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EXECUTIVE SUMMARY 

A series of studies was conducted by Normandeau Associates to assemble a 

baseline inventory of terrestrial fauna at the Bell Bend Nuclear Power Plant 

(BBNPP) site.  Studies were initiated in July 2007 and continued through 

September 2008.  These studies included surveys of birds, mammals, reptiles 

and amphibians to determine the presence or absence of “important” species as 

defined and required by NUREG-1555 (NRC 1999).  Two additional surveys 

were conducted at the request of regulatory agencies:  the United States Fish 

and Wildlife Service (USFWS) requested a mist net survey to determine the 

presence of Indiana bat (Myotis sodalis), a federally- and state-listed endangered 

species; and the Pennsylvania Department of Conservation and Natural 

Resources (DCNR) requested a butterfly survey to investigate the presence of 

five butterfly species of special concern.   

 

Normandeau studies resulted in the observation of 123 species of birds, 23 

species of mammals, 12 species of reptiles, and 15 species of amphibians on the 

BBNPP site.  No Indiana bats were captured during the mist net survey; 

however, potential roosting and maternity den sites were observed in forested 

areas of the BBNPP site in the form of exfoliating bark of large, often dead, trees.  

Two butterfly species identified by DCNR as of special concern were observed, 

long dash (Polites mystic) and black dash (Euphyes conspicua); however, long 

dash has since been removed from the Pennsylvania Natural Diversity Inventory 

(PNDI) tracked species due to a recent revision of state ranks. 

 

Twenty-three species of terrestrial fauna have been identified as potentially 

“important” for the BBNPP site.  Sixteen of those species fall in the category of 

rare, threatened, or endangered (Indiana bat, eastern small-footed myotis, 

northern myotis, Allegheny woodrat, peregrine falcon, bald eagle, osprey, 

redbelly turtle, timber rattlesnake, eastern hognose snake, eastern spadefoot, 
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northern pearly-eye, long dash, mulberry wing, Baltimore checkerspot, black 

dash); three species were classified as commercially or economically important 

(white-tailed deer, black bear, wild turkey); and four other species were classified 

as ecologically important (white-footed mouse, deer mouse, meadow vole, 

scarlet tanager).  Of the 23 potentially “important” species, nine were mammals, 

five were birds, three were reptiles, one was an amphibian, and five were insects.   

 

Of the 16 rare, threatened, or endangered species that potentially may occur at 

the BBNPP site, evidence of only four of those species were detected during the 

studies.   They include northern myotis, peregrine falcon, black dash and long 

dash:  Four northern myotis (Pennsylvania candidate rare) were captured during 

the Indiana bat mist net survey; one peregrine falcon (Pennsylvania endangered) 

was observed during the vertebrate fauna survey; and during the butterfly survey 

one long dash (no longer listed) was captured, two black dash were captured, 

and eight to ten more black dash (Pennsylvania species of special concern) were 

observed.  
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INTRODUCTION

Bell Bend Nuclear Power Plant (BBNPP) is proposed to be sited adjacent to the 

Susquehanna Steam Electric Station (SSES) in Salem Township, Luzerne 

County, Pennsylvania (Figure 1).  Normandeau Associates, Inc. was contracted 

by AREVA NP, Inc. to conduct a baseline inventory of terrestrial fauna on and 

adjacent to the proposed BBNPP Owner Controlled Area (OCA) and to 

determine the presence or absence of “important” species as defined and 

required by NUREG-1555 (NRC 1999).  NUREG-1555 defines important species 

as: 1) species listed or proposed for listing as threatened, endangered, 

candidate, or of concern in 50 CFR 17.ll and 50 CFR 17.12 (CFR, 2007), by the 

U.S. Fish and Wildlife Service, or the State in which the project is located; 2) 

commercially or recreationally valuable species; 3) species essential to the 

maintenance and survival of rare or commercially or recreationally valuable 

species; 4) species critical to the structure and function of local terrestrial 

ecosystems; or 5) species that could serve as biological indicators of effects on 

local terrestrial ecosystems. 

 

A review of relevant literature and a series of studies to characterize the 

terrestrial fauna of the BBNPP site (site, as used in this report, includes all of the 

owner controlled area) were initiated in July 2007 and continued through 

September 2008.  These studies included surveys of birds, mammals, reptiles 

and amphibians, and specific investigations to determine the presence or 

absence of (1) a federally- and state-listed endangered species, Indiana bat 

(Myotis sodalis), and (2) five butterfly species of special concern.  The purpose of 

this report is to present the results of these literature searches and terrestrial 

fauna studies conducted by Normandeau Associates. 
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Personnel 
 
This terrestrial fauna report for the BBNPP site is the product of efforts from a 

well-trained, experienced team of terrestrial ecologists and field biologists.  Avian 

and mammalian field work was accomplished by fish and wildlife biologists 

Jayme Schaeffer, Charles Dix, Enn Kotkas, and Rebecca Smith.  Senior Wetland 

Scientist, Keith Maurice, provided data and analysis of habitat and vegetation.  

Entomologist Daniel Bogar conducted a survey for butterfly species of special 

concern.  Herpetologist Dr. Rudolf Arndt conducted a survey of reptiles and 

amphibians.  Bat Specialist Dr. Karen Campbell conducted an Indiana bat mist 

net survey with assistance from Jayme Schaeffer.  Shelly Sherman provided 

GIS/graphics support for figures.  Melonie Ettinger, Brenda Strouse, and Connie 

Booz provided secretarial and computer support for tables and text.  Principal 

Scientist Dr. Gary Alt wrote the report, and Project Manager, Robert Blye, 

coordinated the efforts of the entire terrestrial fauna studies team.  Paul Harmon 

was Normandeau’s Principal-In-Charge and overall Project Manager for all Bell 

Bend Environmental Studies. 

 

BBNPP SITE STUDY AREA 

The BBNPP site is located in Salem Township, Luzerne County, Pennsylvania, 

adjacent to Susquehanna Steam Electric Station along the Susquehanna River in 

an area of open deciduous woodlands interspersed with grasslands, previously 

cultivated fields, and orchards.  Land use categories within BBNPP site (owner 

controlled area) consists of 882 acres: 402.5 acres (162.9 hectares) of forest 

(45.6%), 251.9 acres (102.0 hectares) of agriculture (28.6%), 196.0 acres (79.3 

hectares) of wetlands (22.2%), 21.0 acres (8.5 hectares) of urban or built-up 

(2.4%), 6.3 acres (2.5 hectares) of barren (0.7%) and 4.3 acres (1.7 hectares) of 

water (0.5%).  A map showing the location of plant communities at the BBNPP 

site is provided in Figure 1.  A detailed description of the vegetation of the 

BBNPP site is provided in “A Field Survey of Flora at the Proposed Bell Bend 

Nuclear Power Plant (NAI 2008).    
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BIRDS 

There is a rich history of research studies from which to glean an inventory of 

avifauna for the general area of the proposed BBNPP site.  Environmental 

studies between 1977 and 1994 (Ecology III 1995), within 5 miles (8 km) of the 

Susquehanna Steam Electric Station, adjacent to the proposed location for the 

BBNPPsite, reported 245 species of birds (Table 1).  Gross (2004) reported 247 

bird species (126 breeding bird species) as having been observed on the 

Pennsylvania Important Bird Area #50, of which the BBNPP site is a part.  One 

hundred and sixteen different species of breeding birds were identified for areas 

close to the BBNPP site in both the first (1984-1989) and second (2004-2008) 

Pennsylvania Breeding Bird Atlas (CMNH 2008).  Bird species likely to occur in 

the vicinity of the BBNPP site are presented in Table 1, based on results of the 

above-mentioned studies. 

 

Though a wealth of historic bird observation data exists for the general area, 

historically, the purpose of this study was to intensively search the BBNPP site 

for current use of birds, and other terrestrial fauna, to establish a baseline 

inventory, and to determine the presence or absence of species which meet 

importance criteria as defined by NUREG-1555 (NRC 1999).   

 

Methods

A vertebrate fauna survey was used to develop inventories of birds, mammals, 

reptiles and amphibians that use the proposed BBNPP site.  The area was 

divided into 33 survey sectors (Figure 2).  Each sector was determined by habitat 

type (forest, field, orchard, etc.) and topographical features (roads, transmission 

lines, stone walls, etc.).   

 

Two-day sampling periods were scheduled biweekly for most of the 1-year 

duration survey which ran from mid-October 2007 through mid-September 2008.  
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The schedule established which sectors would be sampled on which days in 

such a way that all sectors were sampled after every 4 days in the field.  

Sampling was reduced or curtailed when new species observations were no 

longer observed, for example, from mid-December until early-February, after fall 

migration and before spring migration.   

 

During each sampling event, each selected sector was walked through 

thoroughly for approximately an hour.  Observations were recorded for all bird, 

mammal, reptile, and amphibian species.  This included whether they were 

heard, observed directly, or if sign of their presence, such as tracks or scats, 

were observed.  Binoculars were used for most direct observations to facilitate 

specific identification on vertebrates.  All avian species observed within the study 

area were recorded, including those that flew over the area or were heard in the 

area.   

 

Results and Discussion 

One hundred and twenty-two different bird species were observed during 41 

field-days of terrestrial fauna observations between October 16, 2007 and 

September 10, 2008 at the proposed BBNPP site (Table 1).  Eighty-three of 

those species were identified as likely breeding, and 39 species were identified 

as migrants or winter residents (observed only outside of normal breeding dates 

or not in appropriate habitat (Table 1).   

 

Though our efforts were restricted only to the BBNPP site and to only 41 field-

days of data collection, results in many respects were comparable to earlier, 

long-term, broader geographic area studies (Table 1) and typical of other rural 

landscapes in northeastern Pennsylvania.  As expected, forest interior birds such 

as scarlet tanager, red-eyed vireo, ovenbird, and wood thrush were found mostly 

in larger blocks of forest; while field sparrow, killdeer, and eastern bluebird were 

found in or near fields.    



7 
 

 

Table 2 provides statistics on seasonal and annual relative abundance of bird 

species observed during our study.  In terms of annual relative abundance, or the 

total number of individuals observed throughout the year-long study, the top ten 

species were as follows:  (1) Canada goose, 1,614; (2) European starling, 1,298; 

(3) American robin, 713; (4) American crow, 564; (5) blue jay, 546; (6) song 

sparrow, 485; (7) mourning dove, 409; (8) gray catbird, 397, (9) tufted titmouse, 

321; and (10) black-capped chickadee, 306.  Of these species, only American 

crow remained in the top 10 for abundance in all four seasons.  American robin 

was in the top four in all seasons but winter.  Blue jay was in the top five for all 

seasons but summer.  Gray catbird was the most abundant species observed in 

summer, the 12th most abundant in spring, 22nd most abundant in fall, and was 

completely absent during winter, undoubtedly due to its southward migration. 

 

Table 2 also provides statistics on seasonal and annual frequency of occurrence 

(percent of field-days observed) of bird species observed during our study.  Blue 

jay was the only species observed on each of the 41 field days.  American crow 

was observed on 98% (40/41) of the field days; American robin, black-capped 

chickadee, northern cardinal, and tufted titmouse were observed on 95% (39/41) 

of the field-days; mourning dove on 93% (38/41) of the field-days; downy 

woodpecker and song sparrow were observed on 88% (36/41) of the field-days, 

and red-tailed hawk and yellow-shafted flicker were observed on 85% (35/41) of 

the field-days. 

 

None of the nearly 250 bird species reported from all studies at or near the 

BBNPP OCA, including the present study, are listed on the federal threatened or 

endangered list; however, 10 species are listed on the state threatened or 

endangered list.  They include bald eagle (Haliaeetus leucocephalus), peregrine 

falcon (Falco peregrinus), osprey (Pandion haliaetus), short-eared owl (Asio

flammeus), upland sandpiper (Bartramia longicauda), American bittern (Botaurus

lentiginosus), least bittern (Ixobrychus exillis), great egret (Casmerodius alba), 
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black tern (Chlidonias niger), and sedge wren (Cistothorus platensis).  Of these 

10 state-listed threatened or endangered species that could occur in the site 

vicinity, six are migrants with no history of local nesting and one, American 

bittern, is a migrant that may have historically nested in the area, although no 

breeding activity has been documented recently (Ecology III 1995).   

Based on correspondence with regulatory agencies, historical and current study 

results presented above, five bird species have been identified as potentially 

“important” at the BBNPP site (Table 3) according to criteria defined in NUREG-

1555 (NRC 1999).  Three bird species qualify as rare (bald eagle, peregrine 

falcon, and osprey), one species as commercially or recreationally valuable (wild 

turkey), and one species because of its ecological importance as a biological 

indicator of effects on local terrestrial ecosystems (scarlet tanager).  Discussion 

of these “important” bird species will be presented, along with other important 

fauna species, in the Important Species section below.

MAMMALS

According to the Pennsylvania Biological Survey, 64 species of native and 

introduced mammals currently reside in Pennsylvania (PBS 2008) (Table 4).  

Virtually all of them could occur in the vicinity of the BBNPP site, based on range 

maps (Merritt 1987), with the possible exception of eastern spotted skunk 

(Spilogale putorius), thirteen-lined ground squirrel (Spermophilus 

tridecemlineatus), and least shrew (Cryptotis parva).   

 

Methods

Two primary methods were used to develop an inventory of mammals that 

occupy the proposed BBNPP site: (1) direct observations from the vertebrate 

fauna survey and (2) mammal trapping.  Detailed methods for direct observations 

provided by the vertebrate fauna survey are presented in the birds’ Methods 

section above.  Since mammals are difficult to observe directly, we also had to 

rely heavily on tracks, scat, and other indicators for detection of their presence.   
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Mammal trapping methods followed recommended guidelines of the American 

Society of Mammalogists to keep captive animals alive, uninjured, well-

provisioned, and in comfortable microclimatic conditions while awaiting 

subsequent processing and release (ASM 2008).  Sherman live traps were used 

for capturing small mammals (mice, voles, shrews) and Tomahawk traps (4 

sizes) were used for capturing medium-sized mammals such as raccoons, 

opossums, groundhogs, and cottontails.    

 

Small mammal trap lines consisted of a linear arrangement of 10 Sherman traps, 

set approximately 60-75 feet (18-23 meters) apart.  The medium-sized 

Tomahawk mammal traps were placed individually and opportunistically to take 

advantage of animal travel corridors and habitat conditions.  GPS coordinates 

were recorded for each trap location.  In addition, trap locations were marked 

with uniquely-labeled flagging (letters and sequential numbers) to identify trap 

location and type, and to insure that all traps were located and checked each 

day.  An effort was made to set traps in each of the major habitat types (upland 

forest, upland scrub/shrub, old fields, etc.) on the BBNPP site to attain a 

representative sample of mammals.  A map showing the location of where 

mammal traps were set on the BBNPP site is provided in Figure 2.  Small 

mammal traps were baited with a mixture of peanut butter and oats (Quaker Old-

Fashioned).  Tomahawk traps, for medium-sized mammals, were baited with 

pieces of apples and carrots, or wet cat food (Nine Lives Ocean Whitefish and 

Tuna) and sardines. 

 

Trapping occurred during eight periods between May 13, 2008 and September 

10, 2008.  Trapping periods consisted of 3 days each, where traps were set the 

evening of the first day and removed on the morning of the third day.  During 

days of trapping, traps were set between 3:30 and 6:30 pm, remained set all 

night, then checked and closed between 6:00 and 10:00 am.  Traps were closed 

from morning until late afternoon and were set in shaded areas whenever 
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possible to avoid capturing animals during the middle of the day when 

overheating could be lethal.   

 

Small mammals were removed from Sherman traps and placed in holding 

containers until all traps were checked, then processed and taken back close to 

their capture sites and released.  Medium-sized mammals were processed at the 

trap site, as soon as the trap was checked, and released at the trap site 

immediately after processing.  Processing included removal of the animal from 

the trap, species identification, determination of sex, and then release.  Some 

individuals were also weighed and photographed for later reference. 

 

Results and Discussion 

Sixteen mammal species were detected on the BBNPP site during 41 days of 

terrestrial vertebrate surveys between October 16, 2007 and September 10, 

2008 (Table 5).  Nearly two-thirds of all the mammalian detections involved only 

four species:  white-tailed deer (Odocoileus virginianus) and eastern gray squirrel 

(Sciurus carolinensis) were detected on 88% (36/41) of the field-days, eastern 

chipmunk (Tamias striatus) on 63% (26/41), and eastern cottontail (Sylvilagus

floridanus) on 54% (22/41) of the field-days (Table 5).  Insufficient data were 

available to say much about seasonality differences other than eastern chipmunk 

was observed on virtually all visits except the period between October 23, 2007 

and February 27, 2008, when they were likely to be less active above ground 

(Table 5).  

 

Fifteen different mammalian species were captured as a result of 1,444 trap-

nights effort between May 13, 2008 and September 10, 2008 on the BBNPP site.  

White-footed mouse (Peromyscus leucopus) and deer mouse (Peromyscus

maniculatus) were, by far, the most common mammals captured.  Of the 213 

mammalian captures, 152 (71%) were Peromyscus spp., either white-footed 

mice or deer mice.  Other captures, by species, were as follows:  12 northern 
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short-tailed shrews (Blarina brevicauda), 11 meadow voles (Microtus

pennsylvanicus), 10 southern flying squirrels (Glaucomys volans),  6 Virginia 

opossums (Didelphis virginiana), 5 eastern cottontails (Sylvilagus floridanus), 4 

eastern chipmunks (Tamias striatus), 4 meadow jumping mice (Zapus

hudsonius), 4 raccoons (Procyon lotor), 1 house mouse (Mus musculus), 1 long-

tailed weasel (Mustela frenata), 1 mink (Mustela vison), 1 striped skunk (Mephitis

mephitis), and 1 groundhog (Marmota monax).  The capture effort did produce 

seven additional mammalian species that were not detected during the terrestrial 

vertebrate survey. 

 

The combined effort of the terrestrial vertebrate survey and the trapping study 

identified a total of 23 mammalian species on the BBNPP site.  None of these 23 

species are considered rare, threatened or endangered.  However; at the request 

of the U.S. Fish and Wildlife Service, a special mist-net study was conducted at 

the BBNPP site to check for the presence of Indiana bats (federally- and state-

listed as endangered) and which is known to occupy hibernacula within 5 miles 

(8 km) of the BBNPP site.  Indiana bat was not detected during the mist-netting 

study.  A detailed description of the bat study and its results are presented later 

in this report under the title “Indiana Bat Mist Net Survey” in the Important 

Species section, and Dr. Campbell’s original report is available in its entirety in 

Appendix B.  

 

Nine mammalian species have been identified as potentially “important” at the 

BBNPP site (Table 3) according to criteria defined in NUREG-1555 (NRC 1999).  

Four species qualify as rare (federally- or state-listed as threatened or 

endangered):  Indiana bat (Myotis sodalis), eastern small-footed myotis (Myotis 

leibii), Allegheny woodrat (Neotoma magister), and northern myotis (Myotis

septentrionalis).  Two species meet the criteria of being commercially or 

recreationally valuable:  white-tailed deer (Odocoileus virginianus) and black bear 

(Ursus americanus).  Three additional species are “important” to the structure 

and function of the local terrestrial ecosystem:  white-footed mouse (Peromyscus 
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leucopus), deer mouse (Peromyscus maniculatus), and meadow vole (Microtus

pennsylvanicus).  A discussion of these “important” mammalian species is 

provided in the Important Species section below. 

 
REPTILES AND AMPHIBIANS 

Seventy-four species of native, extant reptiles and amphibians currently occur in 

Pennsylvania according to a publication of the Pennsylvania Fish and Boat 

Commission (PFBC 2008a).  Thirteen (18%) of those species are classified as 

state endangered, threatened, or candidate and an additional 29 (39%) are 

classified as species of special concern (PFBC 2008a) (Table 6).  Based on 

available range maps (POHA 2008) only one endangered species, eastern 

spadefoot (Scaphiopus holbrookii); one threatened species, redbelly turtle 

(Pseudemys rubriventris); and one candidate species, timber rattlesnake 

(Crotalus horridus) may possibly occur at the BBNPP site (Table 6).  Using 

similar criteria, 15 of Pennsylvania’s 29 species of special concern have ranges 

that may include the BBNPP site (Table 6).  They include northern copperhead 

(Agkistrodon contortrix), eastern hognose snake (Heterodon platirhinos), smooth 

green snake (Liochlorophis vernalis), eastern ribbon snake (Thamnophis

sauritus), eastern box turtle (Terrapene carolina carolina), spotted turtle 

(Clemmys guttata), wood turtle (Glyptemys insculpta), map turtle (Graptemys 

geographica), northern leopard frog (Rana pipiens), northern cricket frog (Acris

crepitans crepitans), Fowler’s toad (Bufo fowleri), eastern hellbender 

(Cryptobranchus alleganiensis alleganiensis), Jefferson salamander (Ambystoma 

jeffersonianum), marbled salamander (Ambystoma opacum), and four-toed 

salamander (Hemidactylium scutatum). 

 

The only reptile or amphibian listed in correspondence from the Pennsylvania 

Fish and Boat Commission (PFBC 2008b), the regulatory agency responsible for 

the states’ reptiles and amphibians regarding Species Impact Review (SIR) for 

rare, candidate, threatened, and endangered species at the BBNPP site, was 

eastern hognose snake (Heterodon platyrhinos). 
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Methods

In an effort to determine presence or absence, relative abundance, and 

distributions of amphibian and reptilian species at the BBNPP site, especially 

those potentially “important” species listed above, herpetologist Dr. Rudolf Arndt 

surveyed the area for 213 hours during 28 field-days between May 21, 2008 and 

September 7, 2008.  Observations were determined largely using five 

techniques: (1) random opportunistic sampling, (2) cover boards, (3) traps, (4) 

dip nets, and (5) road searches. 

 

Random opportunistic sampling involved walking throughout the BBNPP site 

searching for specimens basking, foraging, or hiding under shelter such as logs, 

old boards, rocks, and dead grass, or by breaking open rotten stumps and logs.   

 

Thirty-four cover boards were placed throughout the area on June 4 and 5 and 

left there throughout the study, in a variety of habitats.  This was done to 

enhance the possibility of locating reptiles and amphibians known to seek shelter 

on land from weather conditions and predators, or to seek food.  The cover 

boards were pieces of scrap wood, primarily 1/2-inch to 1-inch-thick plywood, 

ranging in size from 18 inches by 20 inches (2.5 ft2, 0.3 m2) to 4 feet by 8 feet (32 

ft2, 3.0 m2).  The area under cover boards was examined for reptile and 

amphibian specimens about once every two field-days.  

 

Modified “Faby traps” were placed in runways or rivulets to capture reptiles and 

amphibians in marshy and aquatic habitats.  No bait was used in the traps as 

they were placed in runways and activated when animals attempted to pass 

through them.  Traps were set so the top was always above water to allow 

captured animals the opportunity to breathe.  Traps were constructed of wire 

mesh with dimensions of 12 inches long, 5 inches wide, and 4 inches high with a 

swinging trap door attached at the top on either end which can only be pushed in 

by a moving animal but cannot be pushed out.  Trapping was done in 2-4 day 
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periods.  For animal safety, traps were set at the beginning of each period, 

checked on the beginning and end of each day, then removed at the end of each 

trapping period to prevent accidental captures or losses during non-trapping 

periods.    

 

A dipnet (15 by 16-inch oval; 1/8-inch mesh) was used to capture aquatic 

amphibians in ponds and streams. 

 

Another method used to inventory reptiles and amphibians was to search roads 

for live or dead specimens.  Many species are attracted to roads to 

thermoregulate, especially during evening, night, or during a rain, when roads are 

dissipating heat after a sunny day, or move across roads while foraging.  

 

In addition, observations of reptiles and amphibians were included from the 

terrestrial vertebrate survey which included 41 field-days between October 16, 

2007 and September 10, 2008.  A more detailed description of the terrestrial 

vertebrate survey methods is presented in the Bird Methods section above. 

 

Each individual observation, by species, was plotted on a map of the BBNPP site 

to determine geographical distributions for each species.  Four maps were 

generated to present results, by species for: (1) snakes, (2) turtles, (3) frogs and 

toads, and (4) salamanders. 

Results and Discussion 

Twenty-seven species of reptiles and amphibians were detected, either observed 

or heard, during the study on the BBNPP site.  This included 12 species of 

reptiles (seven snakes and five turtles) and 15 species of amphibians (eight frogs 

and toads, and seven salamanders) (Table 6).  Locations where observations 

were made for seven species of snakes are provided in Figure 3; for five species 

of turtles are provided in Figure 4; for eight species of frogs and toads are 
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provided in Figure 5; and for seven species of salamanders are provided in 

Figure 6.   

 

All of these species have range distributions that are widespread throughout the 

northeastern United States, including large portions of Pennsylvania.  None has 

highly specialized habitat requirements, although those with the most specialized 

habitats, longtail salamander and northern red salamander, require cool, clean, 

unpolluted waters, and common map turtle is restricted to large rivers.  For a 

detailed account of specific species observations, see herpetologist Dr. Rudolf 

Arndt’s report, “Reptile and Amphibian Survey at the Proposed Bell Bend Nuclear 

Power Plant Site, Luzerne County, Pennsylvania, May through September 2008” 

provided in its entirety in Appendix A. 

 

Additional species of reptiles and amphibians are expected to occur on the 

BBNPP site that were not observed during this study.  They include smooth 

green snake (Opheodrys vernalis), northern red-bellied snake (Storeria o. 

occipitomaculata), and black rat snake (Elaphe o. obsolete).  Suitable habitat for 

all of these species appear to be present on the property; this area is well within 

their range distribution and they are usually common species.  None of these 

species, however, are federally- or state-listed as threatened or endangered, nor 

are they even species of special concern in Pennsylvania.   

 

Four “important” rare species of reptiles and amphibians that were not observed 

at the proposed BBNPP site, but for which there is evidence that their ranges 

may cover the area of interest, include the eastern spadefoot, redbelly turtle, 

timber rattlesnake, and eastern hognose snake.  Further discussion of these 

species is provided in the Important Species section below. 
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IMPORTANT SPECIES 

Twenty-three species of terrestrial fauna have been identified as potentially 

“important” as defined by NUREG-1555 (NRC 1999) for the BBNPP site.  Sixteen 

of those species fall in the category of rare, threatened, or endangered; three 

species were classified as commercially or economically important; and four 

other species were classified as ecologically important.   

 

Rare, Threatened, and Endangered Species 

Sixteen rare, threatened or endangered species have been identified as 

potentially occurring on the BBNPP site (Table 3).  They include four mammals 

(Indiana bat, eastern small-footed myotis, northern myotis, Allegheny woodrat), 

three birds (peregrine falcon, bald eagle, osprey), three reptiles (redbelly turtle, 

timber rattlesnake, eastern hognose snake), one amphibian (eastern spadefoot), 

and five butterflies (northern pearly-eye, long dash, mulberry wing, Baltimore 

checkerspot, black dash).  

 

Indiana bat is federally- and state-listed as endangered, the only federally-listed 

species that may occur on the BBNPP site.  Peregrine falcon and eastern 

spadefoot are also state-listed as endangered.  Five species are listed as state-

threatened:  Allegheny woodrat, eastern small-footed myotis, bald eagle, osprey, 

and red-bellied turtle; two as Pennsylvania candidate rare:  northern myotis and 

the timber rattlesnake; and six are listed as species of special concern:  eastern 

hognose snake, northern pearly-eye, long dash, mulberry wing, Baltimore 

checkerspot, and black dash (Table 3).  A brief discussion of each of the 16 rare, 

threatened, or endangered species that may occur at the BBNPP site is 

presented below. 
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Indiana bat 

 
Indiana bat, which is federally- and state-listed as endangered, is known to 

occupy hibernacula in Luzerne County, within 5 miles (8 km) of the BBNPP site 

(PPL 2006).  To document presence or absence of this endangered species, a 

mist-net capture survey and habitat evaluation by a qualified bat biologist was 

requested by the U.S. Fish and Wildlife Service and was conducted during June 

and July 2008 by Dr. Karen Campbell.  Mist net site locations for this survey are 

provided in Figure 7.  Results of this survey are presented below in a section 

entitled “Indiana Bat Mist Net Survey” and Dr. Campbell’s original report, in its 

entirety, is attached in Appendix B.  

 

During non-hibernating periods (April through mid-November), Indiana bat 

typically favors sites under exfoliating bark of large, often dead, trees as roosting 

sites and maternity dens.  Though Indiana bat is not known to occur on the 

BBNPP site, there is suitable forested habitat [loose bark of shagbark hickory 

(Carya ovata), wild black cherry (Prunus serotina) and red maple (Acer rubrum) 

and dead snags > 5 inches (13 cm) diameter at breast height (dbh)] that may be 

used by Indiana bat during non-hibernating periods. 

 

Peregrine falcon 

 
Peregrine falcon is listed as endangered in Pennsylvania.  In the vicinity of 

BBNPP site, its status was listed as “a rare but regular migrant” just over a 

decade ago (Ecology III 1995).  However, in 2007, for the first time in about 47 

years, a pair nested and raised young at a cliff site along the Susquehanna River 

(Brauning 2007), less than 2 miles from the proposed BBNPP site.  In 2008, the 

pair successfully raised young at the same location again.   Though a pair was 

known to be nesting nearby, only one observation of a peregrine falcon was 

made at the BBNPP site during the 41 field-days of the terrestrial vertebrate 

survey.  It is likely that most peregrine falcon activity was concentrated in 

locations closer to the river than most of the BBNPP site. 
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Eastern spadefoot 

 
Eastern spadefoot is currently listed as endangered in Pennsylvania.  Though it 

was not observed during our studies at the BBNPP site, and though the range 

maps of Conant and Collins (1998), and Hulse et al. (2001) do not appear to 

include the BBNPP site, it was recorded in Luzerne County (the county where the 

BBNPP site is located) during the original Pennsylvania Herpetological Atlas 

work between 1997 and 2002 (POHA 2008).  It is possible, but unlikely, that 

eastern spadefoot toad occurs on the BBNPP site. 

 

Allegheny woodrat 

 
Allegheny woodrat is classified as threatened in Pennsylvania with very specific 

habitat requirements that severely limit its distribution.  This mammalian species 

is almost always found in caves, cliff faces, in boulder piles or talus slopes along 

mountain tops (Merritt 1987; PGC 2008a).  The closest active site where 

Allegheny woodrat is known to occur is in Carbon County, which borders Luzerne 

County to the east.  However, no observations of this species were made during 

this study, or previous studies on or near the BBNPP site, and no suitable habitat 

has been identified.   

 

Eastern small-footed myotis 

 
Eastern small-footed myotis is listed as threatened in Pennsylvania and has been 

documented in hibernacula within 5 miles (8 km) of the BBNPP site.  It is known 

to hibernate in caves and mine shafts.  They have rarely been encountered 

during non-hibernating periods, so very little is known about habitat requirements 

or food habits of this rare bat (PGC 2008b).  Because there are no caves or mine 

shafts on the BBNPP site, and no observations of this species were made during 

the bat mist-netting survey on the area, we have no evidence that eastern small-

footed myotis would be significantly impacted by this project. 
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Bald eagle 

 
Bald eagle is currently listed as threatened for Pennsylvania and was delisted 

from the Federal Endangered Species List on June 28, 2007 (PGC 2008c).  Bald 

eagle sightings in the project area are increasingly common (Ecology III 1995) 

and nest sites are known to exist within 10 miles (16 km) of the BBNPP site.  

However, there are no known nests on the BBNPP site and no observations of 

bald eagles were made during the terrestrial fauna surveys.  

 

Osprey 

 
Osprey is listed as threatened in Pennsylvania, is a regular and relatively 

common migrant along the Susquehanna River area near the BBNPP site, and is 

known to nest within 10 miles (16 km) of the site (Ecology III 1995; PGC 2008d).  

However, there are no known nests on the BBNPP site and no observations of 

osprey were made during the terrestrial fauna surveys. 

 

Redbelly turtle 

 
Redbelly turtle is currently listed as threatened in Pennsylvania and, like eastern 

spadefoot, range maps of Conant and Collins (1998) and Hulse et al. (2001) do 

not include any part of Luzerne County (actually range maps for this species 

indicate it to be at least 50 miles away), yet it too was recorded (photographed) in 

Luzerne County during the original Pennsylvania herpetological Atlas work 

between 1997 and 2002 (POHA 2008).  Though this turtle is large and exhibits 

conspicuous basking behavior that should make it relatively noticeable, we found 

no evidence in our studies at the BBNPP site that the redbelly turtle resides 

there. 

 

  



20 
 

Northern myotis 

 
The current status of northern myotis, also known as long-eared bat, in 

Pennsylvania is candidate rare.  It is known to occupy hibernacula in Luzerne 

County near the BBNPP site.  Four adult male northern myotis were captured 

during the bat mist-net survey (discussed in more detail below, in the Indiana Bat 

Mist Net Survey section).  However, the capture of only adult males and no 

females or young, provides evidence for the existence of roost sites in the area 

surveyed, but not maternity colonies of females and young.  Accordingly, the loss 

of potential roost trees on the BBNPP site may have a negative impact on at 

least the male segment of the local northern myotis population. 

 

Timber rattlesnake 

 
Timber rattlesnake is listed as a candidate species of special concern in 

Pennsylvania and is known to occur in Luzerne County (POHA 2008).  However, 

we found no suitable habitat, such as rock ledges, rock and boulder slides, or 

relatively wild forested habitat (Hulse et al. 2001), for this species on site.  

Further, the long agricultural and other human-occupation history of the site is 

usually incompatible with survival of venomous snakes such as timber 

rattlesnake.  We found no evidence that timber rattlesnake resides at the BBNPP 

site. 

 

Eastern hognose snake 

 
Eastern hognose snake is a species of special concern in Pennsylvania, is 

known to occur in Luzerne County, and was the only species of reptile or 

amphibian listed in correspondence from the Pennsylvania Fish and Boat 

Commission (PFBC 2008b) regarding Species Impact Review for rare, 

candidate, threatened, and endangered species at the BBNPP site.  No evidence 

of eastern hognose snake was found during our studies at the site.  Usually, 

population density of this species in habitat like that which occurs on this site, if 
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the species indeed occurs, is low.  More optimal habitat for it would be areas with 

more sand and with a higher population of toads, which it feeds on almost 

exclusively (Hulse et al. 2001).  Because of the spectacular anti-predator 

behavior display of this species, with spreading neck hood, hissing, and mouth-

gaping, its presence in an area is usually known by local people, but that did not 

appear to be the case at this site.  Because of the evidence above, we believe 

this species is either absent or uncommon. 

 

Rare Butterflies 

 
Four butterfly species of special concern, thought to occupy areas near the 

BBNPP site, were brought to our attention in correspondence with the 

Pennsylvania DCNR (DCNR 2008).  They were northern pearly-eye, long dash, 

mulberry wing, and Baltimore checkerspot.  To determine presence or absence 

of these butterfly species of special concern on the BBNPP site, at the request of 

DCNR, a butterfly survey was conducted by an experienced entomologist (Daniel 

Bogar) during June and July 2008.  No northern pearly-eye, mulberry wing, or 

Baltimore checkerspot butterflies were located during the butterfly survey; 

however, one long dash butterfly was collected.  

 

In an email correspondence from entomologist Daniel Bogar, dated July 24, 

2008, he indicated that two of the four original butterfly species of concern 

(northern pearly-eye and long dash) were no longer PNDI-tracked species due to 

a recent revision of the state ranks, but one new species for Luzerne County 

(black dash) had been added.  He collected a pair of black dash and observed at 

least 8 to 10 more at the BBNPP site during his survey on July 18, 2008.  

Locations of black dash and long dash observations on the BBNPP site are 

provided in Figure 8.  Occurrence of butterfly species of special concern host 

plants at the BBNPP site is provided in Table 8. 
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Commercially and Economically Important Species 

White-tailed deer 

 
White-tailed deer is, by far, the most important wild animal economically or 

recreationally in Pennsylvania.  There are more deer hunters (just under a 

million) in Pennsylvania than any other state and the percentage of all hunters 

who hunt deer is higher (>90%) in Pennsylvania than for any other state (USFWS 

2004).  Deer hunting is a very popular activity in Luzerne County and most areas 

near the BBNPP site.  The white-tailed deer is ubiquitous and abundant 

throughout the BBNPP site.  White-tailed deer was one of the most often 

detected mammals, identified on 88% of the field-days during the terrestrial 

vertebrate surveys.   

 

Black bear 

 
Black bear was also identified as a commercially or recreationally important 

mammal.  It is one of the premier big game animals in Pennsylvania and 

provides a great deal of high-quality recreation for hunters.  About 125,000 

hunters purchase specific licenses to hunt bears in Pennsylvania each year 

(PGC 2006).  The black bear also can be an indicator of ecosystem health, a 

symbol of wilderness, and have major economic impacts.  The black bear was 

known to occur in the vicinity of the proposed BBNPP site and both tracks and 

scat of bears were detected during our terrestrial faunal surveys of the property.  

In addition, some of the workers at the BBNPP site reported seeing bears in the 

area on several occasions during spring and summer of 2008. 

 

Wild turkey 

 
Wild turkey is one of the most important birds in Pennsylvania both commercially 

and recreationally.  Currently in Pennsylvania greater than 225,000 hunters, 

more than any other state, are taking in excess of 40,000 turkeys in fall hunting 
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seasons (PGC 2008e) and it is a very popular activity in Luzerne County and 

around the vicinity of the proposed BBNPP site.  

 

During the vertebrate fauna survey, 111 wild turkeys were seen: 35 in winter, 62 

in spring, 3 in summer and 11 in fall.  Wild turkeys were observed on 34% 

(14/41) of all days in the field: 43% (3/7) in winter; 42% (5/12) in spring; 8% 

(1/12) in summer; and 50% (5/10) in fall.    

 

Ecologically Important Species 

White-footed Mouse, deer mouse, and meadow vole 

 
White-footed mouse, deer mouse, and meadow vole are considered ecologically 

important mammals to the BBNPP site because of their ubiquitous distribution 

and abundance.  They form an essential link in the complex food web.  They 

represent the major herbivore component bridging the gap between plants 

(producers) and carnivorous animals (consumers) (Merritt 1987).  Two 

Peromyscus species (white-footed mouse and deer mouse) represented over 

two-thirds (71%) of all mammalian captures during the trapping survey.  We 

included meadow vole here even though we only captured 11 in our trapping 

effort, because they are known to be abundant throughout Pennsylvania, are a 

major prey species, and are very cyclic in abundance (Merritt 1987).  We suspect 

that they were under-represented in our trapping effort, perhaps due to being at 

the low end of their abundance cycle.  Abundance and wide distribution of these 

small mammals likely play an important role in reproductive success and survival 

of many predators in the local terrestrial ecosystem including foxes, raccoons, 

skunks, weasels, hawks, owls, and snakes (Merritt 1987). 
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Scarlet tanager  

 
Scarlet tanager is included as an important species because it can serve as a 

biological indicator of effects attributable to forest clearing and fragmentation.  

Given the relatively high frequency of observance at the BBNPP site (it was 

observed on 50% of summer field days during the terrestrial vertebrate survey) 

and its forest interior habitat preference, scarlet tanager is appropriate as an 

indicator species for forest interior habitat.  

RARE, THREATENED, AND ENDANGERED SPECIES SURVEYS 

Two surveys were conducted specifically for rare, threatened, or endangered 

species on the BBNPP site.  The U.S. Fish and Wildlife Service requested an 

Indiana Bat Mist Net Survey be conducted to determine the presence of this 

federally- and state-listed threatened species.  Also, the Pennsylvania 

Department of Conservation and Natural Resources requested a rare butterfly 

survey to check for species of special concern.  The methods, results, and 

discussion of both of these requested surveys are presented below.    

 

Indiana Bat Mist Net Survey 

Introduction 

 
Information was requested of the U.S. Fish and Wildlife Service (USFWS) on 

December 21, 2007 concerning the presence of species of special concern under 

their jurisdiction, known to occur within 0.5-mile radius of the BBNPP project 

area.  USFWS responded on April 21, 2008 (USFWS 2008a) that Indiana bat 

(Myotis sodalis), a federally-listed endangered species, was known to occupy 

hibernacula near the project site and they made comments pursuant to the 

Endangered Species Act of 1973  regarding protection of endangered and 

threatened species.  They requested an Indiana bat mist net survey be 

conducted between May 15 and August 15 by a qualified, Service-approved 
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biologist using the USFWS Indiana Bat Mist Netting Guidelines and that survey 

results be submitted to the USFWS for review and concurrence.  Additionally, 

they requested the area be surveyed for potential hibernacula (cave and/or mine 

openings) and recommended that any tree-cutting activities be carried out from 

November 16 to March 31, while bats are hibernating.  If it is necessary to cut 

trees between April 1 and November 15, they recommended not cutting or 

physically disturbing trees (live or dead) with a diameter at breast height (dbh) 

greater than or equal to 5 inches with exfoliating or defoliating bark, cracks, 

crevices, or holes that could be used by Indiana bats as a potential roost. 

 

Methods 

 
Dr. Karen Campbell, a USFWS-approved biologist, assisted by Normandeau field 

biologist Jayme Schaeffer, conducted an Indiana Bat Mist Net Survey at the 

proposed BBNPP site between June 7 and July 11, 2008, following USFWS 

guidelines.  The survey of 32 net-nights effort overall consisted of four mist nets 

set on each of eight sampling nights.  The four mist nets consisted of three three-

tier net-panels and one two-tier net panels.  Each tier is 10 feet (3 meters) high, 

therefore, three-tier mist nets were 30 feet (9 meters) high and two-tier mist nets 

were 20 feet (6 meters) high.  The width of both three-tier and two-tier mist nets 

were made up of a combination of net panels either 20 feet (6 meters) or 30 feet 

(9 meters) wide to span the sample area. 

 

Sampling was concentrated at two main areas along the most prominent 

potential bat travel corridors on the property: (1) along a forest road in survey 

sector W-7 and (2) along the edge of the Beaver Pond, near the W-8/W-9 survey 

sector boundary, as shown on the map in Figure 8.  The forest road area was 

sampled for five nights with four nets each night, and the Beaver Pond area was 

sampled for three nights with four nets each night.  Survey dates and mist net 

locations operated each night are supplied in Dr. Campbell’s report in Appendix 

B.  



26 
 

An effort was made to place nets following potential travel corridors along the 

road in W-7 and along the edge of the Beaver Pond (W-8/W-9), although bat 

activity was monitored acoustically at a number of other sites to gain a sense of 

overall activity.  Many areas on the property are open and unsuitable for mist-

netting (e.g., F-3, F-4, O-1, F-5, F-8, and F-6 in Figure 8), but acoustic monitoring 

also detected low levels of bat activity in these areas.   

 

Dense vegetation in other areas (e.g., W-7, W-8, and W-9 in Figure 7) restricted 

the ability to set mist nets, but it is expected that bat flight activity would also be 

low in these congested locations.  There are no permanent or seasonal 

waterways in this part of the property, which made it difficult to predict potential 

foraging sites.  There is a small pond (Farm Pond) adjacent to the trailer in F-3 

and a larger pond (Johnson’s Pond) in F-6 (Figure 7), and although there is bat 

activity over these ponds, it is not possible to capture bats in mist nets in such 

open locations.  Acoustic monitoring of bat activity was conducted at net sites, 

ponds, and along transects across the property to provide information on bat 

activity and to guide the placement of mist nets to areas more likely to result in 

bat captures.  Each of the captured bats was tagged with a numbered aluminum 

wrist-band for future identification. 

 

Bat activity was monitored acoustically using hand-held AnaBat ultrasonic 

detectors (Titley Electronics).  These instruments have a detection frequency 

range of 10-200 kHz, and sufficient sensitivity to monitor bat echolocation calls 

flying along the netting corridors as well as above the tree canopy.  Acoustic 

monitoring occurred at 20-minute intervals at each of the mist net sites 

throughout each sampling night.  Additionally, bat activity was monitored at the 

beginning and end of each sampling night along transects perpendicular to the 

ridge away from each mist net site.  The activity at the ponds was monitored 

separately, to gain a better appreciation for overall bat activity on the property. 
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Results and Discussion 

 
Sixteen bats were captured in mist nets during eight sampling nights, involving 

32 net-nights effort, between June 7 and July 11, 2008.  Three different bat 

species were captured:  8 little brown bats (Myotis lucifugus), 4 big brown bats 

(Eptesicus fuscus), and 4 northern long-eared bats (Myotis septentrionalis).   In 

terms of sex, age and reproductive status of the 8 little brown bats, 5 were adult 

females (4 lactating and 1 pregnant) and 3 were adult males; of the 4 big brown 

bats, 3 were females (2 lactating and 1 juvenile) and 1 was a juvenile male; and 

all 4 of the long-eared bats were adult males.  Specific details showing date of 

capture and net locations are provided in the original “Report on Bell Bend 

Nuclear Power Plant Indiana Bat Mist Net Survey” in Appendix B. 

 

Capture data reflects the generally low level of bat activity detected during 

acoustic monitoring in the areas sampled, which was fairly uniform at each of the 

net sites as well as along transects through the surrounding area.  Bat activity 

was uniformly low along the road in vertebrate survey sector W-7 (Figure 7), 

starting at less than one bat pass per minute (<60/hour) at dusk as the nets were 

set, and dropping off through the survey period each night to less than 0.1 bat 

passes per minute (4-5/hour) after midnight.  Generally, activity was a bit higher 

by the beaver pond, starting at four or five bat passes per minute at dusk, 

dropping to one or two passes per minute around midnight and falling off 

afterwards to less than one pass per minute.  Temperatures were typically hot 

and humid at dusk throughout the survey period (daytime averages over 85� F, 29 

�C), and remained elevated throughout the sampling each night, except for July 

10, 2008 when the temperature at midnight had dropped to 54� F (12 �C).  There 

were no captures that night. 

 

Most of the activity was recorded from bats flying below canopy level, lower than 

the three-tier (30-foot or 9-meter high) mist nets, so the acoustic monitoring 

represents a reasonable estimate of bat activity along the corridors sampled that 



28 
 

resulted in the captures reported.  The echolocation signals detected were 

consistent with big brown as well as the Myotis species captured, but it is not 

possible to reliably distinguish between all Myotis species using acoustic 

methods.  There was no indication of higher-flying species like red bat (Lasiurus

borealis) or hoary bat (Lasiurus cinereus), which can readily be discriminated by 

their echolocation signatures.   
 

The capture of reproductively active (pregnant and lactating) females and 

juvenile bats suggests that this area supports maternity roosts of some bat 

species during the summer months.  Although big brown bats (Eptesicus fuscus) 

and little brown bats (Myotis lucifugus) preferentially roost in human structures 

such as barns and attics, particularly when forming maternity colonies (Barbour 

and Davis 1969), these bats can also form maternity roosts in tree cavities 

(Brigham 1991; Fenton and Barclay 1980).   

 

The capture of only adult male long-eared bats (Myotis septentrionalis), which 

are tree-roosting species (Barbour and Davis 1969), provides additional evidence 

for the existence of roost sites in the area surveyed, but not maternity colonies of 

females and young.  While little brown bats tend to forage along the edges of 

wooded areas, northern long-eared bats are known to forage in more cluttered 

forested areas, below the canopy but above the understory shrub layer (LaVal et

al. 1977).  Both little brown bat and big brown bat have been shown to forage 

preferentially in riparian areas (Kurta 1982), as have endangered Indiana bat 

(Murray and Kurta 2004).  The absence of significant bodies of water on this 

property, and the low level of bat activity detected over the ponds present on the 

property, suggests that even resident bats might seek other areas over which to 

forage.   

 

The primary objective of this survey was to determine the extent of Indiana bat 

(Myotis sodalis) activity in this area, with particular attention to summer habitat 

for roosting and reproduction.  Despite suitable habitat for both roosting and 
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foraging, the Indiana bat (Myotis sodalis) was not captured during this survey.  

While we might expect capture rates of Indiana bat to be low, as other studies 

(e.g., Callahan et al. 1997; Kurta et al. 1996) have shown that the bats roost 

singly or in small groups in hollow trees or underneath loose bark during the 

summer, there was potential for capture of Indiana bat moving through the 

habitat if these bats were present in any reasonable number, as would be 

expected of resident bats. 

 

The members of a maternity colony of Indiana bat typically roost in 10 to 20 trees 

each summer (Callahan et al. 1997; Kurta et al. 1996).  Although some colonies 

restrict roosting to an area of only a few acres, other Indiana bat use trees that 

are up to 5 miles (8 km) apart (Kurta et al. 1996).  Radio-tracking studies of 

Indiana bat (Murray and Kurta 2004) show that these bats do not fly over open 

fields but travel along wooded corridors, even though such behavior may 

increase commuting distance by over 50 percent.  Given this variability, it is 

difficult to predict the movements of bats within any one colony, but the failure to 

capture any Indiana bat, despite suitable roosting and foraging areas, does not 

provide evidence for their presence on the site. 

 

Based upon the failure to capture any Indian bat, the clearing of trees proposed 

for the development of the Bell Bend Nuclear Power Plant project appears 

unlikely to have a significant direct impact on the roosting or foraging activity of 

Indiana bat in this area.  It seems likely that some of the larger blocks of forested 

habitat surrounding the site may provide more adequate roosting and foraging 

habitat for tree-roosting species, including Indiana bat.  The presence of trees of 

the appropriate size and species in which bats might roost does not preclude the 

potential for roost colonies of several species of bats (see Barbour and Davis 

1969).  This would include big brown, little brown and northern long-eared bats 

captured in this study, as well as Indiana bat, despite the absence of Indiana bat 

captures.  Development of this property should proceed with this potential in 

mind, by conserving candidate roost trees whenever possible and, if tree removal 
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is necessary, limit habitat disturbance to periods outside their breeding and 

active season, between November 16 and March 31, when most bats, including 

Indiana bat, are hibernating in caves or mines. 

 

Butterfly Survey for Species of Special Concern  

Information concerning the presence of species of special concern within a 0.5-

mile radius of the project area was requested via correspondence submitted on 

December 21, 2007 to the Pennsylvania Department of Conservation and 

Natural Resources (DCNR), which has jurisdiction over rare plants, natural 

communities, terrestrial invertebrates, and certain geological features in 

Pennsylvania.  DCNR replied that there were no known occurrences of plants or 

geological features of state concern within the project area.  However, the 

agency listed four butterfly species of concern known to occur within the project 

vicinity including northern pearly-eye (Enodia anthedon), Baltimore checkerspot 

(Euphydryas phaeton), mulberry wing (Poanes massasoit), and long dash 

(Polites mystic). 

 

The project area provides potentially suitable habitat for the four butterfly species 

listed above based on habitat descriptions furnished by DCNR and information 

researched by Normandeau Associates concerning life histories and 

breeding/foraging preferences of these species (Table 7).  DCNR requested in a 

response letter that attempts be made to minimize impacts to potential habitat for 

these butterflies within the project area (DCNR 2008). 

 

To determine presence or absence of the four butterfly species of concern on the 

BBNPP site, an entomologist familiar with these species, Daniel Bogar, 

conducted surveys lasting 6 hours on June 12, 2008 and 4 hours on July 18, 

2008.  Weather on both days was excellent for insect activity with mostly sunny 

skies and temperatures in the mid 80’s to low 90’s Fahrenheit (29-34 �C), 

between the hours of 9:30 AM and 3:30 PM.  Appropriate habitat for adult 
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butterflies near food plants and nectar sources was searched.  A pair of 8X 

binoculars and a net to collect voucher specimens was used when appropriate. 

 

In terms of survey results, no northern pearly-eye, mulberry wing, or Baltimore 

checkerspot butterflies were located during either of the surveys.  However, one 

worn female long dash butterfly was collected in a transmission line right-of-way 

(Figure 8).  Based on the condition of this specimen, the first brood of this 

species was almost over and more individuals might have been located if the 

search had been conducted 1 or 2 weeks earlier.  For more details on these 

butterfly surveys, the report is available in its entirety in Appendix C. 

 

In an email correspondence from entomologist Daniel Bogar, dated July 24, 

2008, he indicated that two of the four original butterfly species of concern 

(northern pearly-eye and long dash) are no longer PNDI-tracked species due to a 

recent revision of the state ranks.  Accordingly, no evidence of the remaining two 

species of concern was located on the BBNPP site.  However, he indicated that a 

new species, black dash (Euphyes conspicua) was added to the list of butterfly 

species of special concern for Luzerne County and, as indicated in his report, he 

collected a pair and observed at least 8-10 more black dash butterflies at the 

BBNPP site (Figure 8) on July 18, 2008.  
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APPENDIX A 

REPTILE AND AMPHIBIAN SURVEY AT THE PROPOSED BELL BEND NUCLEAR POWER 
PLANT SITE, LUZERNE COUNTY, PENNSYLVANIA, MAY THROUGH SEPTEMBER 2008.   
 
By Rudolf G. Arndt, Ph.D., September 2008 
 
INTRODUCTION 
 
Reptile and amphibian survey work was done at the proposed Bell Bend Nuclear Power Plant 
(BBNPP) site, Luzerne County, Pennsylvania, between May 21 and September 7. The purpose of the 
survey was to determine the presence or absence, relative abundance, and distributions of 
amphibians and reptile species at the BBNPP site.  Consideration was given to the presence of 
Pennsylvania-listed endangered, threatened, and species of concern, and to their habitats.  A total of 
some 213 hours was spent in field searching on the site during eight multiple-day visits during the 
survey periods.  This survey formed a part of a much larger survey of wetland, plant, mammal, bird, 
and butterfly species, and prior Amerindian and historical occupation, to identify and characterize 
the biological and historical history and value of the site. Some of this earlier work was done by 
other persons in 2007 and on other dates in 2008. 
 
The site was divided into 33 vertebrate survey sectors, based on habitat type (forest, field, orchard, 
etc.) and topographical features (roads, transmission lines, stone walls, etc.) (Figure 1).  The site has 
been continuously occupied by humans for probably about 4,000 years, first and mostly by 
paleolithic Indians, then by modern Indian tribes, and most recently, and for the last 200 years or so, 
by settlers and farmers, these last who no doubt had the greatest impact on the landscape.  
Historically, and recently, what maked the site attractive was the gentle topography, absence of 
abundant surface bedrock, and the productive soils.  Thus, there is probably not a square foot of the 
site that has not, at one time or another, and probably frequently, been logged, clear-cut, rock-
cleared, farmed, dammed, built-upon, or otherwise disturbed by humans.  Evidence of human 
disturbance and occupation are everywhere: farm fields, fallow farm fields, secondary forest, house 
and barn foundations, abandoned orchards, stone fences, barbed-wire fences, farm gates, paved 
roads, dirt roads, man-made ponds, etc.    
 
Nevertheless, the original habitat can still be identified.  Much of the site is forested, mostly with 
mature deciduous forest.  There are numerous wetlands of several types, including several streams, 
marshes, and man-made vernal and permanent ponds, much of these located in forest; and some of 
the streams and marshes are located in active/now inactive farmland.  There is considerable wetland 
forest.  Some forest is located on the flood-plain of the Susquehanna River.  Some of the site is in 
fallow fields.  Several larger and smaller man-made ponds, created to water former livestock or to 
reduce or prevent flood damage, are evident.  Several areas where slate rock was quarried are 
present.  The area assigned to be surveyed consists of well over a thousand acres.  
 
Many additional acres were added to be surveyed near the end of this survey period as described 
above.  Most of these latter acres are of open and scraped active quarry; of active farmland planted 
in corn; and of heavily man-disturbed former cropland now in the early successional stages of 
reverting back to forest.  A rapid survey of these indicates that they are expected to contain few 
additional amphibian or reptile species.   
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Common and scientific names of species used herein follow those used in Conant and Collins 
(1998).  On locality maps, one dot can represent one specimen, two, and in some cases, many (up to 
dozens). 
 
METHODS AND MATERIALS 
 
The survey work can be divided into six categories. 
 
1) Most sampling was by random opportunistic searching.  In this, for terrestrial reptiles and 

amphibians, I walked through much of the site to search for specimens and for habitat by 
looking for basking and foraging individuals, as well as by searching for individuals hidden 
in and under shelter such as logs, old boards, rocks, old sheet metal, under dead grass, by 
breaking open rotten logs and stumps, etc.  I used the techniques appropriate to certain 
weather conditions and times of day to find certain species: for example, basking turtles were 
searched for after the early morning hours and on quiet and sun-lighted days, and frequently 
with the aid of binoculars.  The same was true of snakes, but while a hot afternoon in June 
and July would be suitable to find turtles, it was often deemed to be too hot to find basking 
snakes, so snakes would be searched for earlier or later on such days, or on cooler days.  
Aquatic amphibians could be searched for on the edges of bodies of water during “nicer” 
weather, as well as by dip-netting in ponds and streams in all types of weather.  This work 
basically required much walking and turning and probing and ripping (into rotting logs and 
stumps), and in places that corresponded to the various habitat requirements of different 
species.  

 
2) In order to enhance the possibility to discover organisms that are known to seek shelter on 

land (which includes snakes, lizards, turtles, frogs, toads, and many species of salamanders—
essentially, almost all species), I placed out in selected areas a total of 34 pieces of wood 
(often known as coverboards and “suckerboards”) under which individuals of many reptile 
and amphibian species might seek shelter, whether it be from high or low temperatures, rain 
or sun, predators, or as sites at which to find food.  These boards were examined at opportune 
(for the surveyor) times for what might be underneath.  Since animals that might be attracted 
by such boards could come and go at will, such boards did not have to be examined on a 
specific schedule. Generally, they were examined about once every two days.  The wood was 
of different types, mostly of plywood, and ranged in size from pieces of 8 feet by 4 feet to 
about 18 inches by 20 inches, and of a thickness of about 1 inch to about ½ inch.  Basically, 
they were pieces of scrap wood that were available for the survey and which we could 
transport readily to the site.  Boards were placed out on 4 and 5 June in seven types of 
habitats in areas O-1, F-1, F-3, F-6, W-3, and W-8 (Figure 1).     

 
3) In order to sample in marshy and aquatic habitats, we constructed some 30 traps of thin-

gauge screening, of which 24 were to be placed in runways or rivulets in marshes; such 
runways or rivulets are frequently or sometimes used by organisms as travel routes.  These 
were deployed largely on a trial basis.  Six traps were kept in reserve, in anticipation of some 
traps being lost or damaged.  I discovered upon later and more detailed familiarity with the 
site that such specific types of habitat (meaning rivulets) did not occur (as it had in earlier 
surveys I had done), but I placed the traps out anyway.  Traps were placed in marsh or ponds 
in areas W-8, F-7, and W-12 (Figure 1).  Each trap was about 12 inches long by 5 inches 
wide and 4 inches high, with 1/4 inch mesh, and with a swinging door hung from the top of 
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each end of the trap; each door was about ½ inch higher than the trap and when set the door 
bottom leaned into the trap.  The trap was placed where an animal might walk and push or 
swim through vegetation, not knowingly encounter a door, keep on moving, and, with the 
door so light that there was little resistance, the animal enters, and the door then swings down 
behind the animal. The animal cannot go forward through the door ahead, and it cannot back 
out or turn around to escape through the entry door, which has now swung down and closed 
from the inside.  The trap is not baited, and is set so that the top of the trap is always above 
water so that an animal has access to air.  This type of trap depends only on a moving animal 
walking into itand is easy to make, transport, set, maintain, and to empty.  In previous work, 
with such a type of trap, which was set in bog turtle habitat, I captured organisms as diverse 
in size, weight, and biology, as crayfishes, frogs, turtles, and jumping mice.  Traps were first 
placed out on June 27, and examined the last time on the morning of July 18, after which 
they were removed.  They were examined for organism contents on the beginning and the 
end of each day they were out.  Minor repairs, if necessary, were then also made to the traps 
in order to keep them functioning properly.  All traps were removed at the end of each 2-4 
day period on which I visited the site for field work.    

 
4) Another method to discover reptiles and amphibians was by searching roads for live or dead 

individuals.  Many species are known to prefer to not cross roads, but roads are not a real 
barrier to any species (of which I am aware) as some individuals, at least at some time or 
another in their life-history or life, cross roads.  Many other species, however, are known to 
be attracted to roads, especially to take advantage of the possibility to thermoregulate(pick up 
warmth from the road), especially since many roads accumulate heat from the sun during the 
day and then release it slowly as the air cools in the evening, at night, or during a rain.  
Individuals of many species can simply be found much more readily when in the relative 
open of a road than in their normal forest or field habitats.  Little-used, blacktop or similar, 
clean roads are the easiest to search and the most productive; heavily-used, blacktop or 
similar roads in very poor repair, and dirt roads, are the opposite.  The roads on the site 
frequently traveled were of the former type.  Thus, whenever I drove to the site trailer to sign 
in or out for the workday, or to leave the site for meals, or to move from one area of the site 
to another for searching activities, I always carefully observed what I might find on the 
roads, dead or alive.  Likewise, I asked other workers on this overall project to advise me on 
what they might have observed on the roads and, if possible, to bring me documentation (for 
example, photographs, dead specimens, etc.) of this.        

 
5) Another way to obtain data was by enlisting the help of other individuals that worked on, or 

were otherwise familiar with, the site.  Thus, I asked other Normandeau employees 
(primarily Charlie Dix, Keith Maurice, Becky Smith), the site managers (Chuck Thompson, 
Lindsay Stutzman, Steve Finch), and site archeologists (Terry - “Butch”- Newell and his 
student workers), for information that they might obtain/have obtained in the routines of 
performing their normal tasks.  All were happy to cooperate.  Also consulted were local 
police whom I met on the site, and one long-term resident on the site.  This yielded some 
additional data. Their hours of effort are difficult to quantify and to add to the hours of effort 
by the author, but their hours and contributions are significant.   

 
6) Consulted were published books and reports and other for information on what species might 

occur on the site or adjacent.  Particularly helpful were Conant and Collins 1998, Reptiles 
and amphibians of the central and eastern United States, Third Edition, Houghton Mifflin 



80 
 

Co., Boston.  However, although such publications provided guidelines, the greatest 
emphasis was placed on the results of groundtruthing the site.  

 
Unless specified otherwise, all dates given in this report refer to the year 2008. 
 
RESULTS 
 
A total of 27 species of amphibians and reptiles were recorded as occurring on the site, or adjacent.  
Fifteen species were amphibians, of which eight were toad and frog species, and seven were 
salamander species.  Twelve species were reptiles, of which five were turtle species, and seven were 
snakes.  These species are listed in Table 1.      
 
All these are species that have large and what are referred to as continental distributions, and all are 
found in large portions of North America.  Further, all are widespread throughout the northeastern 
United States, including large portions of Pennsylvania.  None has highly specialized habitat 
requirements, although those with the most-specialized habitats, the longtail salamander and the 
northern red salamander, require cool, clean, unpolluted waters, and the common map turtle is 
restricted to large rivers.  Some of the total group of species are extremely adaptive and have been 
introduced into exotic habitat or have survived the man-made alterations of their natural landscape to 
survive in man-altered habitat (e. g., farm ponds, man-made lakes, urban environments) within their 
former natural ranges where they are doing extremely well (e. g., bullfrog, green frog, snapping 
turtle, eastern painted turtle, eastern garter snake, northern brown snake), and at least one species 
(bullfrog) into areas outside of its former natural range where it is doing well and often has even 
become a serious pest, i.e., a competitor with native species.    
 
Most of the 27 species usually occur in large numbers where high-quality habitat is present.  Many 
of these species could be found in abundance on the site, especially in their early life-history stages, 
namely their eggs and larvae (tadpoles) (e. g., eastern American toad, northern gray treefrog, green 
frog, red-spotted newt, eastern painted turtle), and the adults of some species could be heard calling 
by the dozens (e. g., northern gray treefrog, green frog, and spring peeper, the last of which calls in 
the spring, before I was on the survey, but was so reported to me by a co-worker).  However, most 
reptiles and amphibians, especially the smaller species, survive by making themselves highly 
inconspicuous (by which they avoid aerial and terrestrial predators, and are also in turn able to 
closely approach their food), so that by definition, their observed numbers are rarely large, although 
they most likely are indeed numerous (as based on author observations elsewhere and on published 
studies).   Further, a few of these species (e. g., the longtail salamander and the northern red 
salamander) are highly secretive and occur in wetlands types in which it is usually difficult to assess 
their numbers.  
 
The secretive nature of many of these species is accentuated by their usually nocturnal behavior, 
especially in the warmer months, and by their being most active in rainy weather (e. g., almost all the 
amphibians listed, as well as the eastern milk snake), or when they become almost inactive (and thus 
extremely difficult to find) during hot and dry weather (e. g., many of the amphibians listed, and 
most of the reptiles).   As previously mentioned, much of the soils of the area are highly productive.  
This means that as the growing season progressed, the vegetation, especially of fields and marshes 
and wetlands, grew rampant and made effective searching for specimens extremely difficult.  Some 
species, especially amphibians, can be found readily only during the period in which they 
concentrate at certain ponds for the purposes of reproduction.  At this time, they may travel 
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relatively large distances, some coming up from underground in order to do so, and some then 
making themselves conspicuous by loud species-specific calls.  In our region of the world, most do 
this in the spring, and under certain weather conditions, usually during or after heavy rains, and 
mostly at night.  Knowing where and when a given species is likely to reproduce is very important, 
for otherwise their existence in a given area may not be revealed, even to the generally observant 
person.  Actual reproduction by most such species had already occurred by the time I stated on this 
project.  However, another Normandeau employee did spend some time searching in earlier months, 
during the appropriate times.  Species accounts and distributions follow. 
 
Northern cricket frog (Figure 2.) – in November 2007, Enn Kotkas heard what was apparently one 
individual of this species calling in Walker’s Run in the West-Central portion of area W-1, and 
another individual at the bridge on this creek where it crosses N. Market Street near the far NW 
corner of Area F-3.  The species is probably more common and widespread on the site. 
 
Eastern American toad (Figure 2.) – several adults of this species, numerous tadpoles, and some 
recently-metamorphosed individuals were noted at several widely scattered localities on the site.  
Adults were seen on 6/6, 6/29, 7/16 (the last one was an old dead road-killed specimen in very poor 
condition), and one subadult on 9/6. Tadpoles were noted at two other localities on 6/20 and adjacent 
dates, and recently-metamorphosed young were noted very near the two localities at which tadpoles 
were seen, and on the same dates, and also on 8/21.  Jayme Schaeffer mentioned seeing several 
adults on the site, but I do not have specific localities or dates.  The species is probably widespread 
on the site. 
 
Northern gray treefrog (Figure 2.) - this species was heard to call at numerous localities widely-
distributed on the site as shown on the figure, and on most dates of my visit.  Specific hearing dates 
for it were 5/29, 6/4, 6/5, 6/17, 6/19, 6/26, 6/27, 6/28, 7/14, 7/16, 7/17, 7/18, 8/19, 8/22, 9/5 and 9/6.  
It is tied with the green frog for having the greatest number of localities for it on the site.  Several of 
the vernal and permanent bodies of water on the site contained its tadpoles, often in abundance. 
Calling adults could be heard at any time of the day or evening, and are usually most vociferous 
during or after rain, especially heavy rain.  The incidences of its calling appeared to decrease after 
mid-July.  Since it calls from up in trees, and usually becomes silent as a calling-site is approached, 
it is difficult to capture, although it is readily identified and located by its call.   
 
Northern spring peeper (Figure 2.) -  one young frog was found on 8/21 by Becky Smith, I heard 
several calling on 9/6, and I found one young on9/7.  Enn Kotkas told me that he heard this species 
calling commonly throughout much of the site, mostly in lower-lying and wetter forest and also in 
some adjacent and more dry forest, in late October and November 2007; these records are not plotted 
because specific localities are not available.  This is usually an early-spring breeder, when its calling, 
often in choruses of hundreds or thousands of frogs, makes it highly conspicuous; after breeding, the 
species seems to disappear.  
 
Bullfrog (Figure 2.) – this species is moderately common at several localities on the site. 
Observation/hearing dates for it, all of adults, were 5/29, 6/4, 6/5, 6/6, 6/20, and 7/17.  Because it is 
difficult to catch, and easy to confuse with the green frog at a distance, its occurrence on the site is 
probably underrepresented in the figure.  It is widespread in North America and has been widely and 
unfortunately highly successfully introduced outside its natural distribution.   
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Green frog (Figure 2.) – this species was observed/heard at a large number of localities on the site.  
Specific dates of such were 5/29, 6/4, 6/5, 6/6, 6/19, 6/20, 6/26, 6/27, 6/28, 7/14, 7/16, 7/17, 8/19, 
8/20, 8/21, 9/5/ and 9/7.  Most of these records are of adults and of subadults, and only a few 
tadpoles were observed.  Visually, this was the most ubiquitous amphibian and reptile on the site.  
The green frog occurs in meadows, marshes, woodlands, on pond, lake, and canal edges, in barren 
gravel pits, dirt-road pools, and generally any habitat with water, or with water nearby.  It has a large 
distribution in eastern North America and it is usually a common species. 
 
Pickerel frog (Figure 2.) - I have only a few records of this species from the site.  Two adults were 
seen in a small marsh just below the “Beaver Pond” on 5/29, three just-metamorphosed individuals 
were seen on the edges of a (usually vernal) pond some 400 feet downstream of the previous site on 
7/16 and 7/18, one adult was seen in a puddle in south-central area W-12, one adult was noted in a 
small pond in a corn field near the center of Area F-4 on 8/21, and one adult was noted in a marsh 
below the beaver dam in the northeastern part of area W-8.  More search effort would probably 
reveal that it is more common and widely distributed on the site than is shown.  It has a large 
distribution in North America, and is usually common in clean, clear, cool water, be it in springs, 
meadow streams, and woodland streams. 
   
Wood frog (Figure 2.) -  I have one record of this species from a Normandeau colleague, taken in 
April 2008 in Walker’s Run at a point in the NW portion of area W-1, and I observed four more 
adults on 22 August in the SW portion of area W-12 and in the NW part of new Section No. 100, 
several adults in the woods along Walker’s Run a short distance north of Beach Grove Road and E 
of Stone Church Road, and in the stream valley in the central portion of area W-10, those at the last 
two sites on 9/5, 9/6, and 9/7.  A search for it earlier in the year would probably reveal it in much 
greater abundance as apparently ideal woodland habitat for it is common on the site.  
 
Northern dusky salamander (Figure 3.) -  some six specimens, all adults and subadults, were 
captured under rocks in a small stream in a heavily shaded glen on 7/17 and several other individuals 
were seen there, and about 10 adults were seen in the stream bed in mature deciduous forest in the 
center of section W-10 on 9/5 and 9/7.  It probably occurs in other permanent and cool-water stream 
habitat on site.  It is a widely distributed species and a usually common species in North America. 
 
Northern two-lined salamander (Figure 3.) – this species was found as both larvae and adults.  A few 
larvae were captured by Normandeau aquatic biologists while electrofishing in Walker’s Run on the 
gravel by the bridge to the site trailer on 7/14, an adult was captured there on an unknown date in 
May or June 2008, several more were captured further upstream in this creek on 8/21 and 9/5 in the 
newly acquired lands, and four adults were noted on 7/17 in a clear, cool, rocky woodland stream 
(the ideal habitat) located just S of the main access road to the generating station from Rt. 11.  It is 
usually very active, and thus can be difficult to capture and identify.  It probably occurs in other 
clear, cool, stream habitat on the site.  It has a large distribution in the United States and it is usually 
common in appropriate habitat. 
 
Longtail salamander (Figure 3.) - one adult about 6 inches (14.0 cm) in total length was found under 
a log on the edge of a small marsh in NE portion of W-8 on 5/29, another adult was found nearby on 
8/19 under some rubber matting inside a very large metal pipe with a bit of water inside it, and 
several more adults were found on 8/21 and 9/5 under stones along Walker’s Run near the extreme 
NW corner of the site, on the newly acquired lands.  This species is highly secretive, usually 
nocturnal, and often difficult to find. 
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Redback salamander (Figure 3.) – this completely terrestrial salamander is represented on site by 
both the red-backed and the lead-backed color phases, but only a few individuals, all adult and one 
sub-adult, were found, and these at widely-distributed points on the site.  Capture dates were 5/22, 
5/29, 6/18, 7/17, 8/21, 9/5, and 9/7.  It is probably much more common on the site than is 
represented by the few records presented as appropriate woodland habitat is common.  This species 
had a large distribution and it is usually common where it occurs.   
 
Slimy salamander (Figure 3.) - I found one juvenile of this salamander under loose bark of a downed 
tree near a small stream in central area W-11 on 8/20, and several adults in the woods of central 
portion of area W-10 on 9/5 and 9/7.  It is secretive and nocturnal, usually hiding under wood or 
stones, and is no doubt more widely distributed on the site. 
 
Red-spotted newt (Figure 3.) – found was one land stage (red eft) immature individual on 6/18 under 
an old railroad tie. numerous aquatic larvae in one vernal on 6/27 and 7/16 and one red eft here on 
9/7, numerous adults in one permanent pond on 7/16, and one red eft where Walker’s Run enters the 
woods at the border of area F-3 and W-1 (summer 2008).  It probably occurs in other quiet and slow 
waters on the site, and the red eft, which is the dispersal phase in the life-history of this species, 
under appropriate conditions, can be expected to be found moving overland in any wooded habitat 
on the site, especially after a rain.   It is a species with a very wide distribution and where found it is 
usually common to abundant.   
 
Northern red salamander  (Figure 3.) – one adult of this species was found on 6/19, under a 
coverboard in the same small marsh with a long-tailed salamander in NE area W-8; another adult 
under a small log next to Walker’s Run on 8/21, and another adult under a stone next to a tiny creek 
on 8/21.  This species is usually secretive and occurs burrowed in or otherwise well-hidden in the 
substrate of clear and clean marshes and mud, and thus is difficult to find.  Overall, it has a wide 
distribution.  
 
Snapping turtle (Figure 4.) – several adults, subadults, and one juvenile were found at several 
widely-distributed points on the site: some individuals were basking on logs (1 adult and 1 subadult 
5/29, 1 subadult. 6/18), some small adults were discovered in water 6/20, 7/16, 9/7, one juvenile was 
caught in a trap on 7/18, and one large individual was found dead on 6/18 on Route 11 
approximately one mile from the SW corner of the site.  I have one more record of it, of a “small” 
snapper, from the archeologists, and another of a female digging a nest just before 5/31 in a field, but 
sighting dates and places are not exact and thus cannot be mapped.  The species spends most of the 
time in the water and, although it reaches a large size, is thus not readily seen.  It is no doubt more 
widely distributed and common on the site than these records indicate.  It is widely distributed in 
North and Central America, and where it occurs, it is usually common.   
 
Eastern painted turtle (Figure 4.) -  this was the most common turtle on the site and at one time and 
in one small man-made pond on 7/16 an estimated 200 heads of this species were seen poking out of 
surface duckweed; this species could be seen on every visit to Beaver Pond basking on logs and 
rocks; it occurred in the pond just S of the site trailer; one sub-adult was captured in a trap in a small 
man-made vernal pond near the West Building; the species was common in the canals and ponds in 
the SE portion of the site near the Susquehanna River and where some six nests were found on 6/18; 
one was seen in a barren moon-landscape of an active quarry just S of area F-9 (Figure 1); and one 
was crossing Beach Grove road near “Bullfrog Pond” in area F-6.  Overall, I have dates of 
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observation of it from 5/29 to 9/5.  This subspecies has a large range in the eastern United States, 
and the species is distributed from the Atlantic to the Pacific coasts of North America.     
 
Wood turtle (Figure 4.) – at least two adults, and possibly up to four, were noted in this survey.  
Two, possibly three (one individual noted by RGA might have been the same individual shown to 
me in a cell phone photograph taken by the site manager, or it might have been another individual—
the quality of the photos did not allow positive identification), were noted in and near Walker’s Run 
in the general vicinity of the site trailer, and one (properly identified?) was noted by an archeologist 
to cross Beach Grove Road near “Bullfrog Pond” in area F-6 (Figure 1).  Dates of observation were 
6/1, 6/4, 6/25 and 6/27.  In addition to the previous records, Mrs. Hummel, the landowner nearest the 
junction of Beach Grove Road and N. Market Street, near the NW extreme of the site, told me she 
saw wood turtles crossing Beach Gove Road at the Walker’s Run passage there frequently over the 
years.  This species hibernates in winter in a creek such as Walker’s Run, and then forages and 
reproduces in adjacent woods and meadows in the warmer months.  Where most of the specimens 
were found on the site is “classical” habitat for the species.   
 
Common map turtle (Figure 4.) – one adult female was found dead on Route 11 about 1.5 miles from 
the SW corner of the site on 6/18.  This river-dwelling turtle is expected only in the main-stem of the 
Susquehanna River, except for females, such as this one, on several days of the year, that had moved 
up a high and steep river embankment and then along a dirt road and then onto a highway, for a total 
distance from the river of at least 600 feet, in an effort to find a suitable nest site.  The dead animal 
was large and measured 8.1 inches (20.7 cm) straight-line carapace length (and with extended head 
and legs it appeared even larger), and when I first noted the carcass, as I was rapidly driving by it, I 
believed it to be a dead snapping turtle.  Only the next morning, when I drove past it again and then 
stopped and returned to examine it, did I discover that it was a map turtle.  It contained at least seven 
eggs (the carcass and some eggs were smashed) that were ready to be deposited.    
 
Eastern box turtle (Figure 4.) - four adults of this terrestrial species were found at widely-distributed 
parts of the site, on the dates 5/22, 6/5, 6/17, and 9/7.  All were found near or on the edges of open 
fields, or in a field.  I have one more record from the archeologists on site, but sight dates and places 
are inexact and thus cannot be mapped.  The juveniles and sub-adults of this species are known to be 
very difficult to find because they are so secretive, the adults much less so, but in an area such as 
much of the site, with luxuriant vegetation in the mid- to late-summer, even adults can “disappear”, 
and hot and dry weather results in it to aestivate.  This is a widely-distributed species in North 
America.  While still common in many areas, it is becoming less so as its needs conflict with the 
increasing human population. 
 
Northern black racer (Figure 5.) – six adults of this species were found, at widely distributed parts of 
the site, all in open, grassy areas, on the dates 5/22, 6/4, 6/6,and 6/28 (two of these snakes were 
found on more than one date), and one dead-on-road hatchling on Beach Grove Road on 8/21.  Four 
adults were found in proximity to each other: two of these probably hibernated near each other, two 
were sheltering under the same small area of patio blocks by the West Building; and two others were 
crossing Beach Grove Road about 200 feet apart just N of the two cooling towers and moving in the 
same direction.  This is a common and widely-distributed snake, and still often survives in proximity 
to people, such as on popular barrier islands and near farm buildings.  It can probably do so because 
it is highly alert and can readily evade humans, and because it is a generalist feeder. 
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Eastern milk snake (Figure 5.) – records of four live specimens of this colorful species were 
obtained, one a 2007 hatchling alive on Beach Grove Road on 7/16, one a 2006 hatchling under a 
stone on a powerline right-of-way on 6/5 (where I had been tipped off to the possible presence of a 
snake by finding a shed skin under that same stone a few days earlier), one adult at a farm house at 
the junction of Beach Grove Road and N. Market Street in summer 2007, and another adult at the 
edge of the latter road on 5/30.  A dead-on-road young snake was found on the edge of N. Market 
Street and near the junction with Beach Grove Road on 9/5.  The owner of a home and out-buildings 
here, Mrs. Hummel, described snakes she had seen here over the years, and they must have been 
milk snakes.  This species is common in man-disturbed habitat, and especially near and in barns, 
foundations of occupied homes, and foundations of old and abandoned homes.  These structures 
provide shelter and usually indicate the presence of small mammals, a major food. 
 
Northern water snake (Figure 5.) – this is a species that I had expected more commonly on the site, 
given how much suitable-looking aquatic habitat is present and my efforts searching in such habitat.  
However, I have records of only four specimens, all adults, on the site, and by two sets of individuals 
and myself.  One snake was seen swimming in the pond some 150 feet S of the site trailer on 6/17, 
one was taken by a fish-shocker in “Beaver Pond” in the SE part of area W-9 on 7/14, one was taken 
by such a shocker in Walker’s Run in the NW corner of area W-1 on 7/14, and one was found under 
a rock on near Walker’s Run in the newly-acquired land on 8/21.  This is a widely-distributed 
species in much of eastern North America, is usually common, and is common in man-made and 
man-disturbed areas, such as ponds, lakes, dams, dykes and other retaining walls, etc., where it feeds 
mostly on fishes, frogs and tadpoles. 
 
Eastern ribbon snake (Figure 5.) - one adult of this snake was reported to me seen in summer 2008 
by Chuck Thompson from the pond just S of the site trailer . 
 
Eastern garter snake (Figure 5.) – this was by far the most common and widely-distributed snake on 
the site, and a total of about  25 different individuals were found, some of them at the same sites 
repeatedly over a period of several day and doing the same things (exposed and basking or hiding 
under bark—I got to know some of the snakes and their behavior with predictability).  The dates of 
capture or observation ranged from 5/22 to 9/7.  Snakes ranged from young-of-year individuals born 
in 2008 to adults; as a group they were found basking in stone walls, hiding under rocks, under 
sheets of plastic, under loose bark of fallen trees, basking on fallen tree trunks, basking on rocks next 
to a marsh, alive on paved roads, dead on paved roads, in open sunlighted areas (fields), and in 
mature mesic wood habitat.  This species has a large distribution in the eastern North America, and 
is common even in urban areas such as New York City in parks and in vacant lots, in backyards in 
suburbia, and in farmed areas.  Its relatively small size and food of earthworms and frogs and 
tadpoles facilitate such lives.   
 
Northern brown snake (Figure 5.) – four adults of this species were found on the site: one under dead 
grass next to a small stream in a sunlighted wetland on 5/29, two under loose stones of a stone wall 
within inches of an adult garter snake on the edge of Confers Lane on 6/18, and one under bark of a 
large dead tree in a moist field in area 100 on 8/20.  The adults are about 11 inches (4.3 cm) long.  
This is a very widely-distributed species, and it occurs commonly in urban and suburban areas, 
where its small size and camouflaged coloration easily conceal it, and its food of worms and slugs is 
usually common.   It is no doubt widespread and common on the site.  
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Northern ringneck snake (Figure 5.) – three adults of this species were found, both in mature mesic 
forest, one near the center of area W-10 among old truck inner tubes next to a paved road on 9/5, and 
two under adjacent stones on a forested slope on the E side of the valley of Walker’s Run (in newly-
acquired land) on 9/6.  All were of approximately the same total length, and the one that was 
measured was 39 cm long.  
 
DISCUSSION 
 
Additional species of amphibians and reptiles can be expected to be found on the site.  These 
include, especially, smooth green snake, Opheodrys vernalis; northern red-bellied snake, Storeria o. 
occipitomaculata; and black rat snake, Elaphe o. obsoleta.  Suitable habitat for these species, and the 
site is well-within the distribution of all, appears to be present.  Perhaps further searching will reveal 
them to be here.  All are widely-distributed and usually common species, and none is a species of 
concern in Pennsylvania.   
 
Other species that occur generally in this area of Pennsylvania include the timber rattlesnake, 
Crotalus horridus.   I found no suitable habitat, such as rock ledges, rock and boulder slides, and 
relatively wild forested habitat, for this species on site.  Further, the long agricultural and other 
human-occupation history of the site suggests that if the species did once occur, it has by now long 
been extirpated.  The same comments can be made locally about the northern copperhead, 
Agkistrodon contortrix mokasen.  Typically, long after such serpents have been extirpated from an 
area, rumors of their existence there still persist, and I have no indication of even rumors referable to 
the survey site.    
 
The eastern hognose snake, Heterodon platyrhinos, can be expected to occur locally.  No specimen 
was found.  Usually, population density of this species in habitat as occurs on the site, if the species 
indeed occurs, is low.  More optimal habitat for it would be areas with more sand and with a higher 
population of toads, which are its almost exclusive food.  Because of the spectacular anti-predator 
behavior display of this species, with spreading neck hood, hissing, and mouth-gaping, its presence 
in an area is usually known by local persons, and the presence of the snake on the site would be 
known (probably exaggerated).  So, far, such was not recorded, which makes me believe that the 
species is absent from the area, or highly uncommon.   
 
According to Conant and Collins (1998), the redbelly turtle, Pseudemys rubriventris, does not occur 
this far away from south-eastern Pennsylvania, along the Delaware River, the only area in the state 
from which it is reliably known as occurring naturally.  When adult, this turtle is large and this, 
along with its conspicuous basking behavior, make it relatively noticeable.  No redbelly turtle was 
noted in this survey, nor is likely to be.  If it should be found in the area, which is highly unlikely, it 
would be as a result of introduced (released or escaped) individuals.   
 
The eastern spadefoot, Scaphiopus holbrooki, is an amphibian that occurs in a limited portion of 
Pennsylvania, namely in a narrow wedge, with a point in approximately central Pennsylvania, and 
this extending to a bit wider base to the southern state line.  No evidence of it on the site was found, 
nor is it likely to be.  According to Conant and Collins (1998), it does not occur in or near that part 
of Pennsylvania that includes the study site.   It is an “explosive breeder” that may remain 
underground for years at a time, to rise to the surface after a major rain event in summer, to 
reproduce, feed for a few days, and then return underground.  
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APPENDIXB:

Reporton BellBend NuclearPower PlantIndianaBatMistNetSurvey
NormandeauProjectNo.21159.013

Protocol:
Thissurveywasconductedfrom6/7/08to7/11/08,comprisingatotalof8samplingnightsasoutlinedbelow.
A combinationofmistnetswereusedoneachofthesamplingnights,including:

33-tiernets9m (30')inheight,at6m (20')or9m (30')widths
12-tiernet6m (20')inheight,at6m (20')or9m (30')widths

Four(4)netsweresetonallnights,foratotalof32net-nightsoverall.Samplingwasconductedattwomain
areas:alongtheroadinW-7 andalongtheedgeoftheBeaverPondadjacenttoW-8,asshownonthe
followingmap. By theUSFWS definitionoftwonets/site,twositesweresampledinW-7 for5nights,and
twositesweresampledattheBeaverPondatW-8/W-9,for3nights.Givenlowactivityatnet#4inF-6,
baseduponnocapturesandverylowacousticindicationofbatflightactivity,net#4inF-6wasreplacedby
net#5inF-4for3samplingnights.A totalof9 specificnetsiteswereused,withthespecificlocations
sampledonthenightsindicatedbelow:

Dates Net#
6/7/08 1
6/8/08 2

3
4

6/26/08 1
7/01/08 2
7/02/08 3

5
7/8/08 6
7/10/08 7
7/11/08 8

9

An effortwasmadetoplacenetsfollowingpotentialtravelcorridorsalongtheroadinW-7 andalongthe
edgeoftheBeaverPond(W-8/W-9),althoughbatactivitywasmonitoredacousticallyatanumberofother
sitestogainasenseofoverallactivity.Many areasonthepropertyareopenandsonotsuitablefornetting
(e.gF-3, F-4,0-1,F-5,F-8,F-6),althoughacousticmonitoringalsodetectedlowlevelsofactivity.The
densevegetationinotherareas(e.g.W-7,W-8.W-9)restrictedtheabilitytosetnets,butitisexpectedthat
batflightactivitywouldalsobelowinthesecongestedlocations.Therearenopermanentorseasonal
waterwaysinthispartoftheproperty,whichmadeitdifficulttopredictpotentialforagingsites.Thereisa
smallpondadjacenttothetrailerinF-3,andalargerpondinF-6,andalthoughthereisbatactivityoverthese
ponds,itisnotpossibletocapturebatsinsuchopenlocations.Acousticmonitoringofbatactivitywas
conductedbothatnetsites,attheponds,andalongtransectsacrosstheproperty,tobothprovideinformation
aboutbatactivityandtoguidetheplacementofnetsinareasmorelikelytoresultincaptures.
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Captures: 
A total of sixteen (16) bats representing three (3) species were captured during the survey:   
 

Species Sex Number of bats Reproductive Status 

Big Brown Bat (Eptesicus fuscus) F 2 lactating 

Big Brown Bat (Eptesicus fuscus) M 1 juvenile 

Big Brown Bat (Eptesicus fuscus) F 1 juvenile 

Little Brown Bat (Myotis lucifugus) M 3 adult 

Little Brown Bat (Myotis lucifugus) F 1 pregnant 

Little Brown Bat (Myotis lucifugus) F 4 lactating 

Northern Long-eared Bat (Myotis 
septentrionalis) M 4 adult 

 
Specific details showing date of capture and net locations are shown in Appendix 2. 
 
Each of the captured bats was tagged with a permanent, aluminum wrist-band for future identification, and 
this number will be included in a separate report to be filed with PA Game Commission. 
 
 
Acoustic monitoring: 
Bat activity was monitored acoustically using hand-held AnaBat ultrasonic detectors (Titley Electronics).  
These instruments have a detection frequency range of 10 – 200 kHz, and sufficient sensitivity to monitor bat 
echolocation calls flying along the netting corridors as well as above the tree canopy.   Acoustic monitoring 
occurred at 20-minute intervals at each of the net sites throughout each sampling night.  Additionally, bat 
activity was monitored at the beginning and end of each sampling night along transects perpendicular to the 
ridge away from each net site.  The activity at the ponds was monitored separately, to gain a better 
appreciation for overall bat activity on the property. 
 
The capture data reflects the generally low level of bat activity detected in the areas sampled, which was fairly 
uniform at each of the net sites as well as along transects through the surrounding area.   Bat activity was 
uniformly low along the road in W-7, starting a less than 1 bat pass per minute at dusk as the nets were set, 
and dropping off through the survey period each night to less than 4 – 5 passes per hour after midnight.  
Generally, activity was a bit higher by the Beaver Pond, starting at 4 – 5 bat passes per minute at dusk, 
dropping to 1-2 passes per minute around midnight and falling off afterwards to less than one pass per minute.  
Temperatures were typically hot and humid at dusk throughout the survey period (daytime averages over 85� 
F), and remained elevated throughout the sampling each night, except for 7/10/08 when the temperature at 
midnight had dropped to 54� F.  There were no captures that night. 
 
Most of the activity was recorded from bats flying below canopy level, lower than the 3-tier (9m) mist nets, 
so the acoustic monitoring represents a reasonable estimate of bat activity  along the corridors sampled that 
resulted in the captures reported.  The echolocation signals detected were consistent with E. fuscus as well as 
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the Myotis species captured, but it is not possible to reliably distinguish between all Myotis species using 
acoustic methods.  There was no indication of higher-flying species (like L. borealis or L. cinereus) which can 
readily be discriminated by their echolocation signatures.   
 
 
Recommendations: 
The capture of reproductively active (pregnant and lactating) females and juvenile bats suggests that this area 
supports maternity roosts of some bat species during the summer months.  Although big brown bats (E.
fuscus) and little brown bats (M. lucifugus) preferentially roost in human structures such as barns and attics, 
particularly when forming maternity colonies (Barbour and Davis, 1969), these bats can also form maternity 
roosts in tree cavities (Brigham, 1991; Fenton and Barclay, 1980).  The capture of only adult male Myotis
septentrionalis, which are tree-roosting species (Barbour and Davis, 1969), provides additional evidence for 
the existence of roost sites in the area surveyed, but not maternity colonies of females and young.   While 
little brown bats tend to forage along the edges of wooded areas, M. septentrionalis is also known to forage in 
more cluttered forested areas, below the canopy but above the understory shrub layer (LaVal et al., 1977).  
Both little brown bats and big brown bats have been shown to forage preferentially in riparian areas (Kurta, 
1982), as have endangered Indiana Bats (Murray and Kurta, 2004).  The absence of significant bodies of 
water on this property, and the low level of bat activity detected over the ponds present on the property, 
suggests that even resident bats might seek other areas over which to forage.   
 
The primary objective of this survey was to determine the extent of Indiana bat (Myotis sodalis) activity in 
this area, with particular attention to summer habitat for roosting and reproduction.  Despite suitable habitat 
for both roosting and foraging, there were no Indiana Bats (Myotis sodalis) captured during this survey.  
While we might expect capture rates of Indiana bats to be low, as other studies (e.g. Callahan et al., 1997; 
Kurta et al., 1996) have shown that the bats roost singly or in small groups in hollow trees or underneath 
loose bark during the summer, there was potential for capture of Indiana Bats moving through the habitat if 
these bats were present in any reasonable number, as would be expected of resident bats. 
 
The members of a maternity colony of Indiana bats typically roost in 10-20 trees each summer (Callahan et
al., 1997; Kurta et al., 1996).  Although some colonies restrict roosting to an area of only a few hectares, 
other Indiana bats use trees that are 8-9 km apart (Kurta et al., 1996).  Radio-tracking studies of the Indiana 
Bat (Murray and Kurta, 2004) show that these bats do not fly over open fields but travel along wooded 
corridors, even though such behavior may increase commuting distance by over 50%.  Given this variability, 
it is difficult to predict the movements of bats within any one colony, but the failure to capture any Indiana 
Bats despite suitable roosting and foraging areas does not provide evidence for their presence on the site. 
 
Based upon these results, particularly the failure to capture any M. sodalis, it would seem that the clearing of 
trees proposed for the development of the Bell Bend Nuclear Power Plant project is unlikely to have a direct 
impact on the roosting or foraging activity of Indiana Bats in this area.  There is so little wooded habitat on 
the property, that it seems likely that other areas surrounding the site would provide more adequate roosting 
and foraging habitat for tree-roosting species, including the Indiana Bat.  The presence of trees of the 
appropriate size and species in which bats might roost does not preclude the potential for roost colonies of 
several species (see Barbour and Davis, 1969), including those species captured in this study, as well as the 
Indiana Bat, despite the absence of captures.  Development of this property should proceed with this potential 
in mind, by conserving candidate roost trees whenever possible and removing these trees when necessary 
during times outside the normal breeding season.  Bats returning from hibernation typically resume residence 
in maternity roosts by late April, and most reproductive colonies have disbanded by late August, and so 
limiting the disturbance of the habitat to periods outside this breeding season will minimize the disruption of 
resident colonies. 
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Appendix 1: Details of bat captures 

Capture
date Net # Species Sex Number of bats Reproductive Status 

6/7/08 2 M. lucifugus F 1 pregnant 

 3 M. lucifugus M 1 adult 

 3 M. septentrionalis M 1 adult 

6/8/08 1 M. septentrionalis M 1 adult 

6/26/08 2 M. lucifugus M 1 adult 

7/1/08 2 E. fuscus F 1 lactating 

7/2/08 1 E. fuscus F 1 lactating 

 2 M. septentrionalis M 1 adult 

7/8/08 7 E. fuscus M 1 juvenile 

 7 E. fuscus F 1 juvenile 

 7 M. lucifugus M 1 adult 

 9 M. lucifugus F 1 lactating 

7/11/08 7 M. lucifugus F 1 lactating 

 7 M. septentrionalis M 1 adult 

 7 M. lucifugus F 2 lactating 
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APPENDIX C: 
 

 
SURVEY OF RARE BUTTERFLIES AT BBNPP SITE 
Location: Bell Bend tract in Salem Twp., Luzerne Co. 
 
First Survey Date: June 12, 2008 
 
Methods: I spent 6 hours searching the tract for adults and appropriate habitat of two species of 
butterfly turned up in a PNDI review of the property. The weather was excellent for insect activity 
with mostly sunny skies and temperatures in the mid-80’s between the hours of 9:30 AM to 3:30 
PM. I searched appropriate habitat for adult butterflies near food plants and on nectar sources. I used 
a pair of 8X binoculars and also carried a net to collect voucher specimens where appropriate. 
 
Findings: I collected one worn female of Polites mystic (Long Dash) in a powerline right-of-way 
(see attached map). The area appeared to be good habitat for this species with a mixture of wet 
meadow and emergent marsh vegetation. Based on the condition of this specimen, I speculate that 
the first brood of this species was almost over and I probably would have found more individuals 
had I been there 1-2 weeks earlier. 
  
I found no evidence of Euphydras phaeton (Baltimore Checkerspot) on site despite being there 
during the period when the adults should be flying and having excellent weather conditions. The 
habitat of the large emergent marsh to the south of the BBNPP trailer (see attached map) looked very 
good for this species. I did not locate any Turtlehead, the preferred larval food plant, but I did see a 
few Hairy Beardtongue plants which are listed as an alternate larval host. This species is large and 
conspicuous and would be difficult to miss. 
 
Species observed during the survey: 
Spicebush, Tiger, and Black Swallowtails, Clouded and Orange Sulfurs, Cabbage Butterfly, Meadow 
and Great-spangled Fritillaries, Question Mark, Viceroy, Red-spotted Purple, Painted Lady, Eastern 
Tailed-blue, Summer Azure, Little Wood Satyr, Common Ringlet, Juvenal’s Duskywing, Northern 
Cloudywing, Silver-spotted, European, Least, Peck’s, Long Dash, and Hobomoke Skippers 
 
Second Survey Date: July 18, 2008 
 
Methods: I spent 4 hours searching the tract for adults and appropriate habitat of two additional 
species of butterfly turned up in a PNDI review of the property. The weather was excellent for insect 
activity with mostly sunny skies and temperatures in the high 80’s to low 90’s between the hours of 
10:00 AM to 2:00 PM. I searched appropriate habitat for adult butterflies near food plants and on 
nectar sources. I used a pair of 8X binoculars and also carried a net to collect voucher specimens 
where appropriate. 
 
Findings: I collected a pair and observed at least 8-10 more individuals of Euphyes conspicua 
(Black Dash) in the same marsh referenced above. Adults were perching on vegetation and nectaring 
on Swamp Milkweed blossoms. This is a PNDI tracked species with a state rank of S3. I did not find 
any Poanes massasoit (Mulberry Wing) in this same marsh despite an exhaustive search. I also did 
not see any E. phaeton on this second visit either. I also searched an area of open woodlands near the 
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Susquehanna River for Enodia anthedon (Northern Pearly-eye) but I did not locate this species 
either. This is another large and conspicuous species that would be difficult to overlook. 
 
Additional species observed during the second survey:
Silver-bordered Fritillary, Pearl Crescent, Appalachian Eyed-brown, Black Dash, Dun Skipper. 
 
Submitted by: Daniel Bogar 




