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TA K E  H O M E :

• Classic case of niche construction/inheritance dynamics, with added complexity because 
of the alienation of traditional feedback mechanisms. 

• Most of the focus of the attention on the exploitation of this resource is centered on the 
holes in the ground and the technology used to extract the gas. We conclude that to 
understand this resource and it’s cultural and natural context, the focus needs to be on 
the broader footprint. 

• There is an ethnographic imperative to document the material and cultural changes 
occurring in the context of shale gas exploration. It’s basic human science for 
understanding the dynamics of a coupled natural human system. 

• Existing planning guidelines and regulations aren’t necessarily insufficient; they are simply 
not paired to the unique resource and equally unique methods and footprint of 
extraction.
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W H A T ? :  F O R  T H E  PA S T  3 +  Y E A R S  B R I A N  A N D  I  H A V E  B E E N  
D E V E L O P I N G  S C A L A B L E  T O O L S ,  U S I N G  A  G E O D E S I G N  F R A M E W O R K  
N O T  O N LY  T O  D O C U M E N T  A N D  D E S C R I B E  T H E  C H A N G I N G  
L A N D S C A P E  O F  S H A L E  G A S ,  B U T  A L S O  T O  D I S T R I B U T E  T H O S E  
T O O L S  T O  I N D I V I D U A L S  A N D  C O M M U N I T I E S .



P U R P O S E S :

• To show how and where land use planning plays a role in shaping the landscape 

• To provide insights into how individual citizens and  communities can influence 
the outcomes of landscape change  

• To show ways that different values play out in the landscape, and how multiple 
values can be satisfied in a single plan



W H Y ?
• “Our human landscape is our unwitting 

autobiography reflecting our tastes, our 
values, our aspirations, and even our 
fears, in tangible visible form.  We rarely 
think of landscape that way, and so the 
cultural record we have “written” in the 
landscape is liable to be more truthful 
than most autobiographies because we 
are less self-conscious about how we 
describe ourselves,” 

• “To be sure, reading landscapes is not as 
easy as reading books, and for two 
reasons.  First ordinary landscape seems 
messy and disorganized, like a book with 
pages missing, torn, and smudged; a 
book whose copy has been edited and 
re-edited by people with illegible 
handwriting.” 

• -Pierce Lewis (1979:11)









M A R C E L L U S  S H A L E



M-Shale 
Figures:

• 1.2 tcf recoverable gas 
in Pennsylvania 	


!

• 2nd largest gas find in 
the world? Potential 
recoverable gas is 489 
trillion cu. ft.	


US consumption is 20 
trillion cu. ft. annually 
!

• 52+ Companies have 
invested 6+ Billion 
Dollars Collectively in 
leasing, development 
and exploitation.	


Expected $55+ Billion 
by 2014 
!

• $128 Million in State 
Forest Lease. More 
recently, millions of 
dollars in impact fees



S U L L I VA N  C O U N T Y,  PA  
R U R A L  S H A L E  G A S  E X P L O R AT I O N

Pennsylvania*popula.on*density*

June*2013,*US*Energy*Informa.on*Administra.on*

6,428 people, 15/square mile 
Projected gas wells in Sullivan County—6,000 

Lifetime estimated royalty per well– $1.6m 
$1.6m x 6,000/6428 = $1.5m/person 
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M A R C E L L U S  R E G I O N

P E N N S Y LVA N I A  FA C T O R S  I N F L U E N C I N G  
S H A L E  G A S  D E V E L O P M E N T  A N D  I M PA C T S :

1) Largely rural and depopulated 
2) Marcellus region watersheds average 91% Forest and Agriculture Landcover 
3) Marcellus basins average 77% forested, while non Marcellus basins average just 48% 
4) On average there are 3 times as many dirt roads in the Marcellus basins 
5) 400% more developed residential outside of the Marcellus Region



Permitted Unconventional Wells
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Permitted Unconventional Wells



A Transformed Landscape



Testing



Construction



Active Sites



G E O S PAT I A L  M O D E L S  -  M AC RO  S C A L E
O N E  A P P R O A C H ?



C U LT U R A L  L A N D S C A P E  A S S E S S M E N T  A N D  R E S O U R C E  I N F O R M AT I O N  S Y S T E M

P H Y S I C A L  M O D E L S H A L E  M O D E L



E X A M P L E  M O D E L  PA R A M E T E R S



PA Act 13 Model



Model developed by the Nature Conservancy...A Useful Start 
20 Year Potential Development



Merge two models.



E X A M P L E  
R E S U LT S :

•Indirect Impacts are potentially more 
complicating than direct impacts of drilling and 
fracking. 

•>80% of roads and bridges will be 
substantially repaired or rebuilt. Could be 
the greatest challenge to cultural resources 
in the next 50 years. 

• Water extraction + transportation 
pressures present  important challenges. 

•Aesthetic, Visual + Scenic Context needs 
to be more aggressively addressed.  

•Impact to non-listed or locally recognized 
buildings and places is far greater, because 
they often are not as visible (e.g., local 
historic cemeteries).



D I S T R I B U T I N G  TO O L S
A  S E C O N D  A P P R O A C H ?





H O W  G E O L O G Y  S H A P E S  G A S  D E V E L O P M E N T ?

I S S U E :  D R I L L I N G  U N I T S  A R E  C R E AT E D  T O  M A X I M I Z E  P R O D U C T I O N  
O U R  J O B :  P R E D I C T  A N D  S H O W  H O W  A N D  W H E R E  I M PA C T S  O C C U R



H O W  G A S  I N F R A S T R U C T U R E  S H A P E S  D E V E L O P M E N T ?

I S S U E :  P I P E L I N E S  L O C AT E D  T O  M I N I M I Z E  C O S T  
O U R  J O B :  S H O W  H O W  C H O I C E  O F  P L A C E M E N T  A F F E C T S  L A N D S C A P E



W E L L  L O C AT I O N  D I C TAT E S  P I P E L I N E  R O U T I N G ?

I S S U E :  P I P E L I N E S  C O N N E C T  W E L L  PA D S  T O  M A R K E T S  
O U R  J O B :  I L L U M I N AT E  W H E R E  P I P E L I N E S  W I L L  L I K E LY  H AV E  T O  G O
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E . G . ,  D E M O N S T R AT E  
S H O R T E S T  P I P E L I N E  R O U T I N G  
AV O I D I N G  W E T L A N D S



P R E D I C T I V E  T O O L S  A N D  M U LT I P L E  S C E N A R I O S :  
C O M PA R I N G  E X I S T I N G  I M PA C T S  W I T H  F U T U R E  S C E N A R I O S
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P I P E L I N E S  A F F E C T  M O R E  A R E A  T H A N  W E L L  PA D S

I S S U E :  F O R E S T  C O V E R  I S  I M PA C T E D  B Y  L I N E A R  R I G H T- O F - WAY S  
O U R  J O B :  I L L U M I N AT E  P R O J E C T E D  C H A N G E S  I N  V I S U A L  Q U A L I T Y

R E G R E S S I O N  M O D E L  P R O J E C T S  V I S U A L  
Q U A L I T Y  I M P L I C AT I O N S  O F  L A N D  U S E  C H A N G E

Pre$pipeline)

Post$pipeline)



E VA L U AT E  P I P E L I N E  L O C AT I O N S  A N D  I M PA C T S

I S S U E :  D I F F E R E N T  L O C AT I O N  S T R AT E G I E S ,  D I F F E R E N T  O U T C O M E S  
O U R  J O B :  E X A M I N E  T H E  I M P L I C AT I O N S  O F  R O U T I N G S

S H O R T E S T- D I S TA N C E  M O D E L  
1 5 8  S T R E A M  C R O S S I N G S  
1 8  H O M E S  D I S P L A C E D  
8 4  W E T L A N D S  I M PA C T E D  
1 , 6 4 8  P R O P E R T I E S  I M PA C T E D  
0 . 5 6  M I L E S  P E R  W E L L   

L E A S T  B O U N D A R Y  C R O S S I N G S  
1 4 8  S T R E A M  C R O S S I N G S  
3  H O M E S  D I S P L A C E D  
4 9  W E T L A N D S  I M PA C T E D  
1 , 2 4 8  P R O P E R T I E S  I M PA C T E D  
0 . 6 3  M I L E S  P E R  W E L L   

C O N S E R VAT I O N - O R I E N T E D  
1 2 4  S T R E A M  C R O S S I N G S  
1 0  H O M E S  D I S P L A C E D  
1 9  W E T L A N D S  I M PA C T E D  
2 , 1 9 8  P R O P E R T I E S  I M PA C T E D  
0 . 6 6  M I L E S  P E R  W E L L   



E VA L U AT E  S T O R M W AT E R  M A N A G E M E N T

I S S U E : D O W N S T R E A M  I M PA C T S  O F  L A N D  C O V E R  C H A N G E  
O U R  J O B : E X A M I N E  I M P L I C AT I O N S  F O R  F L O O D - P R O N E  C O M M U N I T I E S

T R - 5 5  P R O J E C T I O N S  

M O N T O U R S V I L L E ,  PA  
T R O P I C A L  S T O R M  L E E  
FA L L ,  2 0 1 1  

R E D U C E D  L A N D  C O V E R  
F U L L  G A S  B U I L D - O U T  !

P I P E L I N E  C O R R I D O R  
B M P  M I T I G AT I O N  !
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E X A M P L E S  O F  T O O L S   
( I F  W E  H AV E  T I M E  A N D  I N T E R N E T ) :

• http://marcellusbydesign.psu.edu/by-design 

• http://youtu.be/yWsqf_AgBJU 

• http://www.personal.psu.edu/tmm184/dubois/# 

• http://psugeo.maps.arcgis.com/home/webmap/viewer.html?webmap=562fa8eda7a941b59e470640ef9986d3 

• http://psugeo.maps.arcgis.com/apps/StorytellingSwipe/?appid=e4a36b186d214d8da8ca7e05b91d1d0b

http://marcellusbydesign.psu.edu/by-design
http://youtu.be/yWsqf_AgBJU
http://www.personal.psu.edu/tmm184/dubois/#
http://psugeo.maps.arcgis.com/home/webmap/viewer.html?webmap=562fa8eda7a941b59e470640ef9986d3
http://psugeo.maps.arcgis.com/apps/StorytellingSwipe/?appid=e4a36b186d214d8da8ca7e05b91d1d0b


T H E  D E S I G N ,  P L A N N I N G  A N D  
E T H N O G R A P H I C  I M P E R AT I V E



TA K E  H O M E  M E S S A G E S :

• Classic case of niche construction/inheritance dynamics. 

• Most of the focus of the attention on the exploitation of this resource is 
centered on the holes in the ground and the technology used to extract 
the gas. We believe that to understand this resource and it’s cultural 
and natural context, the focus needs to be on the broader footprint. 

• There is an ethnographic imperative to document the material and 
cultural changes occurring in this context. It’s basic human science for 
understanding the dynamics of a coupled natural human system. 

• Existing planning guidelines and regulations aren’t necessarily 
insufficient; they are not matched to the unique resource and equally 
unique footprint of extraction.


