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CHAPTER 1: INTRODUCTION 

1.1 BACKGROUND 

A consortium of utilities, consisting of PPL Electric Utilities Corporation (PPL) and Public Service 
Electric and Gas Company (PSE&G), jointly known as the applicant, propose to construct a 500,000-volt 
(500-kilovolt [kV]) transmission line from the Susquehanna Substation (Berwick, Pennsylvania) to the 
Roseland Substation (Roseland, New Jersey) (the S-R Line).  The proposed transmission line would cross 
Delaware Water Gap National Recreation Area (DEWA), Middle Delaware National Scenic and 
Recreational River (MDSR), and Appalachian National Scenic Trail (APPA) in Pennsylvania and New 
Jersey. The purpose of the proposed action is to respond to the applicant’s expressed request to construct 
a double-500kV power line across three units of the national park system, in light of the purposes and 
resources of the affected units of the national park system, as expressed in statutes, regulations, and 
policies. The applicant has applied for construction and right-of-way (ROW) permits for the crossings of 
these parks. The federal action under consideration for this Environmental Impact Statement (EIS) is 
granting or denying the applicant’s proposal by issuing, issuing with necessary terms and conditions, or 
not issuing the requested construction and ROW permits.  Consultation during the development of the 
EIS determined that there is potential for the federally endangered Indiana bat (Myotis sodalis) and the 
federally threatened bog turtle (Glyptemys muhlenbergii) to occur inside the study area within the 
boundaries of the parks. The potential presence of Indiana bat and bog turtle, protected under the 
Endangered Species Act of 1973, as amended (ESA), requires a Biological Assessment (BA). 

1.2 PURPOSE 

The purpose of this BA is to review the preferred alternative in sufficient detail to determine the potential 
effects of the proposed action on the federally protected Indiana bat and bog turtle and their habitats in 
compliance with Section 7 of the ESA. This BA is prepared to ensure that the preferred alternative would 
not threaten the potential for the existence of the Indiana bat and bog turtle within National Park Service 
(NPS) boundaries. 

1.3 PREFERRED ALTERNATIVE 

Alternative 2, the applicant’s proposed alternative, has been chosen as the NPS preferred alternative. This 
BA evaluates the potential impacts to the Indiana bat and bog turtle that would result from the 
implementation of alternative 2.  

1.4 AFFECTED SPECIES  

1.4.1 Indiana Bat (Myotis sodalis)  

The Indiana bat was listed as an endangered species in 1967 and is protected under the ESA. Indiana bats 
are found in low numbers throughout the eastern United States with an estimated population of 468,260 in 
2007 (USFWS 2009). The U.S. Fish and Wildlife Service (USFWS) estimates about 1,000 Indiana bats 
reside in Pennsylvania (Butchkoski 2010). Indiana bats hibernate during the winter in caves, old mines, 
and tunnels with temperatures below 50º Fahrenheit but above freezing. During the summer Indiana bats 
roost in trees that are exposed to direct sunlight and close to a source of water. Reproductive females form 
small colonies under loose bark. Males also seek loose bark or cavities for summer habitats (Butchkoski 
2010). 
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1.4.2 Bog Turtle (Glyptemys muhlenbergii) 

The bog turtle is one of smallest turtles in North America and is separated taxonomically into two 
geographically distinct populations. The northern population, which is the population considered in this 
BA, ranges from Massachusetts to Maryland and was listed as a threatened species on November 4, 1997. 
The bog turtle occupies wetland habitat that is often found as transitional strips between drier upland 
areas and more thickly vegetated, wetter, wooded swamp or marsh. Unlike other turtle species, the bog 
turtle’s home range is small, and the turtles rarely leave the marsh to forage in upland areas. In a survey of 
200 colonies, most habitat areas were found to be less than two acres (EcolSciences 2010). As a result, 
the bog turtle is highly susceptible to habitat loss, degradation, and fragmentation. Bog turtles were 
formerly known to occur in 18 counties in New Jersey and 17 in Pennsylvania; they now are found in 13 
counties in New Jersey and 15 in Pennsylvania. Most are found within the Delaware and Susquehanna 
River watersheds (USFWS 2001).  



 
3 

CHAPTER 2: PROJECT BACKGROUND AND ALTERNATIVES 

2.1 PROJECT DESCRIPTION 

The applicant's proposal, alternative 2, would include the construction of a double-circuit 500-kV 
transmission line consisting of new towers, conductors, and associated telecommunications infrastructure 
that would cross NPS lands within DEWA, MDSR, and APPA. Because alternative 2 would cross three 
units of the national park system, NPS permits would be required. The NPS cannot require the applicant 
to follow a certain route outside of the boundaries of NPS lands; therefore, the scope of the BA is limited 
to the portion of the route within the NPS boundaries. 

2.2 ALTERNATIVE 2 DESCRIPTION 

Alternative 2 would follow the corridor of an existing transmission line, the 230-kV Bushkill to 
Kittatinny Line (B-K Line) that traverses approximately 4.3 miles of DEWA. Within DEWA boundaries, 
the route also crosses MDSR and APPA. Figures 1 and 2 present the route of the alternative 2 alignment 
inside DEWA within Pennsylvania and New Jersey, respectively.  The figures include the study area, 
access roads and the proposed tower locations. 

The alignment would enter DEWA from the west in Pennsylvania approximately 0.25 mile east of Big 
Bushkill Creek. The alignment would cross approximately 0.6 mile of DEWA land and then exit the park. 
In the next approximately 0.68-mile section of the study area, the alignment would travel to the Bushkill 
Substation, cross a small (0.06-mile) portion of DEWA, cross the Fernwood Golf Course, and then re-
enter DEWA south of the South Zone Ranger Station and north of DEWA Headquarters. The alignment 
would travel southeast within DEWA for approximately 0.85 mile, then cross 0.10 mile of MDSR just 
north of Depew Island. The route would enter New Jersey as it crosses the Delaware River and continue 
southeast approximately 2.4 miles past the Watergate Recreation Site and across APPA. The route would 
then traverse another 0.25 mile from APPA to the eastern DEWA boundary.  

2.3 CLEARING AND CONSTRUCTION 

Alternative 2 would require clearing vegetation for an additional 50 to 200 feet of ROW (table 1). Within 
the ROW, low-impact tree clearing is the preferred method. Low-impact tree clearing involves directional 
tree felling, both mechanically and by hand. A professionally created harvesting contract would provide 
specific regulations for clearing, which would aid in protection of cultural resources, wetland and stream 
areas, and overall residual quality of the site. A professional forester would be hired to oversee the 
project. Tree-clearing contractors experienced in low-impact tree clearing would be used. Equipment used 
to minimize impacts would include forwarders, feller bunchers, cable and grapple skidders, high-flotation 
tires, portable bridges, and temporary culverts. Skidding of trees along the ground would be limited to 
areas with low erosion potential, and a forwarder would be used in sensitive soil conditions. Days of 
operation would be limited to those days with suitable ground conditions. Additionally, trees would be cut 
close to the ground, and stumps and root systems would be left in place to provide additional soil 
stability. A 50-foot buffer would be used near intermittent streams and wetlands and a 100-foot buffer 
near perennial streams. All vegetation would be removed from access roads and in work areas (wire 
pulling locations, vegetation disposal areas, and structure erection areas). 
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Clearing would be selective, and efforts to preserve native or compatible species would be made to the 
greatest extent possible. Species of trees recognized as being fast-growing species would be cut to ground 
level. Additionally, trees within the ROW that would violate the wire security zone either would be 
removed or would be pruned to create additional space for growth until scheduled maintenance. Cleared 
salable timber would be removed from the ROW and placed in neat piles at an NPS-designated site to be 
determined before construction. Timber would be the property of the United States. Other timber would 
be placed in tree-length piles away from preserved compatible vegetation. These piles would not be 
placed on access roads, streams, or trails, or in areas where piles would be highly visible from an 
improved road. Interspersed with these timber piles, slash piles would be stacked in flattened mounds on 
the edge of the ROW. Slash piles would also not be built where highly visible from improved roads or 
other locations with high visibility. Slash piles would not be placed near tower or pole sites. Cleared 
vegetation could also be chipped and scattered on the ROW. The NPS would not allow vegetation 
burning within the boundaries of the parks. Additionally, no vegetation disposal would occur within 
known or suspected wetland areas, and all timber piles, slash piles, and other cleared vegetation would be 
hauled away. After construction, the disturbed areas would be seeded with an NPS-approved conservation 
seed mix.  

Alternative 2 would require new access roads, because old trails and roadbeds on which the access roads 
would be based are overgrown and would not allow access by large vehicles. Old trails and roadbeds 
would be cleared of vegetation; blade-graded to remove potholes, ruts, and other surface irregularities; 
and re-compacted to provide a smooth and dense surface capable of supporting heavy equipment. 
Proposed access road locations are shown in figures 1 and 2. The new access roads would be 20 feet wide 
to accommodate large construction vehicles. Generally, access roads would fall within the transmission 
line ROW, but in some instances, it would be necessary for access roads to extend outside the ROW. 
Alternative 2 would require a total of 5.3 miles of access roads, 1.9 miles of which would be outside the 
ROW.  Acreages of disturbance due to access roads during and after construction are shown in table 1. 

After construction, the roads would be narrowed to 15 feet and maintained permanently for future 
maintenance and vegetation management. The disturbed areas would be seeded with an NPS-approved 
conservation seed mix. Drainage structures (e.g., wet crossings, water bars, oversize drains, pipe culverts, 
energy dissipaters) would be installed along spur and access roads to allow for construction equipment 
use, as well as to prevent erosion from uncontrolled water flow. Slides, washouts, and other slope failures 
would be repaired and stabilized along roads by installing retaining walls or other means to prevent future 
failures. The type of mechanically stabilized earth-retaining structure used would be based on site-specific 
conditions. The applicant would be responsible for the long-term maintenance of access roads within the 
road and transmission line ROWs. 

New spur roads may be required for pulling and splicing sites along the ROW. To minimize land 
disturbance, previously disturbed areas would be used where feasible. Locations of spur roads are 
currently unknown and would be placed according to the applicant’s internal policy, subject to approval 
from the NPS. The applicant would be responsible for the restoration of spur roads immediately following 
the conclusion of construction activities. Restoration of spur roads would include removing all gravel, 
disposing of geotextile fabric, and seeding the area with an NPS-approved conservation seed mix. 

2.4 OPERATION AND MAINTENANCE 

No actions would occur during operation of the proposed S-R Line except for occasional maintenance as 
described below. 
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2.4.1 Facility Operations and Maintenance 

Operation and maintenance of the S-R Line under alternative 2 would involve periodic inspection via 
helicopter and truck. Maintenance of the S-R Line would be performed on an as-needed basis, but is 
expected to occur at least once annually, and would include maintenance of access roads and 
erosion/drainage control structures.  

Telecommunications infrastructure would be co-located on the transmission line and would be operated 
and maintained by the applicant’s technicians. Preventive maintenance of telecommunications 
infrastructure would typically be scheduled every 6 months to ensure system reliability and performance 
with NPS approval.   

2.4.2 Vegetation Management 

PPL and PSE&G have separate vegetation management plans because they are distinct utility companies 
working in two different states. However, both companies must comply with the regulations issued in 
April 2006 in North American Electric Reliability Corporation Standard FAC-003-01. The NPS considers 
the applicant’s current vegetation management plans, as described in the following paragraphs, to be 
insufficient, and the NPS will require a NPS-specific, NPS-approved vegetation management plan. 

PPL has produced guidelines, Specification for Initial Clearing and Control Maintenance of Vegetation 

on or adjacent to Electric Line Right-of-Way through Use of Herbicides, Mechanical, and Hand-clearing 

Techniques (PPL 2010) and Transmission Vegetation Management Program (PPL 2011), which specify 
the wire zone–border zone technique of vegetation management. The wire zone is defined as 10 feet out 
from the centerline to the conductors. Vegetation that is near the wire zone presents a greater threat to the 
line; vegetation that grows into or falls onto the transmission lines could cause an outage. Within this 
zone, all native shrubs, grasses, herbaceous species, and low-growing shrubs would be preserved to the 
greatest extent possible during maintenance; however tree species would be removed if not compatible. 
The border zone stretches from the edge of the wire zone to the edge of the ROW. Vegetation allowed in 
the border zone can be more varied in height and is inclusive of small trees. Maintenance would include 
removal by cutting, pruning, and use of herbicides in some cases, with prior approval. All vegetation 
would be removed from access roads. In addition, danger trees outside the proposed ROW would also be 
pruned or removed. Danger trees are those that, in falling, would either strike the conductor or pass within 
the minimum conductor clearance, which is 10 feet for 500-kV transmission lines (PPL 2010; PPL 2011). 
Under PPL’s vegetation management guidelines, vegetation would also be cleared within a 15-foot 
perimeter of towers, or adjacent to any structure.  

The vegetation management practices employed in New Jersey by PSE&G are described in Transmission 

Rights-of-Way Vegetation Management (PSE&G 2009; PSE&G 2011). Vegetation management under 
PSE&G guidelines requires a 50-foot buffer beyond the structure foundation perimeter and the minimum 
clearance required between conductors and the nearest tree is 30 feet. Vegetation maintenance would be 
achieved by ground line maintenance and selective tree removal. Ground line maintenance requires all 
trees and shrubs to be cut to ground level or no more than 3 inches above ground level. Selective tree 
removal requires that all fast-growing tree species be cut to ground level; these species include white pine 
and tulip poplar, as well as species of ash and birch. Additionally, all dead, decayed, or dying trees would 
be removed. Danger trees would be identified and removed or pruned. Herbaceous plants and grasses and 
low-growing shrubs would be allowed to remain (PSE&G 2009; PSE&G 2011). It is assumed that under 
alternative 2, vegetation maintenance would require the periodic removal of larger individual trees outside 
the ROW. 
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TABLE 1: ELEMENTS OF THE ALTERNATIVES 

Alternative Element Alternative 2 
Route description inside the study area  The alternative 2 alignment would cross a total of 4.3 miles of NPS lands. The route would enter DEWA from 

Pennsylvania roughly 0.25 mile east of Big Bushkill Creek. The alignment would exit the park, travel across a developed 
area including Fernwood Golf Course, and reenter DEWA south of the South Zone Ranger Station and north of DEWA 
Headquarters, crossing MDSR just north of Depew Island. The route would continue southeast past the Watergate 
Recreation Site and across APPA to the eastern DEWA boundary. There would be no new crossing at APPA or MDSR. 

Total ROW expansion/conductor capacity 50–200 feet; 2 new 500 kV 

Removal of B-K Line from Bushkill Substation 
to the eastern DEWA boundary 

Existing infrastructure would be removed and replaced by the new proposed double 500-kV towers 

Construction cost/Schedule $2.17 billion; approximately 8 months 

Additional staffing needs for the NPS 2–3 new DEWA/MDSR staff members 

Total Miles/Miles within the study area 147; 5.6 miles, 4.3 miles of which would be on NPS lands 

Numbers of towers and tower foundations 
inside the study area 

26- 6 new towers/tower foundations per mile. Typically, the foundation depth will range between 15 and 30 feet with 
a diameter of 6 to 9 feet.  

Crane pads inside the study area 23- Crane pads would be 100×100 feet, and would be used to set up a crane to erect the structures. Crane pads 
would be required at each tower location. 

Wire pulls inside the study areaa 5–6- Wire pulling locations would be 200 feet × 200 feet and placed approximately every mile along the ROW. 

Pulling and splicing sites inside study area 2- On average, pulling and splicing equipment setups require an area of 400 feet × 600 feet outside the ROW where 
angles occur; two sites are needed per angle. 

Staging area for the entire lineb 70 acres- Staging of all equipment/materials for work in DEWA would be located on currently cleared ROW.a 

Access roads inside the study area  
Total: 5.3 miles (inside ROW: 
3.4 miles, outside ROW: 1.9 
miles) 

Construction phase 
Total: 12.8 acres (inside ROW: 8.3 
acres, outside ROW: 4.5 acres) 

Postconstruction phase 
Total: 9.6 acres (inside ROW: 6.2 acres, 
outside ROW: 3.4 acres) 

Access roads would be 20 feet wide during construction and would be reduced to and maintained at 15 feet 
after construction. The 15-foot-wide access roads would be permanent. Time to return to present conditions: 50 
years or perhaps never. 

Note: Items in bold are conditions presented in the applicant’s proposed plan (PPL and PSE&G 2008). Items in italics are presented in chapter 2 of the EIS. These elements were provided 
where details were absent from the applicant’s proposed plan (PPL and PSE&G 2008) and were based on industry standards. 
a. The number of wire pulls was estimated based on the assumption that helicopters would not be used to string the conductor. This presents the most conservative estimate; however, 

impacts would be reduced if helicopters were used for stringing the conductors. 
b. Staging area acreage is an estimate based on the length of the line from Susquehanna to Roseland. The applicant’s proposed plan states that all equipment and materials would be 

staged within the currently cleared ROW. The NPS does not agree. Where staging areas extend beyond the cleared ROW, the NPS would require the applicant to construct the staging 
areas outside NPS lands. 
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CHAPTER 3:  AGENCY CONSULTATION 

3.1 DISCUSSIONS BETWEEN THE APPLICANT AND USFWS 

During 2008 through 2009, discussions with the USFWS were initiated by PPL for alternative 2 in 
Pennsylvania.  Concurrently, PSE&G and USFWS discussed the portion of the proposed S-R Line in 
New Jersey.  During this discussion, both the Pennsylvania and New Jersey USFWS field offices 
identified the Indiana bat and the bog turtle as federally-listed species that could be potentially affected by 
the proposed project. NPS was invited to and attended the meetings, which included a discussion of bog 
turtles but not Indiana bats.  The NPS was involved in these discussions; however, because they were not 
initiated by NPS as part of the consultation process, the meetings are not considered as consultation 
within the purview of this BA, but they do provide useful information. The prior history of discussions 
between the applicant and the USFWS field offices are summarized below. 

3.1.1 Indiana Bat 

The USFWS Pennsylvania Field Office (USFWS-PFO), in a letter dated October 16, 2008, recommended 
a bat survey of the project area using USFWS guidelines (USFWS 2008a).  USFWS-New Jersey Field 
Office (USFWS-NJFO) in their letter of March 17, 2008 provided preliminary recommendations to 
protect Indiana bat and stated that it may request a bat survey within the project area in NJ (USFWS 
2008b).   

Mist netting and investigations of mine portals within Monroe, Pike, Wayne and Lackawanna counties in 
Pennsylvania and Warren County, New Jersey along alternative 2 and access roads for the S-R Line were 
conducted in May, June, July, and August 2009 by Sanders Environmental, Inc.   These investigations 
included NPS lands along alternative 2.  Potential hibernacula for Indiana bats were found at mine portals 
and deployment of harp traps at the mine portals captured thirteen bats of two species; however, none of 
the bats were Indiana bats.  Mist netting was also conducted at 136 mist net sites along alternative 2.  Mist 
net surveys resulted in capturing 665 bats of eight species; however, no Indiana bats were captured during 
the efforts (Sanders 2009).   

After surveys were completed in the summer of 2009, Sanders Environmental, Inc. concluded that the 
proposed project was unlikely to adversely affect the Indiana bat (2009).  USFWS-PFO determined in a 
letter dated January 27, 2010 that after review of the survey report, alternative 2 was not likely to 
adversely affect Indiana bat assuming the implementation of proposed protection and mitigation measures 
(USFWS 2010a). An additional letter was sent to the applicant from the USFWS-PFO on 17 April 2012 
providing an update to the 27 January 2010 letter. The letter notes that all known direct impacts to Indiana 
bats would occur outside of the DEWA (USFWS 2012a).  

An agency response letter from the USFWS-NJFO to the applicant was received on June 11, 2010 
(USFWS 2010b). However, this letter addressed only the eastern segment of alternative 2 within New 

Jersey, between Hopatcong and Roseland, well are outside of NPS boundaries.  The June 2010 
response letter from USFWS-NJFO stated that the project has the potential to affect the Indiana bat unless 
specific New Jersey Department of Environmental Protection (NJDEP) permit conditions are 
implemented (USFWS 2010b), including: 

 All conservation measures recommended by the USFWS-NJFO and adopted by the applicant, as 
stated in the document entitled: Construction and Restoration Standards for the Susquehanna-

Roseland Transmission Project. 
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 USFWS-NJFO concurrence with final compensatory mitigation plans for forest impacts 
including: (1) preservation, enhancement, and / or restoration of Indiana bat habitat as one 
component of the 100- to 200-acre Highlands Forest restoration / education pilot site at the 
Hopatcong Switching Station; and (2) preservation, enhancement, and / or restoration of Indiana 
bat habitat at a site along the Passaic River.   

In addition, the USFWS-NJFO noted that the applicant agreed to the recommended conservation 
measures for the Indiana bat. USFWS-NJFO stated that with implementation of the above permit 

conditions, the USFWS concurs that, even considering cumulative impacts (i.e., from other portions of the 

route), the loss of approximately 21 acres of potential summer roosting and foraging habitat from 

construction of the eastern portion (New Jersey) of the project is insignificant based on the following: 

 The impacts are spread across a 25-mile linear project. 

 The areas with the greatest impacts have been evaluated for Indiana bat habitat (Roseland 
Switching Station, Picatinny Arsenal) or surveyed using the USFWS mist net guidelines (USFWS 
2011a) at the Hopatcong Switching Station and Fredon Relocation Site). 

 In those areas identified by USFWS-NJFO as hibernacula and / or maternity colony foraging 
habitat, the applicant will not install any permanent structures (e.g., access road, tower) within 
300 feet of wetlands or open waters and will not clear trees or locate temporary work spaces 
within 150 feet of wetlands or open waters. 

 The applicant will provide compensatory mitigation for forest impacts, as described above. 

USFWS-NJFO noted that to minimize cumulative impacts to Indiana bat habitat, additional information, 
surveys, and / or conservation measures may be necessary for the western segment of project in New 
Jersey (Delaware River to Hopatcong).   

With implementation of the above permit conditions, USFWS-NJFO concurred that the risk of 
disturbance or injury to roosting bats from construction of the eastern segment of the project (outside of 
NPS lands in New Jersey) would be insignificant and discountable based on the seasonal restrictions 
included in PSE&G’s revised Construction and Restoration Standards for the Susquehanna-Roseland 

Transmission Project (PSE&G 2010).   

3.1.2 Bog Turtle 

The USFWS-PFO, in a letter dated 16 October 2008, stated a determination that construction of the 
proposed project is not likely to adversely affect the bog turtle.  However, should structures need to be 
located in the wetland and/or the ROW needs to be widened, further consultation with the USFWS-PFO 
will be necessary (USFWS 2008a).  A letter from the USFWS-PFO from 27 January 2010 noted that the 
project would be not likely to adversely affect the bog turtle if the southern access route was used for 
construction and implementation, and if seasonal restrictions were put in place (USFWS 2010a). The 17 
April 2012 letter from the USFWS-PFO noted a March 19, 2012 conference call indicating that the 
southern access road would be used. The letter provides recommendations for a seasonal restriction for 
construction of access roads and tower replacements, or a bog turtle survey completed with conditions 
outlined in the letter. A 300-foot buffer around wetlands and no felling of trees into wetlands were 
suggested for all work activities. The letter concludes that if the project is implemented with the southern 
access route and conditions for construction, the project is not likely to adversely affect the bog turtle 
(USFWS 2012a).  
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The USFWS-NJFO, in a letter dated 17 March 2008, provided locations of known bog turtle populations 
as well as areas of potential bog turtle habitat and preliminary recommendations to protect the bog turtle.  
In addition, USFWS-NJFO stated that it may request a Phase I or II bog turtle survey within the project 
area in New Jersey (USFWS 2008b).   

An agency response letter to the applicant was received from the USFWS-NJFO on June 11, 2010 
(USFWS 2010b).  However this consultation response letter addressed only the eastern segment of  

alternative 2 within New Jersey, between Hopatcong and Roseland, well outside of NPS boundaries.  

The USFWS-NJFO stated that the project has the potential to affect the bog turtle in New Jersey unless 
specific NJDEP permit conditions are implemented, including all conservation measures recommended 
by the USFWS-NJFO and adopted by the applicant, as stated in the document entitled: Construction and 

Restoration Standards for the Susquehanna-Roseland Transmission Project (PSE&G 2010).  Measures 
listed include no permanent structures located within 300 feet of confirmed bog turtle habitat, no 
temporary disturbances within 150 feet of confirmed bog turtle habitat, the installation of silt fences in 
any span with confirmed bog turtle habitat, and no improvement or enlargement of existing access roads 
(PSE&G 2010). The USFWS-NJFO stated that with the implementation of the above permit conditions, 
impacts to the bog turtle from construction of the eastern portion of the project will be insignificant and 
discountable.  This determination is based on the extensive surveys already completed in New Jersey 
(listed below) and on the habitat buffers, fencing, and monitoring protocols adopted and detailed in 
PSE&G's revised Construction and Restoration Standards as noted above.  The following bog turtle 
surveys have been conducted and the USFWS-NJFO has concurred with the results: 

 Phase I ROW  (July 8, 2008) 

 Phase I DEWA (December 23, 2008) 

 Phase II for 5 wetlands (June 18, 2009) 

 Phase I Hopatcong Switching Station (July 29, 2009) 

 Phase I access roads in eastern portion of project (March 23, 2010) 

 Phase I for 11 additional spans (June 8, 2010) 

 Phase II for 5 wetlands (July 8, 2010) 

 Phase I for 11 additional wetlands (January 25, 2011) 

 Phase I for 5 additional wetlands (January 25, 2012) 

3.2 ESA SECTION 7 CONSULTATION  

NPS initiated consultation with USFWS through letters sent February 10, 2010.  No response to the 
consultation letters was received from USFWS. NPS also consulted with USFWS through a July 2010 
Preliminary Alternatives Newsletter. A response letter to the newsletter was received from the USFWS-
NJFO on October 21, 2010 (USFWS 2010c). The USFWS-NJFO indicated that the Indiana bat and the 
bog turtle are potential species of concern for this project; however the consultation response letter 

included areas of the alternatives that are outside of NPS boundaries and within New Jersey. Input 
from USFWS-PFO has been coordinated through USFWS-NJFO, the lead office for this project, since 
NPS requested a single point of contact for the consultation. Coordination and consultation between the 
NPS and the USFWS field offices in New Jersey and Pennsylvania is ongoing at this time in regard to 
ESA Section 7 Consultation for the Indiana bat and the bog turtle. 
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On February 7, 2011, NPS invited the USFWS to become a cooperating agency in the environmental 
review of the S-R Line (NPS 2011a). The USFWS agreed to be a cooperating agency on the project on 
March 14, 2011, noting that some of the proposed alternatives would cross within the boundary of the 
Cherry Valley National Wildlife Refuge, and the USFWS has interests and information concerning 
wildlife and habitat at the site (USFWS 2011b).  

The USFWS also provided a letter on 31 January 2012 with comments on the DEIS, and on impacts to 
the bog turtle and Indiana bat. The letter notes impacts from the alternatives on the Indiana bat and bog 
turtle. The letter does not provide recommendations for further Indiana bat or bog turtle surveys along 
alternatives 2 and 2b, and acknowledges surveys for alternatives 3, 4, and 5. The letter concludes that 
impacts for these alternatives are not likely to adversely affect the Indiana bat or bog turtle, but that if this 
species is found, conservation measures would need to be developed (USFWS 2012b).  

3.2.1 Indiana Bat 

In the first agency response letter addressed to NPS dated October 21, 2010, the USFWS-NJFO 
confirmed concurrence with the determination in the June 11, 2010 USFWS-NJFO letter to the applicant 
that alternative 2 is not likely to adversely affect the Indiana bat (in New Jersey) based on the adoption of 
the conservation measures cited in the same letter of June 11, 2010 (USFWS 2010b; 2010c).   

If the conservation measures that were agreed upon between the applicant and USFWS previously cannot 
be implemented for any particular span, the applicant has agreed to work with USFWS-NJFO to develop 
alternative, site-specific conservation measures sufficient to avoid adverse effects on the Indiana bat.   

USFWS-NJFO further recommended a seasonal restriction on tree clearing from April to November 15 
within 10 miles of known hibernacula, and from April 1 to September 30 in other parts of the species’ 
range in New Jersey in their letter of October 21, 2010. 

3.2.2 Bog Turtle 

In the first agency response letter addressed to NPS dated October 21, 2010, the USFWS-NJFO 
confirmed concurrence with the determination in their June 11, 2010 letter that alternative 2 is not likely 
to adversely affect the bog turtle (in New Jersey) based on the adoption of the conservation measures 
cited in the June 11, 2010 letter (USFWS 2010b; 2010c).   
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CHAPTER 4:  INDIANA BAT 

The Indiana bat is a temperate, insectivorous, migratory bat that hibernates in mines and caves in the 
winter and summers in wooded areas. The species was originally listed as being in danger of extinction 
under the Endangered Species Preservation Act of 1966 (32 FR 4001, March 11, 1967), and is currently 
listed as endangered under the ESA (USFWS 2007). 

4.1 SPECIES DESCRIPTION 

The Indiana bat is a medium-sized bat with a total body length of approximately 3-½ to 5-½ inches and a 
wingspan averaging ten inches. The Indiana bat closely resembles two other species of Myotis: the little 
brown bat (M. lucifugus) and the northern long-eared bat (M. septentrionalis). Indiana bats are 
distinguished from the northern long-eared bat by the long, pointed, symmetrical prominence in front of 
the opening of the external ear (tragus). The Indiana bat is distinguished from the little brown bat by a 
distinctly keeled calcar (a spur of cartilage that supports the membrane between the foot and tail). In 
addition, the hind feet of an Indiana bat tend to be small and delicate, with fewer, shorter hairs (the hairs 
do not extend beyond the claws); the nose is lighter in color; the ears and wing membranes have a dull 
appearance and flat coloration that does not contrast with the fur, and the fur lacks luster (compared with 
that of little brown bats); and the skull of an Indiana bat has a small sagittal crest, and the braincase tends 
to be smaller, lower, and narrower than that of the little brown bat (USFWS 2007).  

4.2 GENERAL LIFE HISTORY 

The Indiana bat is migratory, hibernating in caves and mines in the winter and migrating to summer roost 
habitat.  Reproductive females may migrate great distances, up to 357 miles, to form maternity colonies to 
bear and raise their young. Male Indiana bats and non-reproductive females typically do not roost in 
colonies and may stay close to their hibernaculum or migrate long distances to their summer habitat. Both 
male and female Indiana bats return to hibernacula in late summer or early fall to mate and enter 
hibernation (USFWS 2007).   

4.2.1 Habitat Requirements 

Due to its migratory behavior, the Indiana bat has requirements for two different types of habitat.   

Winter Habitat Requirements:  Suitable hibernacula in caves or mines provide stable internal 
temperatures (generally below 10°C [50°F] but above freezing 0°C [32°F]); relatively high humidity, and 
air flow (Butchkoski 2010). These criteria, in combination provide thermal protection for the Indiana bat 
and help to maintain physiological requirements during hibernation. Historically, caves that provided 
large volume, with rooms or vertical passages below the lowest entrance level sheltered the largest 
populations of hibernating Indiana bats. Caves with large volumes buffer the cave environment against 
extreme changes in outside temperature, and complex vertical structure offers a wide range of 
temperatures and, therefore, diversity of roosting sites. In some areas, the largest and most rapidly 
growing populations of Indiana bat occur in abandoned mines and at caves where measures have been 
implemented to restore hibernacula (USFWS 2007).   

Indiana bats, especially females show site fidelity, returning annually to the same hibernacula, though 
movement to man-made hibernacula (such as abandoned mines) occurs as sites become available. Indiana 
bats often winter in the same hibernaculum with other species of bats and are occasionally observed 
clustered with or adjacent to other species, including gray bats (Myotis grisescens), Virginia big-eared 
bats (Corynorhinus townsendii virginianus), little brown bats, and northern long-eared bats. 
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Summer Habitat Requirements:  Indiana bats first arrive at their summer locations as early as April or 
early May. During this mid-spring period prior to giving birth, adult females occupy trees that are similar 
to those used in maternity colonies in summer in terms of species, size, and structure. Most maternity 
colonies of Indiana bats that are known exist in fragmented landscapes with low-to-moderate forest cover. 
Documented habitat for maternity roosts includes riparian, bottomland and floodplain habitats, as well as 
upland vegetation communities or a mixture of upland and riparian habitat (USFWS 2007). 
Approximately 97 % of roost trees at maternity sites are deciduous species; however, Indiana bats 
consistently use coniferous trees at some sites during autumn swarming (USFWS 2007). Maternity 
colonies primarily occupy dead and dying trees in early to middle stages of decay. Primary roosts are 
located under exfoliating bark though living trees can also provide roost habitat such as the naturally 
peeling bark of shagbark (Carya ovata) and shellbark hickories (Carya lacinosa), and occasionally white 
oak (Quercus alba). At least thirty-three species of trees have been known to supply roosts for female 
Indiana bats and their young:  87 % are species of ash (Fraxinus spp.), elm (Ulmus spp.), hickory (Carya 
spp.), maple (Acer spp.), poplar (Populus spp.), and oak (Quercus spp.); hickory, oak and maple comprise 
52 % of the roost tree species (USFWS 2007). Roost trees vary in size and the height and position of the 
snag relative to surrounding trees is important to selection because relative height and position affect the 
amount of solar exposure; primary roosts usually receive direct sunlight for more than half the day. The 
roost tree is typically within canopy gaps in a forest, in a fence line, or along a wooded edge within 50 
feet of a forest edge (USFWS 2007).  

Maternity colonies typically use 10 to 20 trees each year, but only one to three of these are primary roosts 
used by the majority of bats for some or all of the summer. In addition to a primary roost, alternate roosts 
are used by individuals or a small number of bats and may be used intermittently throughout the summer. 
On average, Indiana bats switch roosts every two to three days. Various trees used by the same individual 
tend to be clustered, and roost trees most often are in sunny openings in the forest created by human or 
natural disturbance. Indiana bats exhibit site fidelity to their traditional summer maternity areas and roost 
trees may be occupied by a colony for a number of years until they are no longer available or suitable 
(USFWS 2007). Non-reproductive females may also roost individually or in small numbers, including in 
the same trees as reproductive females (USFWS 2007).   

Some adult male Indiana bats form colonies in caves in summer, but most are solitary and roost in trees. 
Similar to female Indiana bats, adult males roost primarily under bark and less often in narrow crevices. 
Tree species used by males generally are similar to those chosen by females though males will use 
smaller trees more often than females and may be more tolerant of shaded sites. Males also occasionally 
roost with reproductive females in the same tree.   

Indiana bats may also use habitat near winter hibernation sites as (1) spring roost sites upon emergence 
from hibernacula; (2) fall roost sites during swarming and mating prior to hibernation; and (3) by males 
and non-reproductive females that may not migrate to summer habitat and instead may remain near the 
winter hibernation site. This habitat is similar to summer roost habitat (i.e., bats typically roost under 
exfoliating bark, with occasional use of vertical crevices in trees). Tree species are also similar to summer 
sites, although various pines (Pinus spp.) are commonly occupied in spring and fall. During this time, 
Indiana bats tend to roost more as individuals than in summer (USFWS 2007).   

Night roosting may occur most often at sites not generally used as day roost but night roosts may also 
occur at the bat’s day roost in conjunction with nocturnal tending of its young or during inclement 
weather (USFWS 2007). 
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4.2.2 Biological and Behavioral Characteristics 

Reproduction:  Mating occurs in the fall during swarming at hibernation sites, and females store sperm 
through the winter giving birth to a single young in June or early July while in their maternity roosts. 
Asynchronous births in the maternity colony result in variable sizes and ages of juveniles in the same 
colony. Lactation begins at birth and continues through the early flight period of young Indiana bats; 
young are able to fly (volant) within 3-5 weeks of birth. Once the young Indiana bats are volant, the 
maternity colony begins to disperse during the first two weeks in August, and the use of primary 
maternity roosts diminishes. The bats may stay in the maternity roost area until migration, although some 
large colonies may maintain a steadily declining number of bats into mid-September through early 
October and it is thought that late migrants may be young-of-the-year (USFWS 2007).   

Food Habits:  Indiana bats typically forage in closed to semi-open forested habitats and forest edges 
though visual observations suggest that foraging over open fields or bodies of water, more than 50 meters 
(150 feet) from a forest edge, does occur (USFWS 2007). Indiana bats hunt primarily around the canopy 
of trees, and occasionally descend to sub-canopy and shrub layers. In riparian areas, Indiana bats 
primarily forage around and near riparian and floodplain trees, as well as solitary trees and forest edges on 
the floodplain (USFWS 2007).   

Indiana bats feed primarily on four orders of flying insects:  Coleoptera (beetles), Diptera (flies), 
Lepidoptera (butterflies), and Trichoptera (caddisflies). Hymenopterans (winged ants) are abundant in the 
diet of Indiana bats for brief, unpredictable periods corresponding with the sudden occurrence of mating 
swarms.   

Home Range:  Indiana bats occupy distinct home ranges, particularly in the summer; however, relatively 
few studies have determined the home ranges of Indiana bats and calculations were based on a small 
number of individuals and a variety of statistical analyses. In general, mean home range estimates varied 
from a high of 1,648 acres in Missouri to a low of 205 acres in Vermont; intermediate home range sizes 
were identified for Virginia (618 acres) Kentucky (385 acres), and Illinois (357 acres). In addition, 
maternity colonies of Indiana bats also appear to be faithful to their foraging areas within and between 
years (USFWS 2007).   

Migration:  Spring emergence of Indiana bats from hibernacula varies across their range by latitude and 
weather. Females emerge earlier than males, generally emerging in early April and completing emergence 
by early May; males were found to emerge in early May and by mid-May few were left hibernating. At 
the Mt. Hope mine complex in New Jersey, peak spring emergence of females was in early April, and 
emergence of males peaked at the end of April and exit counts from several hibernacula in southern 
Pennsylvania and Big Springs Cave in Tucker County, West Virginia suggest that peak emergence from 
hibernation is mid-April (USFWS 2007).  

Indiana bats have been found to travel long distances to and from hibernacula from an average of 296 
miles to a maximum migration of 357 miles in one study; shorter migration distances are also known to 
occur (USFWS 2007). Indiana bats at multiple locations in Indiana were found in hibernacula only 34 to 
50 miles from their summer range.  Insufficient data are available to determine habitat use and needs for 
Indiana bats during migration.   

Use of Corridors:  Many species of bats, including the Indiana bat, consistently follow tree-lined paths 
rather than cross large open areas and as a result, suitable patches of forest may not be available to 
Indiana bats unless the patches are connected by a wooded corridor. Unfortunately, biologists do not 
know how large an open area must be before Indiana bats hesitate or refuse to cross. Studies have 
documented Indiana bats crossing interstate highways and open fields and also showed that Indiana bats 
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increased commuting distance by 55 % to follow tree-lined paths, rather than flying over large 
agricultural fields, some of which were at least 1-kilometer (0.6 mile) wide (USFWS 2007).    

Hibernation:  Most Indiana bats enter hibernation by the end of November (mid-October in northern 
areas) although populations of hibernating bats may increase throughout fall and into early January at 
some hibernacula (USFWS 2007).   

Indiana bats cluster on the ceilings and side walls of underground hibernacula, in caves or cave-like 
locations such as abandoned mines. The Indiana bat hibernates in clusters of about 250 to 300 bats per 
square foot although cluster densities as high as 500 bats per square foot have been recorded. It is thought 
that behavioral thermoregulation, in the form of clustering, allows Indiana bats to hibernate at a wider 
range of ambient temperatures than would be possible for non-colonial species.   

4.3 HISTORIC RANGE, CURRENT DISTRIBUTION, POPULATION LEVEL 

Historically, the winter distribution of Indiana bats was restricted to caves in limestone karst regions of 
about 24 states from Vermont, Massachusetts and Connecticut through the northeastern states to 
Alabama, Georgia, Florida and west through Illinois, Indiana, Iowa, Wisconsin, Michigan, Missouri and 
Oklahoma. Winter hibernacula are no longer active in Florida, Georgia, Iowa, Massachusetts, and 
Wisconsin (USFWS 2007). However, in a few instances the Indiana bat has expanded its range outside of 
the historic winter range as a result of occupying man-made structures (USFWS 2009). 

The summer distribution of Indiana bat maternity colonies include portions of 16 states from Vermont, 
New York, New Jersey, Pennsylvania and Maryland through West Virginia, Kentucky, Tennessee, and 
Alabama then westward to Ohio, Indiana, Illinois, Iowa, Missouri, Arkansas and Oklahoma. The states 
with the largest number of identified maternity colonies are Indiana (83), Kentucky (32), New York (31), 
Illinois (28), and Iowa (27) (USFWS 2007). 

When listed as an endangered species in 1967, the Indiana bat population was estimated to be around 
880,000 bats (USFWS 2009). The 2009 population estimate for Indiana bats was about 387,000 (USFWS 
2011c).   

In Pennsylvania the Indiana bat was historically found at eight hibernation sites and Indiana bats are now 
found at 18 hibernation sites within 11 Pennsylvania counties. A total of approximately 1,000 Indiana 
bats are known to hibernate within the identified sites (Butchkoski 2010). During the summer, nine 
maternity sites have been found in seven counties. Some counties contain both winter hibernation and 
summer sites (Butchkoski 2010). In New Jersey Indiana bats are known to hibernate in the Hibernia Mine 
in northern New Jersey and summer roosts have been identified in riparian areas (NJDEP 2001). 

4.4 THREATS  

The of decline of Indiana bats can be attributed to commercialization of caves, microclimate changes in 
caves, loss of summer habitat and habitat connectivity, environmental contaminants, collisions with man-
made objects and disease including white-nose syndrome (WNS). Of these the most significant threats are 
habitat loss / degradation, forest fragmentation, winter disturbance of hibernacula, environmental 
contaminants, and WNS.  WNS is a fungus (Geomyces destructans) found on faces and wings of affected 
bats. WNS has killed over a million bats since 2006 (USFWS 2011c).   

The 5-year review of the Indiana Bat Draft Recovery Plan, First Revision (USFWS 2009) raised the 
recovery priority for Indiana bat from 8 (moderate degree of threat; high recovery potential) to 5 which 
means that the degree of threat is increased from moderate to high and the potential for recovery is now 
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considered low. Initially the Indiana bat population increased from 2003-2007 as a result of the 
implementation of increased conservation measures on hibernation sites. With the introduction of WNS 
the population has begun to decline in affected areas and recovery of the species is compromised 
(USFWS 2009). 

4.5 DESIGNATED CRITICAL HABITAT 

Important caves and mines for the hibernation of the Indiana bat have been designated in as ―critical 
habitat‖ in six states; however, no critical habitat for Indiana bat has been designated in Pennsylvania or 
New Jersey (USFWS 2009; USFWS 2011c). USFWS has defined priority hibernacula based on the 
number of bats that are contained by the hibernacula. Priority 1 hibernacula contain at least 10,000 
Indiana bats and are considered essential for the recovery and long-term conservation of the species. The 
other priority categories are:  Priority 2 (1,000 to 9,999), Priority 3 (50-999), and Priority 4 (1-49) 
hibernacula. Neither Pennsylvania nor New Jersey contains a Priority 1 hibernaculum; however, 
Pennsylvania contains one Priority 2 hibernacula. Pennsylvania also contains three Priority 3 and seven 
Priority 4 hibernacula; New Jersey contains two Priority 3 hibernacula (USFWS 2007).  

4.6 EFFECTS OF PROJECT ACTIONS  

4.6.1 Construction 

Summer habitat is present along alternative 2 within NPS boundaries. However, surveys conducted along 
alternative 2 identified tree roosting bat species, including a state-listed species, northern myotis, but did 
not detect any Indiana bats. This could indicate that Indiana bats are not present or are present in low 
numbers and not easily detected by the surveys (Sanders 2009). Approximately 240 acres would be 
cleared initially in the ROW, with approximately 129 acres of this identified as mature forest. Pulling and 
splicing sites would be constructed outside the 350-foot corridor, resulting in approximately 22 acres of 
forest cleared for these sites and the associated spur roads; trees surrounding the pulling and splicing sites 
would be trimmed but not removed (unless unavoidable) to allow for construction activities. 
Approximately 9.6 acres of vegetation would be permanently lost through the development of access 
roads.  Summer roosting and foraging habitat could be affected by the removal of trees during clearing 
and construction activities, which may adversely affect any roost sites or maternity colonies that may be 
present.  As nocturnal foragers, Indiana bats feed mainly in the tree canopy and may use the linear space 
of ROWs, trails, or over streams as travel and foraging corridors. Foraging activities should not be 
affected unless construction activities occurred at night. If construction occurred at night, noise and 
activity could deter foraging; however, the use of lights to illuminate construction sites could also attract 
bats to the arc of lighting to feed on insects attracted to the light.  

Transmission line construction at several river and stream crossings under alternative 2 would be 
expected to have few impacts on bat foraging and roosting habitat.   

Due to the potential impacts to summer habitat for Indiana bat, the applicant has specified that USFWS-
approved conservation measures would be implemented to ensure that the project would not be likely to 
adversely affect the Indiana bat. For example, seasonal restrictions would be followed in the applicant’s 
construction schedule and restoration standards for the S-R Line project would be followed to reduce and 
avoid any unforeseen disturbance or injury to roosting Indiana bats from the construction of the project. 
Seasonal restrictions for the cutting of potential roost trees (trees with a diameter at breast height [DBH] 
greater than 8.7 inches [22 centimeters]) would prohibit cutting between April 1 and September 30, when 
Indiana bats could be present. Additional conservation measures are listed below in Section 4.7: Proposed 
Mitigation Measures.   
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Mitigation that has been specified for impacts on forested habitat could also offset any unforeseen 
impacts on the Indiana bat resulting from the proposed project under alternative 2. Projects include the 
Hopatcong Forest Restoration Project and mitigation proposed along the Passaic River (USFWS 2010c). 

Two caves, Coppermine and Cold Air Cave occur along MDSR 3.1 and 10.5 miles, respectively, from the 
centerline of the ROW under alternative 2 and could provide potential winter hibernacula sites. Surveys to 
determine the potential for winter and summer Indiana bat habitat within the existing ROW of alternative 
2 by Sanders (2009) did not extend outside of the ROW to the areas where these caves are located. 
Indiana bats are known to hibernate in nearby counties, and it is possible that individuals from these 
wintering sites could be present within NPS boundaries during the breeding season (April through 
September).   

Additional surveys for Indiana bat winter and summer habitat will be conducted by USFWS-approved 
certified surveyors according to the USFWS protocol prior to the initiation of any construction for 
alternative 2 as discussed in Section 4.7: Proposed Mitigation Measures. 

4.6.2 Operation 

No adverse impacts to Indiana bats are expected as a result of the operation of the proposed transmission 
line. Because Indiana bats are known to forage in the tree canopy and within edge habitat, operation of the 
S-R Line within NPS boundaries has the potential to create foraging habitat where adjacent potential 
summer (forested) habitat creates an ―edge‖ to the ROW. Indiana bats may also use the maintained ROW 
as a travel and foraging corridor, especially in riparian areas and near stream crossings.   

4.6.3 Maintenance 

Similar to operation of the transmission line, no adverse impacts are expected to Indiana bats during 
routine maintenance of vegetation under the ROW; however, if it becomes necessary to remove problem 
trees along the edge of the ROW, mitigation measures should be employed as outlined for tree removal 
during construction and in Section 4.7: Proposed Mitigation Measures. 

4.7 PROPOSED MITIGATION MEASURES 

No Indiana bats were captured during mist net survey efforts in 2009 (Sanders 2009), however, suitable 
habitat for this species is present in the action area.  In the spring prior to vegetation clearing, NPS will 
coordinate with USFWS to determine if any areas of particularly suitable habitat should be re-surveyed 
for summering Indiana bats.  Survey results would be submitted to USFWS for review and concurrence. 
Surveys conducted prior to vegetation clearing activities are particularly important because construction 
would not occur for some time following the completion of the NEPA process and Indiana bats could 
begin using habitat between site surveys and construction activity.  Repeat survey efforts may also be 
warranted if substantial changes to the USFWS summer survey  protocols, now in draft, become finalized 
prior to the start of vegetation removal. 

Construction monitoring will be conducted both during construction and during post-construction 
vegetation maintenance.  Areas of high-suitability Indiana bat habitat will be flagged and avoided during 
construction if possible. The purpose will be to flag and preserve the highest-suitability roost trees to the 
maximum extent practical, including: live shagbark hickories (Carya ovata) over 9 inches dbh; 
lightening-struck trees over 9 inches dbh; dead, dying, or damaged trees of any species over 9 inches dbh 
with at least 10% exfoliating bark; den trees, broken trees, or stumps over 9 inches dbh and over 9 feet in 
height; and live trees of any species over 26 inches dbh.  When practical, trees over 9 inches dbh will 
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girdled instead of cut.  Construction monitoring may also include use of acoustic detectors, if such 
methods are recommended by USFWS. 

In addition, a  species-specific Conservation and Mitigation Plan will be prepared and implemented by 
recognized and qualified zoologists, including individuals recognized by the USFWS or state 
conservation agencies. Adherence to the approved Indiana Bat Conservation and Mitigation Plan will be 
required as a condition of any NPS permit authorizing the project.  A Conservation and Mitigation Plan 
will include: 

 Target areas and methodology for repeat summer survey effort, as discussed above. 

 Construction monitoring, as described above. 

 A seasonal restriction will prohibit cutting of trees greater than 5 inches dbh between April 1 and 
September 30 (restricted season), both during construction and during post-construction 
vegetation maintenance. 

 If hibernacula are identified within 10 miles of the action area, the restriction on tree clearing will 
be implemented from April 1 to November 15. 

 The modification of the locations for towers, access roads, laydown areas, and other ground-
disturbing activities would be implemented in order to minimize areas of suitable Indiana bat 
summer habitat. Trees that have the potential to provide roost habitat for Indiana bat would be 
reserved to the extent practicable. 

 Tree clearing for temporary access or temporary work spaces will be prohibited. 

 No permanent structure (e.g., access road, tower) will be installed within 300 feet of wetlands or 
open waters.  No temporary work spaces will be located within 150 feet of wetlands or open 
waters. 

 No blasting will be authorized within NPS units. 

 For any compensatory mitigation to offset tree loss in NPS units, NPS will work with USFWS to 
incorporate the planting of tree species that are likely to become suitable roosts for the Indiana 
bat. 

4.8 CUMULATIVE EFFECTS ANALYSIS 

Cumulative effects are those effects of future state or private activities, not involving federal activities, 
which are reasonably certain to occur within the action area of the federal action subject to consultation 
[50 CFR §402.02].  This definition applies only to Section 7 analyses and should not be confused with the 
broader use of this term in the National Environmental Policy Act or other environmental laws.   

Actions inside the parks could adversely affect Indiana bats including utility projects that may require tree 
clearing, or disturbance to potential habitat such as:  the Tennessee Gas Line Proposal (addition to an 
existing gas pipeline), the Columbia Gas Transmission Company pipeline (replacement of an existing gas 
pipeline), and the Northeast Supply Link Expansion (Palmerton Loop gas pipeline). Utility ROW 
development and expansions within the park boundaries could require vegetation removal including tree 
clearing that results in a loss or alteration of potential summer roosting habitat. 

In addition, climate change may alter species distribution as a result of the expansion or contraction of 
breeding ranges, changes in food resources, and the availability of seasonally used habitats. 
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Overall, cumulative impacts on Indiana bats inside the parks from future state or private activities are 
expected to be adverse. 

4.9 CONCLUSION 

Based on the currently available information for the potential presence of Indiana bat within the 
alternative routes, as proposed within NPS boundaries, adverse impacts to Indiana bats, particularly to 
potential summer roost / maternity colony habitat could occur. The implementation of mitigation 
measures would minimize impacts to Indiana bat; resulting in a determination that the proposed project 
―may affect but is not likely to adversely affect" the Indiana bat. 

  



 
21 

CHAPTER 5:  BOG TURTLE 

5.1 SPECIES DESCRIPTION 

The bog turtle is one of smallest turtles in North America and is separated taxonomically into two 
geographically distinct populations. The northern population ranges from Massachusetts to Maryland and 
was listed as a federally threatened species on November 4, 1997. The Recovery Plan was finalized in 
2001 by the USFWS and the USFWS recently announced the initiation of the 5-year status review for the 
bog turtle in the Federal Register in June of 2011. The USFWS (2001) describes the bog turtle as follows: 

―The bog turtle is the smallest member of the genus Clemmys and one of North America’s 
smallest turtles. This species is recognized by two characters: a light brown to ebony lightly 
sculptured carapace and a bright yellow, orange, or red blotch on each side of the head. The 
moderately domed and weakly keeled carapace may have a pattern of radiating light lines or be 
uniformly dark brown. The sides of the carapace are nearly parallel, giving the shell a distinctly 
oblong appearance when viewed from above. The plastron is variable in coloration, with strongly 
contrasting cream and black areas. The limbs are dark brown with reddish flecking; the feet are 
weakly webbed.‖

1 

5.2 GENERAL LIFE HISTORY 

Bog turtles are active during the warmer months (spring through fall), and they typically emerge from 
overwintering during April. Mating occurs from April through June; egg-laying usually occurs in June 
and July, with hatching during late August and early September. Throughout the summer they remain 
concealed in dense wetland vegetation and bask occasionally in the sun. To escape high summer heat, 
avoid danger, or to hibernate, they burrow into the mucky bottom of the surrounding bog. In Pennsylvania 
and New Jersey, adults and juveniles usually enter the mud to overwinter during late September and 
October, where they stay until April. For half of their lives, bog turtles exist in a dormant state buried in 
the mud (Shiels 1998). 

5.2.1 Habitat Requirements 

Bog turtles inhabit a variety of wetland types throughout their range, but are usually found in small, open 
canopy, herbaceous sedge meadows and fens bordered by wooded areas. These wetlands are a mosaic of 
microhabitats that include dry pockets, saturated areas, and areas that are periodically flooded. Bog turtles 
depend on this diversity of microhabitats for foraging, nesting, basking, hibernation, and shelter (USFWS 
2001). Bog turtles prefer wetlands with soft, saturated soils such as fens or sedge meadows fed by seeps 
and springs of cold groundwater that have been in contact with calcium rich bedrock or soils (USFWS 
2001). Deep, soft, mucky soils allow bog turtles to burrow to avoid predators and to escape climatic 
extremes (Shiels 1998). Groundwater springs, seeps, and subsurface flows provide areas where the turtles 
can overwinter without the threat of freezing (Shiels 1998).   

The USFWS (2006) recognizes potential bog turtle habitat as wetlands that possess the three suitable 
criteria:  hydrology, soils, and vegetation. The soil and hydrology components are the primary 
determinants of potentially suitable habitat rather than vegetation. However, all three components are 

                                                      

1 In 2001, the bog turtle genus was changed from Clemmys to Glyptemys after research determined that the bog 
turtle is not directly related to the spotted turtle (Clemmys guttata) (Parham and Feldman 2002) 
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necessary to provide critical wintering sites and nesting habitats for the bog turtle. In general, bog turtles 
typically spend most of their time in the wetland areas, using the upland areas only as travel corridors.   

5.2.2 Biological and Behavioral Characteristics 

Reproduction:  Bog turtles have been observed copulating on both tussocks and in shallow rivulets 
(USFWS 2001). Nesting sites have been observed as a cavity dug by the turtle and then backfilled after 
the eggs have been laid, but that ―often no formal nest is dug, but instead eggs are merely laid in the top 
of sedge tussocks‖ (USFWS 2001). Bog turtles have also been observed nesting on elevated areas 
including tussocks, depositing their eggs in moss and moist earth; these tussock nesting sites have been 
described as a complete absence of woody shrubs and an extremely low and sparse cover of herbaceous 
vegetation. Bog turtle clutch size normally varies from 1 to 6 eggs; eggs are deposited and left to incubate 
unattended for approximately six to eight weeks (Shiels 1998).  It has been observed that eggs may hatch 
from August through September (Shiels 1998).  In the southern part of the northern range, however, it is 
possible that eggs may overwinter and hatch the following spring (USFWS 2001). 

Movement and Home Range:  The movement and home ranges of bog turtles reported are variable. In 
eastern Pennsylvania, a mean home range averaged 1.28 hectares (3.2 acres) for surveyed bog turtles. It 
has been found that, although turtles had small activity ranges, they moved extensively within these 
ranges, and that these home ranges rarely extended beyond the habitat’s transitional zone. One of the 
reasons a bog turtle may extend its home range may be due to decreased habitat quality, such as an 
increase in invasive vegetation, for example multiflora rose (Rosa multiflora). Similarly, individual bog 
turtles have been found crossing roads a considerable distance from suitable habitat; these long distance 
movements may result from emigration out of habitats declining in quality through disturbances or 
succession. 

Hibernation:  Although bog turtles are dependent upon suitable open-canopy sedge meadows and fens, 
they generally retreat back into more densely vegetated areas to hibernate (USFWS 2001). Bog turtle 
hibernation sites have been found on and near shrubby hummocks that can serve as hibernacula at the 
interface zone between open fen habitats and shrub and wooded swamp (USFWS 2001). Ernst et al. 
(1989) reported on bog turtle hibernation sites in New Jersey and Pennsylvania and found turtles 
hibernating in spring-fed rivulets under soft mud, in muskrat burrows, under sedge clumps, at the base of 
tree stumps, and in meadow vole burrows. Bog turtles have also been found to overwinter together with 
spotted turtles (Clemmys guttata). Bog turtles have demonstrated a strong fidelity to their hibernacula; all 
hibernacula were flooded and located along spring-fed rivulets, or in a stream on a flood plain. 
Hibernating turtles were found under water in soft mud, in crevices between rocks, or between tangled 
roots (USFWS 2001). 

Food Habits:  The bog turtle primarily feeds on insects but also may consume plants, frogs, slugs, 
earthworms, crayfish, and carrion (USFWS 2001). 

5.3 HISTORIC RANGE AND CURRENT DISTRIBUTION 

As stated in the Bog Turtle (Glyptemys muhlenbergii) Northern Population Recovery Plan, the northern 
allopatric population of the bog turtle ranges through seven states from Massachusetts to Maryland, 
including both New Jersey and Pennsylvania (USFWS 2001). Bog turtles were historically reported 
throughout New Jersey and once occurred in 18 counties; however, they are now only found in 13 of 
these counties, including Warren County, New Jersey through which portions of the preferred alternative 
would be located (USFWS 2001). Along with New Jersey and Maryland, eastern Pennsylvania has been 
long considered the stronghold of the bog turtle and this species is still found in 15 of the 17 counties 
from which the species was previously reported, including Northampton and Monroe Counties in 
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Pennsylvania through which portions of the preferred alternative would be located (USFWS 2001). 
DEWA is also part of the Delaware Recovery Unit for the bog turtle, which includes the following 
minimum, long-term protection measures (USFWS 2001): 

 The habitat areas used by a population are under conservation management and are protected 
against adverse effects (eg., wetland draining, ditching, filling or excavation; drawdown by water 
supply wells; pollution from point and non-point sources; succession to woody vegetation; 
invasive plant species), and  

 Recharge areas and buffer zones are protected by conservation to prevent adverse hydrological 
alterations (such as stream diversions, mining, wells, roads, and impervious surfaces). 

5.4 THREATS  

The bog turtle has experienced at least a 50 % reduction in range and numbers over the past 20 years. The 
greatest threats to its survival include the loss, degradation, and fragmentation of its highly specialized 
wetland habitat, compounded by the take of long-lived adult animals from wild populations for illegal 
wildlife trade (USFWS 2001). Habitat fragmentation and alteration also expose adult turtles to elevated 
risk of incidental mortality including being crushed on roads, as well as increased exposure to predation 
and collection (USFWS 2001; NPS 2005).  

5.5 EFFECTS OF PROJECT ACTIONS  

The proposed project alternatives would result in direct effects to emergent wetlands which have the 
potential to provide bog turtle habitat. Direct effects are related to the physical disturbance/conversion of 
an area that is caused during the construction period and as a result of the new footprint. The construction 
of the proposed project under alternative 2 has the potential to impact wetlands that provide the 
appropriate soils, hydrology and vegetation conditions that may in turn, potentially support the bog turtle. 
There are concerns about illegal collection and human disturbance to bog turtles as a result of the 
proposed project. The 2005 Joseph M. McDade Recreational Trail Biological Assessment included 
measures to protect bog turtles from illegal collection and human disturbance. Measures taken under that 
Biological Assessment included physical barriers and visual screening to discourage users from leaving 
the trail, and the restoration of parking areas and road traces to disguise their existence to prevent access 
and collection of bog turtles. The impact of these measures is ongoing, even through construction 
activities associated with the McDade Recreational Trail have ceased (NPS 2005).  

5.5.1 Construction 

Removal of Existing Structures:  Alternative 2 would involve the removal of all or a portion of the 
existing B-K Line. The B-K Line structures would be removed but the foundations for these structures 
would remain in place. The removal of the structures would require constructing access roads. Because 
access roads would also be required for the construction and long-term maintenance of the new line, 
adverse impacts from removing the line would be the same (or less than) the impacts discussed for 
construction of the S-R Line. 

Construction of New Transmission Lines:  Construction activities including site preparation and 
construction of access roads, tower foundations, crane pads, wire pull locations, and pulling and splicing 
sites, as well as the use of heavy equipment and staging areas should be conducted to avoid wetlands and 
suitable bog turtle habitat; however, if these areas cannot be avoided these activities would disturb and 
wetland functions and values. Specifically, the construction of access roads would cause increased 
sedimentation affecting water clarity and water quality as well as increased siltation and alteration of 



 
24 

drainage patterns. Use of heavy construction equipment and trucks would contribute to the compaction of 
soil in and near wetland areas that could cause damage to soil structure, which determines the ability of a 
soil to hold and conduct water, nutrients, and air necessary for plant root activity and growth (UM 2001). 
Soil compaction would also increase runoff, thus increasing soil erosion and cause changes to hydrology, 
which would affect wetland function. Alteration of water quality, compaction of soils, and loss of 
vegetation as a result of construction would potentially alter the availability and use of wetland habitat for 
the bog turtle. In addition to direct effects from construction, indirect effects to wetlands resulting from 
construction activities in the adjacent uplands could include:  

 changes in hydrology (from roads, detention basins, irrigation, increases in impervious surfaces, 
sand and gravel mining); 

 degradation of water quality (due to herbicides, pesticides, oil and salt from various sources 
including roads, agricultural fields, parking lots and residential developments);  

 acceleration of succession (from fertilizer runoff); and  

 introduction of exotic plants (due to soil disturbance and roads) (USFWS 2001).  

Specific best management practices to protect wetlands from increased sedimentation and compaction 
would be used to minimize and mitigate these impacts as described further in Section 5.7: Proposed 
Mitigation Measures.  

5.5.2 Operation 

No adverse impacts are expected as a result of the operation of the proposed transmission line under 
alternative 2.     

5.5.3 Maintenance 

Vegetation Maintenance:  To maintain the ROW for the S-R Line, vegetation would be selectively 
cleared wetland areas according to a NPS-specific and NPS-approved vegetation management plan that 
would be developed by the applicant. As part of the NPS-approved vegetation management plan, 
protection and avoidance measures to maintain and preserve wetland vegetation would be employed.  
Generally maintenance of vegetation could include actions prescribed within the current applicant 
vegetation management plans such as the development of a list of compatible and incompatible plant 
species; guidance for low-impact clearing methods; tree removal and herbicide use. If trees are removed 
in wetland areas, all associated organic materials (with the exception of stumps) from tree cutting would 
be removed from the wetlands, wetland buffers, or water-body buffer areas and stored in upland areas. 
Herbicides would not be used in wetland areas on NPS lands.  The only exception to herbicide use would 
be for stump-treating nonnative invasive plants. Appropriate herbicides would be approved by NPS for 
specific treatment use. 

Invasive Species Management:  Nonnative, invasive plant species can compete with native species, and 
affect the quality of suitable bog turtle habitat. While not all nonnative species are harmful, those that are 
invasive can have serious consequences for native habitats. Ground disturbance from maintenance 
activities, especially tree removal, could facilitate the spread of invasive plant species. In addition, the use 
of dirty equipment can act as a seed source for invasive species.  The spread of invasive plant species can 
be caused by changes in vegetation composition after vegetation management, site clearing and/or access 
road construction and use. The colonization and spread of invasive plant species causes considerable 
problems, including competing with native species, contributing to species extinctions, altering the 
structure of natural plant communities, and disrupting ecosystem functions. If the bog turtle cannot adapt 
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to the changes, the habitat may become inhospitable and unsuitable for the bog turtle. Invasive species 
management programs would be implemented through the applicant’s NPS-specific, NPS-approved 
vegetation management plan. 

Before the initiation of construction, the applicant would design management guidelines for invasive plant 
species to be included in the NPS-specific vegetation management plan to avoid the spread of invasive 
plant species into suitable bog turtle habitats. These guidelines, which would include regular monitoring 
and treatment of key invasive plant species, would also require approval by the NPS prior to 
implementation. The invasive species management guidelines included in the applicant’s vegetation 
management plans would be the primary mechanism for preventing and managing the spread of invasive 
plant species in and adjacent to the ROW and protecting suitable bog turtle habitat. 

5.6 ALTERNATIVE 2 

A total of 7 wetlands identified in a wetland delineation survey in 2008 were included a Phase 1 bog turtle 
survey within the NPS boundaries in Pennsylvania (Table 2; Mellon 2009). The Phase I review of 
wetland soils, hydrology, and vegetation of the seven wetlands determined that only one of the 7 wetlands 
(Wetland 1) would be affected by alternative 2. Wetland 1 (Arnott Fen), is a calcareous wetland within 
DEWA that along with surrounding wetlands and forest supports a known population of bog turtles 
(Figures 3 and 4). The fen vegetation community is classified as a poison sumac  / red-cedar  / bayberry 
fen, which also contains calciphytic vegetation and special status plant species as a result of the limestone 
geology (Mellon 2010). Since the area is known bog turtle habitat, as well as home to a number of 
Pennsylvania plant species of special concern, Mellon (2009) concluded that there was no reason to 
further disturb the habitat and no data were collected in the Phase I survey; a Phase II survey was not 
completed in Arnott Fen for the same reason. In a response letter dated 16 August 2010, the Pennsylvania 
Fish and Boat Commission (PFBC) stated that alternative 2 will pass through a wetland on federal lands 

known to support the bog turtle, thus potentially resulting in adverse impacts to the bog turtle and its 

habitat (PFBC 2010).  

Within NPS boundaries in New Jersey, a wetland investigation was conducted in 2007 along the ROW on 
NPS lands for alternatives 2 in accordance with the Federal Manual for Identifying and Delineating 

Jurisdictional Wetlands (Federal Interagency Committee for Wetland Delineation 1989). Following the 
wetland delineation, a Phase 1 bog turtle survey was conducted in November 2008 by EcolSciences 
(2008). Wetlands adjacent to access roads (Ridge Road, Hamilton Road, and Samuels Lane) were also 
identified and reviewed during the Phase I investigation. A total of 10 wetland areas located within the 
ROW and access roads or within 300 feet of the ROW were included in the Phase 1 bog turtle survey; 
however, only one wetland, Wetland 44, portion 1, was considered to have potential bog turtle habitat 
based on the presence of appropriate hydrology, soils and hydrology. Two other wetlands (Wetland 42, 
portion 1 and portion 2) were considered to have ―unlikely‖ bog turtle habitat because habitat criteria for 
the bog turtle were only partially met (EcolSciences 2008). The remaining seven wetlands that were 
surveyed did not contain suitable criterion for hydrology, soils, and vegetation (Table 2). Additional detail 
on the characteristics of the wetlands surveyed during the Phase 1 bog turtle surveys may be found in the 
EIS (NPS 2011b). 

Following results from the Phase I bog turtle surveys in New Jersey, a Phase 2 Bog Turtle Survey was 
conducted on Wetland 44 in accordance with USFWS guidelines during May and June of 2009. Based on 
the EcolScience (2010) investigation, no bog turtles are located within Wetland 44.  

In summary, the Phase I and Phase II bog turtle surveys identified only one wetland, Arnott Fen (Wetland 
1), as supporting bog turtles within NPS-lands along alternative 2. 
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TABLE 2: SUMMARY OF PHASE I SURVEY RESULTS OF WETLANDS ALONG ALTERNATIVE 2 IN 
PENNSYLVANIA AND NEW JERSEY  

Wetland ID 
Wetland 

Size 
(acres) 

Wetland Type and Amount  
(% or acres) 

Extent of 
“Mucky” Soils  

(by wetland type) 

Survey 
Effort (in 

person-hrs) 
Bog Turtle 
Habitat? 

State of Pennsylvania 

1 ~20 Not surveyed; known bog turtle 
habitat N/A 0 Yes 

2 ~12 
PEM – 90% 
Open Water – 10% 

10% 
0% 

1 No 

3 ~4 PEM Flooded Forested Wetlands 
with dead trees – 100% 0% 0.5 No 

4 ~4 PEM Flooded Forested Wetlands 
with dead trees and sedges – 100% 70% 0.5 No 

5 ~0.1 PEM – 100% 0% 0.3 No 

6 ~2 PEM Flooded Forested Wetlands 
with dead trees and shrubs – 100% 0% 1 No 

7 ~0.5 
PEM – 50% 
PFO (forested stream edge) – 50% 

0% 0.5 No 

State of New Jersey 

42, portion 1 0.1 to 0.5 PFO – 100% 70% 1.33 Unlikely* 

42, portion 2 0.5 to 1.0 
PEM – 40 % 
PSS – 60%  

30 
0 

0.83 Unlikely* 

44, portion 1 0.5 to 1.0 
PEM – 70% 
PSS – 30% 

70 
10-29% 

0.83 Yes 

44, portion 2  5 
PEM – 90% 
PSS – 10% 

3 
0 

0.5 No 

45 1.0 to 2.0 PSS – 100% 0 0.5 No 

46 0.1 
PEM – 25% 
POW – 75% 

0 
0 

0.27 No 

47  
PEM – 50% 
PSS – 50% 

0 
0 

0.7 No 

Hamilton Road 0.1 PFO – 100% 10-29% 0.43 No 

Ridge Road A 0.5 to 1.0 PEM – 100% 0 1.03 No 

Ridge Road B 0.1 to 0.5 
PEM – 30% 
PFO – 70% 

0 
0 

0.53 No 

PEM - Palustrine Emergent Wetland    Source: EcolSciences 2008, 2010; Mellon 2009 
PSS - Palustrine Shrub-Scrub Wetland 
PFO - Palustrine Forested Wetland 
*See wetland descriptions in the above paragraphs for reasoning of unlikely. 
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Under alternative 2, the removal of the B-K Line would require constructing access roads, wire pull sites, 
and the removal of the line; wire pull sites would not be located in wetland areas or in suitable bog turtle 
habitat. Adjacent upland travel corridors for bog turtles would also require protection under the recovery 
plan. The construction of access roads and wire pull sites would not be located in areas of upland travel 
corridors for bog turtles. 

Construction of the new S-R Line would transect Arnott Fen; approximately 4.1 acres of the Arnott Fen 
wetland complex is located within the 350-foot corridor of the proposed ROW. Calcareous fen habitats 
such as Arnott Fen are highly vulnerable to degradation from direct disturbance and from activities in 
nearby upland areas. Runoff from road surfaces, disruption of groundwater flow by nearby excavation, 
sedimentation from construction activity, or direct physical disturbance can lead to changes in the 
character of the fen habitat, including a decline in overall plant diversity and invasion by non-native 
species and tall shrubs. Such changes can render the habitat unsuitable for the bog turtle.  

No towers or crane pads would be constructed in the fen and the ROW would be selectively cleared of 
vegetation during construction. Vegetation clearing would be conducted according to a NPS and USFWS-
approved vegetation management plan to be developed by the applicant. Selective clearing of 
incompatible plant species, and low-impact removal of small trees and shrubs would minimize the 
impacts to wetlands and bog turtle habitat. Post-construction vegetation maintenance under alternative 2 
would also be conducted according to the NPS-approved vegetation management plan. Small trees and 
shrubs to be removed in Arnott Fen would not be removed by heavy equipment, but would be cleared 
using low-impact tree-clearing methods and would be felled by hand, which would require a chainsaw 
and operator (PPL and PSE&G 2008).  Generally, herbicides would not be used in wetland areas on NPS 
lands, unless stump treating for nonnative invasive plants is required. Vegetation clearing and 
maintenance activities, create a risk of trampling bog turtle nests and inadvertently crushing eggs or 
individual turtles, particularly if these activities are carried out in the emergent portion of Arnott Fen in 
mid-May through mid-September. Seasonal restrictions on vegetation maintenance would be 
implemented during nesting and birthing seasons for bog turtles (typically between April and September) 
which should avoid the loss of eggs and individual turtles.   

The removal of incompatible shrubs or small trees and continued vegetation maintenance could result in 
the conversion of Arnott Fen to emergent wetlands. As a result, of vegetation maintenance activities, the 
open canopy areas would increase solar exposure, allowing native herbaceous vegetation to become re-
established. Because the bog turtle’s habitat is highly susceptible to the natural succession of trees 
encroaching on wetlands, this could actually increase the amount of emergent habitat available for bog 
turtle nesting and basking.  As a result, vegetation maintenance in Arnott Fen under alternative 2 may 
help to meet the long-term goal for the bog turtle specified in the Recovery Plan (USFWS 2001) that 
requires protection against succession to woody vegetation in bog turtle habitat.   

Construction and clearing within Arnott Fen would be minimized; however, activities could potentially 
allow invasive plant species to colonize the fen. Suitable bog turtle habitat could be degraded by invasive 
plants establishing in disturbed areas adjacent and within the fen following construction. Invasive plant 
management according to the NPS-approved vegetation management plan would reduce the likelihood of 
invasive species encroachment into Arnott Fen as a result of the implementation of alternative 2.  An 
access road proposed for construction immediately south of Arnott Fen could act as an attractive nuisance 
and/or recreation opportunity, by inviting visitors to illegally access areas inhabited by the bog turtle. 
Visitor encounters with the turtles could lead to the illegal collection of bog turtles. The greatest threat to 
the survival of the bog turtle includes collection for the wildlife trade and the loss, degradation, and 
fragmentation of its habitat, including the threat of invasive wetland plants that reduce the value of bog 
turtle habitat (USFWS 2001). In addition, adverse impacts could occur if bog turtles travel in the upland 
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community, where there is a risk of direct mortality from contact with construction vehicles and 
equipment. 

Although no new towers would be placed within Arnott Fen, new towers would be constructed on either 
side of the fen (one of these towers would be placed in the ROW approximately 300 feet from the 
perimeter of the fen). Placement of new towers would not require blasting; however, the tower 
construction would require excavation and drilling adjacent to the fen in rare and unique geologic 
(limestone) resources.  Drilling has the potential to connect existing solution features in the limestone and 
possibly change the groundwater flow path.  The probabilities of boreholes intercepting solution features 
(which typically make up only 1 to 10% of the saturated rock mass, and usually closer to 1%) is 
extremely low, and a cross-connection over the short depth of the foundation drilling is unlikely to change 
the greater groundwater flow regime, especially since the boreholes will be filled by grouting for 
foundations. As a result an alteration in hydrologic regime is considered discountable since it is very 
unlikely that shallow drilling would intercept the water table. 

Specified long-term protection for the bog turtle requires that the habitat areas used by a population are 
protected against adverse effects from filling or excavation of wetlands, pollution from point and non-
point sources, and invasive plant species (USFWS 2001). Alternative 2 could result in direct and indirect 
adverse impacts on bog turtles within the Arnott Fen wetland; however, avoidance of bog turtle habitat is 
contained within the current routing described in alternative 2 and avoidance of bog turtle habitat through 
the implementation of mitigation measures such as pre-construction surveys, avoidance, time of year 
restrictions  and others described in Section 5.7: Proposed Mitigation Measures along with a NPS-
approved vegetation management plan would minimize impacts to bog turtle and potential bog turtle 
habitat. Detailed conservation measures have been identified along with bog turtle conservation zones, 
with the intent of protecting and recovering known bog turtle populations within the northern range of 
this species (USFWS 2001, appendix A) and in the mitigation measures discussed in Section 5.7: 
Proposed Mitigation Measures. Therefore, alternative 2 may affect, but is not likely to adversely affect 

the bog turtle and bog turtle habitat.   

5.7 PROPOSED MITIGATION MEASURES  

Various measures to specifically protect bog turtles as a result of this project would be undertaken in 
accordance with the Bog Turtle (Clemmys muhlenbergii) Northern Population Recovery Plan (USFWS 
2001), and the identified bog turtle conservation zones presented in Appendix A. If construction 
requirements in the final design conflict with mitigation measures, the applicant would be required to 
work with the USFWS and the NPS to determine additional measures to avoid impacts. Prior to any 
ground-disturbing or vegetation clearing activities, pre-construction surveys for bog turtles would be 
conducted by a qualified bog turtle surveyor.  Surveys conducted prior to vegetation clearing activities are 
expected to be efficient at reducing direct impacts on special-status species because surveys would 
identify the presence of bog turtles before site preparation and construction are initiated. Construction 
monitoring will be conducted both during construction and during post-construction vegetation 
maintenance.  If bog turtle or bog turtle habitat is found in any of the above mentioned surveys, the 
location or suitable habitat would be flagged, the USFWS would be contacted, and the habitat would 
avoided during construction.   

Mitigation measures that would avoid direct impacts on the bog turtle would be the most efficient 
measures and would include time-of-year restrictions, and habitat preservation and habitat restoration 
components. Some mitigation measures, such as modifying the location of towers and access roads, may 
not be possible and other measures, such as road closures and/or patrols, may not be effective at some 
locations; however, mitigation measures would be implemented to the extent practical to avoid adverse 
effects on special-status species. These actions would be undertaken, where appropriate, as mitigation 
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measures for the preferred alternative to minimize impacts to the bog turtle. The efficacy of mitigation 
techniques varies widely between mitigation measures, and is considered based on best professional 
judgment when determining the impacts of each alternative on each special-status species. Specific 
mitigation measures have been developed by the applicant for alternative 2 and are described in detail in 
Construction and Restoration Standards for the Susquehanna-Roseland Transmission Project (PSE&G 
2010).  

Coordination with appropriate federal and state agencies would continue in the future. The applicant has 
also adopted specific conservation measures as described under each applicable state in the paragraphs 
that follow. 

5.7.1 Mitigation Measures for NPS Property 

To avoid impacts to the bog turtle and its habitat, conservation measures were developed by the PSE&G 
in cooperation with the USFWS-NJFO (tracking # 2008-I-0319) as described in Construction and 

Restoration Standards for the Susquehanna-Roseland Transmission Project (PSE&G 2010). These 
conservation measures are mitigation that will be implemented under alternative 2 in New Jersey and 
Pennsylvania and will be incorporated into the construction plans for wetland 44, portion 1, near Van 
Campen Brook and Arnott Fen.  Despite the negative Phase II survey for wetland 44, portion 1, it will be 
treated as confirmed bog turtle habitat due to its proximity to a known site.  Adherence to the following 
measures will be required as a condition of any NPS permit authorizing the project. If construction 
requirements in the final design conflict with mitigation measures, the applicant would be required to 
work with the USFWS and the NPS to determine additional measures to avoid impacts.  

1. The applicant has agreed that no permanent structures (including but not limited to tower footings 
and new or improved access roads) would be located within 300 feet of confirmed bog turtle 
habitat. All confirmed bog turtle habitat, plus a 150-foot buffer, would be flagged prior to 
construction and would remain flagged during all work in that span. No temporary disturbances 
(including but not limited to removal of existing towers or other structures, use of motorized 
equipment, earth disturbance, and equipment/materials storage areas) would take place within 
flagged areas.  If vegetation must be managed within flagged areas (during or after construction), 
PSE&G and PPL will follow the conservation measures detailed in PSE&G’s June 20, 2012 letter 
to the USFWS (or the most current version of this agreement, with future updates to be approved 
by the NPS for areas under NPS jurisdiction). If towers and access roads are within 300 feet of 
bog turtle habitat in the final design, the applicant would be required to work with the USFWS 
and the NPS on additional measures to avoid impacts to the bog turtle. The northern access road 
through Arnott Fen was removed to avoid significant impacts to bog turtles.  

2. In any span containing confirmed bog turtle habitat, a double row of silt fencing would be 
installed around all work areas (e.g., areas for installation of new tower footings or other 
structures, removal of existing towers or other structures, construction of new or improved access 
roads, use of motorized equipment, earth disturbance, equipment/materials storage areas, other 
temporary work spaces) prior to the start of any construction. As described in mitigation measure 
1 above, all work areas would be at least 150 feet from confirmed bog turtle habitat (i.e., outside 
of flagged areas). Work areas would be inspected by a recognized, qualified bog turtle surveyor 
concurrent with fence installation, to ensure no bog turtles are present. In any such span, a 
recognized, qualified bog turtle surveyor would inspect work areas and flagged areas daily for 
any work between April 1 and October 15. The recognized, qualified bog turtle surveyor would 
take notes and color photographs of the construction area and surrounding wetlands on a regular 
schedule and during any significant events or unusual circumstances. 
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3. Where existing paved or unpaved roads within 300 feet of confirmed bog turtle habitat would be 
utilized for access without any road enlargement or improvement, a double row of silt fencing 
would be installed along the road, concurrent with inspection by a recognized, qualified bog turtle 
surveyor to ensure no bog turtles are present. A recognized, qualified bog turtle surveyor would 
inspect the fence for signs of bog turtle activity at least weekly for any use between April 1 and 
October 15. Where appropriate, directional funnels would be used to facilitate movement of 
turtles through culverts between wetland areas; plans for any such turtle crossing would be 
provided to the USFWS for review and approval. In areas with permanent access roads, gates or 
other physical barriers would be added to access road entrances to discourage illegal collection, 
all-terrain vehicle use, and other human disturbances.  

4. Silt fencing would be buried six inches into the ground, using large stakes. Silt fencing would be 
installed by non-mechanical means. No equipment staging, vehicle access, or other activities 
would be permitted outside of the approved (silt fenced) construction limits, other than for 
vegetation management as described in mitigation measure 1 above. All silt fencing would be 
maintained year-round and would be inspected and maintained daily. Inspection and maintenance 
logs would be kept and provided to the USFWS and/or the NPS upon request. 

5. Contractors will designate one or two points of contact to be trained by a recognized, qualified 
bog turtle surveyor on the identification of bog turtles and reporting protocols if a bog turtle is 
observed in or near a work area.  All other contractor staff working in spans with confirmed bog 
turtle habitats will be notified of sensitive wetlands, but the bog turtle will not be discussed (to 
minimize the release of sensitive locational information).  As part of the overall environmental 
training,  all contract staff slated to work in spans with confirmed bog turtle habitat will be 
instructed in the implementation of applicable conservation measures, and a protocol to report 
any terrestrial wildlife (e.g., mammals, herpetofauna) observed in work areas. The USFWS will 
be provided a copy of the protocol for review and approval. 

6. As of 5 August 2009, a guidance advisory bulletin has been issued by USFWS for all human 
activities occurring within bog turtle habitat. As long as the advisory guidance is in effect, all 
monitoring, flagging, and vegetation management activities occurring within 150 feet of 
confirmed bog turtle habitat would be conducted in accordance with issued decontamination 
protocols.  These practices apply to all equipment and personnel working within bog turtle 
habitats. Pursuant to the advisory bulletin, if any dead bog turtles are encountered during project 
implementation, turtles would be collected and shipped for analysis to the National Wildlife 
Health Center after the USFWS and the New Jersey Endangered and Nongame Species Program 
have been notified and apprised of the circumstance under which the turtle was found. 

7. At periodic intervals (approximately 300 to 500 feet) along the construction corridor, signage 
would be placed along the limits of the workspace indicating that work is occurring in proximity 
to designated rare species habitat. The signs would include representative photographs of bog 
turtles as well as a summary of the protocol to follow should one be encountered within the 
workspace. Signage would be removed upon completion of work in each span containing 
confirmed bog turtle habitat. While signage is in place, PSE&G and PPL would limit access to 
work crews and agency/company staff. PSE&G and PPL would inform all personnel that 
locations of confirmed bog turtle habitat are considered confidential and should not be disclosed 
verbally, in print, or electronically. 

8. If any bog turtle, live or dead, is found during habitat flagging, silt fence installation, 
construction, vegetation management or any other phase of project implementation, PSE&G and 
PPL would stop work and contact the NPS and the USFWS immediately. PSE&G, PPL, and the 
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applicant’s contractors, employees, or representatives would not move any bog turtle except to 
avoid imminent danger to people or the turtle. 
 

9. Steps will be implemented to minimize human disturbance of bog turtle habitat as a result of the 
proposed new access road to the ROW from Community Drive.  If this will be a temporary road,  
the applicant will be required to restore and plant it with shrubs and trees to obscure it following 
construction.  If this is to be a permanent access road, the applicant will be required to install 
gates and signage to enforce an area closure. 
 

10. Any work in the vicinity of Arnott Fen will take place between November 1 and March 31, when 
bog turtles are hibernating.   The applicant will not be permitted to fell any trees into the fen.  
Stringent sediment and erosion controls will be implemented for tree clearing and ground 
disturbance upgradient of Arnott Fen. 
 

11. The applicant will be required to thoroughly wash construction equipment offsite before use 
within 500 feet of bog turtle habitat. 
 
 

5.8 CUMULATIVE EFFECTS ANALYSIS 

Cumulative effects are those effects of future state or private activities, not involving federal activities, 
which are reasonably certain to occur within the action area of the federal action subject to consultation 
[50 CFR §402.02].  This definition applies only to Section 7 analyses and should not be confused with the 
broader use of this term in the National Environmental Policy Act or other environmental laws.  Future 
actions can affect wetlands and ultimately influence conditions that may offer suitable habitat for bog 
turtle. Wetland ecosystems although generally protected within NPS boundaries may be threatened 
directly and indirectly by alterations and permanent loss from adjacent development, invasive plant 
species colonization, and other habitat pressures such as hydrology and water quality changes related to 
stormwater runoff, erosion and sedimentation. These pressures can result in the loss of wetland functions 
or values, especially in sensitive habitats like calcareous fens that are uniquely characterized by the 
geology, hydrology and vegetative communities that also define preferred bog turtle habitat.  

In the vicinity of the parks, the following road and utility projects would result in adverse cumulative 
impacts on wetlands that could also affect bog turtles if suitable habitat exists:  the Pennsylvania 
Department of Transportation State Road 2001 road project (road reconstruction), the Tennessee Gas Line 
Proposal (addition to an existing gas pipeline), the Columbia Gas Transmission Company pipeline 
(replacement of an existing gas pipeline), and the Northeast Supply Link Expansion (Palmerton Loop gas 
pipeline).  These projects would result in adverse impacts on wetlands from vegetation clearing and 
trimming activities as well as disturbance of wetland areas.   

Cumulative impacts on the bog turtle from future projects would be adverse as a result of the projects 
discussed above. When impacts on the bog turtle as a result of alternative 2 are combined with the 
cumulative projects, an overall adverse cumulative impact would be expected on bog turtles and bog 
turtle habitat within the NPS boundaries. 
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5.9 CONCLUSION 

The information contained within this BA allows for the conclusion of an effect determination for 
alternative 2 in regard to the bog turtle listed under Section 7 of the ESA described above.  

Alternative 2 may affect, but is not likely to adversely affect bog turtle habitat, and subsequently the 
turtle itself, which is a federally threatened and state-listed endangered species. A Phase I and Phase II 
bog turtle survey was previously conducted along alternative 2 and, therefore, no additional studies for 
the bog turtle are anticipated to be required in support of the conclusion for this alternative. This 
determination is made based upon and supported by the following information: 

 There are calcium rich soils/bedrock in the area at Arnott Fen and drilling will be required 
approximately 750 feet from the western edge of the fen in unique geologic limestone formations.  

 The potential for direct mortality of the bog during construction activities which would be 
considered a take under ESA, could constitute an adverse impact on the bog turtle as a result of 
alternative 2. However, due to pre-construction surveys and construction monitoring by qualified 
bog turtle surveyors, direct mortality is unlikely.    

 There are other emergent and scrub-shrub wetlands within the project area that would be affected 
by the preferred alternative; however, based on Phase I and Phase II Bog Turtle Surveys it was 
determined that none of the other wetlands either possessed bog turtle habitat or supported 
populations of bog turtles. 

 Vegetation maintenance activities would be conducted by hand clearing only (no machinery) 
outside of restricted periods and may enhance existing habitat and potentially increase habitat for 
the bog turtle by preventing the fen habitat to succeed to a forested wetland, benefitting bog 
turtles by preventing succession in the fen.  
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BOG TURTLE CONSERVATION ZONES 

The following bog turtle conservation zones have been designated by USFWS (2001) with the intent of 
protecting and recovering known bog turtle populations within the northern range of this species.  

ZONE 1 

Zone 1 includes the wetland and visible spring seeps occupied by bog turtles. Bog turtles rely upon 
different portions of the wetland at different times of year to fulfill various needs; therefore, this zone 
includes the entire wetland (the delineation of which will be scientifically based), not just those portions 
that have been identified as, or appear to be, optimal for nesting, basking or hibernating. In this zone, bog 
turtles and their habitat are most vulnerable to disturbance; therefore, the greatest degree of protection is 
necessary. Within this zone, the following activities are likely to result in habitat destruction or 
degradation and should be avoided. These activities (not in priority order) include: 

 development (e.g., roads, sewer lines, utility lines, storm water or sedimentation basins, 
residences, driveways, parking lots, and other structures) 

 wetland draining, ditching, tiling, filling, excavation, stream diversion and construction of 
impoundments 

 heavy grazing 

 herbicide, pesticide or fertilizer application 

 mowing or cutting of vegetation 

 mining 

 delineation of lot (e.g., for development, even if the proposed building or structure will not be in 
the wetland) 

Some activities within Zone 1 may be compatible with bog turtle conservation but warrant careful 
evaluation on a case-by-case basis: 

 light to moderate grazing 

 non-motorized recreational use (e.g., hiking, hunting, fishing) 

ZONE 2 

The boundary of Zone 2 extends at least 300 feet from the edge of Zone 1 and includes upland areas 
adjacent to Zone 1. Activities in this zone could indirectly destroy or degrade wetland habitat over the 
short or long-term, thereby adversely affecting bog turtles. In addition, activities in this zone have the 
potential to cut off travel corridors between wetlands occupied or likely to be occupied by bog turtles, 
thereby isolating or dividing populations and increasing the risk of turtles being killed while attempting to 
disperse. Some of the indirect effects to wetlands resulting from activities in the adjacent uplands include:  

 changes in hydrology (e.g., from roads, detention basins, irrigation, increases in impervious 
surfaces, sand and gravel mining); 

 degradation of water quality (e.g., due to herbicides, pesticides, oil and salt from various sources 
including roads, agricultural fields, parking lots and residential developments);  
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 acceleration of succession (e.g., from fertilizer runoff); and  

 introduction of exotic plants (e.g., due to soil disturbance and roads).  

Zone 2 acts as a filter and buffer, preventing or minimizing the effects of land-use activities on bog turtles 
and their habitat. This zone is also likely to include at least a portion of the groundwater recharge/supply 
area for the wetland. Activities that should be avoided in this zone due to their potential for adverse 
effects to bog turtles and their habitat include: 

 development (e.g., roads, sewer lines, utility lines, storm water or sedimentation basins, 
residences, driveways, parking lots, and other structures) 

 mining 

 herbicide application 

 pesticide or fertilizer application 

 farming (with the exception of light to moderate grazing - see below) 

 certain types of stream-bank stabilization techniques (e.g., rip-rapping) 

 delineation of lot (e.g., for development, even if the proposed building or structure will not be in 
the wetland) 

 Careful evaluation of proposed activities on a case-by-case basis will reveal the manner in which, 
and degree to which activities in this zone would affect bog turtles and their habitat. 

Assuming impacts within Zone 1 have been avoided, evaluation of proposed activities within Zone 2 will 
often require an assessment of anticipated impacts on wetland hydrology, water quality, and habitat 
continuity. Activities that are likely to be compatible with bog turtle conservation but that should be 
evaluated on a case-by-case basis within this zone include: 

 light to moderate grazing 

 non-motorized recreational use (e.g., hiking, hunting, fishing) 

 mowing or cutting of vegetation 

ZONE 3 

Zone 3 includes upland, wetland, and riparian areas extending either to the geomorphic edge of the 
drainage basin or at least one-half mile beyond the boundary of Zone 2. Despite the distance from Zone 1, 
activities in these areas have the potential to adversely affect bog turtles and their habitat. This 
particularly applies to activities affecting wetlands or streams connected to or contiguous with Zone 1, 
because these areas may support undocumented occurrences of bog turtles and/or provide travel corridors. 
In addition, some activities (e.g., roads, groundwater withdrawal, water/stream diversions, mining, 
impoundments, dams, ―pump-and-treat‖ activities) far beyond Zone 1 have the potential to alter the 
hydrology of bog turtle habitat; therefore, another purpose of Zone 3 is to protect the ground and surface 
water recharge zones for bog turtle wetlands. Where the integrity of Zone 2 has been compromised (e.g., 
through increases in impervious surfaces, heavy grazing, channelization of stormwater runoff), there is 
also a higher risk of activities in Zone 3 altering the water chemistry of bog turtle wetlands (e.g., via 
nutrient loading, sedimentation, and contaminants). Activities occurring in this zone should be carefully 
assessed in consultation with the USFWS and/or appropriate State wildlife agency to determine their 
potential for adverse effects to bog turtles and their habitat. Prior to conducting activities that may directly 
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or indirectly affect wetlands, bog turtles and/or bog turtle habitat surveys should be conducted in 
accordance with accepted survey guidelines.
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