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Show me: Engaging citizens in planning for shale gas development 

 

Abstract 

Shale gas development brings substantial and long-term change to landscapes, change that most 

citizens recognize by what they see—more trucks on the highway, pipeline right-of-ways at the 

skyline, fewer songbirds at the feeder, cloudier streams when it rains. In the absence of clear 

federal or state oversight, individual citizen landowners and the “good neighbor” instincts of 

industry are the land planning instruments in play.   

 

In a series of studies, we projected the areal land use change resulting from access roads and 

pipelines to support projections of gas development in North-eastern Pennsylvania developed by 

the Nature Conservancy. We identified planning scenarios and represented those as photo-

renderings and GIS-based informational graphics.  We also estimated the impact on downstream 

flooding and visual quality.  These products were used in land-use planning workshops for 

citizens enrolled in a Community Science Volunteer program using Marcellus gas development 

as a vehicle for informal science education of adults.  This paper examines the evaluations of 

participants in the programs including citizens’ acquisition of new knowledge about land 

planning, their comprehension of planning principles, and their feelings of empowerment to 

engage in community and county-wide planning.  In all cases the results strongly endorse the 

role of visual representation and visual evaluation in advancing land use planning in contested 

land use scenarios. 
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Background 

 

Shale gas and oil has recently experienced a dramatic increase in domestic production and is 

projected to increase from 20 to 30% of domestic energy production by 2035 (EPA 2012).  This 

dramatic change will translate into a significant conversion of US land area for this industry.   

This is not a new issue; the effects of energy development booms have long been identified as 

challenges to land planning (Gilmore, 1976; Perry, 2012; Smil, 2010.)  The Shale Gas 

Production Subcommittee of the Secretary of Energy Advisory Board (2011), recognizing this 

approaching danger recommended that plans should be made to manage shale development 

impacts on a regional scale.   

 

Shale gas development brings substantial and long-term change to landscapes, change that most 

citizens recognize by what they see—more trucks on the highway, pipeline right-of-ways at the 

skyline, fewer songbirds at the feeder, cloudier streams when it rains. While media attention has 

focused on impacts to domestic water supplies, we argue that more significant impacts lie in the 

gradual but visible land use changes that accompany the massive footprint of Marcellus shale gas 

development.  Furthermore, in the absence of any clear federal or state oversight (Oil and Gas 

Accountability Project, 2011; StateImpact, 2014), individual citizen landowners and the “good 

neighbor” instincts of industry are the land planning instruments in play.  This paper focuses on 

understanding and informing the perceptions of citizens regarding their roles, and mobilizing 

their ability to participate in designing and planning changes on the land. 
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The Marcellus shale gas exploration and exploitation taking place in much of Pennsylvania, parts 

of West Virginia, New York, Maryland and Ohio is a widespread phenomenon with the potential 

to significantly change economic well-being in the region, founded largely on a multitude of 

individual transactions between landowners and natural gas companies in areas where 

centralized planning is viewed with skepticism.  Our experience is focused in northern 

Pennsylvania, a region with a long history of resource exploitation.  This new gas extraction 

relies on new and unconventional methods that have dramatically transformed peoples’ 

expectations of a familiar industry; there are no accumulated community resources of scientific 

knowledge or learned consensus on the benefits and risks of gas extraction; the political and 

jurisdictional landscape is fragmented; planning authorities are few and planning tools such as 

zoning and protective easements are non-existent in all but a few municipalities. The drilling 

activities themselves are fragmented with some prospecting and fracking efforts underway 

before infrastructure is in place to move the gas to market. 

 

The speed with which the potential of the resource has been identified and then moved to 

aggressive development is unprecedented and provides a unique challenge.   Elsewhere in the 

U.S. when similar-sized challenges have emerged in the past, the need for concerted planning 

has been addressed by the establishment of major planning authorities. Examples in our region 

include the Chesapeake Bay Partnership, the Appalachian Regional Commission, and the 

Delaware Valley Regional Planning Commission. These initiatives have been established to find 

integrated solutions for landscape development, including the economy, communities, and the 

environment. In other parts of the US, where zoning has been used to protect visible cultural and 

natural resources, some gas and oil restrictions are in place. But currently there are no such 
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collective planning and design efforts for the Marcellus Shale region in the context of natural gas 

extraction. 

 

Our current political climate both locally and regionally appears to dictate against the creation of 

coordinated planning bodies.  In fact, the Pennsylvania legislature in late 2012 passed PA Oil 

and Gas Act 13 with provisions prohibiting municipalities from enacting ordinances to exclude 

the industry if they wished to receive a share impact fees collected by the state and intended to 

address infrastructure and social service needs.  While the state Supreme Court has struck down 

these provisions of the Act, there remains substantial pressure to minimize restrictions on 

industry activities; the regulatory and monitoring bodies in the state are under-sized and ill-

funded to provide adequate oversight even where controls do exist.  Absent systematic planning 

guidance, the future of the landscape of northern Pennsylvania, an area recognized for its scenic 

and wildland attributes, is largely in the hands of two groups; individual landowners through the 

lease agreements they enter with the industry; and the industry itself in pursuing “good neighbor” 

relationships with communities.  In both of these situations, perceptions of future conditions will 

be critical to decisions about which aspects of the landscape are most important to protect, which 

impacts should be mitigated and how. 

 

Community perceptions 

 

“Mr. Penn State LANDSCAPE ARCHITECT - how are you qualified to address forest 

sustainability issues?” 
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“What (are you) going to do for ___?   What are (you) prepared to do to fix the muddy brown 

strip [that's] the telltale sign of a buried pipeline right through his land?”    

 

The territory is not necessarily friendly and open to the well-meant assistance of faculty and 

students from a large public university.  Our institution benefits from research sponsored by 

industry and by donations from those made wealthy by the gas boom and is viewed with much 

suspicion.  Despite their combative tone, however, the questions above, quoted from public 

meetings and blogs, raise legitimate issues:  

• Do citizens know what they want and expect from the gas boom, and the questions they 

need to ask about the future? 

• Do they know as much as they need to engage sophisticated and well-funded industry and 

public representatives? 

• Do they know what is possible in shaping their future, and do they feel motivated and 

empowered to ensure that their future is the one that happens? 

• How can any planning effort circumvent community feelings of alienation? 

 

Our approach 

 

The National Science Foundation-funded project “Marcellus Matters: Engaging Adults in 

Science and Energy”(EASE) has addressed six topics:  1) An overview of the U.S. energy picture 

including supply and demand, resource needs of energy sources, climate change, and the role of 

natural gas among alternatives; 2) Perceptions of risk, and uncertainty in scientific data and 

interpretation, associated with energy resources and natural gas drilling; 3) An introduction to 
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geological, physical and chemical characteristics of the Marcellus Shale and other shale plays in 

the U.S.; 4) A primer on horizontal drilling, hydraulic fracturing, and pipeline and gas processing 

technologies; 5) An examination of the hydrology, geology, and chemistry, and their potential 

interactions; water quality monitoring and treatment of wastewater; and 6) Understanding the 

potential environmental impacts of drilling and development on forest ecosystems, wildlife 

habitats, dirt and gravel roads, water quality, and introduction of invasive species.  The role of 

land use planning in addressing the final component is the focus of this paper. 

 

Within the overall project land use planning is addressed through two mechanisms:  A Marcellus 

Community Science Volunteer (CSV) program modeled after Master Gardener and Master 

Naturalist programs, and participatory Environmental Planning Workshops to engage residents 

in discussions on Marcellus Shale environmental issues.  This paper is focused on an element of 

the former, a land use planning module of the CSV program.  We see Community Science 

Volunteers as keys to building local capacity in science and energy knowledge in Marcellus 

Shale communities. CSV graduates work with the EASE project team on the development of 

networks of informed community members, in Marcellus Environmental Planning Workshops, 

and in training at identifying and reporting the locations of abandoned and unrecorded (orphan) 

wells.  One essential building block of citizen capacity to engage the industry and state and local 

regulatory authorities is an understanding of land use planning, the guidelines offered and 

regulated by government and the role of the citizen in planning for the future. 

 

Our situation as educators has enabled us to bring a wide range of resources to these discussions 

at the same time as engaging advanced design students in studying a phenomenon which has 
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compressed the usual complex processes of natural resource exploration and exploitation into an 

extraordinarily short time-frame.  Now entering a fourth year of study, our students have seen the 

feverish activity at the peak of an energy boom, the rapid dissipation of activity and income as 

energy prices fall and now the cautious re-emergence of a wiser and more circumspect industry 

and citizenry.   Our general approach to our educational goals has been first to explain and 

illustrate the various mechanisms – geological, legal, ecological and operational – that shape the 

industry as seen on the ground, and then to illustrate points in the cycle of development where 

citizens can have an influence in shaping outcomes.  Our students’ work has enabled us to 

develop a resource repository illustrating a range of instances of each of these shaping 

mechanisms that we then use in community educational classes, workshops and an on-line 

resource, http://MarcellusByDesign.psu.edu. 

 

Examples of topics explored 

 

While much of the media, exemplified by the movie Gasland, focuses on the local impacts of gas 

exploration and extraction on individual land and well-owners, we have instead focused on wide-

spread landscape impacts.  Pennsylvania has, by some estimates, as many as 600,000 abandoned 

shallow oils and gas wells dating from the first US oil fields at Titusville and Oil City but until 

recently was an afterthought when talking about significant resources.  Texas and Oklahoma 

were the places thought of as being fossil fuel rich.  Vertical wells in Pennsylvania did not 

intersect rich and porous geology.   Horizontal drilling to physically intersect more resource and 

hydraulic fracturing to create fissures allowing gas and oils to escape have suddenly made 

resources locked in the dense shales such as the Marcellus and Utica not only available but in 
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sufficient quantities at geographically focused wellpads to warrant the construction of pipelines 

to get the product to market.  Together, pipelines, access roads and support areas to connect the 

well pads constitute substantial changes in land use over large areas reducing habitat quality, 

aquifer recharge and visual quality; increasing invasive species, flood risk, air and water 

pollution. These landscape-wide effects have been the focus of our students’ work and our land 

use planning CSV modules. 

 

What shapes gas development? 

The underlying geology and its pattern of natural stress and fracturing, coupled with surface 

features such as steep topography to avoid and existing roadways enabling access have led the 

industry to create a pattern of drilling units, rectangular areas of up to 2 square miles, that are 

economical to access from a single well pad hosting multiple wells, located roughly central to the 

unit (Figure 1.)  Oil and gas law requires that owners of minerals have access to those, 

independent of the wishes or desires of any surface rights owner. 

 

   

Figure 1. Well pad locations in Bradford County, PA           Figure 2. Setback provisions of PA Act 13 
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The Energy Policy Act of 2005 exempted the oil and gas industry from compliance with federal 

laws including the Clean Air Act (1970), National Environmental Policy Act (1970), Clean 

Water Act (1972), Safe Drinking Water Act (1974) and CERCLA (Superfund) (1980)  (Oil and 

Gas Accountability Project, 2011.)  Regulation thus resides at the state level.  Pennsylvania Act 

13 (2012) is in contention but sought the establish setbacks that provide protection to homes, 

water supplies and water bodies, imposing another geometry on the landscape (StateImpact, 

2014) (Figure 2.)   The Pennsylvania Municipal Planning code has limited power to shape the 

landscape as poorly funded county government in rural areas has little opportunity to incentivize 

plans through grants etc. and few rural communities embrace zoning to regulate the location and 

intensity of development. 

 

These shaping issues are explored with citizens via illustrations and participatory felt board 

exercises (Figures 3 and 4.) 

 

   

Figure 3. Participatory exploration of PA Act 13     Figure 4. Orientation and scale of drilling units 
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How can citizen actions shape gas development? 

The location of pipelines on the landscape are responsive to the locations of well pads but the 

resource developer does not have the privileges that oil and gas law provides in accessing the 

minerals—the surface land owner can negotiate alternate routes and mitigations.  Since the future 

location of gas development is unknown, we used projections of potential well-pad locations 

developed by The Nature Conservancy in the Pennsylvania Energy Impacts Assessment (The 

Nature Conservancy, 2010.)   We explore the impacts of pipelines connecting those well pads to 

interstate pipelines to show how alternative placements influence impacts on a range of other 

resources (Figure 5 and Table 1.)   

     

Figure 5: Pipeline placement:  Shortest-distance, Fewest land ownerships, Conservation 

 

Shortest-distance Market-preferred Conservation 

158 Stream crossings 

18 Homes displaced 

84 Wetlands impacted 

1,648 Properties impacted 

0.56 Miles per well 

148 Stream crossings 

3 Homes displaced 

49 Wetlands impacted 

1,248 Properties impacted 

0.63 Miles per well 

124 Stream crossings 

10 Homes displaced 

19 Wetlands impacted 

2,198 Properties impacted 

0.66 Miles per well 

Table 1:  Impacts of alternative pipeline scenarios 
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Forethought on the part of both landowners and industry in coordinating roadway and pipeline 

locations and minimizing intrusions into core habitat can have significant effect on future 

wildlife potential and minimize disturbed areas that increase stormwater run-off through loss of 

forest cover and create disturbed areas that are opportunities for invasive species (Figure 6.)   

 

Figure 6.  Location and orientation of gas development to minimize habitat impacts 

 

We also illustrate less tangible but important potential futures, in some cases reflecting impacts 

of reinvestment such as the conversion of landscape from the uncertainties of dairy farming to an 

alternate energy future of wind and biomass energy (Figure 7.)   

	   	  

Figure 6.  Location and orientation of gas development to minimize habitat impacts 
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Finally, we include discussion of the broader-scale impacts on scenic landscapes.  The northern 

tier counties of Pennsylvania include areas “branded” as Pennsylvania Wilds and Endless 

Mountains.  The northern PA component of the Marcellus landscape does coincide with areas of 

great natural beauty much visited for out door activities including hiking, driving for pleasure, 

fishing and hunting.  The expression Endless Mountains indeed directly expresses the region’s 

scenic values.  In response we estimated through preference studies and regression models the 

visual quality impacts that would result from the land use changes projected as a result of the 

complete work-out of gas development over the fifty or sixty years anticipated for the Marcellus 

and the underlying Utica shales (The Nature Conservancy, 2010) (Figure 7.)   

     

Figure 7: Projected visual quality impacts of gathering pipeline development in Sullivan County:  

left image, pre-gas development; right image, post gas industry build-out. 

  

Although there is not space here to show examples of all analyses, our repository covers a wider 

range of topics including detailed examinations of impacts on bird populations, and potential 

response; estimates of watershed-wide impacts on downstream flooding, and potential remedies; 

impacts of economic development on historic downtowns; and the opportunities afforded by 

local zoning ordinances, ridgeline protection ordinances and viewshed easements. 
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Outcomes 

 

Each component of the CSV program was evaluated via a pilot study and participants’ responses 

helped in adapting materials and activities to ensure the training was collaborative and 

community- rather than expert-based.  Pre- and post-training surveys have been administered to 

assess gains in subject matter literacy, facility with the skills and practice of scientific inquiry, 

and articulation of scientific concepts.  Here we will focus on aspects of evaluation gauging 

evolving community capacity and motivation to engage in land-use planning related activities. 

 

After each educational session participants (N=48, distributed across three county workshops) 

were asked to complete a short “reflections” sheet and return it to the course coordinator (not one 

of the instructors) at the following session.  The questions were mostly open-ended.  For this 

paper we are going to focus on responses to a subset of the questions.  The first group of 

questions asked about material that may new or useful to participants: 

� What were the three most important “big ideas” to emerge from the workshop? 

� Which ideas or activities will stick with you the most after the workshop? 

� Were any of the ideas or materials from the workshop things you were already using or knew 

about from your personal or professional life? 

 

The next questions asked participants’ ability to have their views considered: 

� Do you think your perspective was very different than the perspectives of other people? 

� Did you feel comfortable sharing your perspective in today's workshop?  

� Do you feel that your voice was heard in today's workshop?  
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Participants were also asked to report recollections of topics prompted by the following words:  

Important, Confusing, Unnecessary, Interesting, Relevant, Familiar, Unfamiliar, Oversimplified, 

Valuable.  Finally, they were asked to provide a global measure of their familiarity with the 

session topic, scored on a scale from 1 to 7, where 1 meant “it was brand new to me” and 7 

meant “I was an expert.”  

 

Did participants gain new understandings? 

 

� What were the three most important “big ideas” to emerge from the workshop? 

Participants expressed surprise with respect to several issues.  First, while it was clear that the 

industry put many resources into locating and proving gas reserves, that was not necessarily 

connected to deliberate planning of the location of drilling units in response to efficient use of 

industry resources and responses to existing infrastructure such as roads and pipelines.  Second, 

participants had very limited understanding of the legal and regulatory framework within which 

the industry operates and how such regulation happens.  They also expressed much frustration in 

not having access to coherent understanding of the implications of gas exploitation at the time 

their communities were inundated with land men setting up mineral and land leases.  At least 

within the participant groups there was much support for municipal and county government 

having a bigger role in determining the future of the industry 

 

� Which ideas or activities will stick with you the most after the workshop? 

A hands-on land planning exercise (Figure 3) was most successful in helping participants 

articulate for themselves the issues at play in planning to accommodate energy development in 
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the landscape.  Participants’ verbal responses underscored the absence of practical knowledge 

about the role of government and planning in the community.  “The land use activity—enabled 

me to see the factors to be considered and challenges”, “planning activity very eye opening—

would have liked more time to talk about scenario(s)” and “It got us thinking about the outcome 

of our actions.”  Issues that were most frequently identified as missing included focused 

instruction in planning for nature conservation and protection. 

 

� Were any of the ideas or materials from the workshop things you were already using or 

knew about from your personal or professional life? 

This issue was addressed through a yes-no answer as well as open-ended question responses.  

About half of the participants reported some familiarity with the ideas in the workshop.  About 

half of those reported their familiarity as being the result of direct experience, while just two 

mentioned their own independent study of the topic.  Participants rated their expertise with a 

mean rating of 3.85 on a seven-point scale (SD 1.137.) 

 

Did all participants feel their views were heard and considered?  

 

� Do you think your perspective was very different than the perspectives of other people? 

Most participants felt they shared the concerns of a majority of people in their group.  The 

general response from these residents of counties already experiencing gas activity was one of 

cautious and skeptical acceptance of the industry.  Some expressed interest in identifying 

effective mitigation efforts so that residents and industry might co-exist with neither party 



	  

	  

18	  

impacted unnecessarily.  A minority in each group was more critical of the ideas expressed in the 

workshops as they do not support drilling.   

 

� Did you feel comfortable sharing your perspective in today's workshop?  

With few exceptions participants indicated they were able to share their own views.  Some 

expressed that most people understand that we need to co-exist.  One or two people, principally 

those opposed to drilling, indicated that they did not feel their views received sufficient attention. 

  

� Do you feel that your voice was heard in today's workshop?  

All of the responses recorded indicated that participants felt their voice was being heard.  Most 

reported that the atmosphere of the meetings was friendly and engaged.   

 

Prior familiarity with the workshop topic(s) and effectiveness of the workshops 

Participants’ mean familiarity score was 4.22 (n=9) on a scale from 1 = new to the topic to 7 = 

expert—in the middle of the scale and indicating that the workshop included a mix of new and 

old information.  Participants	  were	  also	  asked	  to	  rate	  their	  agreement	  with	  a	  series	  of	  statements	  

about	  the	  effectiveness	  of	  different	  elements	  of	  each	  session.	  For	  the	  land	  use	  planning	  workshops	  

(n=24),	  agreement	  about	  that	  session’s	  effectiveness	  was	  stronger	  that	  other	  units	  in	  the	  CSV	  

program.	  Means	  ranged	  from	  6.08	  to	  6.42	  on	  a	  seven-‐point	  scale	  (SDs	  between	  0.5	  and	  0.8.)	  	  	  

Participants	  responded	  to	  open-‐ended	  questions	  about	  how	  they	  had	  or	  might	  use	  the	  information	  

in	  their	  daily	  lives.	  	  They	  mentioned	  talking	  with	  family	  friends,	  co-‐workers	  and	  “people”	  in	  general.	  	  

They	  also	  expressed	  interest	  in	  learning	  more	  for	  themselves.	  	  Workshop	  materials,	  which	  included	  

a	  primer	  on	  land	  use	  planning	  processes,	  were	  felt	  to	  be	  useful	  in	  work	  settings	  as	  well	  as	  in	  

participants’	  roles	  as	  land-‐	  or	  home-‐owners	  and	  in	  general	  conversations. 
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Discussion and Conclusions 

 

The goal of the study reported here is to examine the ability of citizens to acquire new 

knowledge about land use planning and to comprehend fundamental planning principles.  We 

also sought to understand whether citizens could be empowered to engage in community and 

county-wide planning. Although not explicitly identifying our use of visual material, the results 

strongly endorse the role of visual representation and visual evaluation in advancing land use 

planning in contested land use.  Workshop participants in large numbers reported that they 

became aware of new material.  Issues identified as “important”, “relevant”, “valuable” and 

“interesting” included an over-arching realization of the role that landowners have in 

determining the future, whether by direct involvement or by their engagement of local 

government officials and industry representatives.  Specific issues raised included the impacts of 

access roads and pipelines; agricultural preservation; water quality and run-off control; visual 

quality; and the opportunities presented by ecotourism and renewable energy development.  Of 

particular interest to landscape architects and land planners were references, often expressed as 

surprise, to the opportunities design and planning offers for visual impact mitigation as well as 

habitat and water management issues.   

 

The issues that were reported as remaining confusing for citizen participants included 

sustainability and water-related impacts.  Areas of concern included the fear that appearing to 

mitigate the negative impacts of gas development may encourage more abuse by the industry—
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camouflaging or hiding environmental ills that really should be exposed so that the industry 

would be held accountable. 

 

A desirable outcome of our work would be for more individuals and communities to engage 

landscape architects and planners to assist in minimizing the impacts of development, mitigating 

the impacts that are unavoidable, restoring landscapes after resource development and 

identifying opportunities to bring the benefits of natural gas development to improvement of 

environmental and social conditions in a hitherto economically distressed region.  Unfortunately 

our workshops reveal that too much of the essential information citizens would need is reaching 

them as new information, and much of the critical interplay of benefits and costs remains 

confusing.  Planners and designers, before they can count on citizens seeking their assistance 

must first ask themselves a series of questions:  Do citizens know what they need or want?  Can 

they think about these topics separate from their personal observations and local context? Do 

they have all the background information they need to address their wants and needs?  Do they 

know how they might influence their future landscapes?  Do they feel motivated and empowered 

to exercise that influence?  And when they are in the right arena with the right information, do 

they know what questions to ask?  While our technical systems are sophisticated and powerful 

our tools for getting citizens to the place where they can be full partners in resource decision-

making remain lacking.  The workshops described here can bring more discursive, context-

appropriate and interactive discussion of issues to small groups of committed community 

members.  Our challenge is to find ways to enlarge that circle of participants, empower them to 

be able to ask the right question to address their concerns, and increase our ability to respond to 

whatever question they then present.  Given the dual tyrannies of few planners and designers on 
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the ground and widely dispersed population and problems, on-line analytical tools seem to offer 

promise but our efforts in those directions must now focus on tools that have simplicity of 

access, operate with game-like interactivity, support shared decision-making, have conceptual 

clarity, and produce valid and immediately useful displays and reports that are analytically sound 

and visually compelling. 
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