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Background 

Beginning in 2003, the Marcellus shale formation began to be a target of extensive 

unconventional natural gas exploration and development activity in the northeastern U.S. 

(Engelder and Lash 2008; Harper 2008).  By the second half of 2008, the Susquehanna River 

Basin Commission (SRBC, an inter-state body given authority to issue permits for the 

withdrawal and consumption of water from the river) saw an increase of over 200% in the 

number of applications for water withdrawals and consumptive water use permits as a result of 

new exploratory Marcellus gas wells being drilled within the watershed (Beauduy 2009).  While 

the SRBC is charged with permitting these activities, Pennsylvania’s Water Rights Act of June 24, 

1939 mandates that the Pennsylvania Department of Environmental Protection (DEP) protect 

every citizen’s access to clean drinking water by reviewing applications for surface water 

withdrawals to ensure that new or expanded withdrawals: “Will not conflict with water rights 

held by any other public supplier, is reasonably necessary for the present purposes or future 

needs of the public supplier making the application, will not interfere with navigation, will not 

jeopardize public safety, and will not cause substantial injury to the Commonwealth.”   

Water withdrawals of the magnitude required for shale gas drilling and production 

processes may place increased pressure on the Susquehanna River basin’s surface water and 

groundwater resources and cause increased conflicts with other human consumptive water 

uses and ecological services and functions of the watershed.  Based on monitoring reports, a 

typical development well that uses horizontal drilling and hydraulic fracturing to release natural 

gas from the Marcellus shale will consume between three to five million gallons of water over a 

24 to 48 hour period. Of the three to five million gallons used to drill and conduct initial 

hydraulic fracturing at a single Marcellus horizontal well, between 10 and 30% will return to the 

surface as “flowback” (Marcellus Shale Committee). The remainder of the water remains 

underground for an indefinite period of time.   

From January 2009 through April 2011, DEP reported that operators had been permitted 

to drill over 1,600 horizontal Marcellus shale natural gas wells in north-central Pennsylvania’s 

Bradford County and 361 active horizontal well pads with from one to six wells per pad 

(Bradford County Planning Office 2011). This means that if horizontal Marcellus well sites 
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conservatively consume three million gallons of fresh water per day, the gas industry will 

consume over 4.8 trillion gallons of water to develop the 1,600 currently permitted horizontal 

wells in this one Pennsylvania County. To meet this need, the SRBC has permitted 33 water 

withdrawal locations in Bradford County, the DEP has permitted the construction of 85 water 

impoundment ponds throughout the County, and as of April 2011, the industry has put in place 

142 water pipelines throughout the County (Figure 1). 

 

Figure 1. Marcellus shale natural gas development in Bradford County, Pennsylvania. 

 
In addition to the large volume of fresh water needed to drill a horizontal Marcellus well, 

the industry also relies on large volumes of chemicals and solid additives to both drill the initial 

well and most significantly to hydraulically fracture the well and extract the natural gas. Before 

the fresh water used in the hydraulic fracturing process is injected underground, it is mixed 

with over 46 chemicals and chemical compounds (Table 1).  While these chemicals typically 

compose less than 0.5% by volume of the hydraulic fracturing fluid, with a three million gallon 
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fresh water consumption rate per well per day, this could result in approximately 15,000 

gallons of these chemicals being transported, stored, and mixed on one well site per day 

(Soeder and Kappel 2009). Multiplied by the over 1,600 Marcellus wells currently permitted in 

Bradford County, this means that it is possible that over 24 million gallons of these chemicals 

per day will be transported, stored, and mixed throughout just one north-central Pennsylvania 

County.    

  

Table 1. Some of the chemicals and chemical compounds used by companies to conduct Marcellus Shale 
hydraulic fracturing operations in Pennsylvania. Source: PA DEP. 

FRW-25 40HTL Methanol 

Iron Check NE100 Methanol 

Sodium Hydroxide Hydrochloric Acid 

Ethylene Glycol Propargyl Alcohol 

Boric Acid Ferrotrol 300L Citric Acid 

GBL-8x Boric Oxide 

Unigel 19XL Guar Gum GW-3LDF Petroleum Distillate Blend 

FRP-21 Polysaccharide 

2,2-Dibromo-3-Nitrilopropionamide GBW-20C 

Polyethylene Glycol Mixture Potassium Chloride 

HAI-OS Methanol  Sodium Chloride 

Acetic Acid FRW14 Hydrotreated Light Distillate 

Acetic Anhydride SAS2 Hydrotreated Light Distillate 

Sodium Bicarbonate Ethoxylated Alcohol 

Monoethanolamine  Glutaraldehyde 

Delta Frac 140 FE100L 

Ammonium Bisulfate HVG-04 

Glycol Ether (ethylene glycol monobutylether) B9 Potassium Hydroxide 

Isopropyl Alcohol BXL-2 Potassium Hydroxide 

IC100L Citric Acid Dazomet 

Ferrous Sulfate, Heptahydrate  Ethylhexanol 

Super OW-3 Isopropyl Alcohol Mineral Spirits 

Super 100-NE Isopropyl Alcohol  Propylene Glycol 

 

The water and solids that return to the surface as flowback from hydrofracked wells is a 

brine that contains more salt than sea water plus additional heavy metals and radioactive 

materials from the geology through which it has flowed (Kirby and Pritz 2010).  Therefore, the 
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flowback is a hazardous waste generated from the drilling operations that must be treated on-

site or at special treatment facilities for reuse and later disposal or collected in ponds and 

holding tanks on-site and transported to landfills and brine treatment and disposal facilities 

(Marcellus Shale Committee).   

From January 1, 2010 through October 29, 2010, there were 214 inspections of 

Marcellus natural gas development sites in Bradford County conducted by PA DEP staff.  During 

those 214 inspections, 421 violations were found.  These violations included chemical spills, 

inadequate casing of wells, improper brine pit construction, lack of proper sewer hook-ups, and 

uncontrolled erosion and sedimentation (PA DEP 2010b). Over twelve households in Bradford 

County have had their drinking water wells contaminated with high levels of methane gas and 

discoloration caused by unknown chemicals.  They are now relying on bottled water for their 

drinking and washing needs.  These water contamination events occurred after Marcellus 

drilling took place; however, the gas companies have denied that they are responsible and the 

DEP has been slow to make a determination of the cause.  In a similar type of methane 

contamination event in Cleveland, Ohio where residents were forced to shut down their 

drinking water wells and seek other sources of safe drinking water, the Ohio Department of 

Natural Resources determined that methane and hydrocarbons had contaminated groundwater 

due to improper drilling and casing of a natural gas well (Ohio Department of Natural Resources 

2008).  

Perhaps two events in Bradford County since this project began capture the risks of 

shale gas drilling most dramatically.  The first event occurred in late August 2010 when a 

landowner noticed methane gas bubbling up along the western bank of the Susquehanna River 

in Bradford County at Sugar Run in Wilmot Township (private conversation and direct 

observation, David Buck, September 2010).  DEP found that the methane gas bubbling from the 

Susquehanna River was the result of Marcellus drilling two miles away (PA DEP Press Release, 

September 17, 2010).  As of July 2011, the gas is still bubbling from the river at this spot. The 

second event occurred on April 19, 2011 at a natural gas drilling site in Leroy Township when 

thousands of gallons of hydraulic fracturing chemicals and water blew back from a well at the 

Atgas well pad that was in the second stage of hydraulic fracturing. The chemicals flowed from 
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the well head for more than twelve hours before being contained. Before they were contained 

the chemicals broke through the earthen berm containment, flowed into a freshwater pond, 

flowed onto fields where cows were grazing, and eventually flowed into Towanda Creek, a 

tributary of the Susquehanna River.  Amphibians in a nearby pond were found dead after the 

release.  

Problem Statement 
 Global and national economic and political pressure to find and develop U.S. energy 

sources, such as natural gas, are motivating Pennsylvania and other states within the Marcellus 

shale formation to look for ways to promote and streamline shale gas exploration and 

development (Beauduy 2009).  State and local economies, as well as individual landowners, 

may benefit from this development as long as there is consideration of technological risks, 

environmental impacts, and short and long-term societal costs (Joint Urban Studies Center 

2008a, 2008b).  However, if no consideration is given to current socio-cultural conditions, rural 

life-ways, and environmental and health risks, Pennsylvania’s people, local rural heritage, rivers, 

and other natural resources will be put at risk by the exploration and development of the 

Marcellus shale natural gas play.  Located at the headwaters of the Chesapeake Bay, the North 

Branch of the Susquehanna River that flows through north-central Pennsylvania’s Bradford 

County is the life-blood of the Bay (Figure 2).  If water withdrawals and consumptive use rates 

from the Susquehanna River watershed as a result of natural gas energy development are not 

regulated cumulatively and sustainably, if unpermitted underground injection and disposal of 

chemicals and chemical compounds used in drilling and hydraulic fracturing continues, and if 

hazardous waste and chemical spills are not prevented, the Chesapeake Bay watershed, a 

national ecological and economic resource worth between $357.9 million and $1.8 billion 

annually (Morgan and Owens 2001), could see an increase in both point and non-point source 

pollution.   
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Figure 2. Susquehanna River Watershed from Chesapeake Bay in Maryland to the south to New York State to the 
north. 
 
 

Spatial and Cultural Context  

The Susquehanna River drains a 27,512 square mile area from its headwaters in New 

York State, on its winding course through Pennsylvania, to its convergence with the Chesapeake 

Bay in Maryland.  The river contributes 50% of the freshwater that flows into the Chesapeake 

Bay making it a critical component in the protection, conservation, and recovery of the 

Chesapeake Bay ecosystem (SRBC 1970).  Seventy-two percent of the Susquehanna River 

watershed is underlain by Marcellus shale (Roen and Kepferle 1993). This study focuses on 
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townships along an approximate 25-mile segment and five-mile corridor of the Susquehanna 

River in Bradford County, Pennsylvania (Figure 3).  

 

Figure 3. Study area. 

The area of Pennsylvania through which the North Branch flows has been referred to as 

the Endless Mountains since at least the early 1800’s. The landscape is dominated by rolling 

hills, hidden waterfalls and valleys and forested mountains for as far as the eye can see. 

Humans have dominated this landscape for thousands of years.  The indigenous 

Susquehannock found abundant resources for food, clothing, shelter, and raw materials for 

creating ceremonial and trading products such as weapons, pottery, and baskets.  Today there 

are farms, working forests, and hunting camps across the countryside, multinational 

corporations that operate factories on the banks of the Susquehanna River, small towns of 

retirees from Wilkes-Barre, Philadelphia, New York.   
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In Bradford County, the people are cordial to outsiders, implants or “flatlanders,” but 

you are not an insider or “ridgerunner” unless you have deeper roots— at least your parents 

must have been born in the County. To a native, family history and the history of family land is 

important, much of this passed down through oral traditions and storytelling. Family is also the 

locus of community and social life to a native of Bradford County. This is their traditional culture, 

their way of relating to each other and to the outside world is through sitting at the kitchen 

table or in the garage swapping stories. It is an insular place, and at times a violent place.  

Many self-described “back to nature” hippies moved to the county in the 1970’s and 

some still live their today.  A couple who was part of this migration and still lives there today 

told me there is no “culture” in the county, going on to say that backyard pig roasts (even if 

they were invited to them) were not their idea of culture. This couple recently purchased a 

home in New York’s Finger Lakes where they hope to move away from active shale drilling. For 

many local, seventh or even second generation farmers moving from their homes, farms, 

retirement, and legacy is not an option.           

 

Research Questions 

This research set out to ask two main questions: What are the different meanings local 

rural landowners attach to the Susquehanna River? And, how do those meanings relate 

spatially to negotiations over competing uses and rights to surface water and groundwater in 

light of natural gas exploration and development within the Marcellus Shale play?   

 Psychologists, sociologists, and anthropologists working on environmental values and 

beliefs have shown that “sense of place” and degree of attachment to a particular place may 

play an important psychological and socio-cultural role in determining why and how certain 

people engage in, opt out of, or ignore conflicts involving the future of a place (Goudy 1990; 

Harrison and Burgess 1994; Brandenburg and Carroll 1995; Norton and Steinemann 2001; 

Forsyth 2003; Davenport and Anderson 2005).  For example, Vorkinn and Riese (2001) found 

that residents’ sense of place and attachments to places that were affected by hydropower 

development were a better predictor of attitudes toward hydropower development than their 

socio-demographic characteristics.  The concept “sense of place” is used here to describe the 
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phenomenon whereby individuals and groups of individuals ascribe social meaning, or 

interpretations, to places, negotiate those interpretations, and even choose to modify bio-

physical features based on their interpretations (Tuan 1977).  Attachments to place can be 

qualitatively analyzed by looking at the different ways that people talk about places, interact 

with places, and relate with each other in places.  In this study, I am most interested in 

understanding how the different place-based meanings, and thus senses of place and 

attachments to place, ascribed to the Susquehanna River landscape by local rural landowners is 

or is not related to their personal and collective conflicts and negotiations over the uses and 

rights to surface and ground water during exploration and development of the Marcellus Shale 

natural gas play.   

Unlike some parts of western Pennsylvania and the United States where the coal, oil, 

and gas development rights have been severed from the surface rights, the majority of the 

mineral development rights in north-central Pennsylvania at the time the Marcellus shale gas 

boom began between 2003 and 2006 were still owned by the surface landowner.  In these 

areas the natural gas companies are lessees of the mineral development rights and the surface 

owner maintains control of their property as the lessor unless they sign separate legal 

agreements allowing companies to use the surface of the property according to the 

landowner’s terms and conditions regarding wildlife, forest resources, public health, soil, air, 

and water quality protections.  As I have repeatedly documented during fieldwork for this study, 

and as others have documented in other places where natural gas development is taking place 

throughout the United States, companies and their contractors and subcontractors use 

intimidation, harassment, and lying to gain access to the surface without such legal, landowner-

specified agreements.  While the legal issues this raises are beyond the scope of this study, one 

of the important questions that this study sets out to answer is: Are rural landowners 

considering their current attachment to place and “sense of place” when talking about, 

interacting with, and relating with the natural gas industry and each other on the future of their 

water resources in the face of rapid industrialization? For instance, does a farmer consider her 

aesthetic attachment to the creek that flows through one of her fields when approached by a 

land man to lease the field for a 20-acre water impoundment pond?  If her attachment is 
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considered, does it effect how she negotiates or chooses not to negotiate about the placement 

of the water impoundment pond? Does she talk about her actions and negotiations with other 

landowners? And, if she does, does her sharing of her experiences have any influence on how 

other landowners perceive the natural gas industry and does this translate into how they 

choose to negotiate with the industry?  By conducting a participatory research project that 

follows a small cohort of rural landowners in their experiences with the natural gas industry on 

their lands, in their communities, and in their county, this study hopes to begin answering some 

of these questions and documenting their broader spatial, social, psychological, and 

environmental significance.   

Research Methods 

A community-integrated participatory research process using Geographic Information 

System (GIS) technology (Harris and Weiner 1998; Palin 2004), focus groups, participant 

photographic essays (Wang 2004; Pierce 2008), photo and video documentation, interviews, 

participant observation, and archival document analysis was used to: 1) directly involve local 

landowners in rural Pennsylvania in a cognitive, affective, and spatial exploration of their 

attachment to place and overall sense of place within the Susquehanna River watershed, 2) 

map their individual and community identities, 3) share experiences related to environmental 

changes and rapid industrialization taking place as a result of the gas industry, 4) map their 

relationships to political and economic factors, and 5) assess their roles in on-going 

negotiations over the Susquehanna watershed’s long-term management related to natural gas 

exploration and development. 

 

Pilot Phase: Entering the Field, August 2009-December 2009 

Selecting the Study Location 

There were eight main reasons why I decided to focus the study in Bradford County. The 

reasons were primarily theoretical and related to the research questions I set out to answer, 

but there were several reasons that were directly related to the participatory and qualitative 

methodology being used.  
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The first reason for selecting Bradford County, and perhaps most significant in terms of the 

main research questions, was that my preliminary analysis of the geographic location of DEP 

and SRBC permit volume, the proximity of the majority of Bradford County’s private land area 

to the Susquehanna River, Tennessee Gas Pipeline and Millenium Pipeline, and the shale 

density within Bradford County showed that there was more gas development and water 

withdrawal activity planned to take place on Bradford County private land than in most other 

counties within the Susquehanna River watershed.  In order to capture the values and feelings 

of landowners who are in the midst of negotiations over natural gas development it was 

essential to focus the study in a location where the most gas development activity was being 

planned. 

Another theoretical consideration for selecting Bradford County was based on analysis of 

the County’s demographics from the last 10 years. These data show a trend toward a 

decreasing and aging population, and a gradual shift away from rural and farm livelihoods, 

towards manufacturing and service industries (Table 2).  Such a trend led me to believe that 

population and social change had been occurring in the County over the past decade.  These 

changes were confirmed by conversations with town and county officials and social workers 

(private conversation, Towanda Water Authority, January 2010).  It was important to have this 

baseline of demographic trend data in order to be able to better discern how rapid 

industrialization being brought about by the gas industry could be impacting the County on a 

population, as opposed to individual landowner, level.   

A third theoretical consideration was the presence of existing, on-going, and documented 

river contamination and environmental justice issues related to the locations of several large 

manufacturing plants in Bradford County along the Susquehanna River, including Craftmaster in 

Wysox, DuPont and Global Tungsten Powders (GTP, previously, and still referred to by most 

native residents, as Sylvania) in Towanda, and Cargill in Wyalusing.  According to local 

environmental activists (armed with binders of thousands of pages of documentation) 

contamination issues, particularly a decline in air quality, have been common since the DuPont 

plant first opened in the 1940’s.  Yet, according to these activists and state records, the 

Pennsylvania DEP has not conducted any comprehensive studies of the air or put in air quality 
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monitors as requested (private conversation, Diane Siegmund).  All of these manufacturing 

plants are subject to the U.S. Environmental Protection Agency’s RCRA and NPDES permit 

program, so there is documentation on violations and problems with regards to groundwater 

and surface water contamination (EPA 2008).  These records could be useful to this study in 

considering perceived and actual cumulative contamination problems that might be due to an 

increase in new industrial activities related to natural gas development.  

During my first days of fieldwork local residents told me that in the past there was 

outspoken opposition by Bradford County residents to the citing of more factories and 

hazardous waste sites along the Susquehanna River partly as a result of the existing problems at 

the Dupont and GTP facilities.  One staff person at the Bradford County Conservation District 

told me that he could not understand why local residents who were so opposed to a hazardous 

waste incinerator going in along the Susquehanna River not ten years ago are not now just as or 

more outraged at how the gas industry is currently developing the County without any 

environmental safeguards in place (private conversation, Michael Lovegreen).  This peaked my 

interest to find out what made the new gas industry developments different from previous 

developments along the river in the County. Was it because most of the natural gas 

developments were occurring on private land? Was it because the development was spatially 

dispersed? Was it lack of information? Was it apathy? Are residents tired of fighting? Or, do 

residents believe that there is nothing that they can do?  

In addition to current industrial and manufacturing activity, the County has a long history of 

extractive industries such as coal, lumber, and hard rock mining that is well documented and 

remembered (Davies 1985; Conklin 1944).  Many landowner families either came to the area to 

participate in such industries in the mid to late-1800’s and still tell the stories about the mines 

and the camps and the people who labored in them.  This history and the stories of lumber 

camps and mining ghost towns reveals important facets of the local cultural narrative relating 

people to the land and water resources of Bradford County.   

The remaining theoretical reason for selecting Bradford County was the 30-year history of 

landowner involvement, and many times conflict, with agricultural and conservation programs 

aimed at cleaning up the Susquehanna River and Chesapeake Bay. While some of the values 
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and perceptions of Bradford County residents towards the Susquehanna River was documented 

in studies done in 1993 by Wilkes University, the Pennsylvania Environmental Council, and 

Mansfield University, the primary focus of those studies was on recreational and historic values 

and tourism, not on agricultural people or rural livelihoods (Rural Services Institute, Mansfield 

University 1993).  It seemed that there remains a large gap in understanding how agricultural 

landowners value the Susquehanna River and its natural and cultural resources.  

While the Chesapeake Bay programs have had the result of raising the awareness among 

rural landowners of the River’s connection to the Chesapeake Bay, it has also had the result of 

raising the suspicion and even anger of agricultural landowners towards environmental and 

water conservation organizations and programs who they believe have traditionally cast the 

farmer as the main culprit of water pollution to the River and the Bay (Paolisso and Maloney 

2000). Based on conversations and interviews with farmers who believe this I have concluded 

that this attitude is more about pride and tradition in how they make a living and use their land 

and a narrower understanding of environmental consequences than it is about a disregard for 

the environmental consequences of their activities. As it was explained to me by more than half 

of the farmers I have met, a farmer wouldn’t go into a university or office and tell a professor or 

lab scientist how to teach a class or conduct an experiment, so the farmer does not 

“appreciate” a university professor or technical specialist telling him or her how to plant crops 

or graze and milk cows. They would many times add to this “we do all we can to protect our 

water and soil because that is how we make a living and feed the country.” This distrust of 

academically-affiliated scientists made it more difficult to recruit farmers to participate in this 

study, and it made me wonder if this difficulty in building trust with farmers was one of the 

reasons why more sociological and anthropological research on agricultural landowners in 

Bradford County had not been done to date.  It is beyond the scope of this current research 

project to fully investigate the possible causes and consequences of agricultural landowner 

biases towards outside researchers and experts; however, it is clear from my early 

conversations with farmers who did not look favorably on agricultural conservation initiatives 

that their experiences with the Chesapeake Bay clean-up programs and organizations had made 

them wary of any environmental message or research aimed at farmers.  This was also a 
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particularly interesting, and ironic, observation as more and more gas development sites (e.g., 

well pads, compressor stations, impoundment ponds, pipelines, etc.) have been constructed on 

small farms across the County and most farmers, even those who welcome the new income, 

find themselves concerned about the short and long-term environmental impacts of those 

activities and looking for outside help to protect them from such impacts.   

With regards to methodological considerations, there were several fieldwork 

experiences and challenges that prompted my decision to only focus on Bradford County.  First, 

in addition to meeting with officials in Bradford County, I met with officials from Susquehanna 

County, who were being just as heavily impacted by Marcellus development in north-central 

Pennsylvania, to gain local support for the project at the county level during the initial fieldwork. 

Susquehanna County’s commissioners lacked any interest in or access to GIS, which would 

make it difficult for them to use the study.  In addition the County Planner while supportive of 

the project personally, discouraged me from conducting the study in Susquehanna County 

because he felt political opposition to GIS technology was so onerous.  In Bradford County I met 

with as many local officials and landowners as possible the first four months of the project, 

including attending several township meetings, church meetings, a Natural Gas Task Force 

meeting, and a County Commissioner meeting, to give a brief introduction to the study and its 

objectives. While support at the township level in Bradford County was not consistent, I 

received full support from the County Planning and Grants Office and County Conservation 

District and some influential landowners.  They were particularly interested in the GIS that 

would come out of the project and were very willing to help with data acquisition and technical 

support.  The County Commissioners were also accommodating and interested in the status 

and outcomes of the study.   Finally, and simply, the challenging task to gain the trust of local 

residents – which I was warned about from everyone I met with during the initial fieldwork and 

continued to work closely with throughout the project – seemed less challenging if I focused on 

only one county.  

Selection of Study Participants 

To determine the type of Bradford County residents that would be most appropriate for 

this study, I held conversations and informal interviews with Bradford County officials in the 
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Conservation District and the Planning and Grants Office, had conversations with and gave 

presentations to County Commissioners and township supervisors, conducted informal 

interviews with several Bradford County residents who had lived 10 or more years along the 

Susquehanna River, and attended meetings of landowners and concerned citizens.  I also 

reviewed the Bradford County Comprehensive Plan, several local township planning reports as 

well as US Census and USDA Census information, and looked at previous studies that had been 

conducted along the river to assess resident perspectives and attitudes towards the 

Susquehanna River.  

I also collected demographic data on Bradford County from 2000-2009 (Table 2). These 

data show that the County has been categorized by the Commonwealth of Pennsylvania as 

rural based on its population density, approximately 55 people per square mile in 2000. The 

largest employers in the county are manufacturing and social and human services industries, 

with one in ten manufacturing jobs being in the forest products industry. The greatest 

generator of revenue in the County is agriculture, specifically dairy and veal (Table 2).   

Table 2. Bradford County demographic overview. Sources: US Census 2000, American Community 
Survey Data 2009, Bradford County Comprehensive Plan 2004, Bradford County Resource Data Book 
2009. 

Total Population, 2009 61,375 people 

Population Density, 2000 55 people/mi2 (rural) 

Population Growth Rate, 2000-2009 -2.6% 

Median age, 2005-2009 42.4 years 

Median household income, 2005-
2009 

$39,242 

Families below poverty, 2005-2009 11.2% 

Leading employment by sector, 2004 Manufacturing (1 in 10 jobs in the forest products 
industry) 
Education, health, and social services 

Leading revenue by sector, 2004 Agriculture (dairy and veal)  

  
In addition, from talking with County officials, residents, and reading reports I 

discovered that there is a 30-year history of Chesapeake Bay agricultural programs that have 

focused on getting County farms and woodlot managers to implement “best management 

practices”, or BMPs, in order to reduce sedimentation, erosion, and the amount of nutrients 

that flow from farms and lumbering operations into the Susquehanna River, and eventually 
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ends up in the Chesapeake Bay.  The everyday connections to the land and familiarity with the 

Chesapeake Bay watershed conservation efforts that agricultural landowners in Bradford 

County have, led me to the decision to focus the project on agricultural landowners in 

townships bordering the Susquehanna River who own approximately 100 or more acres.  

Finally, specific participants were drawn from word-of-mouth referrals to dairy farmers 

and woodlot owners owning 100 acres or more within the study area. Participants had to be 

willing to attend meetings and speak with and get along with other landowners, and willing to 

provide names of other landowners who might be willing to participate.   

Fieldwork:  Focus Group Meeting and Interviews, January 2010- 
September 2010 
Participant Recruitment & Methodology 

As mentioned above, the distrust of outsiders in Bradford County made the trust-

building and participant recruitment process a much more lengthy process than I had originally 

planned and thus prompted me to shift my effort from holding shorter focus group meetings 

with a greater number of participants to holding more in-depth focus group meetings with a 

smaller number of participants. With this methodological decision I made the trade-off of 

getting deeper, richer data from a smaller group of participants as opposed to getting broader, 

more representative data from a larger group of participants. This, of course, has important 

implications for what this study does and does not say about the County’s agricultural 

landowners, but at the same time it provides a very valuable look into the complexity of 

landowners everyday lives in the face of rapid industrialization, environmental, and social 

change, and most importantly for the primary purposes of this research provides valuable 

spatial information that was used in the design of a community-integrated GIS database. 

I also discovered it was relatively easier to recruit women than men for the study, which 

first led to my decision to focus on women, their families, and their communities.  When I asked 

both female and male landowners why they believed men did not want to participate, they said 

that it was primarily because men, particularly those working on farms, did not feel like they 

had time to sit around and talk for hours, much less about something that was not even 

impacting them yet.  In addition, female landowners told me that they suspected it was difficult 



18 

 

for me to get men to participate because I was a woman. While I did not exclude men from 

participating in the focus groups, their participation was clearly overshadowed by the 

overwhelming interests and views from women.  In addition, male views were captured in 

interviews I conducted and conversations with local officials, the majority of whom were men, 

and long conversations with the husbands of the women who participated in the focus groups.   

This decision to focus on women and families was supported by research in the western U.S. 

by Moen and others from the late 1970’s that showed women and families from rural, 

agricultural communities being disproportionately burdened by the emotional, social, and 

health costs from the rapid development of local energy resources in what are known as 

“energy boomtowns” (Moen 1981).  Increased rates of violent crimes (including rape and 

domestic violence), divorce, alcoholism, fatal car crashes, clinical depression, cancer, fatal 

nervous system disorders, and childhood asthma, are just some of these documented costs.  

However, as the 21st Century marches on, these localized psychosocial and health costs of 

energy development in agricultural communities have continued to mount yet still remain 

outside of the mainstream debates over sustainable energy development.  In an attempt to fill 

gaps in our knowledge on gender disparities in rural areas and to give voice to the psychological, 

social, and health impacts felt by local agricultural women, their families, and their 

communities living in one “energy boomtown,” women farmers and landowners living in river 

towns bordering the Susquehanna River in Bradford County became the main subjects of this 

study (Pini 2002).  Thus, based on the pilot fieldwork described above and difficulties in 

recruiting men, the research question shifted to: What are the different meanings female 

agricultural landowners attach to the Susquehanna River, and how do those meanings relate 

spatially to negotiations over competing uses and rights to surface water and groundwater in 

light of natural gas exploration and development within the Marcellus Shale play?   

As I conducted interviews and collected stories from mostly female Bradford County 

farmers and landowners about the unrelenting pace and mounting social, infrastructure, and 

environmental impacts of Marcellus shale development, the urgent need to find assistance with 

combating what can best be described as legal, environmental, and economic inequalities 

became evident.  Most agricultural landowners who I spoke with during the pilot phase were 
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being asked to sign agreements for development of their properties without complete and 

unbiased information and knowledge of the legal, environmental, and economic consequences 

that could result from development of their land. These early findings resulted in a 

methodological shift towards a more action-oriented, rights-based, collaborative approach. This 

approach, carried out in close collaboration with study participants, has taken two forms. First, I 

have been assisting landowners in finding appropriate and landowner friendly expertise to 

assist individuals and groups in legal and environmental circumstances they are facing, and 

second I have been providing guidance to landowners on systematically documenting (in video, 

photographs, and spoken word) cases of corporate and political malfeasance that have resulted 

in environmental, psychological, social, and economic harm. 

As part of the documentation of environmental impacts and in an effort to collect baseline 

information on current water quality in the area, I re-allocated a portion of the grant resources 

towards enabling participants to collect baseline water quality measurements through proper 

volunteer training and sampling.  Working closely with ALLARM, I purchased user-friendly, 

precise, and accurate Total Dissolved Solids (TDS) and conductivity meters for participants to 

use.  With the assistance of the Bradford County Conservation District and a pilot project 

initiated by ALLARM in the spring of 2010, all participants in this study were trained in proper 

quality control and quality assurance methods for collecting water samples, as well as on visual 

assessment of surface waters, wetlands, and drilling activities (ALLARM 2010). 
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Focus Groups 

Table 3. Focus group participants by the numbers. 

Gender 6 female; 1 male 

Average Time on Current Land 36 years 

Place of Birth 4 Sayre, PA; 2 NY; 1 NJ 

Average Age 57 years 

Married 3 participants 

Attend Religious Services Regularly 1 participant 

Employment Status 2 retired; 2 unemployed; 3 self-employed 

Annual Household Income (Range) Less than $20,000 to between $80-99,000 

Average Size of Land 237 acres 

Private Water Wells? all 7 participants 

Land Tenure 5 resident only; 2 both resident and absentee 

Type of Water Wells 3 spring-fed; 2 dug; 5 drilled; 2 driven 

Use of Surface Water Resources (Number of 
Participants) 

irrigation (1); livestock (2); fishing (4); paddling (5); 
swimming (3); hunting (3); hiking/walking (5); 
picnics (2); views/aesthetic enjoyment (2) 

Municipality Where Land is Located 4 Sheshequin; 1 Rome; 1 Terry; 1 Wyalusing; 1 
Towanda 

 

Sheshequin Group 

On Saturday, February 27, 2010 the first focus group session of the dairy and livestock 

farmers was held at The Weigh Station Café in Towanda, PA.  Six women who use their lands 

primarily for dairy and livestock farming were invited to participate. All of the women were 

referred to me from other landowners in the county. I had spoken with all but two of the 

women before sending invitation letters to them two weeks before the meeting date.  Of the 

six invited only two attended the focus group on February 27. Of those who did not attend, one 

told me that her husband still had some questions about the project and she was not 

comfortable attending with his doubts, one was the daughter-in-law of this same woman, one 

told me she and her husband had to sign a non-disclosure agreement as part of their surface 

agreement with a gas company and that they were concerned that participation in the project 

would violate that clause, and one was unreachable by phone prior to the meeting.   

A snowstorm on the Thursday and Friday before the meeting prevented Dickinson 

College students working on the project from coming to Bradford County Friday afternoon, 

meaning that the meeting went forward without video-recording or the property maps.  

Instead, the first session of this group focused on doing the required informed consent question 

and answer period and paperwork, collecting the questionnaires, and brainstorming about 
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what the two women wanted to get from the group in terms of individual and collective 

outcomes.      

Three specific overarching outcomes were identified from this brainstorming with the two 

women dairy farmers.  All involved using maps as a communication and awareness raising, 

evaluation, and even tracking tool.  The first outcome was tracking and documenting quality of 

life changes in the realms of the environment, economics, and social/neighbor relationships. 

The second outcome was creating a baseline of water data from drinking wells, streams, and 

springs. And, the third outcome was to create a mechanism to share what they are learning and 

empower other landowners and neighbors to ensure protection of personal property, livestock, 

land, and water from gas development.  

The two women at the first focus group were also given disposable cameras and index cards, 

and instructions to create a photographic essay of their land, water, families, communities, and 

anything else that held special meaning to them.  At the second meeting of the group, two 

more women were recruited by the participants themselves.  These women were included in 

the outcome brainstorm by asking if they had anything new to contribute and were also given 

disposable cameras and index cards, and instructions to create a photographic essay.  With the 

addition of these two participants, it became not just a dairy farmer group, but an all-woman 

Sheshequin Township small farm landowner group. 

Woodland Group 

On Saturday, May 15, 2010 the first focus group session of the woodlot owners was held at 

The Weigh Station Café in Towanda, PA.  Taking into account lessons learned from recruiting for 

the first focus group of dairy farmers, I changed the method for invitation and direct 

recruitment.  Instead of formal letters of invitation, including the participant questionnaire and 

consent forms, I sent emails and made phone calls inviting eight different landowners to come 

and learn more.  I had spoken before to all but three of these invitees.  I did not ask anyone to 

commit to participation before showing up at the first meeting or send them any 

documentation beyond an e-mail if they had internet access.  I still got a small response, with 

three people from Bradford County and one person from Wayne County (who was a partner of 

one of the Bradford County attendees) coming to the first group meeting.   
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Three specific overarching outcomes were identified from the brainstorming of the woodlot 

owners at the first meeting. The first outcome was about building strong relationships with like-

minded people, including providing a meeting space where it was safe to vent about 

antagonisms towards the gas industry and strategize about “facing the enemy.” The second 

outcome was specifically about mapping. It involved four separate actions: mapping the history 

of the area, using maps to track air, water, and wildlife and invasive species problems that are 

occurring in the County because of the gas development, using maps to track the development 

of rights-of-way areas (“corridors”) being created in forested areas, and learning more about 

how mapping is done with GIS and for this project.  The third outcome identified by the 

woodland owners group was related to following and monitoring changes in regulations that 

govern the natural gas industry at the local, state, and federal levels.  The Sheshequin Township 

group stuck with the outcomes that they generated from the first meetings, while the woodlot 

owners group decided to revisit their outcomes at the beginning of each new meeting. So, at 

the fourth woodlot owners meeting, another outcome was identified – to follow closely the 

local community impacts of gas development.  Three specific impacts were identified as 

important to track: lack of affordable housing, over-enrolled schools, and drop-off in availability 

of hires for local non-gas businesses. 

 

In total, three meetings, each averaging three hours in length, were held with each 

group in which participants mapped their lands and water features, discussed and mapped out 

their relationships with their neighbors, identified special places in the county, and shared their 

photographs of the most important things to them about their properties and the surrounding 

area.  In addition to providing important data about individual and collective senses of place, 

these first three meetings also resulted in identification of specific indicators of quality of life 

changes that could be used to understand how rapid gas development in the county is 

impacting agricultural landowners’ daily lives, their lands, and their family and community 

connections.  At the fourth meeting of each group I asked participants to take all this into 

account in developing, through a guided consensus process, a phrase or words that best 

described how they would convey their experiences to each other and those not involved in the 
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project with regards to their “own” land and “our” land.  Each group developed a short photo-

essay of their properties and developed a phrase that seemed to capture both their collective 

values and their feelings about the natural gas industry.  

Analysis of Agricultural Landowners’ Senses of Place and its Influence on 
their Negotiations over their Land and Water Rights   

The interview, video, spatial, and photographic data from these meetings were analyzed 

separately after each focus group meeting and then together and more comprehensively from 

October 2010 to July 2011. This analysis stage identified the groups’ shared concerns about the 

rapid acceleration of gas development and its impact on quality of life, generated maps of 

“special places” and land-owner generated water resources, identified and documented threats 

to water and land resources, and began to describe how landowner attachments to places and 

resources may relate to their experiences with the natural gas industry in Bradford County. A 

geographic information system database was created to organize all spatial data and to 

facilitate the production of participant maps. Most importantly, what has emerged from this 

research and analysis is a way of geographically and culturally describing how agricultural 

landowners perceive and experience the development of Marcellus shale natural gas in their 

lives and communities.  In addition, the results of this analysis should serve as a framework for 

conducting further studies into community impacts from these rapid economic and land use 

changes related to shale gas development.    

 

Shared Concern: Changing “Quality of Life”  

Both landowner groups focused their desired outcomes on concerns they have regarding 

how the rapid development of Marcellus shale natural gas is currently, and could in the future 

impact their livelihoods, their land, their family, and the County. More specifically, such 

concerns included:   

 protecting the rural quality of life and “our home” 

 compiling a baseline of clean water from wells, springs, and creeks prior to activities 

 protecting their own and their family’s health and well-being 

 protecting their financial and land assets 
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 monitoring and tracking ecological changes in waterways, forests, soils, wildlife, and 

plants 

 increasing local, county, and state taxes on properties with gas leases  

 documenting and mapping what has been here, what is here now, and what is changing  

 understanding and advocating for landowner rights and strategies regarding leases and 

agreements 

This last concern includes five subthemes: addressing the disparity in amount paid between 

properties, protection of private drinking/irrigation water supply, making sure companies have 

adequate liability/clean-up insurance, monitoring all aspects of company activities, and 

recovery/restoration/remediation of damaged timber, topsoil, and watershed resources.   

In addition, other broad concerns related to gas development that were first raised 

during the scoping phase of field work in Bradford County again came up during meetings with 

these agricultural landowners.  These included: impact of lack of affordable housing on fixed-

income and disadvantaged residents resulting in homelessness, impact influx of “fast money” 

could have on farming, impact of increased traffic and overall industrialization could have on 

the Endless Mountains’ agricultural and tourism industry, impact of development activities on 

historic and archeological resources, and an overall lack of local resources to handle these 

impacts and new burdens to the infrastructure, such as roads, schools, hospitals, law 

enforcement, municipal water and sewer, and emergency response personnel.  

Repeatedly in focus group meetings participants related all of these concerns back to 

how their lives were being changed and the quality of their lives altered irreversibly by the 

rapid development of the gas industry in the County and near their lands.  They all wanted a 

way to document these changes. They used stories and words related to “death,” “loss,” or 

“cancer” to describe a feeling of “fear” that went along with the changes in quality of life they 

were anticipating or had already begun experiencing.  In an attempt to get to a common 

understanding of what “quality of life” actually meant to these landowners in order to better 

document such changes, I asked them what made their properties, the landscape of Bradford 

County, the Susquehanna River and its creeks that ran through or by all of their properties 

meaningful to them, and then asked if that was part of “quality of life” to them.  I asked them 
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questions and invited them to talk about what “quality of life” meant to them in the group 

settings and then gave them cameras and notepads to take photographs and write about what 

was most meaningful to them about their lands and surrounding areas outside of the groups. 

Out of these conversations, images, and reflections six common quality of life concepts (or 

indicators) emerged. These were:  

1. Clean Water 

2. Fresh Air  

3. Fertile Soil  

4. Rural Way of Life, including the business and life of farming, access to hunting & 

fishing, walking the land, and knowing your neighbors 

5. Economic Security, including using land as retirement income  

6. Family and Land, including preservation and reverence of the past and memories, 

participation in the present, and protection for the future    

These indicators are being used in framing on-going ethnographic research and community 

psychology surveys to document how the gas developments in Bradford County may be 

changing rural landowners’ senses of place and attachments to their lands and communities 

over time (Perry 2011). 

Participant Mapping and GIS 

Participants were asked questions and had discussions about the County’s character, 

special places in the surrounding landscape, and places on their own properties. Participants 

were asked to verify their property boundaries on the county parcel maps and make 

corrections as necessary.  They were also asked to identify their neighbors and describe their 

relationships with their neighbors.  Finally, they were asked to identify surface and ground 

water features on their properties and areas of poor drainage or flooding. The questions and 

discussions for these mapping sessions involved extensive use of paper maps created in GIS of 

the county and of participant land parcels as identified by county data.  Participants’ 

delineations of property boundaries, special places, neighbors, and water features with pen 

directly on the paper maps were taken back to Dickinson College after each meeting and 

digitized using ArcMap.  These digitized maps were organized by landowner and by group into a 
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“draft” geodatabase to generate new “draft” parcel and county maps containing this 

participant-generated data and referenced to existing base maps of the county and state 

(examples in Figure 4 and Figure 5). This “draft” geodatabase was shared with all participants at 

a joint meeting of both the Sheshequin and Woodland Groups on August 13, 2010 in order to 

get their feedback and further refine the type of data that they wanted to be included in the 

final GIS. The final geodatabase and examples of the GIS map products shared here are based 

on the feedback received during and after this joint meeting.   

 

Figure 4. ArcMap and ArcCatalog drafts showing many of the participant-generated county-wide data layers. 
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Figure 5. ArcMap and ArcCatalog drafts showing a sample of one landowner’s data layers. 

 

Special Places 

Each group was asked to characterize the County landscape during a guided 

brainstorming session. Both groups used the terms “hilly,” “rocky,” “rolling,” and “winding” to 

describe the physical landscape. Both groups also talked about the abundant and hidden 

waterways and waterfalls and the diversity of plant and animal life found in the County and 

made an explicit connection between these hidden and “secret” landscape features and the 

insular nature of the people living in the County. Two participants in the Woodland Group and 

one participant in the Sheshequin Group said she thought it was the time and effort it took to 

get from one hill to the next, including the miles and miles of unpaved roads in the County, that 

kept people on or close to their land.  

The Sheshequin Group ended up focusing more on the feelings that they had about the 

landscape and the characteristics of people that live in Bradford County, while the Woodland 

Group focused more on the activities that they participated in or activities they associated with 

the landscape both now and in the past.  Following this brainstorm, each individual and group 
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was asked to develop a list of places within the River corridor (besides their own properties) 

that held special meaning to them and to talk about why.  Out of this, a list of 15 special places 

(six by Sheshequin group and nine by the woodland group) were developed and mapped 

(Figure 6 and Figure 7).   

 

 Sheshequin Group Special Places: 

o County School Districts  

o Methodist Church (Trinket) in Sheshequin 

o Unitarian Church in Sheshequin (River Road) 

o Sheshequin-Ulster Elementary School 

o Sheshequin-Ulster Rec Center 

o Totem Park, Totem Pole 

 

 Woodland Group Special Places: 

o Spanish Hill 

o Tioga Point 

o Bald Eagle Island 

o Marie Antoinette Overlook 

o Wyalusing Rocks 

o French Azilum 

o LeRaysville 

o Satterlee Creek 

o Mt. Pisgah 

 



29 

 

 

Figure 6. Sheshequin Group special places. 
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Figure 7. Woodland Group special places. 

Each group believed that these “special places” should be either off-limits to gas 

development activity or should be given special consideration and that special protections 

should be put into place by the State or County before any gas development activity is allowed.  

In talking about the whole County and its landscape, one landowner said: “Everything is a 

gathering place, it’s all based on community.” There was a sense, even an expectation, in both 

groups that this “community,” these “gathering places,” would change as a result of the 

Marcellus shale gas developments. 

 

Insiders/Outsiders, Neighbors, Family, and Place 

I learned through personal experience and by meeting and interviewing farmers who 

labeled themselves and were labeled by others as “outsiders,” that to “insiders” or Bradford 

County natives even if you were born in the County, you were still an “outsider” if your parents 

were not born or raised in the County.  In Bradford County these “outsiders” are referred to as 
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“flatlanders” or “implants.”  But, through the focus group sessions, other interviews, and 

participant observations, I uncovered that there is more to this insider/outsider split— a 

complex history, cultural system, and entire folk language around “insiders” and “outsiders” 

that exists within second, third, fourth, fifth, sixth, and seventh generation Bradford County 

families.   While the stigma of “flatlander” was infuriating for a social scientist trying to gain 

trust, build rapport, and recruit participants it also gave important clues into the multi-

generational Bradford County farmer’s perceptions of others in the County, their own identities, 

and how their attachments to place may be related to their social relations.  People who reside 

in a specific locale for generations possess valuable knowledge about how they, as individuals, 

their kin, and their communities interact with a place in their everyday lives as well as the 

meanings of these interactions (Geertz 1999; Escobar 1999; de Certeau 1998).  

To try to assess their perceptions of those who lived around them and get a better sense 

of how these perceptions could interact with their attachments to and sense of place and 

quality of life indicators (Sirgy and Cornwell 2002), during one of the focus group sessions I gave 

them aerial photographs of their properties and asked them to use sticky notes to identify their 

neighbors’ lands. I did not define neighbor and more than half of the participants thought of 

neighbors in a much broader sense than just adjacent property owners. One participant said: 

“so when you asked for my neighbors, my list would have gone on forever unless you had said 

adjacent.”  In both groups they discussed what made a “neighbor” a “neighbor.” Individual 

views varied widely, but there was a common belief, particularly among the five “insiders” that 

neighbors are those who you exchange gifts with or who do things for you and you do things for 

them. In their view, there was a reciprocal dimension to being a “neighbor.”  A distinction 

between “neighbor” and “family” or “kin” was made by both groups.  To most “insiders” in the 

groups, “family” and “kin” are those who you socialize with and go to parties with, while 

“neighbors” are just those nearby (although not necessarily adjacent to you) who you can call 

upon in times of need or during holidays. One of the “outsiders” said she had never felt she had 

“neighbors” like that, and the other “outsider” said it took her a very long time to find her 

“neighbors,” but she eventually did find a few through asking for technical assistance from 
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older farmers when she first moved to the County and becoming involved in 4-H with her 

children.        

 “There is Water Everywhere” 

Drawing directly on the aerial photographs of their properties, I asked the landowners 

to mark the surface water (intermittent and permanent) and groundwater (springs and wells) 

features on their land.  According to the PA DEP, Pennsylvania’s fresh water surface area alone 

includes 86,000 miles of streams and rivers, 161,445 acres of lakes, 403,924 acres of wetlands, 

and 63 miles of Lake Erie shoreline.  However, Pennsylvania does not keep track of private 

drinking water wells or springs so there is no comprehensive data on that.  Discussions that 

took place while participants were drawing on their paper maps surface and ground water 

features and areas of poor drainage or flooding,  one comment was common to both groups 

and worth noting – all participants felt that it was difficult to draw the water features on their 

property because they noted: “there is water everywhere.”   

There was also a lot of talk among landowners in both groups about how “water is life.” 

They talked about how it sustains their bodies, their families, their family pets, their cows. Thus, 

anxiety over losing their fresh water and what they would do came up in multiple meetings as 

one of the single greatest threats both groups felt from the gas developments in terms of their 

personal and families’ health, their livestock’s suitability for food, impacts to wildlife and 

ecosystems, home and land values, and the future of the area. 

To get a more complete understanding of how individual landowners relate to their 

water resources I also visited participant’s farms and lands, some of their neighbors’ lands, 

active gas development sites on their lands, and at their request began keeping track of reports 

of water contamination, and collected some baseline samples of surface and groundwater. 

During this research outside of the focus group setting, I documented the following sources of 

current water quality problems from March 2010 until the present through interviews, 

photographs, and laboratory water testing: 

• Gas well site permitting, preparation & drilling 

– Well pads permitted & constructed on top of springs; Well pads permitted & 

constructed in floodplains; Erosion & sedimentation issues; Spills of drilling muds 
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and other hazardous substances used on-site; Surface & groundwater 

contamination 

• Chemical hydraulic fracturing process 

– Spills of hazardous substances at well site & during transport; Surface & 

groundwater contamination 

• Impoundment ponds & brine pits 

– Inadequately constructed containment; Surface & ground water contamination 

• Water withdrawals 

– Drawdown of surface water and aquifers (esp. during period of drought) 

• Health problems related to contaminated drinking water 

– Abnormally high levels of barium in blood; skin rashes; gastro-intestinal 

problems 

  

One of the best documented examples of surface, and subsequent groundwater 

contamination that I collected during the study period was from a hazardous substance spill at 

a gas well site is in Granville Township at the Vannoy well site. In spring of 2009 the landowners 

adjacent to this well site, the Burnetts, were notified by the gas company and the PA DEP that 

there had been a 200,000 gallon spill on the well pad and that it had drained down the hill onto 

their land and into their pond (private conversation, Bonnie Burnett). I took samples a year 

later, in the spring of 2010, from the pond and from the stream draining the pond and had 

them sent to a certified lab. These samples showed barium and strontium levels in both the 

pond and the stream above national drinking water levels, which according to EPA Guidelines 

for drinking water should not contain more than 2.0 mg/L barium and 4 mg/L stable strontium 

(Tables 5 and 6). 
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Table 5. Burnett property pond water sample. Tests conducted by Chemical Solutions Ltd. ** Result is above the 
upper calibration standard but within the demonstrated linear range for this analysis.  

 

Table 6. Burnett property stream water sample. Tests conducted by Chemical Solutions Ltd. ** Result is above the 
upper calibration standard but within the demonstrated linear range for this analysis. 

 

Strontium impacts bone development. Barium impacts the heart and central nervous system. 

These chemicals are both associated with the slickwater that is produced from the hydraulic 

fracturing process. The landowners impacted by this spill have been unable to get any relief 

from the gas company, Chesapeake Energy, that owns the well and in February 2011 they filed 

a law suit against the company in District Court for damages and relief.    

 

Attachments to Land 

One of the richest areas of discussion in focus groups and individual interviews, 

particularly with regards to what the gas industry was perhaps irreversibly changing, were the 

connections landowners made between their family histories, childhood memories, their lands, 

the past, and the present. This is most clearly illustrated in the photographs and words created 

by the participants and the focus group discussions around those photo-essays (See Bradford 

County Photo-Essays 2010, DVD). As one of the participating landowners in these discussions 

said, “That’s why we’re feeling this death-feeling because change is a-coming. It’s like you want 

to hold onto it and you know it’s not going to be there.” And, after a three hour session of 

sharing the photographs and stories about their lands and families, one participant noted the 

dread she felt in the pit of her stomach in slowly realizing that all they had been talking about in 

the photographs and writings could so easily be destroyed. Then she said, “It feels like we’re 
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losing our love. The things we love the most may be taken away. That’s what we’re all saying 

with this.” 

Using Cross’ typology of place (Table 4) as a framework for characterizing people’s 

relationships with place, both native and non-native agricultural landowners who participated 

in this study clearly feel a very strong Biographical and Spiritual attachment to place. This is not 

only evidenced by the natives’ exclusionary practices and language towards “outsiders,” the 

distinctions they make between neighbors and kin, their historic, multi-generational family 

connections to their land, the surrounding landscape, relatives, and other families, but also in 

the photographs of family and land and the writings about the connections between the two 

produced by both natives and non-natives.  In addition to the visual, written, and narrative data 

from these group sessions, other geographic-specific evidence of the Biographical attachment 

to place was evident in the naming of roads and hills after families who owned the land, the 

selection of “special places” (i.e., natural and built locations throughout the County that held 

meaning to individual landowners) during mapping sessions that were identified because they 

were places of family memories or shared experiences, and the language used by the native 

farmers in interviews and mapping sessions and tours of the landscape that closely identified 

parcels of land or a particular township with a story or stories of a particular family who had 

lived there for generations.   This genealogical landscape, as some social historians have called 

it, clearly equates a place with family identity and vice versa (Allen 1990).   With the influx of 

global capital from the natural gas industry, the re-making of this genealogical landscape and 

rural landowner’s attachments to and sense of place in Bradford County appears to be well 

underway.     

 

Table 4. Typology of different relationships with place (Cross 2001). 

Relationship Type of Bond Process 

Biographical Historical and familial  Being born in and living in a 
place 

Spiritual Emotional, intangible Feeling a sense of belonging 

Ideological Moral and ethical Living according to moral 
guidelines for human 
responsibility to a place 

Commodified Cognitive (Based on choice) Choosing a place based on list 
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of desirable traits/preferences 

Dependent Material Constrained by lack of choice 

 

Towards the end of 2010 it was no longer the roads and hills, “special places,” and 

family stories inscribed on properties and towns from memory that made up this genealogical 

landscape and the rural countryside of Bradford County. By the end of 2010 it was the gas well 

rig sticking up above the trees or the large new water impoundment pond that was being 

named after the family who owns the property on which these new gas industry facilities now 

sit.  Some of the “special places” of individual or family memories and legacies are being sold, 

demolished, or clear-cut, and that particular family that has lived on that land in that Township 

since it was founded in the 1700’s is moving to Maine.  Returning to the typology of place, 

landowners, depending on their financial and social resources, may be forced to think of place 

in increasingly Ideological, Commodified, or Dependent ways in the face of rapid shale gas 

developments.   

 
Empowering Landowners to Share Information and Find Solutions 

One of the last things the focus groups did was meet one another in a larger group 

meeting.  All of the quality of life indicators developed and explored by the groups were 

discussed, progress towards outcomes that had been set at the first meeting were evaluated, 

and a plan to continue working together and individually on documenting change in their lives 

and in the County was discussed.  All participants had a chance to review the final GIS database, 

and had comments on more data that they’d like to see incorporated with regards to wildlife, 

hunting, and traffic.  A more long-term plan to include air quality, health, and historical imagery 

into the database was also discussed.  The participants strategized about sharing what they had 

learned during the focus group process, including the maps and the idea of taking photographs 

and writing about what was most meaningful, with others and providing their neighbors with a 

sense of empowerment they felt they had gotten from being a part of the project. Several of 

the participants organized the Pennsylvania Landowner’s Group for Awareness and Solutions 

(PLGAS) with offers of financial and public relations assistance from other participants who did 

not feel they had the time to devote to the day-to-day organizing but wanted to contribute in 
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some way. The PLGAS organizers told me they wanted to “empower” others as they had been 

“empowered” by participating in this project.  

In my evaluation, the participatory focus groups and mapping portions of this project 

have far exceeded my expectations of success. In addition to beginning a landowner group to 

help other landowners, the participants in this study have started a blog, produced T-shirts, 

have successfully put pressure on their local elected officials (with letter writing and oral 

testimony at meetings) to consider quality of life issues and local agricultural landowners’ 

concerns when making decisions about the gas industry in the County, and most importantly 

they are now holding informational meetings in local fire halls and township buildings not only 

in Bradford County and across the region.  

 

Building (and Maintaining) Social Capital in the Face of Rapid Change 

The small focus group mapping processes and individual photographic and writing 

reflections that these landowners engaged in, as well as the facilitated conversations that went 

on during this project ended up serving a much greater purpose than just development of a 

participatory GIS and collection of sociological data. Clearly the maps and photographic essays 

and quality of life indicators produced by the participants are tangible outcomes that will assist 

them and other landowners they interact with in more clearly articulating their concerns and 

expectations of the shale gas developments in their County and the rest of Pennsylvania.  But, 

what was perhaps unexpected about this was the sense of commitment that emerged from all 

participants to continue working and learning together.  At the joint meeting of both groups in 

August 2011, participants reported feeling a sense of relief in finding a common group of 

people in the County who they could openly and safely share their concerns with, and said they 

were experiencing a growing feeling of empowerment and strength to face the changes 

occurring in the County.  

While a part of the reason for the success of these groups in facilitating group cohesion 

and empowerment is a current (as of August 2011) lack of other forums to allow open and safe 

(from public or private criticism) discussions about fears, expectations, and worries related to 

the rapid changes being brought on by the shale gas developments. The type of sharing 
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between different types of residents, whether “insiders,” “outsiders,” “wealthy landowners,” 

“poor farmers,” college educated, or high school degreed, is rarely practiced in Bradford County; 

as this research has shown, Bradford County is a place where the culture and social relations 

are very tied to kin relationships, family histories, and as some participant’s believe, the hilly 

landscape’s insularity.   

The success of this project is also attributable to the make-up and design of the focus 

group sessions themselves: the individual groups that all had something in common got people 

talking, and helped them feel comfortable expressing their views and thoughts and in the 

process individual and group consciousness raising and social bonding took place, while the 

final bringing together of the two different groups got people talking about their shared views 

and thoughts in slightly different ways, and got them sharing their differences, which led to 

more consciousness raising and the bridging of different views and opinions. These two types of 

group interactions are what sociologists refer to as “bonding” and “bridging,” and if nurtured 

over time may lead to new forms of social capital (Coffé and Geys 2007; Parisi et al. 2004; Flora 

1998).  In particular, bridging forms of social capital (which according to the field work 

conducted in Bradford County since 2009 appear to be lacking from most group and social 

settings) can work to break down barriers and conflicts created by ideological tensions, 

economic, age, race, and ethnic differences, and even deep-seated cultural differences.  Other 

research has shown that maintaining social capital that incorporates a diversity of values, 

beliefs, attitudes, and opinions may assist communities in becoming more resilient in the face 

of rapid change brought on by an environmental or human-caused disaster or poorly planned 

economic development projects (Hegney et al. 2008; Evans and Syrett 2007; Paxton 2002).  

Building and maintaining these forms of social capital empowers individuals to find a voice and 

allows relationships to form among a diverse group of individuals working together to protect a 

common good.   

One step towards maintaining this social capital occurred on July 20, 2011, when both 

groups asked me to organize and facilitate another joint meeting of the two groups, what they 

now call the “core group.” The main theme that came out of this meeting was captured in one 

of the Sheshequin women’s own words: “Home is worth fighting for.” At this meeting I took the 



39 

 

opportunity to deliver to each participant DVDs containing a video of their oral history 

interview, their maps, photo-essays, and copies of the main presentations and manuscripts that 

had been produced from the project.  Each person had a chance to share significant 

experiences of change over the past year and set a personal goal for what they wanted to get 

out of the meeting.  All had experienced bullying by one of the largest natural gas companies 

operating in Bradford County, and shared disappointment and worry about the rapid rate of 

developments and lack of political leadership. All agreed to produce a public art project based 

on the maps and photographic essays that came out of the participatory project I led. In 

collaboration with one of the participants and a colleague from Dickinson College, I will be 

helping to facilitate and organize the exhibit during the Fall of 2011.   PLGAS gave an update on 

their activities, and the commitment of resources to support PLGAS’ outreach to agricultural 

landowners was once again reiterated by others in the group. Everyone agreed that the “core 

group” should invite other landowners to join them, or at least talk with them.  There is still a 

sense that these group meetings are one of, if not the only, safe space to share openly about 

concerns and expectations about the gas industry without retribution.  By holding more 

meetings, inviting new landowners to participate who have important stories or experiences to 

share, and documenting those stories in audio, video, or writing, the group feels they are 

expanding and promoting this safe space.  They all agreed to meet again in September 2011 to 

more clearly articulate the exhibit of their maps and photographic essays, to select one or two 

landowners to invite to a group meeting, and to strategize about other forms of outreach to 

down-state residents and lawmakers.        
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