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II. Introduction

Part 2: Monitoring Values
›› Infrastructure

I. Key Points:

the core gas districts, including roads, infrastructure, well pads, and pipelines.

the core gas districts. Of these, 131 miles of state forest roads that existed prior to the 
shale-gas development have been improved or upgraded for gas development activities, 
and 30 miles of new roads have been constructed for gas development activities. This road 
work involved the conversion of approximately 242 acres of forest.

core gas districts. This involved the conversion of approximately 786 acres of forest.

This involved the conversion of approximately 459 acres of forest.

installed by gas companies in the core gas districts. 

development have used non-potable water rather than chemical dust suppressants.

the use of water transport systems.

lease-term waivers are related to buffers on wetlands and roads.
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Roads
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as operational concerns associated with road conditions, 
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Well Pads
A well pad is the area where shale-gas well drilling and 

Hunting and Fishing SeasonsHolidays

Heavy hauling and seismic activity may be restricted during the following dates at the discretion  
of the district forester:

State Forest Heavy Hauling Restrictions

Figure 2.1
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Compressor Pads and Compression Systems

Fresh Water Storage and Water Conveyance Systems
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Other Types of Infrastructure and Pads 

Pipelines

Infrastructure Approvals and Waivers
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The recent  and also the 

on State Forest Land

Any
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III. Monitoring Efforts/Results

Spatial Data Assessment 

Type of Waiver Number of Waivers

Wetland Buffer 15

Road Buffer 9

Lease Boundary Buffer 5

Trail Buffer 2

Natural Area Buffer 1

Stream Buffer 0

Other 3

Table 2.1



43Shale-Gas Monitoring Report – Part 2: Monitoring Values, Infrastructure

Roads

Table 2.2 
state forest in the core gas region.

State Forest District

Miles of  
New Road  

Construction

Miles of  
Existing Road  

Total

Moshannon 4.7 11.5 16.2

Sproul 4.0 39.1 43.1

Tiadaghton 13.5 44.4 57.9

Elk 0.3 0.0 0.3

Susquehannock 0.1 8.3 8.4

Tioga 6.0 15.8 21.8

Loyalsock 1.6 11.8 13.4

Total 30.2 130.9 161.1

Figure 2.2 
by state forest in the core gas forest districts.
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Figure 2.3 Percent increase in total district road mileage on developed tracts 
attributed to gas development from 2008 to 2012.

Table 2.3 Acres converted from forest to road ROW 
from 2008 to 2012.

State Forest District
Acres Converted  

to Road ROW

Moshannon 31.7

Sproul 20.8

Tiadaghton 68.1

Elk 1.2

Susquehannock 4.1

Tioga 47.5

Loyalsock 68.2

Total 241.6

Table 2.4 Road density on tracts with shale-gas development from 2008 to 2012.

State Forest District

Pre-Development 
Average Tract  
Road Density  

(miles/square mile)

Current (2012)  
Average Tract  
Road Density  

(miles/square mile)

Change in  
Road Density  

(miles/square mile)

Percent  
Change in  

Road Density

Moshannon 1.8 2.0 0.2 9.5

Sproul 1.0 1.1 0.1 12.7

Tiadaghton 1.0 1.5 0.4 38.9

Elk 0.9 0.9 0.0 2.7

Susquehannock 1.2 1.2 0.1 7.5

Tioga 1.1 1.3 0.2 21.0

Loyalsock 0.7 0.8 0.1 19.1
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Figure 2.4 Average road density on tracts with development from 2008 to 2012.

Pads

Table 2.5 Number and acreage of all infrastructure pads by state forest district from 2008 to 2012.

State Forest District
Number of  

Infrastructure Pads
Actual  

Pad Acres LOC Acres

Moshannon 12 63.3 96.7

Sproul 42 156.5 196.0

Tiadaghton 69 318.3 389.2

Elk 4 6.5 19.3

Susquehannock 11 32.2 37.3

Tioga 39 135.7 252.6

Loyalsock 14 73.1 95.6

Total 191 785.6 1,086.7
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Figure 2.5 Acres converted to infrastructure pads by state forest 
district from 2008 to 2012.

Figure 2.6 Acres converted by infrastructure type from 2008 to 2012.

pad acreage presented is the as-

The Tiadaghton and Tioga state 

Table 2.6 Number and acreage of well pads by state forest district 
from 2008 to 2012.

State Forest District
Number of  
Well Pads

Well Pad  
Acres

LOC 
Acres

Moshannon 11 47.6 85.9

Sproul 35 115.9 150.8

Tiadaghton 51 189.2 235.3

Elk 4 6.5 19.3

Susquehannock 5 20.8 22.0

Tioga 27 103.1 193.3

Loyalsock 10 47.9 66.4

Total 143 531.1 773
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Table 2.7 Number and acreage of compressor pads by state forest 
district from 2008 to 2012.

State Forest District
Number of  

Compressor Pads
Compressor 
Pad Acres

LOC 
Acres

Sproul 1 1.7 2.6

Tiadaghton 3 5.7 6.1

Susquehannock 1 0.03 1.0

Tioga 3 9.4 15.0

Loyalsock 1 15.0 15.0

Total 9 31.7 39.5

Table 2.8 Number and acreage of freshwater impoundments by state forest from 2008 to 2012.

State Forest District

Number of  
Freshwater  

Impoundments

Freshwater 
Impoundment 

Acres
LOC 

Acres

Moshannon 1 15.6 15.6

Sproul 3 36.7 40.4

Tiadaghton 12 108.4 133.6

Susquehannock 3 9.0 10.7

Tioga 5 17.5 29.7

Loyalsock 2 6.5 6.5

Total 26 193.8 229.1

Table 2.9 Statistics on water use and truck trips saved due to the use of water 
conveyance systems. Data provided by operators.

*Anadarko utilized its water conveyance system for both commonwealth and 
private land development. The data presented cover both.

Operator
Million Gallons 

Pumped in 2012
Truck Round Trips Eliminated 

Due to Pumping in 2012

Pennsylvania General Energy 190.9 41,300

Anadarko Petroleum Corporation* 100.8 22,000
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Recreation, aesthetics, water, and soil protection are  

Table 2.10 Number and acreage of other infrastructure pads by state forest district from 2008 to 2012.

State Forest District

Number  
of Other  

Infrastructure

Other  
Infrastructure  

Acres LOC Acres

Moshannon 0 0.0 2.7

Sproul 3 2.2 2.2

Tiadaghton 3 14.9 14.9

Susquehannock 2 2.4 3.6

Tioga 4 5.7 14.6

Loyalsock 1 3.8 8.5

Total 13 29.0 45.7
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Figure 2.7 Acres converted to infrastructure pads by management 
zone from 2008 to 2012.

Pipelines

corridors rather than create new 

Table 2.11 Miles of pipeline corridor by type, 2012.

State Forest District

Pipeline Corridor Type Miles of Shale-Gas  
Lease ROWs Coincident 

 with Existing ROWs TotalExisting Shale-Gas Lease

Moshannon 188.5 5.9 3.6 190.8

Sproul 207.3 14.5 7.0 214.7

Tiadaghton 25.4 52.4 7.1 70.7

Elk 110.8 2.0 0.0 112.9

Susquehannock 173.7 3.9 0.2 177.4

Tioga 44.7 18.5 2.7 60.5

Loyalsock 9.2 6.5 0.0 15.6

Total 759.5 103.7 20.6 842.7
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Figure 2.8 Miles of pipeline corridor by state forest district 2012.

Table 2.12 Acres converted from forest to pipeline ROW 
from 2008 to 2012.

State Forest District
Acres Converted  
to Pipeline ROW

Moshannon 39.2

Sproul 78.2

Tiadaghton 144.2

Elk 9.1

Susquehannock 29.4

Tioga 94.4

Loyalsock 64.3

Total 458.8
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Table 2.13 Density of pipeline corridors per square mile by state forest district 2012.

State Forest District

Pipeline Corridor Type

Total 
DensityExisting

Shale-Gas 
Lease

Moshannon 0.6 0.02 0.6

Sproul 0.4 0.03 0.4

Tiadaghton 0.3 0.23 0.3

Elk 0.4 0.01 0.4

Susquehannock 0.4 0.01 0.4

Tioga 0.2 0.07 0.2

Loyalsock 0.1 0.04 0.1

Total Avg. Density (mi./sq. mi.) 0.3 0.1 0.4

Figure 2.9 
EV = Exceptional Value, HQ = High Quality, and CWF = Cold Water Fishes

Table 2.14  
 EV = Exceptional Value, HQ = High Quality, and CWF = Cold Water Fishes

State Forest District TotalEV HQ CWF

Moshannon 2 2

Sproul 1 2 3

Tiadaghton 1 7 8

Susquehannock 2 2

Tioga 16 1 17

Loyalsock 1 2 3

Total 2 14 18 1 35
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Table 2.15 Miles of lease agreement pipeline corridor by slope class and state forest from 2008 to 2012.

State Forest District

Slope Category

Total0 to 10% 11 to 20% 21 to 30% 31 to 40% 41 to 50% > 50%

Moshannon 5.70 0.23 5.9

Sproul 13.59 0.84 0.02 0.07 14.5

Tiadaghton 47.32 3.21 0.86 0.37 0.40 0.23 52.4

Elk 2.00 0.01 2.0

Susquehannock 2.52 0.95 0.30 0.10 3.9

Tioga 17.56 0.80 0.09 0.10 18.5

Loyalsock 4.24 1.43 0.46 0.25 0.04 0.05 6.5

Total 92.9 7.5 1.7 0.8 0.5 0.3 104

Figure 2.10 Miles of lease agreement pipeline corridor by slope class and state forest from 2008 to 2012.
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Total Conversion

Figure 2.11 Total acreage converted to non-forest by infrastructure type from 2008 to 2012.

Table 2.16 Total acreage converted to non-forest by infrastructure type from 2008 to 2012.

State Forest District
Pad  

Acreage
Road  

Acreage
Pipeline 
Acreage

Total  
Acreage

Moshannon 63.3 31.7 39.2 134.2

Sproul 156.5 20.8 78.2 255.5

Tiadaghton 318.3 68.1 144.2 530.6

Elk 6.5 1.2 9.1 16.8

Susquehannock 32.2 4.1 29.4 65.7

Tioga 135.7 47.5 94.4 277.6

Loyalsock 73.1 68.2 64.3 205.6

Total Acreage 785.6 241.6 458.8 1,486.0
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Seismic Surveys 

Figure 2.12
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Guidelines of 

Figure 2.13  Seismic activity on state forest lands.
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Infrastructure and Recreation Field Visits 

Guidelines 

Lands
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Figure 2.14 Traditional state forest road in Loyalsock State Forest. Note the closed canopy and narrow road base.

Figure 2.15 State forest road in Tiadaghton State Forest that has minimal wild character value after it was 
improved for shale-gas development. Note the break in the tree canopy, wide base, and heavily armored edges.
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Figure 2.16 Constructed forest road, with adjacent pipeline ROW, used for shale-gas development access. 

Figure 2.17 State forest road in Tioga State Forest that is utilized for shale-gas development 
that demonstrates reduced wild character value due to overwidening.
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Figure 2.18 State forest road in Moshannon State Forest that was improved for shale-gas 

Figure 2.19 State forest road in Moshannon State Forest that was improved for shale-gas development 
but retained wild character value. Note that the canopy is still closed over the top of the road.
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Figure 2.20 State forest road in Tiadaghton State Forest that was improved for shale-gas 
development but retained wild character value. Note that the canopy is still closed over 
the top of the road.
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Figure 2.21 State forest road in Sproul State Forest that was improved for shale-gas 
development and received a soil cement treatment to the sub-base.
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Figure 2.22 View of pipeline in Tiadaghton State Forest discussed here. Note dogleg 
on opposite side of stream to minimize long, linear view of pipeline.
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Figure 2.23 View of pipeline in Tiadaghton State Forest discussed here. Note dogleg at 
top of hill to minimize long, linear view of pipeline.

Forest Road Surveys 
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GPS coordinates are collected at the starting location, 
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Road Shutdown, Reroute, and General  
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Sproul State Forest

Loyalsock State Forest

Bridge and Crossing Inspection 
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Figure 2.24 New bridge installed in Tiadaghton State Forest.

Figure 2.25 New bridge installed in Tioga State Forest.
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Sproul State Forest
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Loyalsock State Forest

IV. Conclusion/Discussion


