southwest Washington and Greene, experienced more well development through 2008 than the other
counties. Bradford County experiencedrsficant growth starting in 2009. Despite the late start,
Bradford County quickly surpassed all other Pennsylvania counties with nearly 400 new Wedisrdr
2011, for a total of 1,86 by June 30, 2013. Lycoming similarly experienced more new dailingy in

2011 than occurred in theouthwestand had the highest number of new wells drilled in 2012.
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Figure 1 shows the cumulative number of wells drilled from 2005 to 2012 in each of the study counties.
Although some wells may no longer be in prodaistby 2012, and some have not yet been put into
production, the lines reveal overall trends in the counties and across redibasorthern tier counties
(Bradford and Lycoming) had steeper increases in thepwsars, whereas those in tteuthwest
(Washington and Greene) had more gradual but steady increases in the number of wells drilled.

Figure 1. Cumulative number of wells drilled in four study counties, 2005-2012

1200

/ Bradford, 1120
1000

B

=]

ﬁ- 300 /’ Washington, 752
$ 600 / /K/ Lycoming, 662
®

5 =~ Greene, 513

2 100

£

£ 200

WM‘-

0 __H;" T T T T
2005 2006 2007 2008 2009 2010 2011 2012
Source: PA Dept. of Environmental Protection, Office of Oil and Gas Management (accessed July 4, Z

In 2012, the pace of new drilling slowedBradford and Lycoming, likely due to theatining price of

natural gasin contrast, drilling in Greene and Washington counties in 2012 was on par with the

previous year. This may be because gaoithwesE N} t Syyaeét gl yAl (SyRra (2
contains more marketable compounds (liquid natural gases such as butane and propane) that can

ISYSNIGS KAIKSNI NB@SydzSa (KI yEvan BoNdigearfiguréstabghest 3 | &

that new drilling activity across all four countie2i3 may be comparable to 2012. A table listing well
counts for all counties in Pennsylvarsan Appendix A.

Classifying Counties by Marcellus Shale Activity

To further understand the effects of Marcellus Shale activity, the analyses codgpawaties based on

their level of Marcellus Shale activity using aftategory county typology. The typology was created by
combining several definitions based on estimated shale value and actual development activity, including
publicly available maps ttie thickness, depth, and thermal ity of the shale (McLaughlin et al.,

2012). This typology also differentiates urban counties because the population and economic dynamics
in these counties are fundamentally different from that of rural counties.
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Figure

2. Marcellus Shale Typology
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Typology based on the number of unconventional wells drilled through September 2012

*Case Study County

In Pennsylvania, the number of wells is highly concentrated in a small number of counties. There are 7
counties (including the four study counties) that account for 90 percent of the total number of wells
through June 30, 2013. These 7 counti& arOf | 3aAFASR a4 GO2NB¢ O2dzy i A

drilled

activity, and are shaded with the darkest gray in Figu® &S 2 G KSNJ F2dzNJ Ge Lkt 238
counties with low drilling activity,”2tier counties (with lower quality shale and limited dritj activity),

urban

counties with potential or some Marcellus Shale development, and those counties with no

Marcellus Shald-or a full description dhe typology, see Appendix B.

Introduction

Rapid

natural resource development has bdiaked to growth of criminal activitgnd increased stress

on the criminal justice systeffreudenburg and Jongk991) This increase has been attributed to a
number of changes associated with rapid natural tese development, including:

T

overallpopulation growth whichboth increasethe likelihood that criminal activity will occur
and increases the number of potential victims of criminal activity;

changes to thelemographiccomposition of the populatiojparticularly related to the increase
in the number of young males whetatistically speakindpave a higher likelihood of committing
crimes;

changes to the social relationships among community members, such that they are acquainted

with a smaller proportin of the communitywhich might lead to more crime and/or more
reports of crime

greater wealth, whicltreates more opportunities and targets for criminal activéyd

increase reportingof crimeR dzS (2 NB&ARSY (& Q piténfialfimindly S R
activity and changing local population

To date, research on the effects of Marcellus Shale activity has not &gnificantlyincreased criminal
activity linkedto the developmentof this resourcéKowalski andajac 2012). However reports by

public

officials and citizens havaised questions about these findindat least in specific communitigs
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citingincreased criminal activity arfteighteneddemand on law enforcement agencies, corrections
facilities, and court systems.

In thisresearch secondarydatawere examinal to describecriminal activity andctivity within three
parts of the criminal justice systertafv enforcement court systemscorrectional facilitiegasthey
related to Marcellus Shale developmeMultiple indicators at eaclktage of the criminal justice system
were examinedbefore and after the onset of Marcellus shale activity antiere the datavere

available across levels of development.

Criminal Justice System Data Sources and Methods of Analysis

The criminal justiceystemconsists of multiple components, agencies, and proceduresrdsesarch
attemptedto provide a comprehensive analysis of the effects of Marcellus Shale development on the
criminal justice systemAppendixCprovides a flowchart of the criminal jusé system(Bureau of Justice
Statisticsn.d.), depicting the flow ahdividualsthrough the system from initial reports of a crime
through incarceration. Fahe purposesof this report, the graphitighlightscomponents of the system
for which analysis might examine specific indicatafreriminal activity This analysis alssuggests the
relative levels of activity for the agencies and administrative sestied address those parts of the
criminal justice sstem.The parts of the system examined hénelude:

1 Reported and observed criminal activigs indicated by emergency calls for serviaadled by
the Pennsylvania State Poliaad reports of crimes
Qiminal activity ad investigatios, as indicated bwrrests for specific violations
Prosecutionof alleged violators, as indicated hgw criminalcasesfiled in the magisterial
district judge court systerandcourts of common pleasand
1 Sentencing as indicated by sentencing datad county jail population statistics.

1
T

Table3 summarizeshe datasourcesused in this report.

Table3. Indicators and data sources

Indicators Data source Years Unit

Calls for service for whickeRnsylvania| PennsylvanisState Police 2001-2012, County
State Police responded annually

Reports of serious crimes FBI Uniform Crime Reporting (UCK 2001-2010, County
system annually

Arrests for serious, minor, driving FBI Uniform Crime Reportifg CR) | 20012010, County
under the influence (DUI) and drug system annually

abuse violations

New criminal and civil cases filed Pennsylvanidnified Judicial 2001-2010, County
(Court of Common Pleas, Civil Court)| System (UJSPA Administrative annually
Office of the Courts

New traffic cases file(Magisterial Pennsylvania Unified Judicial 2001-2010, County
District Judge System) System (UJS), PA Administrative | annually

Office of the Courts
Offenders sentenced for misdemeanqg Pennsylvani&ommission on 2001-2010, County
crimes Sentencing annually
Annual population survey for county | Pennsylvania Commission on Crinj 2003¢ 2010, County
jails and Delinquency annually
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Most public agencies have a time lag between collecting data and making data publicly available to
allow for database creatiomanipulation, cleaning, and creating a data format that will be useful for
others. As a result, at the time of data acquisition and analysis (2012), 2010 was the most recent data
available.

Because of differences in the data collection procedures andedlaistatisticsacross data seteach

analysis is described separately beldwe data drawn from each of the sources are, for the most part,
count data, meaning they are simply the number of times an event (e.g., an arrest for burglary, the filing
of acriminal court case) occurred during the year for a given county. The anhblsgsexamineal

rates which are countstandardized by the population of the county in that yéaug.,the number of

arrests per J000residents in the county for that yeatJsing rates alload for comparisondetween
countiesof different sizesand over time

Rates are calculated as thatal countsfor a givenyeardividedby a denominator that is theesult of
dividing the total population by,000*

Count of events

r Total county populaticj\
1,000

Rate =

For example, the number of reports of serious crimes in Bradford County in 20010¥&s The
population that year was 62,616. The rate is calculated as:

1,072
[ c HS]ZG]

1,000
The rates are shown as trends across tfareall the study countiesThe trends in the study counties
werealso compared to the trends in their surrounding regiorhad interpreting thecomparisons
between the study counties and the regions, it is important to note that the regisréefined here
include the study counties and that counties adjacent to the study counties have also experienced
Marcellus Shale well developmenthe totalnumber ofMarcellus Shalevellsat the time of this studyn
the northern tier counties (excluding Bradford and Lycoming) across all yess$948, ranging from a
high of 820 wells in Tioga County to a low of 3 wells in Columbia County; three coutitesorthern

tier have had no wells developed. The total number of wells irsthghwestregion (excluding fe@ene
and Washington counties) w&43, ranging from 249 in Westmoreland County to 26 in Beaver County.

2001 Rate of Reported Serious Crirfles riz.a Reports per,000 residents

Finally, the rates are shown lgvel ofMarcellus Shale activitysing the Marcellus Shale County

Typology Thisfive-category typology classifies counties based on the presence of Marcellus Shale, the
historic levels of Marcellus Shale activity, and the urban/rural status of the césedpppendixB for a
more detailed explanation

'Annual population data for counties were obtained from the Intercensal Estimates of the Resident Population for
Counties in Pennsylvania [Table 1. Intercensal Estimates of the Resident Population for Counties of Pennsylvania:
April 1, 2000 to July 1, 2010 (&#3TOOINT1-42). Source: 1% Census Bureau, Population Division. Release Date:
September].
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Pennsylvania State Police Calls for Service

The first indicatoof criminal activityused in this studyasthe rate of callsfor police services for which
the Pennsylvania State Police respond&dalifor-sewice is defined as any incident for which a
Pennsylvania State Trooper responds. Incidents can be instiggizalls from citizens (through 911 or
other nonemergency call systems), requests for assistance from another law enforcement agency, or
somethingwitnessed by a trooper on patrol. Calls for service do not include traffic citations.

ThePennsylvania State Poli@SPprovides either full- or parttime coverage of 6 percentof

Pennsylvaia municipalities, including 92 perceoit rural municipalitis (Zajac and KowalskiD12). Of
those municipalities covered liie PSP75percentare coveredfull-time,¢ meaning that the

municipality does not employ their own local police foesel relies exclusively on the PSP for law
enforcement(Zajac andKowalski2012).In those municipalities that have a limited police force, PSP
LINE JARBAY&EEN NI ¢ SyF2NOSYSYyid aSNDAOSa ot&ifafPSP2 OF f L
patrolsinterstate highways in all municipalities, regardless of coveragponsibilities, as well as assist
with other law enforcement activities (e.g., investigation, prevention activities, specialized task forces)
as requested. Zajac and Kowalski (2012 f@dnd that between 2006 and 2010, giercentof the calls
handledby PSP occurred in municipalities for which the PSP providdsrfalcoverage; 1percent

were in municipalities for which PSP provides fismnie coverage, and 2percentin municipalities for

which PSP provides no coverage. The coverage differencdé® wilportant for interpreting data

analyzed below.

PSPorovides significant coverage itihree ofthe four study counties (Tabi#. PSP providgfull-time

coverage for 82.4ercentof the municipalities in Bradford County, 7h@rcentof the municipalites in

Lycoming County, 80ercentof the municipalities in Greene County, but only 3deBcentof

municipalities in Washington Counfljhe percentages in Bradford and Lycontagnties are similar to

other counties in thanorthern tierregion;of the 10 adjacentcounties sixhave full PSP coverage for

more than twothirds of the municipalities within the counties. The high percentage of municipalities in

Greene County with fulime PSP coverage is dissimilar to adjacent counties indbthwestregion,

reflecting the largely rural composition of Greene County. The relatively high percentages of

Ydzy AOALI t AGASE SAGK 20Kt LREAOS O02@0SNI IS Ay 2| &Kk
rural areas.
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Table4.Percentage of Municipalities in Study Counties and Adjacent Counties withThiode and Part
Time Pennsylvania State Police Coverage and LBolte Coverage

Local Pennsylvania Pennsylvania  Total
police State Police part State Police ll-
coverage time coverage time coverage

County Average across all Northern Tier countie: 12.4 17.2 70.4 100.0
Bradford 11.8 5.9 82.4 100.0
Lycoming 19.2 9.6 71.2 100.0

County average for Adjacenbtinties only 11.8 19.1 69.1 100.0
Clinton 3.4 27.6 69.0 100.0
Columbia 39.4 30.3 30.3 100.0
Montour 18.2 0.0 81.8 100.0
Northumberland 30.6 11.1 58.3 100.0
Potter 0.0 16.7 83.3 100.0
Sullivan 0.0 0.0 100.0 100.0
Susquehanna 0.0 22.5 77.5 100.0
Tioga 5.1 20.5 74.4 100.0
Union 21.4 14.3 64.3 100.0
Wyoming 0.0 47.8 52.2 100.0

County Average across all Southwest counties 46.6 15.3 38.1 100.0
Greene 3.8 154 80.8 100.0
Washington 42.4 22.7 34.8 100.0

County average for Adjacenbtinties only 58.3 135 28.2 100.0
Allegheny 98.5 0.0 15 100.0
Beaver 72.2 13.0 14.8 100.0
Fayette 16.3 25.6 58.1 100.0
Westmoreland 46.2 154 38.5 100.0

County average for all Pennsylvania counties 27.5 15.6 56.9 100.0

Source: Pennsylvania St&elice

Callsfor-service(CFS) datare one indication of criminal activityut they have limitations, particularly

when comparing across placé$hedataexamined heraeflectthe response of only one law

enforcement agency (PSP), although the PSP provides coverage to the majority of municipalities in the
study counties. Further, there is a direct relationship between the amount of coverage by PSP and
whether the municipality is ral or urban. Consequently caution must be used when comparing rates
across counties, particularly across rural and urban counties. The data are also reported for the county
as a whole, even thoughSReoveragevarieswithin a county. Despite these limitatis, the data

provided a picture of the relative levels of criminal activity across timithin the study counties. They

also alloved for theconsiderationof the impacts of Marcellus Shale developmentP8Rn places

where coveragds provided

Figures3-6 show the annual calfor-service rates (standardized by the Census annual population
estimates) for whicliPSResponded for the four study counties between 2001 and 2012 in relation to

Klinger and Bridge@006) found that calls for service data were limited measures of criminal activity, particularly
when compared to other data sources (such as arrests). The main limitation applicable to the data examined here
was that the amount of error associated with usirgjls for service as a measurement of criminal activity varies by
location.
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the number of Marcellus Shale wells drilled. Tabprovides theannual average rate before active well
development (20022007) and during active well development (2688L12) for the study counties,
counties adjacent to the study counties, all counties inribethern tierand southwestregion, and all
counties in the w&te.

Figure 3Bradford County Rate of Pennsylvania State Police Figure 4Lycoming County Rate of Pennsylvania State Police
Incident Responses and Wells Drilled, 262012 Incident Responses and Wells Drilled, 262012
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Figure 5Greene County Rate of Pennsylvania State Police Figure 6 Washington County Rate of Pennsylvania State
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” 200 500 » 200 500
é 180 450 é 180 450
§ 160 +— 400 2 160 400
['4 ['4
S 140 350 S 140 350
% 120 — 300 é % 120 300 E
E‘ 100 203 % 100 209
3 a0 208 || § e 03
S 60 150 5 60 | g 150
£ w /3 —— | 1 £ 0 // 100
P 7 50 ERPN) —— 50

0 + g 0 0 T T T T T T T T T T T 0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
.Greene County =#=wells .Washington County =#=wells

Source: Bnnsylvania Departmemtf Environmental ProtectigiPennsylvania State Police.

The rate for PSP incident responses in Bradford County was increasing in the yearsvpeibr to
developmentwith a rate of 65.6 incidentger 1,000residentsin 2004 to 85.5 incidentser 1,000
residentsin 2007(Figure 3) The rates stayed relativelyestdy in 2008 (84.6 incidenper 1,000
residentg, decreased slightly in 2009 (80.6 incidgpes 1,000residentg, then increasedo the highest
levels of the study period in 2010, 2011, and 2012 (rates of 87.6, 98.9, and 92.8 inpgleh300
residents respectively)The higher rates in 2032012 mirror well development activity. TalBe
indicates that the average annual rate prior to development (220Q7) was 75.4 incidentper 1,000
residents the annual average rate during well developmhé0082012) was 88.9 incidenjger 1,000
residents

The rate for PSP incident responses in Lycoming County alsedezmirror well development activity
(Figure 4) The highest rate occurred in 2004 (74.7 incidgraisl,000residentg, with a declimg trend

until 2009 (65.2 incidentger 1,000residenty. The rate then increased in 2010 and 2011 (69.2 and 72.2
incidentsper 1,000residents respectively)the years of most active well development. The rate

declined in 2012 (69.7 incidentser 1,000residenty, as the number of wells also declinéiche average
annual rate, however, was slightly lower in the years during active well development220@83, with

a rate of 69.0 incidentper 1,000residents compared to the average annual rate priordevelopment
(2002-2007)of 71.0 incidentger 1,000residents(Table 5)
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The rate of PSP incident responses in Greene County was declining prior to well development, from a
rate of 162.0 incidentper 1,000residentsin 2001 to 128.3 incidentser 1,000residentsin 2007(Figure

5). The first year of significant well development, 2008, saw an increase to a rate of 139.7 inp&tents
1,000residentsbut then a drop in 2009 to a rate similar to 2007 (129.1 incidpetsl,000residents.

The following yess (2010 and 2011) saw increased rates (130.4 and 134.6 incjolem000residents
respectively) followed by a decline in 2012 to the lowest rate in the study period (120.5 ingents
1,000residenty. The average annual rate before developm@@01-2007)was higher (139.2) than the
rate (130.9) during well developme(20082012)(Table 5)

The rate of PSP incident responses in Washington County were trending slightly downward in the early
part of the decad€Figure 6) The rate was 63.6 incidenter 1,000residentsin 2001, and decreased to

58.8 by 2006. The rate began to increase in 2007, coincident with the increase in the number of wells
drilled in Washington County. The rate in 2007 was 67.4 incigent$,000residents and grew to a

high of74.6 in 2010 and 74.5 in 201h€lrate decreased again in 20t267.9 incidents. The rat@

2012 dropped, although the number of wells drilled in that year was the highest to date (195 Wadis).
average annual rates also suggest a potential relakignsetween Marcellus Shale development and
incident rates in Washington County. The average annual rate in2007 was 63.4 incidenfger 1,000
residents the average annual rate during the years of active well development was 71.7 inqieents
1,000residents(Table 5)

Table5. AverageAnnual Rategper 1,000Residents)f Calls for Service for which Pennsylvania State
Police Responde@efore and During Marcellus Shale Well DevelopmégtCounty, Regiorand

Typology

Averageannual Averageannualrate
rate 20012007 20082012
PennsylvaniaCounties 48.1 47.3
Northern Tier 106.5 103.5
Bradford County 75.4 88.9
Lycoming County 71.0 69.0
Southwest Regioh 74.5 74.0
Greene County 139.2 130.9
Washington County 63.4 71.7
Typology
No Marcellus 63.5 61.4
Urban Marcellus 47.9 46.8
2nd Tier 108.0 91.3
Core,Low Activity 130.4 122.6
Core,High Activity 98.0 100.2

* County average, includes study counties

Thenorthern tierregionconsists ofLl2 counties: Bradford, Lycoming, and ten neighboring coun
(Clinton, Columbia, Montour, Northumberland, Potter, Sullivan, Susquehanna, Tioga, Union,
Wyoming). Theouthwestregion consists of six counties: Greene, Washington, and four
neighboring couries (Allegheny, Beaver, Fayette, and Westmoreland)

Data source: Pennsylvania State Police

The rates of incidents in the four study countre=ed to be understood in the broader regional context
(Figures 7 and 8Yhenorthern tierregion experienced alightincrease in rates during the years of well
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development, with a decline in 201Zhe averagennualrate for thenorthern tierduring the years of
active drilling(20082012) was only slightly high€t06.5 incidents pet,000 than earlier years (1305
incidents perl,000during 20032007)(Table 5)

The rateof incidents in the southwesegion mirroed that of the two study counties, with increased
rates in 2008adecline in 2009, increases 202011, and decline in 201Zhe average annual rates
between the two time periods (2062007 and 200&2012)were relatively the same (74.5 and 74.0
incidents perl,00Q respectively).

The higher rates in some years of active well development for counties in botiottigern tierand
southwestregions stad in contrast to the relatively steady raéor all Pennsylvania countieShe
decline in 2012 noted for the study counties and regions is also found in all Pennsylvania counties.

Figure 7 Rate of Pennsylvania State Police
Incident Responses in the Northern Tier, 2001
2012
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Figure 8Rate of Pennsylvania State Police
Incident Responses in the Southwest Region,
20012012
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A comparison of rates by tHdarcellus Shale County Typolagyggests a potential relationship to

Marcellus Shale developme(figure 9) Counties without Marcellus well developmenta b 2 a | NOSf f dz3
had a general decline in thates of incidents to which PSP responded from 200duth 2004, a slight

increase from 2004 through 2007, then a decrease from 2007 through ERkban counties in the

footprint of the Marcellus Shale regignda | ND | Yy  agenBiBIpiollowdsh thisisame trend, with the

exception of an increase in the rate of incidents in 20@Xkontrast, all other counties withithe

Marcellus Shale regiofCore/High Activity, Core/Low Activity, antf Zier)experienced increases in the

rates in 2010 and 2011.
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Figure 9Rate of Pennsylvania State Police Incident
Responses by Typology, 20@012
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Counties in the core area of Marcellus with high levels of activithahlsigher average annual rate
during the years of well development (100.2 incidgogs 1,000residents2008-2012) than the years
prior to development (98.0 incidentger 1,000residents2001-2007). The average annual rates for all
other categoriesif and out of the Marcellus Shale footprint) wdosver during the years of well
developmentthan prior years(Table 5)

Summary:

Although there wee differences in the levels and types of coverage provided®iacross

municipalities, the longitudinal trends suggedt potential relationship between Marcellus well
development and the rates of incides for whichPSResponded irthe study counties. Bradford and
Washingtoncounties experienced increased rates of incidents in 2010 and 2011 as compared to the
rates in previous years; the average annual rate was higher in years of well developmemt than i
previous years. Lycoming County also experienced an increase during 2010 and 2011; however, the
average annual rate during the years of well development was lower than the average annual rate from
prior years. The potential impact of well developmentincident rates in Greene County svanclear.

The general trend over the years prior to development was a dedliitle increases in 2008, 2010, and
2011.Howeverthe average annual rate was lower during the years of active well development than the
pre-drilling period.

The regional analysis suggests that the trends in the counties largely edithase of their adjacent
counties. However, these trends over timere different from that of the state as a whole; although
the state had a relatively stablate of incidents to which PSP responded, study counties experienced
increased rates during the years of active well development. The typology comparison supports this
finding; unlike counties with no Marcellus or lower levels of activity within the Margetiounties in the
core of the Marcellus area with high levels of well development experienced slightly hagéeduring

the years of active well development than prior years.
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Reports of Serious Crimes

This section examines reports of serious crime, whichudemurders, rapes, robberies, aggravated
assaults, burglaries, larcenies, and motor vehicle thdftese data are collected and made available by
theFSRS NI f . dzNB I dzUfdm CriyledR8gordiny 8GRI pkogrsh@Eich is a nationwide
effort of law enforcement agencies to collect data for monitoring criminal activity (Criminal Justice
Information Services Division, 201BSReollect the data fromdw enforcement agencies in the
commonwedth and provide these data to the FBI. Data for this analysis were accessed via the UCR
program websitelfttp://ucrdatatool.gov/).

Therates of reports for each of the study countiescomparison to the annual nureb of wells drilled
are illustrated in Figure$0 through13Table 6 provides the average annual rates for the study counties
andcounties in the surrounding regiompsior to and during the periods of well development.

Figure 10. Bradford County Serious Figure 11. Lycoming County Serious
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Table6. Average Annual Ratgper 1,000residents)of Serious Crime Reports by County, Region, and
State Before and During Marcellus Shale Well Development

Averageannualrate Averageannualrate
2001-2007 20082010

PennsylvaniaCounties 26.8 26.2
Northern Tier 16.9 175
Bradford County 155 18.0
Lycoming County 21.8 20.6
Southwest Regioh 25.7 24.7
Greene County 15.0 20.6
Washington County 19.1 20.7
Typology

No Marcellus 30.3 28.9

Urban Marcellus 25.7 25.5

2nd Tier 19.9 20.4

Core,Low Activity 17.4 18.3

Core,High Activity 19.2 20.2

* County average, includes study counties

Thenorthern tierregionconsists ofLl2 countiesBradford, Lycoming, antie10neighboring countiesf
Clinton, Columbia, Montour, Northumberland, Potter, Sullivan, Susquehanna, Tioga, Union, Wyor
Thesouthwestregion consists of six counties: Greene, Washington ta@fur neighboring counties
of Allegheny, Baver, Fayette, and Westmorelandata sourcetniform Crime Reports, FBI

The rates of reports of serious crime in Bradford Cosmtyng significantly over the deca@eigure 10)
The rate wa®n a downward trend from 2001 (1Freportsper 1,000residentg through 200410.7
reportsper 1,000residenty, thenincreased from a rate of 11.5 reponer 1,000residentsin 2005 to a
high of 21.1 reportper 1,000residentsin 2008. The rate then decreased to 16.2 repg@ds1,000
residents slighly lower than at the beginning of the data seriHse increase in the serious crime rate
began in 2006)hich wasprior to significant well development; well development significantly grew in
2009, but the rate of reports of serioues crimeas lover that year.The average annual serious crime
rate was higher in the years of active well development (18.0 regmatd,000residentsfrom 2008

2010) than in the years prior to well development (15.5 reppesl,000residentsfrom 200£2007)
(Table 6)

Lycoming Countgtarted the decade with eelatively lowrate of 11.1 report®f serious crimeper
1,000residents then increased to 23.6 reporfger 1,000residentsn 2002(Figure 11)The rate stayed
relatively steadythroughout the decade, ranging from a low of 20.5 reports of serious goené,000
residentsin 2009 to a high of 24.8 reports serious crimgoer 1,000residentsin 2006.The report rates

for serious crimes do not seem to fluctuate in relation to thenier of wells drilled. A comparison of

the average annual rates before and during well development support this conclusion, as the rate was
lower during well development than in prior yediable 6)

Greene Countgaw a slight decrease in the rate ofises crime reports in the beginning of the decade,
from 16.5 reportgper 1,000residentsin 2001 to 13.5 reportper 1,000residentsin 2003(Figure 12)

The rate was relatively steady through 2005, then started a gradual increase in 2006 (14.9 reports of
serious crimger 1,000residentg through 2008 (20.4 reports of serious criper 1,000residenty. The
rate was steady in 2008, 2009, and 2010. The increase in the serious crime rate in 2007 and 2008
coincides with an increase in well development iné€he County, in which the number of wells went
The Center for Rural Pennsylvania Page |17



from two in 2006, 14 in 2007, 67 in 2008 and 101 in 2@08omparison of the average annual rate of
serious crimes support this conclusion; the average annual rate in2002 was 15.0 reporfser 1,000
resicents, whereas the rate in 2008010 was 20.6 reporfger 1,000residents(Table 6)

Washington County experienced a slight decrease in the rates of reports of seriousfcom&901

(18.4 reportsper 1,000residentg through 2003(14.3 reoorts per 1,000residentg, then an increasen

2004 to21.1 reports(Figure 13)The rate of reports stayed relatiyesteady from 2004 through 2010.

The slight increase between 200B(1 reportsper 1,000residenty and 2008 (22.6 reporzer 1,000

residentg coincide with the beginning of well development, but the largest number of wells were
developed in 2009 and 2010, years that saw decreases in the rate of reported serious crimes (from 22.6
reportsper 1,000residentsn 2008 to 19.3 reporizer 1,000residentsin 2010).The average annual rates
before and after development indicate a higher rate of reports of serious crimes during well
development (20.7 reportper 1,000residentg than prior to development (19.1 reporper 1,000

residentg (Table 6)

Figure 14. Rate of Reports of Serious Crimes
Northern Tier Counties, 2062010
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Figuresl4 and 15 compare the rates of reports of serious crimes in the four study counties to the rates
for all countiedn the regionsand the stateThe ratesin the northern tier countiesare generally lower
than the rates for the state, anshowmore variabilityover the decadeTable6 indicates that the

average annual rate farorthern tiercounties was higher during the well development period (17.5
reports perl,000residents) than prior to development (16.9 reports de000residents).Lycaning
Countyhad rates of reports of serious crime higher than the region across most years, but largely
mimickedthe overallregionaltrend with the exception 02010 The northern tierregion saw a
continuation of the downard trend that yeavhereas Lycoming County experienced an increlage not
clear what caused this increase in 2010 in Lycoming CoBragford Countgxperienced a rate of

reports of serious crime that wdsgher than the region experienced in 2006, 2007, and 2008, then fell
to a rate similar to that of the region in 2009 and 2010.
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@ Figure 15. Rate of Reports of Serious Crimes
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The rates for theounties in thesouthwestregionlargely mimiahat of the state but at a lower rate

thanall counties irthe state(Figure 15)Washington County, although more variable across the decade,
generally folloved the downward trend ofthe region and the state in the years in which Marcellus Shale
activity occurred(20082010).In contrast,Greene Countgaw increases 2008 and 2009, at rates close
to or higher than Washington County, and maintained a rate between 20 and 21 reports of serious
crimes per 1,000residents Unlike thenorthern tiercounties, the average annual rate during well
development amongouthwestregion counties was lower during the years of active well development,
with a rate of 24.7 reports pet,000residents in 2002010 as compared to 25.7 reports @e000

residents m 20022007 (Table 6) This difference for the region stands in contrast with shedy county
rates, which were both higher during active well development, particularly for Greene County.

Figure 16. Rate of Reports of Serious Crimes
by County Typology, 2062010
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To further expbre the relationship between Marcellus Shale development and reports of crime, the
researchers examined thratesof reports of serious crimescrosscounty typology Counties in the

Marcellus regionCore, High ActivityCore, Low Activity2™ Tier; and Urban Marcellus) hdrelatively

similar trends across the decadléigure 16) They experienced a general increase in the first half of the
decade, with a peak between 2006 and 2008, followed by a general decline. These trends are similar to
that of the counties without Marcellus Shalélowever, a comparison of the average annual rates prior

to and during well development across the typology categories indicht counties with Marcellus

Shale (Ptier, core/low activity, core/high activity) lishigher mtes during years of active well

development whereas counties without MarcellusdHawer rates during years of active well

development (Tablé).

Summary

The potential relationship between Marcellus Shale development and the rates of reports of serious
crime in the study countiess unclear The ratesn Bradford Countyncreased in the years prior to
significant well development; however, the annual average was higher for2008 than in prior years
(2001:2007). @ O2 YA y 3 [/ 2 dzy ieémafluciatelinSelaRokt®Rwel d&vielopinent, and the
annual average rate of serious crime reports was lower during active well develop@reeine County
experienced increases in the rates of serious crime reports during the years of active well development;
the annual average rat@ashigher for these years as welllashington Countglsoexperienced

increased average annual rates of serious crime reports during the years of active well development
This higher average stands in contrast to the region, whigierienced a decrease in the average
annual rate. The typology analysis does not provide clear conclusions. Although the average annual
rates during development were higher for Marcellus counties than forMancellus counties, the

overall trends depi@d in Figurel6 are not substantively different across the typology categories.

Arrests for Serious, Minor, Drug Abuse, and Driving Under the Influence
Offenses

This section examinehd ratesof arrestshy all law enforcement agenciasrosswo groups of criminal
offensesDatawereRNJ} ¢y FNBY (GKS C.LQa ! YAF2NY / NRAYS wSLR2NI
included: serious crimegmurder, forcible rape, robbery, aggravated assault, burglary, lartesfy, and
motor vehicle theftiand minor crimes(arsons, other assllts, forgery, fraud, embezzlement, possession
of stolen property, vandalism, weapons violations, prostitution and commercial vice, sex offenses,
gambling, offenses against families and children, liquor law violations, drueksndisorderly conduct,
vagrancy, albther offenses, and suspiciorfjhe researcheralso examind the crimes ofriving under

the influenceanddrug abuse violatios (including possession and salas)these are reported as
concerns related to well development in the medidguresl? through 2Qorovide the rates of arrests

for each of theseategoriedor the four study counties in relation to the number of Marcellus Shale
wells developedTable 7 povides the average annual ratefarrestsfor study counties, regions, and
typology categories prior to (2062007) and during (2008010) well development.
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Figure 17. Bradford County Arrest Rates and Wells Developed, 2000
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In Bradford County, the rates of arrests for serious crimes declined in the years prior to Marcellus well
development (from 6.2 arresgser 1,000residentsin 2001 to 4.7arrestsper 1,000residentsin 2006)
then increased in 2007 (to 5afrestsper 1,000residentd and stayed relatively steady in subsequent
years(Figure 17)The annual average prior to and during well development stayed relatively steady,
with rates of 5.8 and 5.7 arrests p&j000residents over the 2002007 and 2002010 period{Tabé

7). The arrest ratefor minor crimes show a general decliftem 2001 t02006, followed by an increase
in 2007. The subsequent years of very active well development saw a slight deelirestrates for
minor offenses, but ratein 2010 were slightljigher thanratesin the beginning of the decade (20.0
arrestsper 1,000residentsin 2010, 19.&rrestsper 1,000residentsin 2001).The average annual rate
increased slightly, from 1910 19.5 arrests pet,000residents between the 2002007 and 2002010
periods.The arrest ratefor driving under the influence wergowly increasing prior to significant well
development, from 2.6 arrestger 1,000residentsin 2001 to 3.7 arrestper 1,000residentsin 2006.

The rate dipped in 2007 (to a rate of 3.1 arrg®$ 1,000residentg then returned to rates similar to
those in prior years in 2008 (3.2) and 2009 (3.3). The data for 2010 segjgeastatively large increase
in the arrest rate for DUI, jumpg to 4.6 arrestper 1,000residents The annual average rate also
increased slightly between the two periods, from 3.4 arrests1p@00residents over 2002007 to 3.7
arrests perl,000residents over 2002010.The arrest rate for drugbuse violationéncreased in the
early part of the decade, from 1.1 arrests [dgd00residents in 2001 to 2.0 arrests pE©0O00residents

in 2005. The rate then stayed relatively steady through the remainder of the study period, ranging from
a rate of 1.7 arrests per,000residents in 2007 to a rate of 2.1 arrests ged00residents in 2009The
average annual rateras higher during the years of well developmeant @verage of 2.0 arrests per
1,000residents in 2002010) than the previous period (1.6 arrests fgd00residents over 200:2007),
but note that the rates increased prior to active well development.
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Figure 18. Lycoming County Arrest Rates and Wells Developed,-2000
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The arrest rates for serious crimes in Lycoming County held relatively steady throughout the decade,
with no major changes after the start of Marcellus Shale actiad#tyndicated both by Figuds and the
average annual rates in TalleThe arrest rates for minor offenses increased slightly in 2008 but overall
continued the general declining trend during theaye with significant well developmerithe average
annual rate of arrests was lower during the years of well development (26.8 arrestsO@éresidents

in 20082010) than prior to development (24.2 arrests dg@00residents in 200R007).Arrest rates

for driving under the influence generally declined from 209D arrestger 1,000residentg through

2007 (3.8 arrests), then increased in 2008 (4.8 arrests) and 2009 (5.5 arrests), coincident with well
development, although the rate dipped slightly aga 2010 (5.1 arrests].he average annual rate was
higher during the period of well development (4.5 arrests p@00residents in 2002007 and 5.1

arrests perl,000residents in 200&2010).The arrest rate for drugbuse violationsn Lycoming County
was generally declining in the early part of the decade, from a high of 2.4 arrests0p€residents in
2002 to 1.3 arrests pek,000residents in 2006. The following year, 2007, saw the highest rate of the
decade, 2.6 arrests pdr,000residents, whih was followed by the lowest rate of the decade in 2008.
The rates in 2009 and 2010 increased again to 1.9 and 2.2 arrestp@residents, respectively.
Overall, theaverage annual rate was highgrior to active well development2(1arrests perl,000
residents in 200-2007) thanduringdevelopment {.7 arrests perl,000residents in 200&2010).
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Figure 19. Greene County Arrest Rates and Wells Developed,-20Q0
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As indicated in Figur#9, Greene County experienced general declines in arrest rates for both serious
crimes and minor offenses both before and after well development beflagse trends are supported
by the average annual rates in TaBlevhich are lower during well developmer20082010) than prior

to development (2002007) for serious crimes and minor offens€ke arrest rate for driving under the
influence, although variable, was following a slightly downward trend from 2001 through 2005, from 7.9
arrestsper 1,000residentsin 2001 to 5.2arrestsper 1,000residentsin 2007 (with the exception of the
jump in 2006). The trend changed beginning in 2008, rising from 5.3 apexsts000residentsto 6.8
arrests in 2010The average annual rate for DUI is about the same across the two pérloelannual
arrest rates for drugbuse violationsn Greene Countwere highest in the years immediately preceding
development (3.0 arrests pdr,000residents in 2005 and 2006) attten declined slightly during the
years of active well development (rates of 2.8, 2.4, 2.4, and 2.5 arresis@@residents in 2002010,
respectively) The average annual ratelergely the same across the two study periods (an average of
2.5 arrestyer 1,000residents over the years 202007 and an average of 2.4 arrests ped00

residents for 200&2010).
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Figure 20. Washington County Arrest Rates and Wells Developed,-20Q0
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The arrest rates for serious crimes in Washington Corerained fairly consistent over thmurse of

the decade with no significant changes in the trends before and after well development b&gan
average annual ratesere lower during the period of active well developmg@0082010) than prior
years (20042007)(Figure 20)Arrest rates fominor offenses decreased overall from 2001 to 2010, with
a slight uptick in 2004. The average annual rate for minor offense arrests was also lower during the
period of active well development than in prior yeafr&e arrest rate for driving under the inféince was
generally decreasing from 2001 (5.1 arrgsts 1,000residentg through 2006 (3.3 arresfser 1,000
residentg, then held relatively steadyuring2007-2009 (between 3.4 and 3.7 arregisr 1,000

residentg, then increased in 2010 (to 4.6 arreper 1,000residentg (Table 7)The average annual rate
wasslightly lower during active well development than in prior years (4.1 arrest$,pé0residents
2001-2007, 3.9 arrests pelr,000residents 2008010).The arrest rates formig sales in Washgton
County, similar to Greene Countyere at their highest in the years prior to well development and
declining thereafter. The highest rate (2.9 arrests p@00residents) occurred in 2003, and the lowest
occurred in 2010 (1.2 arrests p&000resicents). The average annual arrest rates for drug abuse
violationswere higher in the years prior to development (2.1 arrests p@&00residents in 2002007)
than during development (1.6 arrests pkE000residents in 200&2010).
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Table 7. Average Annual Rates of Arrefier 1,000Residents¥or Serious Crimes, Minor Offenses,
DUI, and Drug Abuse by County, Region, and Typology Categories Before and During Marcellus Shale

Well Development

Average Annual Rates Driving Under Drug Abuse
for: Serious Crimeg Minor Offenses| the Influence Violations
DUI
2001 2008 | 2001 2008 2001S %ooa 2001 2008
2007 2010 | 2007 2010 | 2007 2010 | 2007 2010
Pennsylvania Counties 9.9 9.8 227 204 3.9 4.2 1.7 1.5
Northern Tiet 7.2 6.9 226 202 | 37 4.3 2.7 2.9
Bradford County 5.8 5.7 19.0 195 | 34 3.7 1.6 2.0
Lycoming County 8.9 8.9 26.8 242 | 45 5.1 2.1 1.7
Southwest Regioh 9.2 9.0 231 205 | 38 4.1 2.4 2.5
Greene County 7.2 5.5 255 198 6.0 5.9 2.5 2.4
Washington County 8.1 7.5 219 167 | 4.1 3.9 2.1 1.6
Typology
No Marcellus 112 109 | 214 199 | 338 4.2 3.0 2.9
Urban Marcellus 9.0 8.9 238 210 3.8 4.0 2.5 2.2
2nd Tier 7.9 8.4 251 215 | 4.2 4.5 2.5 2.6
Core, Low Activity 7.2 7.5 250 217 | 4.8 4.8 2.7 2.9
Core, High Activity 7.6 7.3 242 209 | 4.2 4.5 2.6 2.6

* County average, includes study countie€ounty average, includes study counti€senorthern tierregionconsists of
12 counties: Bradford, Lycoming, atié 10neighboring countiesf Clinton, Columbia, Montour, Northumberland, Pott
Sullivan, Susquehanna, Tioga, Unamg Wyoming. Theouthwestregion consists of six counties: Greene, Washington,
andthe four neighboring countiesf Allegheny, Beaver, Fayette, and Westmoreldbata source:Uniform Crime Reports,

FBI

Comparing the arrest rates in the study counties to the regional and state arrest rates allows for
comparison of trends and rates to the broader reg{Bigures 21 through 28).
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Figure 21. Rate of Arrests for Serious Crimes Northern Tier Region -2000
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Figure 22. Rate of Arrests for Serious Crimes Southwest Region -2000
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The arrest rates from 2062010 for serious crimes in Bradford and Lycontiogntieslargelyfollowed
those of thenorthern tier, with the exception of 2010. In that year, the region experienced a slight
decreasenhile Bradford and Lycomingxperienced a slight increag€igure 21)The average annual

rates for counties in the region were slightly lower during the period of active well development
(average annual rate of 6.9 arrests de@00residents in 2002010) than earlier years (7.2 arteper
1,000residents), a pattern similar to Bradford County (TahleLycoming County had equal average
annual rates over the two periods (8.9 arrests pg00residents) Washington Countiargely folloved

the trend in thesouthwestregion during this time period as welthereas Greene County saw a faster
decrease after 200than the region experienced he average annual rates also indicate similar patterns
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of decline in arrest rates for serious crimes during active well developfoethe studycounties and
the region(Table 7)

Figure 23. Rate of Arrests for Minor Crimes Northern Tier Region, ZII0
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Figure 24. Rate of Arrests for Minor Crimes Southwest Region, 200
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The arrest rate for minor offenses in therthern tierwas generally declining through the decadeth
Figure23and Table7 indicate thatLycomingCounty largely followd the regional trendexcept for
slight increasgin 2002, 2003, and 2008radford Countyvas also similar to the region except forise
in the arrest ratan 2007 whereas the region experienced a decline during that.tifmvevernote that
the risein Bradford Countypccurred at a time during which onfiiye wellswere drilled (Table2). Both
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study counties in theouthwestregion largelyfollowedthe regional trends for arrest rates for minor
offenses, with a general decline ovbe decadgFigure24, Table?).

Figure 25. Rate of Arrests for DUI Northern Tier Region, 22010
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Figure 26. Rate of Arrests for DUI Southwest Region, 22010
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The arrest rate for DUI in theorthern tierregion increased from 2007 through 20@Edgure25).
Bradford County generalfpllowedthis trend. The arrest rate in Bradford County increased slightly from
2007 through 2009 and increasesignificantly in 2010, to a level close to that of the region. Lycoming
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County increased at a steeper rate from 2007 through 2009, then decreaseddnT2@ke increases in
the counties of thenorthern tierregion includingthe study countiesare reflected in the higher average
annual rates during well development (262810) as comapred to prior years (262007) (Tablg).

The arrest ratefor DUI inWashington County were very similar to those of soeaithwestregion, with

the exception of 201QFigure 28. In that yearthe Washington Countyate increased while the region
decreased. Similarlyhe arrest rate inGreene Countyncreased in 2009 an2010 whereas the region
experienced a decreasklowever, note that the average annual rate for the region was slightly higher
during active well development (4.1 arrests dg@00residents over the 2068010 period) than prior
years (3.8 arrests pdr,000 residentsover the 20012007 period). In contrast, the study counties
experienced similar (Greene) or slightly lower (Washington) average annual rates during the period of
active well development (Tabl®.

Figure 27. Rate of Arrests for Drug Violations Northern Tier Region,
2001-2010
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Figure 28. Rate of Arrests for Drug Violations Southwest Region, 2001
2010
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The rate of arrests for drugbuse violationén the northern tierregion were relatively steady across the
decade(Figure27), with a slightly higher average annual rate during active well development (2.9

arrests perl,000residents) than prior years (2.7 arrests de@00residents) (Tabl&). During the years

of active well development (2003010),the average annual rate of arrests was also higheBfadford
CountyLy O2y N} adsz [&02YAy3 raeidB0GROAvad Iad& thandnS | v y dzk €
previous yearsThe arrest rate for drugbuse violationgn the southwestregionrose in the early part of

the decade, then declined through the remaining ye@sene and Washingtarounties largely

followedthis pattern, although the rates for Washington County fell more significantly during the years
of active well development (Figu&8). On average, the annual rates were largely similar before (2.4
arrests perl,000residents in 20022007) and during (2.5 arrestgipl,000residents in 200&2010)

active well development (Tabl8.The averagannual rate for Greene County waimilar to the region;

in contrast, the average annual rate for Washington County is lower during active well development (1.6
arrests perl,000 residents in 200&2010) than in prior years (2.1 arrests de@00residens in 2001

2007) (Table)
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Figure 29. Rate of Arrest for Serious Crimes by Typology, Z01D
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Figure 30. Rate of Arrest for Minor Offenses by Typology, 22010
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Figures 29 through 32 illustrate the rates of arrests for serious crimes, minor crimes, driving under the
influence, and drug abuse violations by the Marcellus County Typology. 7ljataeides the average
annual rates prior to (2002007) and during (2068010) active well development. The pattern of rates
of arrests for serious crimes for Urban Marcellus and (eigh Activity counties are largely similar to
those ofNo Marcellus counties across the decade (Figure 29). Two county categdfig&(andCore

Low Activity) experienced increased arrest rates for serious crimes in 2008 and 2009, and Table 7
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reflects higher average annual rates during well development than prior to development. The arrest
rates for minor offenses across the categorieshaf Marcellus Typology suggest no differences between
counties with and without Marcellus Shale, as indicated by similar patterns in Figure 30 and lower
average annual rates during well development than prior years in Table 7.

The rates of arrests for diig under the influence iNlo Marcellus counties were generally increasing

from 2002 through 2008, then began to decrease. A similar pattern holds for Urban Marcellus and Core
Low Activity counties. In contrast, CoHigh Activity and ? Tier counties gperienced increases in the
arrest rates for driving under the influence from 2008 through 2010 (Figure 31). However, the average
annual rates of arrests for driving under the influence for most county categories (with the exception of
Core Low Activity)were higher during the period of active well development than prior years (Table 7).

Finally, Figure 32 illustrates the trends for the rates of arrests for drug abuse violatityyotggy. A

general decline in arrest rates for drug abuse violatioosurred from 20072010 in counties without

Marcellus and Urban Marcellus counties. Catigh Activity and Coré.owActivity counties experienced

an increase from 2007 to 2008 then a general decrease through 2010. Counties |dBdlied 2

experienced mee variability over that time period. A comparison of the average annual rates between
2001-2007 and 2002010 suggest that"3 Tier and Core/Low Activity counties experienced slightly
increased averages during active well development than prior yeargeab®ther counties (both in

and out of the Marcellus Shale region) experienced slight decreases in the average annual rate (Table 7).

Figure 31. Rate of Arrests for DUI by Typology, 22010
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Figure 32. Rate of Arrests for Drug Violations by Typology, 22010
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Summary

The analyses described above suggest a very mixed picture of the impacts of Marcellus Shale activity on
criminal activity, as indicated by arrest rates. The patténrtie study counties over time arid

comparison taheir respective regiomas well as th typology analysisuggest that theravere no

increases in arrests for serious crimes or minor crimes associated with Marcellus Shale well
development.

The conclusions fairivingunder theinfluence(DUl)differ by county and type of analysithe arres

rates for DUI in Bradford County were higher in the years of well developfparttcularly 2010)the
increasegenerally follows the regional patterbycoming County experienced an increase in the arrest
rates for DUI thatvasgreater than the generahcrease in surrounding countigisut then experienced a
decrease in 2010n contrast, both Greene and Washington Counties experienced increased arrest rates
in 2009 and 2010 when theouthwestregion experienced decreased rat@$ie typology analysis
inconclusive.n contrast to other categories, counties with high levels of well developraetivity
experienced increasingtes of arrests from 2008 through 201towever, the average annual rates

were higher across all categories of the typology

Thepatterns for arrests for drug abuse violationgre lessclear. Although Bradford County experienced
an increase in arrest rasaluring the years of active well development, the increase actually began prior
to development (2004). Lycoming County experehan increase in arrest rates for drug abuse
violations during 2009 and 2010 that differs from the regional trend. The arrest rates for drug abuse
violations in Greene and Washingtoounties were lower during the years of active well development.
The tymwlogy analysis for drug abuse violations does not indicate that increased rates of arrests are
associated wittMarcellus Shale development.
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New Criminal and Civil Cases Filedin Pennsylvania Courts

This analysis now turns to examining the poterdisgociation betweeMarcellus Shale development

andthe investigation, prosecution, and adjudication portions of the criminal justice sy3teen.
Administrative Office of the Pennsylvania Courts records statistics on the caseloads within the criminal,

civil, family, orphan, and magisterial district court systems through the Pennsylvania Unified Judicial

System (UJS): Common Pleas Case Management System and Magisterial District Judge System. The UJS

system definesCases Filed- a

GUKS ydzYoOBRR2RIAAFIaGKSAEEF NE

SAGK:

a complaint, or a petition. These data are available annually by county. The following section examines
the rates of new cases filed in crimipalvil, and magisterial courts (number of new casesiped0

residents in that year)l'he rate of new cases filgmovides an indication of the level of criminal activity

from the preceding time period (stretching from a felaysto a few years) and thiwad carried by

agencies and offices that investigate, prosecutefend, and adjudicate offendeli$ does not provide a
measure of the total case load the systenbecause it does not include cases carried forward from

previous years.

Figures33through 36 presentthe rate of newcriminal and civitases filed peyear in each of the study
counties in relation to the number of wells drilleBable8 presents the average annual rates of new

criminal and civil cases filed prior to (262Q07) and during (2008010) well development.

Figure 33. Rate of New Case Filings by Wells
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Table 8. Average Annual Ratgzer 1,000Residentspf New Criminal and Civil Cases Filed by County,
Region, and Typology Categories Before and During Marcellus ShaleDivelopment

Average Annual Rates for: New Criminal Cases Filec New Civil Cases Filed
20012007 20082010 2001- 20082010
2007
Pennsylvania Counties 125 13.2 5.9 10.7
Northern Tier 11.2 12.5 5.5 9.4
Bradford County 9.5 10.3 6.5 10.3
LycomingCounty 16.5 16.3 7.2 114
Southwest Regioh 13.3 14.3 6.6 11.0
Greene County 13.1 134 5.0 9.6
Washington County 12.7 13.8 1.8 4.3
Typology
No Marcellus 12.8 13.5 6.5 10.5
Urban Marcellus 12.7 13.5 8.2 13.9
2nd Tier 12.1 12.8 55 111
Core,Low Activity 12.4 13.6 4.6 8.5
Core, High Activity 11.9 12.8 5.2 9.8

* County average, includes study counti€senorthern tierregionconsists ofl2 counties: Bradford,
Lycoming, anthe 10neighboring countiesf Clinton, Columbia, Montour, Northumberland, Potter,
Sullivan, Susquehanna, Tioga, Unemm] Wyoming. Theouthwestregion consists of six counties: Greene
Washingtonand thefour neighboring countiesf Allegheny, Beaver, Fayette, and Westmoreldbdta
sourcePennsylvania Ufied Judicial System (UJ&Jiministrative Office of thBACourts

In Bradford County the rate of new criminal cases filed was trending downward from(20®4cases
per 1,000residents)through 2007(9.2 cases pet,000residents) prior to significant well development.
The rate increased in 20@&80.1 cases pek,000residents)and 200910.9 cases pet,000residents)
commensurate with well development, and then decreased in Q001 cases pet,000residents)
(Figue 33). The average annual rafer new criminal cases filedas slightly higher in years of well
development (10.3 cases p#r000residents in 200&010) than previous years (9.5 cases p&00
residents in 2002007) (Tabl&). The rate of new civil case filingsBradford Countwas relatively
stable from 2002 through 2005, and then increased significdrdip 2006through 2008 (from 5.8
cases pef,000residents in 2005 to 10.9 cases de@00residents in 2008hrough 2008Figure33).
Although the rate decreased somvbatin 2009(9.4 caseper 1,000residents) it increased again in
2010(10.6 cases pet,000residents) It is possible that the civil cases in the years prior to significant
well development could reflect led contentions over leasing, which was occurring in the years prior to
the actual drilling activityThe average annual rate was higher during active well development (10.5
cases pef,000residents in 2002010) than prior years (6.5 cases [Agd00residents in 20012007)
(Table8).

The rates of new criminal cases filed in Lycoming County were increasing slightly in the years just prior
to well development, fromi6.0 new cases filed pé&r000residents in 2005 to 17.7 new cases filed per
1,000residents m 2007, and then began a general declioe rate of 15.1 new cases p&000

residents in 201QFigure 34)The average annual rate of new criminal cases filed is roughly the same
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during the years of active well development (16.3 new criminal caseggieti000residents over the
20082010 period) than prior years (16.5 new criminal cases filed 0residents over the 2061

2007 period)Table 8)Similar to Bradford County, the rates of new civil case filings in Lycoming County
increased in the yars prior to well development, fror.1 new civil cases p&r000residents in2004to

11.3 new civil cases p&r000residents in 200Figure 34)The rated then stayesteadythrough the

rest of the decade. The average annual rate of new civil casdddihigher during the years of active

well development (11.4 new civil cases filed pg00residents over the 2002010 period) than prior

years (7.2 new civil cases filed de@00residents over the 2062007 period)Table 8)

The rate of neweriminal cases filed in Greene County was variable across the decade, with the highest
and lowest rates occurring prior to well developméRtgure 35)During the period of active well
development, 208-2010, there wa a trend toward increasing rates ofw criminal cases; however, like
other study counties, the rate dips again in 20IRBe average annual rate of new criminal cases filed
was slightly higher during the years of active well development (13.4 new criminal cases file@Qqier
residents ovethe 20082010 period) than prior years (13.1 new criminal cases filed f0residents
over the 20032007 periodYTable 8)The rate of new civil cases filed in Greene Cogstyerally
increasedhroughout the decade. The rates steadily increased fr@®12through 2006, then increased
significantly in 2007 and again in 2010, commensurate with well develop(Rentre 35)The average
annual rate of new civil cases filed in Greene Cowsty higher during the years of active well
development (9.6 new ciMtases filed pet,000residents over the 2068010 period) than prior years
(5.0 new civil cases filed p&r000residents over the 2002007 period)Table 8)

The rate of new criminal cases filed in Washington County dediined13.5 new criminal cas per
1,000residentsin 2005to 12.1 new criminal cases p&j000residents ir2006, the first years of well
development activity in the countfFigure 36)The ratethen was steadyn 2007(12.0 new criminal
cases pef,000residents) then increaseid 14.0 cases pet,000residentsin 2008 and 200%ollowed

by a slight decline to 13.3 cases igb00residentsin 2010.The average annualt&of new criminal
cases filed waonly slightly higher during the years of active well development (13.4 newnatioases
filed per1,000residents over the 2002010 period) than prior years (13.1 new civil cases filedL#00
residents over the 2062007 period)Table 8)The rate of new civil cases filedWashington Gunty

was steadily dcreasing throughouthe decade, from 2.2 new civil cases figd00residents in 2001 to
1.4 new civil cases pé&r000residents in 2009yith the exception of a large spike in the rate in 2010
(10.2 new civil cases p&r000residents)Figure 36)This spike contributes to a higher average annual
rate of new civil cases filed during the years of active well development (4.3 new civil cases filed per
1,000residents over the 2008010 period) than prior years (1.8 new civil cases filedlp@®0residents
over the 20032007 period)Table 8)It is unclear what led to thisignificant increase

Figure 37. New Criminal Cases Filed Figure 38. New Criminal Cases Filed
Northern Tier Region, 2062010 Southwest Region, 2062010
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Next the trends in the four study countiggere examinedn relation to the regional patterng.he rates
for new criminal cases filed in thrthern tierwere generally increasing between 2003 and 2009
(Figure37). Bradford County, in contrast, had a slightly decreasing trend from 2004 through&@07,
then experienced an increase, similar to the region, in 2008 and 208 rates of new criminal cases
filed in Lycormg County wereimilar to the region, generally increasing from 2003 to 2007, but then
declined throughout the rest of the decadEhe average arual rate of new criminal cases filed across
the counties in thenorthern tierregion increased from the period prior to well development (11.2 new
criminal cases filed pdr,000residents in 2002007)to the period of active well development (12.5
new ciminal cases filed pet,000residents in 2002010 (Table8).

The rates for new criminal cases filed in dmuthwestregion were increasinglightlyfrom 2001
through 2005 andthen gradually decreasing through the rest of the decadee ratesn both Greene
and Washingtona@unties were more variable during the decade, biat ot differ dramatically in
directionor magnitude from the regional trend&igure38). The average annual rate of new criminal
cases filed across the counties in gmuthwestregionwas 14.3 new criminal cases filed de000
residents in 20082010 andl3.3 new criminal cases filed pg000residents in 2002007 (Table8).

Figure 39. New Civil Cases Filed Figure 40. New Civil Cases Filed
Northern Tier Region, 2062010 Southwest Region, 2002010
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The rates for civil cases filed in therthern tierregion were generally climbing between 2005 and 2010
(Figure39). The rates for Bradford Countyere similar to the region in the ey part of the decade but
increase more quickly and at a higher abst# rate than the region beginning in 2005. Bradford and
Lycoming Counties have quite similar rates of new civil cases filed during the latter half of the,decade
with the exception of the rate in 200@s noted above, the rates increagearior to well dewlopment

(up to 2007) then stay relatively level through the years of rapid well development-200B.The
average annualates for Bradford and Lycomingunties as well as counties in theorthern tierregion
were higher during the years of activeewdevelopment (9.4 new civil cases filed fped00residents in
20082010) than previous years (5.5 new civil cases filedLf#Oresidents in 2002007)(Table 8)

Thepattern for therates of new civil case filings in teeuthwestregion look simér to those of the
northern tier, increasing from 2004 tbugh 200§ Figure 40)The ratesn Greene Countfollowed

those for the region. The rates in Washington Cowmtye quite different in both magnitude and
direction. As noted above, the rate of neivil cases declined from 2001 through 2009, followed by a
sharp increase in 201The average annual rates for Greene and Washingtonties as well as
counties in thesouthwestregion, were higher during the years of active well development (11.0 new
civil cases filed pet,000residents in 200€2010) than previous years (6.6 new civil cases filedL {30
residents in 2002007)(Table 8)
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Figure 40. New Criminal Cases Filed by County Typology,
20012010

16

== Core, Active

=>=Core, Less Active

Number of Filings per 1,000 Residents

== 2nd Tier
6 Urban MS
4 —No MS
2
0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

SourcePennsylvania Unified Judicial Syst&nS), Administrative Office of tRACourts

Examining the rates of new criminal cases filedvlaycellustypology provides an additional opportunity

to examine the potentiahssociation wittMarcellus 8ale activity. (The dramatic dip in Ne&viminal

Cases Filed in 2004 for both the Urban Marcellus Shale and No Marcellus Shale counties likely reflects
incomplete datd). For most categorieshe trend was quite similar, reaching a high rate in 2006 and

slowly decreasing over the remaining yeafshe decade. The exception is counties classified as, Core
High Activity, which saw increased rates in 2008 and 2009 when other counties experienced decreased
rates(Figure 40)However, the average annual rates for all categories increased betwegretioel

before development (20062007) and during development (20@®10)(Table 8)

®The data are likely incomplete because of a change in collection proceduresthatex in 2004. Counties withdomplete
data for 2004 include Adams, Armstrong, Beaver, BeljfButler, Cambria, Cameron, Clarion, Crawford, Cumberland, EIK,
Forest, Indiana, Jefferson, Lawrence, McKean, Warren, Westmoreladd ork.
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Figure 41. New Civil Cases Filed by County Typology,-20Q0
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The potential effects of Marcellus Shale development on the rate ofaieicase filings is unclear.
Counties with Marcellus Shale, regardless of activity level, had relatively similar trends during the
decade(Figure 41)Theaverage annual rates for all categories of the Marcealfp®logy increased from
the period beforedevelopment (20022007) and during development (20@810)(Table 8)

Summary:

It is difficult to identify impacts of Marcellus Shale development on the rate of new criminal case filings
in Pennsylvania courts. In Lycoming County, the rate was decliniimgdbe years of active well
development. The analysis described here does not provide the ability to discern if the rate of that
decrease would have been different in the absence of Marcellus Shale development. Bradford, Greene,
and Washingtormounties dl experienced increases in the rates of new criminal case filings during some
of the years of active well development, but those increases are hard to distinguish from broader
regional trends. The typology analysis suggdstat counties with the highedevels of activity

experienced increases in the rates of new criminal case filings during 2008 and 2009 when other
counties experienced declines. However, the average annual rates for all categories of the Marcellus
Shale typology were higher during ye#rat saw active Marcellus Shale development than previous
years.

The potential impacts of Marcellus Shale development on the rate of new civil case filings are also
unclear. The rates of new criminal cases filed in Pennsylvania courts were higher danymgts of

active well development in Bradford, Lycoming, and Greene Counties. However, the rates were also
increasing in other Pennsylvania counties, as indicated by the regional analyses. Further, the typology
analysis indicates that the general pattevhincreases were similar for all county categories, regardless
of the presence of Marcellus Shale well development.
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New CasesFiled for Traffic Offensesin Magisterial District Courts

MagisterialDistrict Judgekandleminor offenses (e.g., traffic, private civil complaints, landiaant
disputes, protection from abuse order, etm)most counties irPennsylvanigPhiladelphia and
Pittsburgh have separate municipal courfBiis section examines the rates of new cfiléggs for traffic
violations only (number of cases peOO00residents), as this is a concern expressed frequently by
residents of areas experiencing Marcellus Shale development.

Figures 42 throughSlpresent the rate of traffic offenses per year in each of the study counties in

relation to thenumber of wells drilled. Table@esents the average annual rates of traffic offenses prior

to (200212007) and during (2008010) well development.

Figure 42: Bradford County Traffic Offenses Figure 43: Lycoming County Traffic Offenses
Rate and Wells Drilled, 2001-2010 Rate and Wells Drilled, 2001-2010
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Table9. Average Annual Ratgper 1,000Residentspf New Case Filings for Traffic ViolationsfBre
and During Marcellus Shale Well Development by Coumggion, and Typology

Averageannualrate Averageannualrate

2001-2007 20082012

PennsylvanigCounties 153.0 157.0
Northern Tier 151.3 155.6
Bradford County 89.1 100.1
Lycoming County 105.5 112.9
Southwest Regioh 124.6 148.4
Greene County 130.9 140.8
Washington County 139.3 179.9
Typology

No Marcellus 170.5 174.3

Urban Marcellus 129.1 129.7

2nd Tier 147.6 150.8

Core,Low Activity 167.3 166.9

Core,High Activity 109.0 125.8

* County averagéncludes studycounties Thenorthern tierregionconsists ofLl2 counties:
Bradford, Lycoming, artie 10neighboring countiesf Clinton, Columbia, Montour,
Northumberland, Potter, SiMan, Susquehanna, Tioga, Union and Wyomiltgsouthwest
region consists of six counties: Greene, Washington taaéur neighboring countiesf
Allegheny, Baver, Fayette, and Westmorelandata sourcePennsylvania Unified Judicial Syste
(UJS), Administrative Office of tRACourts

Bradford County maintained fairly steady rates of traffic offertsstsveen 2004 and 2008, then
experienced a large increase in the rates in 2010 (Figure 43). Oveealyérage annual rate of traffic
offenseswashigher during Marcellus Shale developm¢2®082010)than prior yearswith an average
of 100.1traffic violationsper 1,000residents compared tthe average annual rate prior to &cellus
Shale developmendf 89.1traffic violations perl,000residents(Table 9)

Lycoming County experienced a general declirtberrate of traffic violations from 2001 to 2006
followed by a trend toward increased rates from 2006 through 2010 (FiguréfA8)average annual
rate of traffic violationsvashigher during theperiod ofMarcellus Shale development (262810) with
an average of 112.9 traffiviolations pef,000residentscompared to the average annual rate prior to
Marcellus Shale development (2DQ007) of 105.5 traffic violations pet,000residents(Table 9)

The trend for the rate of traffic violations in Greene County was very slowly increasing from 2004
through 2008. The rate dropped in 2009, but then rebounded to earlier levels in 2010 (Figufeel4).
average annual rate of traffic violations were higher duringré4llus Shale development (202810)

with an average of 140.8 traffic violations ge000residents compared to the average annual rate prior
to Marcellus Sale development (2002007), which was 130.9 traffic violations de@00residents

(Table 9)
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Washington County experienced a decline in the rates for traffic violations from 2002 through 2006,
followed by steep increases in 2007 and 2008 (Figure 45). The rate decreased in 2009 followed again by
a slight increase in 201The average annual rate waffic offenses were higher during Marcellus Shale
development (200€2010) with an average of 179.9 traffic violations pg00residents compared to

the average annual rate prior to &ficellus Shale development (26@007), which was 139.3 traffic

violations perl,000residents(Table 9)

Figure 46. Rate of New Traffic Case Filings in the Northern Tier,-2001
2010
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The rates for traffic violations for all counties in therthern tierwere similar to the rates for all
Pennsylvaniaounties (Figure 46However, diring the years of active well development, the counties in
the northern tierexperienced sligty increased rates for traffic violations in 2009 and 2010 when the
rates for all counties in the state declined slighiihe average annual rate was slightly higleerring

active well development than before, with a rate or 155.6 traffic violationslp@®@Oresidents over the
20082010 period and 151.3 traffic violations over the 2007 period Similar to the region, both
Bradford and Lycoming counties experienced higher rates in 2009 and(Zabg: 9)
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Figure 47. Rate of New Traffic Case Filings in the Southwest Region,

2001-2010
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Counties inle southwestregion experienced a slow but steady increase in rates of traffic offenses over
the course of the decade, increasing from just over 120 filing4 j@&0residents in 2001 to close to

150 filings ped,000residents in 2010 (Figure 4Qonsistent with thérend, the average annual rate

was higher during active well development (148.4 traffic violationslp@dOresidents over the 2008

2010 period) than prior years (124.6 traffic violations pg&00residents over the 2002007 period).

The overall trend$or Greene and Washington Countiesre similar to that of the region.

Figure 48. Rate of New Traffic Case Filings by Typology,-2000
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In termsof new traffic filings for citationrom 2008 to 2010, all of the categories experienced a general
decline in the rates of traffic violations except the counties in the Qigh Activity category (Figure

48). he Core, High Activity counties had a decline in rates from approximately 128 fikng,000
residents in 2001 to approximately 100 filings fied00residents in 2006. The rate then increased in
each subsequent year through the end of the decade, surpassing Urban Marcellus Counties by 2010, to
over 120new case filingper 1,000residentsin 2010. Table 9 indicates thate average annual rate of
traffic violations in the Core, High Activity countieas significantly higher in the years of active well
development; therate was108.96 violations pet,000residents prior to MarcelluShale development
(2001:2007)and 125.78 violations pet,000residents during Marcellus Shale development (220&0).
The other county classifications experienced relatively similar (Urban Marcellus LOaréctivity) or
slightly higher (' Tier, No Mircellus) rates over the two time periods.

Summary:

Three of the four study counties (Bradford, Lycoming, and Washington) experienced increased rates of
traffic violations during the years of active well development, as indicated both by the trends ever th
decade as well as higher average annual rates in-2008 than previous years. The typology analysis
also suggests a potential association between Marcellus Shale development and traffic violation rates.
The rates were higher in counties experiencing mhost active well development in 20@®10 than in
previous years.

Sentences for Misdemeanors in Pennsylvania Counties

The analysis below describes the rates of individuals (adults age 18 and over) sentenced for
misdemeanors (such as DUI, assault, drgspssion, etcihp the Court of Common Pleas classified by

the Pennsylvania Commission on Sentencing for the study counties and regiomsll as the Marcellus
typology. Sentencing datan approximate the number of convictions for various criniédés analysis

only examind misdemeanors, athey werethe criminal offensemost likely to be affected by rapid

natural resource development in previous studies. Sentendétg also provide an indication tife

levels of activity in the court system atite potential impacts on the correctional systefrhe

sentencing data were acquired from the Pennsylvania Commission on Sentencing repository through

t Syy {d1FIG68SQa t20Ldz I A2y wS&SIFNOK LyadAaddziS ot wlLo

Figures 49 through 52 present the rateindividualssentencedor misdemeanos per year for those 18

and older in each of the study counties in relation to the number of wells drilled. Table 10 presents the
average annual rates afdividuals sentenced fanisdemeanaos prior to (20022007) and during (2068
2010) well development.

4 Pennsylvania Commission on Sentencing. Pennsylvania Sentencijg4ta010] Population Researdhstitute, Penn
State. University Park, PA.
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Figured 49: Bradford County Misdemeanor
Sentencing Rate of those 18+ and Wells

Figure 50: Lycoming County Misdemeanor
Sentencing Rate of those 18+ and Wells
Drilled, 2001-2010
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Table10. AverageAnnual Rategper 1,000Residentspf Individuals Sentencedbr Misdemeanors
Before andDuring Marcellus Shale Well Development by County, Region, and Typology
Averageannualrate Averageannualrate

2001-2007 20082012

PennsylvaniaCounties 7.3 7.9
Northern Tier 6.1 7.0
Bradford County 5.2 6.5
Lycoming County 95 10.2
Southwest Region 8.6 10.0
Greene County 10.7 12.3
Washington County 53 5.0
Typology

No Marcellus 7.3 8.4

Urban Marcellus 7.1 7.9

2nd Tier 7.2 7.6

Core,Low Activity 7.2 7.4

Core,High Activity 7.4 8.4

* County average, includes studgunties Thenorthern tierregion consists of 12 counties: Bradford,

Lycoming, anthe 10neighboring countiesf Clinton, Columbia, Montour, Northumberland, Potter, Sullivan

Susquehanna, Tioga, Uni@md Wyoming. Thesouthwestregion consists of six counties: Greene, Washingt

andthe four neighboring countiesf Allegheny, Baver, Fayette, and Westmorelanidata source:

Pennsylvani€ommission on Sentencing.
The rate ofindividuals sentencetbr misdemeanor crimes iBradford Countyvas relatively steady from
2001 through 2006, then increased through the remainder of the de¢Bidrire 49)The average
annual rate ofndividuals sentenced fanisdemeanorsn Bradford County waslightlyhigher during
Marcellus Shale deslopment(6.5 individuals sentenced fanisdemeanors pet,000residentsin 2008
2010)than prior years 6.2 individuals sentenced fanisdemeanors pet,000residents in 2002007)
(Table 10)

In the years immediately preceding well development the ratandividuals sentenced fo

misdemeanos in Lycoming Countyas relatively steady (Figure 50). The rate increased slightly in 2008,
andthen declined in subsequent yeai&he average annual rate individuals sentencedor

misdemeanors in Lycoming County vesightlyhigher during Marcellus Shale developmei.Q

individuals sentenced fanisdemeanors pet,000residentsthan prior years 9.5individuals sentenced
misdemeanors pet,000residents) (Table 10).

Greene County experienced a steady increase in rateslofiduals sentencetbr misdemeanors from
2001 to 2004 Figure 51)After a slight dip in 2005, the rate sharply increased in 2006, which quickly
declined by 2007 and 2008. The déeanded with rates that were higher than thoatthe beginning

of the decade. The average annual ratas higher during Marcellus Shale development 8R010)

with an average of 12.iBdividuals sentenced fanisdemeanors pet,000residents compareda the
average annual rate prior to Marcellus Shale develepti{200:2007), which was 10individuals
sentenced for misdemeanoper 1,000residents(Table 10)

Washington County experienceteadyrates ofindividuals sentencedf misdemeanors from 2L
through 2005, which was followdaly a declinen 2006(Figure 52)The rate rebounded in 2007 and
2008, which was again followed by a general decline in 2009 and 204 @v&rage annual rateas
about the same during both periods of study (an averageual rate of 5.3ndividuals sentencetbr

The Center for Rural Pennsylvania Page |46



misdemeanorger 1,000residentsin the 20032007 period and 5.thdividuals sentencetbr
misdemeanorger 1,000residentsin 20082010) (Table 10)

20
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12

Number of Misdemeanors per 1,000 Residents

Figure 53: Rate of Misdemeanors Sentences among those 18
Years and Older in the Northern Tier, 2001-2010
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The rates ofndividuals sentenced fanisdemeanos for all counties ithe commonwealthwere
generally increasinffom 2001 to 201@Figure 53).The trend for countiesthre northern tiergenerally

mimicked that of thecommonwealth The average annual efor thenorthern tiercounties was slightly

higher during the years of active well development (Adlviduals sentenced for misdemeanqar
1,000residents) than prior years (6i8dividuals sentenced for misdemeangmsr 1,000residents)
(Table 10)The trends irBradford Countyvere very similar to that of the regicaemnd the

commonwealth in contrast, Lycoming Coumidyates were higher and more variable over the decade,
experiencing a decline in 2009 when the region experienced an increase etélsefnom the previous

year.
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Figure 54: Rate of Misdemeanors Sentences among those 18
Years and Older in the Southwest Region, 2001-2010
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The counties in theouthwestregion experienced aoverallupward trendin the rate of individuals
sentenced for misdemeanom/er the decade, similar to all counties in tmmmonwealth(Figure 54)

The average annual rate during active well development wasit@ididuals sentenced for

misdemeanos per 1,000residents over the 2002010 period, as compared to 8ridividuals sntenced

for misdemeanors pet,000residentsover the 20032007 period Table 10)Both Greene and

Washington counties experienced more variability in the rates of misdemeanor sentences than the
counties in the region. During the 20@810 period, theates in the region were relatively steady. In

contrast the rates in Greene County increased in 2@08then decreased in 2010; the rates in
Washington County decreased both years.
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Figure 55. Rate of Adults Sentenced for Misdemeanors by
Typology, 20042010
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Figure 55 illustrags the trends in the rates of sentences for misdemeanors by the Mart¢gpotogy. All
categories experienced a steady increase over the course of the decade. Table 10 indicates that all
categories of the typology, regardless of Marcellus Shale actidtyhigher average annual rates during
the period of active well development than prior years.

Summary

The above analysis does not suggest an association between the rates of sentences for misdemeanors
and Marcellus Shale development. Althougptadford aml Greenecounties experienced higher rates

during the latter part of the decade, thiacreases began prior to well development. The rates in

Lycoming and Washingtamunties were highly variable over the decade, and iitaispossibleto

discern a trend associated with Marcellus Shale developmihtthis data In addition, he typology

analysis does not suggest an association between Marcellus Shale well development and the rate of
sentences for misdemeanors.

County Jail Populations

The 63 county jails in Pennsylvania are managed by county governments. The populations of county jails
are unpredictable and vary significantly across counties and over time. The county jail populations are
comprised of a mix ahmates convicted and semeed to short incarcerations and those awaiting trial.
Offenders with sentences of 2 years or less are sentenced to county jail, and those with sentences of 5
years or more to state prison. For those with sentences of between 2 and 5 years, the senfetigang

has discretion to decide whether he/she should be committed to county jail or state prison (Zajac and
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prisons (Zajac and Kowalski, 20).2

az2vys

“

O2yuSyidArzy

G KI

l.j

O2dzyie

cl

At

"\\s

Thedata examined here are the average daily populations based on the inspections of county jails
completed by the Office of County Inspection and Services in the Pennsylvania Department of

Corrections. The data were drawn from annual reports (20080) madeavailable through the

Pennsylvania Commission on Crime and Delinquency website PCCD 2010 he average daily count
wasused to account for the variability in the inmate populatiover time The analysis belouses the
rates calculated by PCCD (ctasstandardized by the population of each couayinmates per 100,000
residents) Because some counties house inmates from other counties, it cannot be assumed that the
population rates for each counigil indicate criminal activity levels that couny. Theycan however,
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required to manage the county jaibver time Four counties (Cameron, Forest, Fulton, and Sullivan) do
not have county jailsrad are excluded from the analyses (PCZI10).
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Figure 56. Rate of County Jail Populations by
Marcellus Wells, Bradford County 2068010
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Figure 58 Rate of County Jail Population by
Marcellus Wells, Greene County 202810
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®Act 81 (passed in 2008 but not effective until November 2011) changed these guidelines such that offenders sentencethém Rgears
are to be committed to state prison (with some exceptions) (Zajac amdikhki, 2012b:5). This regulatory change does not affect the analysis
presented here, as the last year of data is 2010. Future analyses will need to contend with the implications of Actddtanding changes

in county jail populations.

The Center for Rural Pennsylvania

Page |50



Table 11 Average Annual Ratgper 100,000Residentspf Average Daily Inmate Populations for
County Jails by County, Region, State, and Typology Categories Before and During Marcellus Shale
Well Development

Average Annual Rates fdkverage Daily
Inmate Population(per 100,000 residents)

20012007 20082010

Pennsylvania Counties 236.2 2455
Northern Tier 252.7 263.1
Bradford County 215.0 227.6
Lycoming County 287.7 286.3
Southwest Regioh 195.6 192.8
Greene County 263.8 237.1
Washington County 167.4 192.2
Typology

No Marcellus 264.5 263.9

Urban Marcellus 242.1 232.8

2nd Tier 212.8 235.2

Core,Low Activity 232.4 257.6
Core, High Activity 207.9 208.4

* County averageancludes study countie§ henorthern tierregionconsists ofl2 counties: Bradford,
Lycoming, anthe 10neighboring countiesf Clinton, Columbia, Montour, Northumberland, Potter,
Sullivan, Susquehanna, Tioga, Unamg Wyoming. Theouthwestregion consists of six counties:
Greene, Washington, arttie four neighboring countiesf Allegheny, Beaver, Fayette, and
Westmoreland Data sourcePennsylvani&ommission on Crime and Delinquency

The average daily population rate in the Bradf@uolunty jail was at the lowest levels of the decade in
2006, with 174.5 inmates per 100,006sidents (Figur&6). The rate rose in the early years of well
development, 2007 and 2008 (211.0 and 230.3 inmates pe0D00esidents, respectively), then
declired slightly in 2009 and 2010 (227.4 and 225.2 inmates pe000@esidents, respectively). The
average annual rate of the county jail population was higher during the years of well development
(227.6 inmategper 100,000 esidents in 200&2010) as comparetb previous yearsA15.0 inmates per
100,000residents in 2002007)(Table 1)

¢KS @SN IS RFEAf@ LRLMzZIFITGAZ2Y NIGS Ay [@802YAy3a [ 2dz
increasedFigure 57)The rate in 2005 was 267.1 inmates per,000residents, then rose gradually to

291.4 inmates per 1Q000 residents in 2008. The rate gradually decreased in 2009 and 2010. The

average annual rates between the two periods is generally the same, an average of 287.7 inmates per

100,000 residents over thi2003-2007 period and 286.3 inmates per 100,000 residents over the-2008

2010 periodTable 1).

The average daily population rate of inmates in the county jail in Greene County declined from a high of
279.1 inmates per 100,000 residents in 2004 to 2@@®ates per 100,000 residents in 2009 (Figure 58).
The rate then increased to 253.3 inmates per 100,000 residents in 2010. The average annual rate during
the years prior to well development (2028®07) was lower (263.8 inmates per 100,000 residents) than
during active well development (average annual rate of 237.1 inmates per 100,000 residentiseover
20082010 period) (Table 31
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The average daily population rate in Washington County jail increased from 2003 to 2005, dipped in
2006 then climbed again thugh 2008, and declined gradually in 2009 and 2010 (Figurd@Bb8)ate in

2006, when well development began to pick up in Washington County, was 149.1 inmates per 100,000
residents, and rose to 249.1 inmates per 100,000 residents in 2008. The rate @ecséightly to 188.6
inmates per 100,000 residents in 2010. The average annual rate forZ@¥3wasl67.4inmates per
100,000 residents as compared182.2inmates per 100,000 residents on average for 22080(Table

11).

The average daily populatioate for county jails in th@orthern tiershowed a slight increase from 2006
through 2008, then a decline in 2009 and 2010 (Figure 60). The average annual rate for all counties in
the northern tierduring the years of well development (20@810) was 263.lhmates per 100,000
residents, as compared to a rate of 252.7 over the years prior to well development-20073(Table

11). The ratsfor both Bradfordand Lycoming countieshough more variable in the early part of the
decade, experienced increaseat@s 20062008 (though larger than the counties in the region) and
decreased rates 2062010similar to the counties in the region
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Figure 60. Rate of County Jail Populations,
Northern Tier,20032010
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Figure 61. Rate of County Jail Populations,
Southwest Region20032010
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The average daily population rate for county jails insbathwestregion held relatively steady across
the study period, with a very slight decreaaring2007-2009 followed by a slight increase in 2010
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(Figure 61). The average annual rate was sliggner in the period with active well development than
prior years; the average annual rate was 195.6 inmates per 100,000 residents for the@DoBeriod

and 192.8 for the 2002010 period (Table1). Greene County, in contrast, experienced a decliraig r

of the county jail population until an uptick in 2010. Washington County also did not follow the regional
trend, as it experienced an increase in the rétesn 2006 through 2008ollowed by a slight decline.

Figure 62. Rate of County Jail Populations by Marcellus Cour
Typology, 2002010
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Comparing thecounty jail population rates across categories of the Marcéllpslogy does not suggest

a relationship between Marcellus Shale well development and changes in the sizes of inmate
populations.Counties in the Coréligh Activity category experienced a slight decraast007 and 2008
followed by a slight increase in 2010. Counties in the Qare Activity category had increasing rates
throughout the study period. Counties in th& Tier categoy also were generally increasing throughout

the study period, althougtheywere more variable. Counties in the Urban Marcellus category increased

in the early years, peaking in 2006, then generally decreased through 2010. Counties in the No Marcellus
category were steady in 2007 and 2008 then declined in 2009 and 2010. The only categories showing an
increased average annual rate during the years of active well development as compared to prior years
were the 2° Tier and Corg_ow Activity categories (Tabll1).

Summary:

The analysis of the rates of annual county jail populations does not clearly suggest a link between
Marcellus Shale well development aimtarcerations. The rates in Bradford County were higher during
the early years of well development (@D and 2008). Lycoming County also experienced increases in
the county jail inmate population rates, but this trend began prior to well development. It is important
to note, however, that counties in theorthern tierregion also experienced an increaseaunty jail
inmate populations during the same time perigdlimitation of this analysis is that some of these same
counties also experienced Marcellus Shale well development, so it is difficult to clearly identify
Marcellus Shale development as the cawad increased county jail population rates.
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It is difficult to interpret the trend in Greene County, which was declining until a significant increase in
2010. Itis unclear if the increase in 2010 was related to well development, as counties in theesiuthw
region also experienced a slight increase that year. Washington County experienced an increase in the
early years of well development, which was in contrast to the region. However, like Lycoming County,
there was a general trend toward increasing rabéshe county jail inmates in prior years.

The typology analysidoes not suggest that counties with the most well activity experienced increases in
the county jail inmate population rates during years of active well development.

Conclusion

The analyses described in this report examine indicators of criminal activity in multiple stages of the
criminal justice system, including emergency response, law enforcement, prosecution, adjudication, and
corrections It does not, however, use data thean establish a causal link between Marcellus Shale
activity and crimeThe mechanisms by which the presence of the natural gas industry could lead to
increased criminal activity are uncle&esearch from other places experiencing natural resource
development has indicated several potential mechanisimst thereseachdescribed hereould not

directly assess these. For example, some research does indicate that those employed in the oil and
mining industries are more likely to engage in risky behaviors @apho) drug abuseetc.) that can

lead to criminal actionsRarkins and Ange01Q Lockie et al.2009. However, therare no data to

assess this claim for Pennsylvania; only minimal information about offenders is systematically recorded
until the sentencing phase of the systemefining a link to the nataf gas industry is also complicated.

An offender may have come to the area because they are employed in the industry, because they are a
family member of someone employed in the industry, or hessathey are looking for work in the

industry. An offender may also be someone who has lived in the area previously but gained employment
in the industry. Consequently, defining thel to the industry is complex.

Further, other studies suggest that inaeed crime rates are due to other factors. For example, some
studies suggest that fear of crime is enhanced during rapid community change, which might lead to
greater likelihood that crimes will be reported to law enforcem@ateudenburg and Jongk991;
Krannich, Greider and Lit{l&985). Particularly in rural areas, changes to the local population can also
lead residents and law enforcement officials to charge someone with a crime rathesée#rio work

out the situationinformally. Law enforcement agenciesxperiencing increased demand for their
services magpdapt to changing crime patteriy shiftingresourcegRuddell 2011), which can lead to
more frequent reporting otertain types of crimeAnother issue is that changes in crimag¢es in

counties with low populations (such as Greene and Bradford in this analysis) can appear artificially large
compared to counties with higher populations. In addition, changeleployment strategies can affect
arrest rates, such as those effortsat target specific offenses (e.g., DUI roadblocks, drug task forces).

Finally,other developmentghat occurred during the decade thatere examined in this studglsomay

have played a rolen any changing trends in crime, particulatte economic recssionthat coincided

with the rapid increase in well$n addition,a casino was builh Washington Countgetween 2007 and
2009 and casinos have been linked to increased criminal activity in many of the same ways as natural
resource development (Stokokis1996).

Several limitations of the data analysis need to be acknowledged. This analysisezkeates.Although
ratesallow comparisons across places with differing populations and acrossthimyedo not indicate
absolute impacts on agencies and gyss. For example, the number of arrests may be higher between
two points in time, but the rate may not change because the population changed at the same pace.
However, the increase in the actual number of arrests does require additional resources to manage
Snce population changes in Pennsylvania counties seem linked to larger population trends and not
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Marcellus Shalésee the Marcellus Impacts Project Report #d)anges in the absolute number of
arrests (or other indicators of criminal activity) canbetdirectly attributed to Marcellus Shale
development.

This researclexamineal the most recent data available. In many cases, the data series end in 2010, a
time when Marcellus Shale activity was just beginning to dramatically increase in many counties in
PennsylvaniaThis poses multiple challenges. First, it is difficult to identépds or to understand

averages using only 3 years of ddtaing well develomentas was attempted in the analyses above.
Second, a few data sets indicate increases in 2010, but it is difficult to understand the meaning of those
increases without subsequén & S NBE Q ofRsbnielcapahdats dEENE criffiinal justice system,

there could be a lag in the impacts of Marcellus Shale development, particularly for the courts and
prisons.Analyses using more recent data will potially alleviate these problems

This esearchalso attempted to compare four case study counties to their respective regions. As a
whole, these regiong both the case study counties and many of the adjacent countigere also
experiencing Marcellus Shale development. Therefore,mansons of study counties to their respective
regions may not bear evidence of differences or similarities, but rather provide context.

There are other data sources that might be examined in the future, many of themalatedrom the
Bureau of Justicet&istics. However, they were not included here becatls®y either were not
avialable for the units of interest (counties in the Marcellus regiorgoeered insufficientime periods

to allow a beforeafter comparisonFuture analyses will revisit thesiata sources to see if adatinal

data collection has occurre@ne important data set not included here is the National Crime
Victimization SurvefNCVS)which collects data from a representative sample of households and
calculates the likelihood of viatization for a number of crimes across different segments of the
population.The NCVS provides an indication of the degree of ungjgorting of crimes, especially when
used inconcert with the Uniform Crime Reporting Systémhich are only reported cring. As a

national sample, the NCVS does not provide an appropriate comparsion at the county level.

Future research needs to more adequately examinephiential associations described here, including
understanding the backgrounds of offendefhieremustalsobe research conducted on those agencies
(such as the Pennsylvania State Police, local police, criminal courts, and magisterial courts) that could be
particularly affected byhe activity described in this report. Of partiuclar interest will be idgmg

changes within these agencies, such as new personnel or procedures, that might influence the rates
noted in this analysidzurther, there needs to be a better understanding of how the agencies within the
criminal justice system have managed to ad@pand address changes, if any, to the frequency and/or
types of crimes occurring in their jurisdictions.
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Appendix A: Unconventional Wells Drilled by County and Year, 2005 -2013

county name 2005 2006 2007 2008 2009 2010 2011 2012  2013* ;‘ﬁg:;,
Bradford 1 2 2 24 158 373 396 164 66 1186
Washingtori 5 19 45 66 101 166 155 195 120 872
Tioga 0 1 0 15 124 273 272 122 13 820
Lycoming 0 0 5 12 23 119 301 202 89 751
Susquehanna 0 1 2 33 88 125 205 191 102 747
Greené 0 2 14 67 101 103 121 105 54 567
Westmoreland 1 0 4 33 39 49 59 42 22 249
Fayette 0 2 6 20 57 44 54 43 12 238
Butler 0 3 12 11 10 35 35 69 44 219
Armstrong 0 3 2 7 19 36 35 44 26 172
Clearfield 0 0 1 6 24 39 58 19 2 149
Wyoming 0 0 0 0 2 24 71 15 25 137
Clinton 0 0 0 4 9 35 39 10 1 98
Sullivan 0 0 0 0 0 22 19 27 5 73
Potter 0 0 8 6 8 36 11 1 0 70
Elk 1 1 6 8 6 16 22 1 3 64
McKean 0 2 1 5 7 22 19 5 3 64
Centre 0 0 1 4 7 41 8 2 0 63
Indiana 0 0 0 5 6 7 21 2 0 41
Jefferson 0 0 0 3 3 7 15 9 0 37
Allegheny 0 0 0 1 3 0 5 13 8 30
Lawrence 0 0 0 0 0 0 2 16 8 26
Beaver 0 0 0 0 1 1 5 17 2 26
Somerset 0 0 1 0 7 4 7 5 1 25
Clarion 0 0 3 1 3 3 10 4 0 24
Forest 0 0 0 0 5 1 0 12 4 22
Cameron 0 0 0 3 2 3 7 0 0 15
Mercer 0 0 0 0 0 0 0 5 3 8
Cambria 0 0 0 0 2 1 3 1 0 7
Blair 0 0 0 0 0 4 2 0 0 6
Venango 0 0 0 0 0 0 2 3 0 5
Warren 0 0 2 0 0 0 1 1 1 5
Wayne 0 0 0 1 0 4 0 0 0 5
Columbia 0 0 0 0 0 1 2 0 0 3
Crawford 0 0 0 0 0 0 0 3 0 3
Lackawanna 0 0 0 0 1 0 1 0 0 2
Luzerne 0 0 0 0 0 2 0 0 0 2
Bedford 0 0 0 0 0 1 0 0 0 1
Huntingdon 0 0 0 0 0 1 0 0 0 1
Total, by year 8 36 115 335 816 1598 1963 1348 614 6833

Source: Pennsylvania Department of Environmental Protection, Office of Oil and Gas Management.
*Data through June 30, 2013 (accessed July 4, 20%8)dy counties.
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Appendix B. Marcellus Activity County Typology Definitions for Pennsylvania

Category

Geological Definition

Activity level

Counties

Core Counties
with High Drilling
Activity’

(N=7)

More than 50percentof
the land area is in the
core Marcellus formation

Annual average
64 or more
Marcellus wells
2005 to 2010

Bradford, Fayette, Greene, Lycomir]
Susquehanna, Tioga, Washington

Core Counties
with Low Dirilling
Activity

(N=12)

More than 50percentof
the land area is in the
core Marcellus formation

Annual average
less than 64
Marcellus wells
2005 to 2010

Armstrong, Cambria, Camergn
Clearfield, Clinton, Elk, Indiana,
Jefferson, Pottér Somerset,
Sullivar, Wyoming

Counties in the
Marcellus 2°
Tier

(N=19)

1 percent50 percent
land area is in the core
and 25 percentor more
land area is in the less
viable areas (¥ tier or
gray areas in Figure 2)

Not applicable

Bedford, Blair, Butler, Carbon,
Centre, Clarion, Columbia, Crawfor
Forest, Lawrence, McKean, Mercer,
Monroe, Montouf, Pike, Schuylkill,
Venango, Warren, Wayne

Urban Counties
in the Marcellus
Shale-Core or
2" Tier

(N=6)

Marcellus Core or" Tier
andidentified as urban
by the Center for Rural
Pennsylvania

Not applicable

Allegheny, Beaver, Erie, Lackawant
Luzerne, Westmoreland

Counties with No
Marcellus Shale
(N=23)

25 percentor less viable
Marcellus land area or n(
Marcellus land area

Not applicable

Adams, Berks, Bucks, Chester,
Cumberland, Dauphin, Delaware,
Franklin, Fultof) Huntingdon,
Juniata, Lancaster, Lebanon, Lehig
Mifflin, Montgomery, Northampton,
Northumberland, Perry, Philadelphis
Snyder, Union, York

®See McLaughlin, et al. 2012.
®Note this category includes all four study counties.

“Thesecounties are excluded from those analyses that use American Community Survey (AG§dhree

estimates, as their populations are too small to be estimated.

*For more on maps, see the Penn State University Marcellus Center for Qutreach and Research
(http://marcellus.psu.edu) and Dell, Lockshin, and Guber (2008).
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Appendi x C. Criminal Justice System Flowchart
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Appendix D: Definitions
The following are definitions of offenses used in the Uniform Crime Repdttogram

Part | OffensegAdapted fromCriminal Justice Information Services 2013)

Label

Definition

Criminal Murder

Murder and Nonnegligent Manslaughter: The willful (nonnegligent) killing of one human
being by another.
Manslaughter by Negligencé&he killing of another person through gross negligence.

Forcible Rape

Rape by force: The carnal knowledge of a female forcibly and against her will. By definit
sexual attacks on males are excluded from the rape category and must be classified as
assaults or other sex offenses depending on the nature of the crime and the extent of in
Attempts to commit forcible rape

Robbery: The taking or attempting to take anything of value from the care, custody, or control of g
person or persons by force threat of force or violence and/or by putting the victim in feal
Robbery involves a theft or larceny but is aggravated by the element of force or threat o
force (through use of a firearm, knife or cutting instrument, other dangerous weapon, or
hands, ists, feet, etc.)

Aggravated An unlawful attack by one person upon another for the purpose of inflicting severe or

Assault aggravated bodily injury. This type of assault usually is accompanied by the use of a wg
or by means likely to produce death great bodily harm.

Burglary: The unlawful entry of a structure to commit a felony or a theft.

Larcenythetft:

The unlawful taking, carrying, lending, or riding away of property from the possession or|
constructive possession of another.

Motor Vehicle
Theft:

The theft or attempted theft of a motor vehicle.

Arson:

Any willful or malicious burning or attempt to burn, with or without intent to defraud, a
dwelling house, public building, motor vehicle or aircraft, personal property of another, e

Partll OffenseqQuoted from: http://www.fbi.gov/aboutus/cjis/ucr/additionatucr-
publications/ucr_handbook.pdf):

Label Definition
Curfew and (Persons under 18)Violations by juveniles of local curfew or loitering ordinances.
Loitering Laws
Drug Abuse The violation of laws prohibiting the production, distribution, and/or use of certain contro
Violations substances and the equipment or devices utilized in their preparation and/or use. The
unlawful cultivation, manufacture, distribution, sale, pursBause, possession,
transportation, or importation of any controlled drug or narcotic substance. Arrests for
violations of state and local laws, specifically those relating to the unlawful possession, §
use, growing, manufacturing, and making of naicdrugs.
possession or use
sale or manufacture
Disorderly Any behavior that tends to disturb the public peace or decorum, scandalize the commun
Conduct: or shock the public sense of morality.

Driving Under the
Influence:

Driving or operating a mor vehicle or common carrier while mentally or physically impain
as the result of consuming an alcoholic beverage or using a drug or narcotic.

Drunkenness:

¢2 RNAY] FtO02K2f A0 0SOSNIr3ISa G2 GKS SEI
coordinationare substantially impaired. Exclude driving under the influence.

Embezzlemen

The unlawful misappropriation or misapplication by an offender to his/her own use or
purpose of money, property, or some other thing of value entrusted to his/her care, cust
or control.
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Forgery and

The altering, copying, or imitating of something without authority or right, with the intent

Counterfeiting: deceive or defraud by passing the copy or thing altered or imitated as that which is origi
genuine; or theselling, buying, or possession of an altered, copied, or imitated thing with
intent to deceive or defraud.

Fraud The intentional perversion of the truth for the purpose of inducing another person or othg
entity in reliance upon it to part with sontiging of value or to surrender a legal right.
Fraudulent conversion and obtaining of money or property by false pretenses.

Gambling To unlawfully bet or wager money or something else of value; assist, promote, or operat
game of chance for money or sorother stake; possess or transmit wagering information;
manufacture, sell, purchase, possess, or transport gambling equipment, devices or goo(
tamper with the outcome of a sporting event or contest to gain a gambling advantage.

Liguor Laws The violaton of state or local laws or ordinances prohibiting the manufacture, sale, purch

transportation, possession, or use of alcoholic beverages, not including driving under th
influence and drunkeness.

Offenses Against

the Family and
Children

Unlawful nawiolent acts by a family member (or legal guardian) which threaten the phys
mental, or economic welbeing or morals of another family member and which are not
classifiable as other offenses, such as Assault or Sex Offenses.

Prostitution and
Commercialized
Vice

The unlawful promotion of or participation in sexual activities for profit.

Runawayg

(Persons under 18)Limited to juveniles taken into protective custody under the provision
of local statutes.

Sex Offenses

Offenses againsthastity, common decency, morals, and the like.

Stolen Property

Buying, Receiving, Possessiaylying, receiving, possessing, selling, concealing, or
transporting any property with the knowledge that it has been unlawfully taken, as by
burglary, embezzlaent, fraud, larceny, robbery, etc.

Suspicion Arrested for no specific offense and released without formal charges being placed.

Vagrancy The violation of a court order, regulation, ordinance, or law requiring the withdrawal of
persons from the streetsraother specified areas; prohibiting persons from remaining in at
area or place in an idle or aimless manner; or prohibiting persons from going from place
place without visible means of support.

Vandalism To willfully or maliciously destroy, injuresfigure, or deface any public or private property,
real or personal, without the consent of the owner or person having custody or control b
cutting, tearing, breaking, marking, painting, drawing, covering with filth, or any other su
means as may be spiéed by local law.

Weapons Carrying, Possessing, etd@.he violation of laws or ordinances prohibiting the manufacture

sale, purchase, transportation, possession, concealment, or use of firearms, cutting
instruments, explosives, incendiary devicespthrer deadly weapons.
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