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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)/ Susquehanna Steam Electric Station (SSES) site (herein referred to as
the BBNPP Site). Studies were initiated in July 2007 and continued through
September 2008. A second series of studies was conducted during May and
June 2010 to capture additional areas potentially impacted by the relocation of
the BBNPP power block. 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’s studies resulted in the observation of 124 species of birds, 30
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,
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northern myotis, Allegheny woodrat, peregrine falcon, bald eagle, osprey,
redbelly turtle, timber rattlesnake, eastern hognose snake, eastern spadefoot,
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 at the
proposed BBNPP site 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 17.1 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 field studies to characterize the
terrestrial fauna within and adjacent to potential areas of disturbance of the
BBNPP site 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.

To minimize encroachment on wetlands, PPL Bell Bend LLC and Unistar Nuclear
Energy determined that the BBNPP power block needed to be relocated
approximately 1,000 feet (305 meters) to the north of its previous location. This

alteration required expansion of the site to include several new parcels of
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property, alteration of the limit of disturbance, and relocation of certain other plant
features. Consequently, reconnaissance level field studies of the new parcels
were performed during May and June 2010 to supplement the ecological survey
data previously obtained and reported in the prior revision of this report. The
additional field studies were conducted to supplement the previous studies and
document any new species present on the new parcels adjacent to the previous
study area. The reconnaissance level surveys during the spring season were
deemed appropriate for the size of the additional parcels since the habitats
observed in the new survey areas were similar to those observed during the
original surveys, with no special or unique terrestrial habitats indentified. This

revision includes the new data as well as previously reported information.

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.
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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 consisting primarily of open deciduous woodlands interspersed with
previously cultivated fields. Land use/plant community categories within the
BBNPP Project Boundary consist of a total of approximately 1,991 acres: 730
acres (295 hectares) of forest (36.7%), 561 acres (227 hectares) of agriculture or
old field/former agriculture (28.2%), 369 acres (149 hectares) developed (18.6%),
165 acres (67 hectares) of wetlands (8.3%), 106 acres (43 hectares) of upland
scrub/shrub (5.3%), and 59 acres (24 hectares) of water (3.0%). A map showing
the location of plant communities at the BBNPP site is provided in Figure 1.

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 Il 1995), within 5 miles (8 km) of the
Susquehanna Steam Electric Station, adjacent to the proposed location for the
BBNPP site, 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 2010). 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
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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 potential areas of disturbance and adjacent
lands at the proposed BBNPP site. A vertebrate fauna survey area was
established and divided into 40 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.
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 May and June 2010 surveys were conducted on the new properties
added to the site using methodologies identical as described above with the
exception that each of the survey sectors was sampled daily, instead of every 4
days, which provided a total of 6 days of observations in each survey sector for
the new study. Efforts were focused to coincide with the peak of spring migration
for birds.

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,
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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-four different bird species were observed during 47
field-days of terrestrial fauna observations between October 16, 2007 and June
3, 2010 at the proposed BBNPP site (Table 1). Eighty-four 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 47 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.

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 study, the top ten species
were as follows: (1) Canada goose, 1,635; (2) European starling, 1,309; (3)
American robin, 811; (4) American crow, 609; (5) blue jay, 589; (6) song
sparrow, 520; (7) gray catbird, 446; (8) mourning dove, 417, (9) tufted titmouse,
378; and (10) red-winged blackbird, 347. 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
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but summer. Gray catbird was the most abundant species observed in summer,
the 12™ most abundant in spring, 22" 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 47 field days. American crow
was observed on 98% (46/47) of the field days; American robin, northern
cardinal, and tufted titmouse were observed on 96% (45/47) of the field-days;
mourning dove and song sparrow on 89% (42/47) of the field-days; and black-
capped chickadee and northern flicker were observed on 85% (40/47) of the

field-days.

None of the nearly 250 bird species reported from all studies at or near the
BBNPP site, 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),
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 IlI 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
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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 2010) (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.

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.
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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 ensure 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 and two periods between May 18, 2010 and June 3, 2010. Trapping
periods typically 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 possible to
avoid capturing animals during the middle of the day when overheating could be
lethal.

For the 2010 mammal trapping survey the same methods as mentioned above
were used. The only difference in the study for 2010 was the number of traps
used and the time frame in which trapping occurred. For the small mammal traps
6 lines of 10 traps were set for a total of 5 nights between May 18 and June 3,
2010. There were seven new vertebrate survey sectors added in 2010 of which

11
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six were sampled and one was not. The unsampled area was almost entirely
comprised of open water in the Susquehanna Riverlands area and had very little

space to effectively trap.

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

Seventeen mammal species were detected on the BBNPP site during 48 days of
terrestrial vertebrate surveys between October 16, 2007 and June 3, 2010 (Table
4). Nearly two-thirds of all the mammalian detections involved only four species:
white-tailed deer (Odocoileus virginianus) were detected on 90% (43/48) of the
field-days, eastern gray squirrel (Sciurus carolinensis) on 88% (42/48) of the
field-days, eastern chipmunk (Tamias striatus) on 65% (31/48), and eastern
cottontail (Sylvilagus floridanus) on 48% (23/48) 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).

Sixteen different mammalian species were captured as a result of 1,789 trap-
nights between May 13 and September 10, 2008, and between May 18 and June
3, 2010. White-footed mouse (Peromyscus leucopus) and deer mouse
(Peromyscus maniculatus) were, by far, the most common mammals captured.

Of the 332 mammalian captures, 260 (78%) were Peromyscus spp., either
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white-footed mice or deer mice. Other captures, by species, were as follows:

14 northern short-tailed shrews (Blarina brevicauda), 11 meadow voles (Microtus
pennsylvanicus), 10 southern flying squirrels (Glaucomys volans), 10 Virginia
opossums (Didelphis virginiana), 7 eastern chipmunks (Tamias striatus), 5
eastern cottontails (Sylvilagus floridanus), 5 raccoons (Procyon lotor), 4 meadow
jumping mice (Zapus hudsonius), 1 house mouse (Mus musculus), 1 masked
shrew,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 eight 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 30 mammalian species on the BBNPP site. None of these 30
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
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and function of the local terrestrial ecosystem: white-footed mouse (Peromyscus
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 2010). 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 2010) (Table 6). Based on
available range maps (POHA 2010) 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 2008), the regulatory agency responsible for
the states’ reptiles and amphibians regarding Species Impact Review (SIR) for
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rare, candidate, threatened, and endangered species at the BBNPP site, was

eastern hognose snake (Heterodon platyrhinos).
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 ft?, 0.3 m?) to 4 feet by 8 feet (32
ft?>, 3.0 m?). 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
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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
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 48 field-days between October 16,
2007 and September 10, 2008 and May 6 and June 3, 2010. 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
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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
provided in Figure 5; and for seven species of salamanders are provided in

Figure 6.

During the second vertebrate survey, May 6 through June 3, 2010, on the new
areas for the BBNPP site only three species of reptiles and four species of
amphibians were observed. The three reptile species observed during the
survey were; eastern box turtle (Terrapene carolina carolina), painted turtle
(Clemmys picta), and northern water snake (Nerodia sipedon sipedon). The four
amphibians recorded during the second survey were; Eastern American toad
(Bufo americanus americanus), Bullfrog (Rana catesbeina), Gray treefrog (Hyla
versicolor), and the red-spotted newt (Notophthalmus viridescens viridescens).

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 0. obsolete). Suitable habitat for
all of these species appears to be present on the property; this area is well within
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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.

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-
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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.

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
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decade ago (Ecology Il 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. Jayme Schaeffer and
Gary Alt, of Normandeau Associates, observed a pair of peregrine falcons just
east of the Susquehanna River southeast of the BBNPP site on May 5 and 7,
2010. Though a pair was known to be nesting nearby, only one observation of a
peregrine falcon was made at the BBNPP site during the 47 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.

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 2010). 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.
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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.

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 111 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 Il 1995; PGC 2008d).
Jayme Schaeffer and Gary Alt, biologists from Normandeau Associates,
observed an osprey at Lake Took-A-While, Susquehanna Riverlands, just east of
the BBNPP site on May 5 and 7, 2010. However, there are no known nests on
the BBNPP site and no observations of osprey were made during the terrestrial

fauna surveys.
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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 2010). 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.

Northern myotis

The current status of northern myotis, also known as long-eared bat, in
Pennsylvania is candidate rare. Itis 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 2010). 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 snhakes such as timber

22
Rev. 4



A Field Survey of Terrestrial Fauna at the Proposed Bell Bend Nuclear Power Plant Site,
Luzerne County, Pennsylvania

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 2008) 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 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.
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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.

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 90% of the field-days during the terrestrial

vertebrate su rveys.

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
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(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, and Keith Maurice
and Rob Blye, of Normandeau Associates, observed a bear on the BBNPP site
during late May 2010.

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
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, 122 wild turkeys were seen: 35 in winter, 64
in spring, 12 in summer and 11 in fall. Wild turkeys were observed on 34%
(16/47) of all days in the field: 43% (3/7) in winter; 38% (6/16) in spring; 14%
(2/14) 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
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three-quarters (78%) 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).

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 57 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
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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
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.

As of August 2010, coordination is ongoing with both the USFWS and PGC to
address concerns over Indiana bats that may occur on the BBNPP site. An
additional field survey on the BBNPP site to document the presence of maternal

roost trees suitable for Indiana bats is anticipated.

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
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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.

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.qg., 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,
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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.

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
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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
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).
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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
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
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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 Indiana 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
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
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(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
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
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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.

LITERATURE CITED

ASM. 2008. Guidelines for the Capture, handling, and care of mammals as
approved by The American Society of Mammalogists. Prepared by the
Animal Care and Use Committee. Website:
http://www.mammalsociety.org/committees/commanimalcareuse/98alucqu
idelines.pdf, Date accessed: August 20, 2008.

Barbour, R.W. and W.H. Davis. 1969. Bats of America. The University Press of
Kentucky, Lexington. 286 pp.

Brauning, D. 1992. Atlas of Breeding Birds in Pennsylvania. Scarlet Tanager,
Pg 360. Univ. of Pittsburgh Press.

Brauning, D. 2007. The Year of the Peregrine. PSO Pileated. Newsletter of the
Pennsylvania Society of Ornithology. Vol. 18, Number 2. June 2007.

Brigham, R.M. 1991. Flexibility in foraging and roosting behaviour by the big
brown bat (Eptesicus fuscus). Can. J. Zool. 69:117-121.

Callahan, E.V., R.D. Drobney and R.L. Clawson. 1997. Selection of summer
roosting sites by Indiana bats (Myotis sodalist) in Missouri. J. Mammal.
78:818-825.

CFR. 2007. Title 50, Code of Federal Regulations, Part 17, Endangered and
Threatened Wildlife and Plants, 2007.

CMNH. 2010. Carnegie Museum of Natural History, 2" Pennsylvania Breeding
Bird Atlas 2004-2008. Website:
http://www.carnegiemnh.org/atlas/home.htm, Date accessed: July 25,
2010.

Conant and Collins. 1998. Peterson Field Guides: A Field Guide to Reptiles
and Amphibians. Eastern/Central North America. Third Edition.
Houghton Mifflin Company. 616pp.

34
Rev. 4



A Field Survey of Terrestrial Fauna at the Proposed Bell Bend Nuclear Power Plant Site,
Luzerne County, Pennsylvania

DCNR. 2008. Letter from Rebecca H. Bowen (Pennsylvania Department of
Conservation and Natural Resources, to George Wrobel (CEG GNA
Engineering), Re: Environmental Review of Bell Bend Nuclear Power
Plant Site, Berwick, Luzerne County, Pennsylvania, Dated: March 24,
2008.

Ecology Ill. 1995. Environmental Studies in the Vicinity of the Susquehanna
Steam Electric Station: 1994 Annual Report. Prepared by Ecology llI, Inc.,
Berwick, Pennsylvania, for PPL Susquehanna, LLC. June.

Fenton, M.B. and R.M.R. Barclay. 1980. Myotis lucifugus. Mammal. Sepcies
142:1-8.

Gross, D. 2004. Pennsylvania Important Bird Area #50, Susquehanna
Riverlands Phase | Conservation Plan. Pennsylvania Audubon, 9pp.

Hulse, A.C., C. J. McCoy and E. J. Censky. 2001. Amphibians and Reptiles of
Pennsylvania and the Northeast. Cornell University Press. 419 pp.

Kurta, A. 1982. Flight patterns of Eptesicus fuscus and Myotis lucifugus over a
stream. J. Mammal. 63(2): 335-337

Kurta A., K.J. Williams and R. Mies. 1996. Ecological, behavioral, and thermal
observations of a peripheral population of Indiana bats (Myotis sodalis).
Pp. 102-117 in Bats and forests. (R.M.R. Barclay and R.M. Brigham,
eds.). Research Branch, Ministry of Forests, Province of British Columbia,
Victoria, British Columbia, Canada.

LaVal, R.K., R.L. Clawson, M.L. LaVal and W. Caire. 1977. Foraging behavior
and nocturnal activity patterns of Missouri bats, with emphasis on the
endangered species Myotis grisescens and Myotis sodalis. J. Mammal.
58(4):592-599.

Merritt. 1987. Guide to the Mammals of Pennsylvania. Pittsburgh: University of
Pittsburgh Press. 90-3. 1987.

Murray, S.W. and A. Kurta. 2004. Nocturnal activity of the endangered Indiana
bat (Myotis sodalis). Journal of Zoology 262:197-206.

NRC. 1999. Standard Review Plans for Environmental Reviews for Nuclear
Power Plants, NUREG-1555, Nuclear Regulatory Commission, October
1999.

PBS. 2008. Pennsylvania Biological Survey, Mammals: Review of status in
Pennsylvania, Website: http://www.altoona.psu.edu/pabs/, Date
accessed: July 25, 2010.

35
Rev. 4



A Field Survey of Terrestrial Fauna at the Proposed Bell Bend Nuclear Power Plant Site,

Luzerne County, Pennsylvania

PFBC. 2008. Pennsylvania Fish and Boat Commission, Letter from Christopher

A. Urban to Rod Krich (Unistar Nuclear), Re: threatened and endangered
reptiles and amphibians concerning the Bell Bend Nuclear Power Site,
Berwick, Luzerne County, PA. Letter dated April 14, 2008.

PFBC. 2010. 2007 List of Native Species for Purposes of 58 Pa. Code Chapter

PGC.

PGC.

PGC.

PGC.

PGC.

PGC.

79. Available at http://www.pabulletin.com/secure/data/vol36/36-
51/2532.html Accessed July 25, 2010.

2006. Management and Biology of Black Bears in Pennsylvania: Ten
Year Plan (2006-2015). Available at
www.pgc.state.pa.us/pgc/lib/pgc/blackbear/pdf/bear _plan_2006.pdf
Accessed April 7, 2008.

2008a. Pennsylvania Game Commission, Threatened Species: Alegheny
Woodrat, Website:
http://www.pgc.state.pa.us/pgc/cwp/view.asp?a=486&9=152547, Date
Accessed: April 5, 2008.

2008b. Pennsylvania Game Commission, Threatened Species: Small-
footed Myotis, Website:
http://www.pgc.state.pa.us/pgc/cwp/view.asp?a=486&q=152582 , Date
Accessed: September 8, 2008.

2008c. Pennsylvania Game Commission, Threatened Species: Bald
Eagle, Website:
http://www.pgc.state.pa.us/pgc/cwp/view.asp?a=486&0q=152498&pp=12&
n=1, Date accessed: April 9, 2008.

2008d. Pennsylvania Game Commission, Threatened Species: Osprey,
Website:
http://www.pgc.state.pa.us/pgc/cwp/view.asp?a=486&0=152561&pp=12&
n=1, Date Accessed: April 10, 2008.

2008e. Wildlife Notes: Wild Turkeys and Pennsylvania Turkey Hunting.
http://www.pgc.state.pa.us/pgc/cwp/view.asp?a=458&0=150678&pp=12&
n=1 Accessed April 11, 2008.

POHA. 2010. Pennsylvania Online Herpetological Atlas: Species Distribution

Maps. http://webspace.ship.edu/timare/maps.htm. Accessed on July 25,
2010.

PPL. 2006. Applicant's Environmental Report SSES Operating License

Rev. 4

Renewal Stage, September 2006.

36



A Field Survey of Terrestrial Fauna at the Proposed Bell Bend Nuclear Power Plant Site,
Luzerne County, Pennsylvania

PSO. 2010. Pennsylvania Society of Ornithology. Pennsylvania Ornithological
Records Committee, Official List of the Birds of Pennsylvania, Website:
http://www.pabirds.org/PORC/POR_Official List.htm, Date accessed:
July 26, 2010.

USFWS. 2004. Deer Hunting in the United States-An Analysis of Hunter
Demographics. Addendum to the 2001 National Survey of Fishing,
Hunting, and Wildlife-Associated Recreation. Report 2001-6. Available
at: http://library.fws.gov./nat_survey2001 deerhunting.dpf Accessed on
April 6, 2008.

USFWS. 2008. Letter from David Densmore (United States Fish and Wildlife
Service) to Rod Krich (Unistar Nuclear), Re: USFWS Project #2008-518,
Federally Listed Endangered and Threatened Species for the Bell Bend
Nuclear Power Plant Site, Berwick, Luzerne County, PA dated January 18,
2008.

37
Rev. 4



¥ 'A3d

8¢

G1/8 T/9 A e|nbay Jorelas snbisy Jasuebia|n
paisealq-pay
GT/8 T/9 X X 2 P re|nbay Jasuebiaw snbia JasuebiaN uowwo)d
2 Jeinbay e|oage ereydaong peaysping
P Jeinbay slrewaAy ejnbue|n 3anq pajrel-buo]
A le|nbay eIbiu eniuels 13109S yoe|g
A Jeinbay | efejoidsiad eniuejay 18109S JInS
A leinbay ©osn) eniuels 131095 pabuim-anym
P Jeinbay siule eAyAy dneos Jassa
P Jeinbay e|llew eAylAy dness Js1ealo
GT/8 T/9 P o) le|nbay SLIe||00 vAYIAY onQg paxoau-bury
GT/8 T/9 P leinboay euedlawe eAyAy peaypay
Jeinbay elLBUISIEA BAYIAY yoeqseaue)
TE/IL T/9 N 0] P Jeinbay 202310 Seuy [eal pabum-usaio
TE/L T/9 A leinbay elnoe seuy |reluld uiayuonN
TE/L T/9 A le|nbay e1eadA|o seuy 13[dA0YS ulaylioN
TE/L T/9 2 leinboay SI0JSIp Seuy [ea] pabum-an|g
1€/ T/S X X P » X renBay | soyouAyihie|d seuy prejeiN
TE/L T/S X N A (0] leinbay sadugnu seuy ¥ong yoe|g uesuswy
T€/L /9 A (o) e|nbay euedlIdWe Seuy uoabipn uedlBWY
TE/L /9 P leinbay eladans seuy [lempes)
TE/L T/S X X 2 A X le|nbay esuods X1y 3oNnQg poon
2 Jenbay | snueigun|od snubA) uems eipuny
TE/8 T/S Jeinbay 10]0 SNUBAD uems amnpy
T€/L T/S X X A 2 X le|nbay sisuapeued elueig 9S009 epeue)
P Jeinbay B|oIUIaQ BIURIG welg
A 0 leinbay Y ERREUEERIE e} 9S009 MOUS

pug | uibeg ,mmw o acﬁm_ee val | YN a_”h__mmwm_s o_ um_ sniels SWEN OUIusIS aWeN UoWWoD

saleq ajes

(TT Jo T abeqd)

"(0T0Z OSd) elueAjAsuuad Jo splig J0 1S17 [BID1O 991IWWO0D pi0day [edifojoynulo
elURA|ASUUBd 9Y] J91je paljipow 1SIT "81lS ddNd4d 3yl 40 ALIUIDIA 8Y] Ul 1n220 0] A|9)1] 10 paAIasqo spiig ‘T a|gel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



¥ 'A3d

6€
ST/L | TS od , » | reinbay snjeydasoona) a|be3 preg
snjaaeleH

A [ense) | sisuaiddississiw eiuno| aly| IddississIN
TE/L T/9 (0] 2 A Jeinbay sniaeljey uolpued AaidsO
TE/L T/S Ood Ood 2 A X Te|nbay elne sapeyred aIn)nA Aaxn L
T€/L T/S Od 2 X le|nbay snielre sdAbelo) alnMnA Yoe|g
0€/9 T/9 2 leinboay snjjauiofey sipebald siq| Asso|9
0€/9 T/9 le|nbay Xel102119AU Xel02119AN uoJaH YBIN paumoid-3oe|g
GT/L T/9 od X A P X Jeinbay SUa9SalIA Saplioing UOJBH Udal9)
0£/9 T/9 2 Jeinbay sIql snojngng 12163 amed

P leinbay ea|niaed enalbg uoJaH anig s
0€/9 T/9 A le|nbay e[nyl enaib3 12163 AMous
0€/9 T/9 A A Jeinbay engle eaply 19163 120819
ST/ T/9 Od 2 0] leinbay selpoJay eapiy uolaH an|g 1ealo
TE/L T/9 s TejnBay sljixa snyaAiqox| uianig 1sea’
TE/L T/9 2 le|nbay snsoulbnua| sninelog ulenig uedllswy
T€/L T/9 dd A o) le|nbay snjne xelodoJioeeyd jueJIOWIO)D PaISaId-a|1gnod

2 ruabasub sdadipod 38(gal9 payodsu-pay

P Jeinbay snjne sdadipod 9Qgai9 pauloH
TE/IL T/9 2 leinbay sdaoipod snquiAjipod agalo pa||ig-pald
TE/L T/9 2 e|nbay Jawwiw eines U007 UoWWoD

P e|nbay BlR||91s BIARD U007 pareoiyi-pay
TE€/L | STV 2 P Jeinbay snuelulbaiA snuijod allymgqog uJayLoN
TE/IL | STV X X P 2 X 2 Jeinbay oAnedo|eb suubes|a AaxIn1 piim
TE/L T/ od X A P X 2 A le|nboay snjjaquin eseuog asnoio payny
T€/L | STV Od X A 2 X e|nbay SN2IYJJ09 snueiseyd jueseayd payoau-bury
GT/8 /9 2 sisuaarewel eInAXQ »ong Appny
pug | ubag Mm_w._ vag Amcﬁm_wwﬁv val | 1vN a_”h__Wwme_nv O_n_v_m_ snjels [WeN J4nuaIs aweN uowwod

sare( ajes

(TT J0 g abed)

"(0T0Z OSd) elueAjAsuuad Jo splig J0 1S17 [BID1O 991IWWO0D pi0day [edifojoynulo

elueAjAsuuad ay1 Jayje paljipow 1sI7 "81s ddNFg @yl Jo A1IUIDIA 8Y] Ul 1n220 0] A|9X1] 10 PaAIasqo spiig ‘T a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

0174
2 Ie|nbay S1]|0219SN} SLIpIfe) Jadidpues padwnu-ajymn
A le|nbay e[|InuIWw supied Jadidpues 1sea
P re|nbay e|isnd supie)d Jadidpues parewediwas
0€/9 | T/9 od X » A, Te|nbay ele[ndeW SOV Jadidpues panods
P e|nbay euey|os ebuu | Jadidpues Arenjos
2 le|nbay sadine|) ebur N ENTEYWESEER]
2 le|nbay BONgjoURdW ebuL | N ENEICEICEIG)
ST/L| T/S od X » A X Te|nbay SNJI3JI00A sllliperey) 129p]I™
P Jeinbay | snmewjediwas snuperey) 1an0|d parewediwas
P Jeinbay e|OJeIRNDS SIfeIANd Jano|d paljjlag-xoe|g
T/ | T/9 P P leinbay eURILIBWE BIINS 100D uedBWY
TE/8 | ST/S dd P Jeinbay sndoJojyo ejnuijes USYJ00|\ UoWWo)D
1€/2 | S1/8 X A P Jeinbay euljoJed eueziod ©I0S
ST1/8 | ST/S Od X A A TejnBay B|odiwl| snjrey Irey eluibaIA
TS/. | ST/S X P P 0O P Jeinbay snulibalad ooe4 uodeH aulbaliad
P leinbay sniequwn|od 09fe4 ET
TE/IL | ST/S Od X N e X Ie|nbay snuaneds 0oje [911S9) UedllaWwy
2 leinbay solaesAlyo e|inby 9|be3 uap|09
2 Jeinbay sndobe| oaing ymeH pabbal-ybnoy
ST/L | T/S Od X % A X % A TejnBay sisuaorewe( oaing JMeH pajiel-pay
P [e1uapIody lUosSuUIrems oaing }MeH S, uosurems
T2 | T/9 Od X A P X A le|nbay snia1dAre|d oaing NMeH pabuim-peolg
ST/8 | T/S Od A A X Te|nbay snyeaul| osng JMeH palspinoys-pay
Te/L | TIS A TejnBay siinuab 1audioy Jmeysoo uisyuon
T2 | T/9 Od Hd A 2 o) A le|nbay 11adooa Jaudiooy NMeH s, adoo)
T€/L| T/9 od dd » e » Te|nbay snyelns 191di0oy YmeH pauulys-dieys
T/ | T/9 P 0 leinbay snaueAd snaiD JalureH ulayloN
pu3 | ulbeg Mmm vag acﬁmwé val | IvN a_ﬂ__mmwm_e o_n_v_m_ snyeis _SWEeN JlIuBIS aWeN uowwo)
saleq ajes

(TT 40 € abed)

"(0T0Z OSd) elueAjAsuuad Jo splig J0 1S17 [BID1O 991IWWO0D pi0day [edifojoynulo

elueAjAsuuad ay1 Jayje paljipow 1sI7 "81s ddNFg @yl Jo A1IUIDIA 8Y] Ul 1n220 0] A|9X1] 10 PaAIasqo spiig ‘T a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



¥ 'A3d

147
ST/8 T/S A TejnBay snauwlwey} olsy MO pates-uoys
q1/8 T/S P leinbay SNJo oISy [MO paJtea-buoT
TE€/L | ST/T od P A2 Jeinbay eleA XIS MO palreg
le|nbay snoelpueds ogng MO Amous
TE/L | 0¢/CT Od X A’ A’ o s le|nbay snueluibiin ogng MO PBUlIOH 1ealo
ST/8 | STV Od X 2 2 2 Jeinbay oise sdoosebay [MO-Y29210S ulaise]
ST/8 T/S X » » Jeinbay eqe 0141 MO ureg
TE/L G/9 od X 2 P X A P Jeinbay snuedllswe snzA220) 002N pa||Ig-MO[|IBA
T1E/L G/9 Od X 2 2 X 2 le|nbay snweyidoiyiAia 00X2NnD pa||ig-4oe|g
snzA220D

ST/L T/S X X A N X le|nbay eInoJoeW epreusz anoQ buiuino
GT/. T/S [ense) 0100€29p eljadoidans anoQ pale|o) ueiseind
TeRT | 1T Od X , £ | X rejnbay €I BqUIN|0D uoablid %00y
ST/L T/9 A 2 leinbay 1abiu seluoplyd uia] xoelg
0€/9 G/9 A leinbay opunuly euia1s ula] uowuwo)d
P leinbay seulrew snie [INS pa)oeg-3oe|g 1ealo
Jeinbay snasnj snJeq [IND pa)oeq-x)oe|g 19ssa
T€/L | ST/S 2 leinbay snieluablie snieq [N BursH
1€/L | ST/S od » | 0 Te|nbay sisuateme|ap snre NS pa|iiq-Bury
2 Jeinbay elydjepe|iyd snieq [INS s.auedeuog
P le|nbay B|[10111e snJie [IND BulybneT
P e|nbay J1ojooun sndoJeeyd adoJereyd s.uos|ipn
ST/. T/Y dd A P X Jeinbay Joulw xedojods 3909pP00 A\ UBdLIBWY
ST/L | ST/S A2 P Jeinbay e1RdI|9p obeuleD adius s,uos|Ifn
P leinbay snasLIb snwoipouwi Jaydumoq pa||ig-1oys
P le|nbay euldpe supied unung
A le|nbay smue|aw supied Jadidpues [ei0108d

e T | vas (Bupeeid | var | vn a_ﬂ__mmwm_e ong | Smes [AWEN JNUBIOS SWEN uowwod

saleq ajes

(TT o v abeqd)
"(0TOZ OSd) elueAjAsuuad JO spaig 40 1SI7 [e1D1JJO 981IWW0o) ploday [edlbojoyliuiQ
elURA|ASUUBd 9Y] J91je paljipow 1SIT "81lS ddNd4d 3yl 40 ALIUIDIA 8Y] Ul 1n220 0] A|9)1] 10 paAIasqo spiig ‘T a|gel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

A
[ensed 1o)gnoaxa sniue IYS UIBYLION
TE/IL | T/S P leinbay snueloIAOpN| SniueT auUYs peaytabbo
ST/L | GZ/S Od X A’ » X » 2 Jeinbay snuuelAl snuuelA| paigbury} uisiseq
A [ense)d SI[eanuan snuuelA] paigbury uiarsemp
TE€/L | S2/S X X 2 P X A A le|nbay SNUULID snyaJelAn 1ayo1edA|q palsal) 1ealo
TE/L | T/S Od X s A X Jeinbay agaoyd siuloAes agaoyd uiaise]
GQT/L | S/9 od X P 2 leinbay snwiuiw xeuopidw3 Jayo1edh|d 1sea
GT/L | OT/9 od X P 2 X leinbay 1jjren xeuopidw3 1aY21e2A|4 MOJjIMN
GT/. | OT/9 Od dd 2 A le|nbay wnJouje xeuopidw3g JayoredA|d Jap|v
T€/L | S2/S Od dd 2 A [e) le|nbay suadsallA xeuopidw3 18aydredA|4 uelpeay
GT/L | OT/9 2 0 2 leinbay SLuaAInel) xeuopidw3 18Y21e2A|4 pal||9q-MOJID A
TE/IL | T/9 od X P 2 X 2 P leinbay sualin sndojuo) 99Mdd-PO0O\\ Ulai1se]
TE€/L | OT/9 2 le|nboay 112doo9d sndojuo) 18aY21e0A|4 papIs-aAlO
T€/L | ST/E Od X 2 A X A A le|nbay snrea|id sndoooAiqg 1ax2adpoopn pales|id
T€/L | ST/S dd X 3 A X 2 2 le|nbay snrelne saide|o) 1932114 WIsyuoN
TEIL | ST/E X X 2 A X 2 A Jeinbay SNSO||IA SBpI0did Jaxdadpoopn AlreH
TE€/L | ST/E X X P 2 X A2 2 leinbay suaosagnd saplodid Jax2adpoopn Aumoq
TE/L | ST/S od 2 leinbay snuea snaidesAyds 1ayonsdes pal|[9g-Mmo|[BA
TE/IL | ST/E X X 2 A X Iejnbay snuijosed sadisuelgy 19x09dpoop\ paljjag-pay
TE/L | S¢IS 2 leinbay snjeydadsoiyifia 19x08dpoop papesy-pay
sadiauea\
ST/L | STV Od X N 2 0 leinbay uokoje s|l18) Jaysubury paleg
ST/L | T/9 od X N 2 0 2 2 leinbay SLIgNJ02 SNY20[Iydly |  paigbuluwiny pareoiyl-Agny
TE/IL | Se2/S od dd 2 A X Jeinbay eolbejad vineey) Wms Asuwnyd
TE/L | T/9 2 P le|nbay snJaJIooA snbjinwide)d [lim-1o0d-diypn
TE/IL | S/9 2 P A e|nbay Jouiw sajispioyd YMeyiybiN uowwo)d
GT/8 | T/S A leinboay snoipede snijobay MO 19ym-mes uJaylioN
i Ve | vas Bupesid) | var | wn Amﬁ_wwomm_e ong | Smes [AWEN JNUBIOS SWEN uowwod
saleq ajes

(TT Jo g abed)

"(0T0Z OSd) elueAjAsuuad Jo splig J0 1S17 [BID1O 991IWWO0D pi0day [edifojoynulo

elueAjAsuuad ay1 Jayje paljipow 1sI7 "81s ddNFg @yl Jo A1IUIDIA 8Y] Ul 1n220 0] A|9X1] 10 PaAIasqo spiig ‘T a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

ey
GT/8 | SQT/S Od 2 A renbay sa1Apo|bouy se1ApolbolL UBIMN JBIUIAA
G1/8 T/9 Od X P A X 2 2 Iejnbay uopae sajApo|boi] ualp\ 9SNoH
0€/6 TV X X 2 P X 2 renbay | snueidinopn| snioyloAiyl ualj\ euljored
T€/L | ST/S od X 2 P o) 2 A Iejnbay eURILIDWE BIYLBD Jadaal) umoig
G1/8 T/S Od X A 2 X A’ N Ie|nbay sIsuauljoJed enis yoreyinN paisealq-alymn
gT/8 T/9 od 2 2 2 2 renbay sisuapeued enis yoleyinN palseaiq-pay
G1/8 | SQT/E X X A’ A X N N Ire|nbay 1ojo21q snuydojoseg asnowll] paynl
q1/8 | STV X X A’ » X » s renbay sn|jideaLe 910804 aapexdIyD paddeo-xoe|g
ST/8 | SGT/E reinbay SIsuaul|oJed 3|1990d aapeoIyD euljose)
0€/9 | 9¢/S X X N A (e} Iejnbay ©ol1snJ opuniiy MO|ems useg
G/l G/9 X 2 2 o) renbay | elouoylAd uopiiayoonad MO|[emMS JI1D
0€E/9 | 119 X X A A X IejnBay enadu eediy MO|[ems yueg
0€/9 | T/9 Od X N 2 X re|nbay siuuadiuas MO|[eMS
xAiardopib|a1s pabuim-ybnoy uisyuon
0€/9 | Se/S X X 2 s X renbay 10]021q e18uIdAyde | MO|[[emS 93l
0€/9 | 9¢/S Od A A (e} Iejnbay signs aubolid unue ajdind
T€/L T/S X A re|nbay suisade ejiydows.g e pauloH
ST/. T/E od A P X rejnbay Xel0d SNAI0D uaney uowwo)
TE/L T/S od X 2 P X 2 2 rejnbay snbeuyISso SNAI0D MOID UsiH
TE/L T/S Od X 2 s X 2 2 rejnbay soyouAylAyoeiq snalo) MOJD uedLBWY
T€/L | OT/9 Od X A’ A’ X A’ » Iejnbay ere1sud enioouei) Aer anig
T/ T/9 Od X 2 P X 2 A Ie|nbay SNaJBAI|0 03lIA oalN paka-pay
2 lTe|nbay snaiydjape|iyd oalin oalIA elydiape|iyd
ST/8 T/9 Od X A N Te|nbay SNAJID 08JIA 0alIA Bullqrem
T€/L | 92/S Od P 2 (e} Iejnbay snieyjos oaliA 0alIA papeay-an|g
G1/8 T/9 dd X N A X P 2 Iejnbay SUOJINR]} 0BIIA 08lIA PBIROIYI-MO||IDA
ST/8 | S2/S Ood 2 P X Iejnbay snasLb oalIA 03I\ paka-allym
pu3 | uibag ,mmw e acﬁm_ee | R ﬁ:%w% o_n_v_m_ snels oWeN oyuBIoS S TEUTES
saleq ajes

(TT 40 9 abed)

"(0T0Z OSd) elueAjAsuuad Jo splig J0 1S17 [BID1O 991IWWO0D pi0day [edifojoynulo

elueAjAsuuad ay1 Jayje paljipow 1sI7 "81s ddNFg @yl Jo A1IUIDIA 8Y] Ul 1n220 0] A|9X1] 10 PaAIasqo spiig ‘T a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



¥ 'A3d

14%
T/ T/9 2 2 le|nbay eloubew eaI0IpUagd Is|qep eljoubep
T€/IL | T/9 Od X N P X 2 P leinboay eoluenlAsuad ealoipuaq 13|ge p\\ papis-1nuisayd
0€/9 | q¢/s dd X A N X A A le|nbay eIyoalad ealolpuaq 13|gJe M\ MOJ[BA
TE€/L | S2/S od X P A2 o) Jeinbay euedlIBWE B|NIed e|nJed UJayuoN
T€/L | SZ/S A leinbay e||1deoint BIOAILLIBA J9|qJe A 3lIAnYSeN
2 le|nbay B1R|92 RIOAIWIDA 13|gle \ paumouo-abuelO
P Ie|nbay eulibalad BIOAILLIBA 13|0Je \\ 99SSauuad |
ST/L | S2/S Od A N X leinbay ©191d0oSAIYD BIOAIWIBA 19|qrep\ pabuim-usp|oo
ST/L | S2/S % » X Jeinbay snuid vloAlWID A 1a|qrepn pabuim-an|g
T€/L | ST/9 Od X % 2 @) » s Jeinbay wnJoJpal e|j1oAquog Buimxepn Jepad
2 le|nbay SuaJsagnJ sNyuy udid ueouswy
T€/L | STV dd X s 2 X leinbay suebinA snuums Bullrels ueadoing
TE€/L | ST/S od dd A P X Jeinbay winjnJ eWOo1SOX0 | Jayselyl umoig
T€/8 | ST/S Od X 2 2 X Jeinbay sono|bAjod snwi p41gBu20\ UIBYLION
T€/IL | T/9 X X A P X A 2 Jeinbay sIsuauljoJed e||a1awng paigreDd Aelo
TE/L T/S X X 2 2 X P 2 le|nbay snuoyelbiw snping uIqoy uedLIBWY
TE/L T/9 Od X 2 2 X A A le|nbay BUI[G1SNW B|Y2120]AH ysniyl poopn
TE/L | ST/S od A P O P Jeinbay snrennb snueyred ysniyl ywiaH
T€/IL | S/9 2 Jeinbay snre|nisn snreyie)d ysniyl s.uosurems
P Jeinbay snwiuiw snreyre)d ysniyl paxaayd-Aelo
TE/L T/9 dd X 2 2 X A le|nbay SU92sSa9sN) snreyre)d ISEETN
G1/8 T/S X X N N X le|nbay sijels elels piigan|g ulaiseq
GT/L | ST/S dd X A P X 2 2 Jeinbay ea|niaed ejndoljod Jayoredreus) Aeib-anig
2 0 Jeinbay B|Npused sninbay 19]6uy| paumold-Agny
GT/8 | ST/S 2 2 o) e|nbay edenes sninbay 19|BUIy paumold-uap|o9
T€/L | 92/S A e|nbay sLisnred snioyloisiD UaIM ysre
ST/8 | T/9 2 [ense)d sisuare|d snioyioisi) uaip\ abpas
pu3 |ubsg | vag | oo | (Bupsaia) | o |l (BupeRE) |l o SWeN JynusIdS SWEN UoWWod
pug vdl Il 003 004 E
sare( ajes

(TT Jo £ abeqd)
"(0TOZ OSd) elueAjAsuuad JO spaig 40 1SI7 [e1D1JJO 981IWW0o) ploday [edlbojoyliuiQ
elURA|ASUUBd 9Y] J91je paljipow 1SIT "81lS ddNd4d 3yl 40 ALIUIDIA 8Y] Ul 1n220 0] A|9)1] 10 paAIasqo spiig ‘T a|gel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

114
TE/IL | T/9 od X A 2 rejnbay sisuapeued BIUOS|IA 1a|qrepn epeue)d
P rejnbay e|lisnd eIuos|Ipn 13[gIe A\ S, UOS|IM
TE/IL | T/9 X P P X 2 P renbay BULIID BIUOS|IM 13|qrep\ papooH
T€/L | S2/S dd X 2 P X A P Iejnbay seyaln sidA|y10e9 JeOIYIMO|[DA UOWWOD
T€/L | ST/9 2 2 (0] Iejnbay eiydiapeyd siuloiodo 19|quepn Buluinop
A rejnbay s|jibe siulolodO J13|gre\ IN210suu0)
T€/IL | S¢/S X A’ A’ A’ A’ leinbay snsowlio} siuiolodo J9|qrepn Ajonuay
ST/L | STV od dd P P rejnbay B||10BI0W SNINISS ysniyuare )\ eueisinoT
GT/L | S/9 dd 2 0 re|nbay SISUSJBI0gAAOU SNINIS ysniyuare \\ UIsyloN
TE/L | T/9 Od X 2 A X A A Iejnbay g|idesoine sniniss pJIquanQ
ST/L | S2/S X A P 2 A rejnbay SNIOAILLIBA SOJaYlIW[aH 13|qtep\ Bunea-wiopn
ST/L | S2/S 2 renbay ©aId eleIouU0I0Id 13|qJepn Arelouoylold
Te/L | T/9 dd X 2 P X A P Iejnbay e|j1onni ebeydolas Helspay uedlswy
TE/L | T/9 od dd 2 2 X P A re|nbay eleA B)|lIoIu 13|gJe \\ d1ym-pue-xoe|g
TE/L | T/9 2 Iejnbay ECETVERRCRIIVET e 13|gqIe\ ueginIa)
GT/8 | ST/9 P rejnbay elells ealoipuaq 19|qrepn [jodyoelg
2 rejnbay BaurISeI BIl0JpUaQ 1a|qrepn paisealq-Aeg
A [e) Ie|nbay wnrewed eoloipuag la|gre wred
T€/L | G2/S Od X N A X re|nbay J0]02SIp edlopuag 18|qJepn aureld
GT/8 | T/S X 2 A A A Iejnbay snuid ealolpuaq 13|q4ep auld
ST/L | T/S A leinbay e2IUIWIOP BII0JpUSJ 13]qIe A POIR0IYI-MO|IB A
TE€/L | T/9 od dd P P 2 P rejnbay ©ISN) BoloJpuaq 13[gqep\ ueluingyoe|g
TE/L | T/9 od dd 2 s 0 2 A re|nbay SualiA Bal0Jpuad TETCTEIY
uaalo pajeolyl-yoe|d
GT/8 | T/9 2 P [e) Ie|nbay BIBUO0J0D BIloIpuag 13|grep\ padwini-mojie A
T€/L | T/9 od P 2 Iejnbay suadsa|niaed valoJpuag | J9|qIep anig pareolyl-yoe|q
A [e) Iejnbay eulbn ealoipuag 1sjqrep Aepy ade)d
pu3z | uibag ,mmw e acﬁm_ee g | ﬁ:%w% o_n_v_m_ sniels oWeN oyuBIoS S TEUES
saleq ajes

(TT 40 8 abed)

"(0T0Z OSd) elueAjAsuuad Jo splig J0 1S17 [BID1O 991IWWO0D pi0day [edifojoynulo

elueAjAsuuad ay1 Jayje paljipow 1sI7 "81s ddNFg @yl Jo A1IUIDIA 8Y] Ul 1n220 0] A|9X1] 10 PaAIasqo spiig ‘T a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

or
T€/L | T/9 od X A’ » | X A’ A’ Tejnbay eaueAd eUlIASSEd Bunung obipul
TE/IL | T/9 2 rejnbay Ba|nioed evUIIBSSRd )eaqsoio an|g
TE/IL | T/9 od X P 2 X 2 P renbay snueIdIAOpPN| SN2NoNayd eagso.lo) palsealq-asoy
0€/6 | ST/E dd X P A X P P Iejnbay SljeulpJie? sifeuipie)d [euipied uJayloN
A Iejnbay sifeniu xeuaydooald Bunung mous
A rejnbay snoluodde| snueoe)d Indsbuo puejdeq
ST/8 | S¢/S Od % 2 0] leinbay slfewaAy oouncg oounr paka-yleq
P 0 rejnbay sAiydoonaj eiyoLi0Uu0Z mo.lreds paumoid-anymn
G1/8 | OT/9 A | Od Ie|nbay SIj|o21ge elyalouoz molreds pareoiyl-alymm
GT/8 | T/9 X X 2 P X Iejnbay euelbi0ab ezidsojaN moureds dwems
A rejnbay lujooull ezidsojoN moureds s.ujoour]
ST/8 | S1/S X X A A X 1einbay eIpojaw ezidsojaN mo.lreds Buos
A [e) Iejnbay eoRI|l B[|919Ssed mo.lreds xo4
A Iejnbay IUOS|aU SnuwRIpOW WY molreds
pajrel-dieys s,uos|oN
ST/8 | T/9 Ood od N 2 reinbay wnJeuueaes molreds Jaddoyssels
snweipowwy
GT1/8 | G¢/S Od dd N A Ie|nbay sIsuayoimpues moleds yeuuenes
snjnoJassed
ST/8 | S1/S Od dd A N o] Iejnbay snaulwelb s9)92300d moireds Jadsap
ST/8 | ST/S Od X Vs 2 X Ie|nbay e|jisnd e|jazids moureds pjai4
ST/8 | T/9 dd X 2 P X A Ie|nbay eulassed g|jazids mo.reds Buiddiyp
2 0 rejnbay ealogJe e|jazids MmoJleds 8ai] uedlawy
Te/L | T/9 Od X 2 A X 2 2 rejnbay snweyiydoiyiAia ojdid 99yMmo] uiaiseq
T1€/L T/9 dd X A N X A A Ie|nbay eaoeAl|0 ebuelld Jabeue] 191e0s
TE€/L | T/9 P Iejnbay eIgnJ ebueld Jabeue] Jswwng
TE/IL | T/9 X A 2 X re|nbay SUBlIA BlId]| 1eyD paisealq-Mo||dA
pu3 |ubsg | vag | oo | (Bupsaia) | ot | (BupeRIg) [l SWEN JUUsIDS BN UoWWod)
pug vdl I 003 004 E
sare( ajes

(TT 40 6 abed)

"(0T0Z OSd) elueAjAsuuad Jo splig J0 1S17 [BID1O 991IWWO0D pi0day [edifojoynulo

elueAjAsuuad ay1 Jayje paljipow 1sI7 "81s ddNFg @yl Jo A1IUIDIA 8Y] Ul 1n220 0] A|9X1] 10 PaAIasqo spiig ‘T a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

Ly
911 91T Zet Sve | 2T $1% L9 'S9103ds JO # [eJ0 L
og/6 | T/C Od X N A’ o leinbay snolsawop Jassed moireds asnoH
T€/L | OT/9 A reinbay snuiadsan Meaqsolo buluan]
$91SNk.Y10920D
T€/8 | 0T/9 dd X N A X A A re|nbay Snsu) sidnpe)d youyp|oo uesuswy
T€/IL | T/9 2 P Ie|nbay snuid sijanped upisIS auld
P leinbay eawiwe|} sllanpied [lodpay uowwo)d
P leinbay el121d0oona| vIXOT [119SS01D pabuim-anymn
TE€/L | ST/S P Jeinbay BJISOJIAIND BIXOT [19SS0.1D pay
TE€/L | STV dd X A 2 X Ie|nbay snueoIXxaw snaepodie) youi4 asnoH
T€/L | ST/S Od Vs 2 X Ie|nbay snaindind snoepodie)d youi4 a|ding
A2 leinbay lo1e39|oNUa ©|0JIuld )eaqso.o auld
TE/L | T/9 dd X P P X rejnbay e|nqeb snia)o| 9|01IO aJowneg
TE/IL | T/9 X X P P X leinbay snunds snJa19| 3|00 pIeyalIO
GT/L | ST/S dd X P P X 2 A Je|nbay lare sniyi1o|oN pJIgMoD papeay-umolg
0€/9 | ST/V X X N 2 X Ieinbay B|nasinb snpeasin® 3porI9 UoWWOoD
A2 0 Jeinbay snuijosed snbeydn3 pagyoe|g Aisny
T€/L | ST/S od X P 2 X leinbay eubew ejjauins MIe|jmopesy ulaiseq
0€/9 | ST/V X X A % X Ieinbay snasiuaoyd sniejaby pJigyoe|g pabuim-pay
0€/9 | ST/S od od 2 P Iejnbay snioAizAlo xAuoyaijod )uljogog
T€/IL | T/9 2 re|nbay euedlswe ezids [8SS19)01Q
S | et T | vas (Bupesid | va | v ﬁ:%w% ong | Smes [AWEN JNUBIOS SWEN uowwod
saleq ajes

(TT 40 OT obed)

"(0T0Z OSd) elueAjAsuuad Jo splig J0 1S17 [BID1O 991IWWO0D pi0day [edifojoynulo

elueAjAsuuad ay1 Jayje paljipow 1sI7 "81s ddNFg @yl Jo A1IUIDIA 8Y] Ul 1n220 0] A|9X1] 10 PaAIasqo spiig ‘T a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'noY
8y

U0} an|q ul paevipul
are skanins 0TOZ auyy Buunp Ajuo panlasgo sa1oads euonppy |

1engey areldoidde ul Jou o salep afes apISIN0 PaAIaSqo sa19ads = O
a|qeqgo.d Buipaalq saloads = Hd
a|qissod Buipaaliq salvads = Od

Ananoe Buipasiq pawuuod = X
vdg pug pue 'vad ‘I¥N 10} Aa)

19|qJepn s,20uUaime pue Jajgrepn S, Ja1smalg ayl ale Aay
"1SI] 8Y1 WOJ} Papn|oxa alam Ja|qiepn pabuim-uapjoo pue Jsjgrepn pabuim-anig ay Jo saloads pligAy om] 910N

(wny-awoy/sepe/bio yuwaibauredmmm//:dny “sepre paiq Buipasiq pug Aq paulyap sarep ajes) «
Buipaalq paiapisuod aJte splig yaiym ul pouad swn e = ,Sareq ajes

¥1A2S pue ZTAZS SI0109S Ul 800Z-7002 Wolj parajdwod Asnins sepy piig Bulpaaig pug = vag puz
¥1Acs

pue Z1ags SJ101939S Ul 686T-786T Wol palsjdwod Aaains se|ly paig Buipsalg = vdd
eale

areipawwi ul Buipaalq se spueliaAly euueyanbsns ayi Jo spiig 1dd Ul papiodal = (Buipaaiq)vdl
eaJe ajelpawwi ul Buipaalq se 1odal 66T Ul paplodal = (Buipaaiq) |11 0D3

(spuepianry euueysnbsns) og# ealy paig weuodw| ul papiodal saads = yg|

S9]eI00SSY

neapuewloN Aq 0TOZ pUe ‘800z ‘/00Z Ul uonealasqo pjay Buuinp Joj paiunodde saoads = [¥N
uoday ¥66T 111 AB0Jj023 Ul J0) pajunodde salvads = ||| 0D3

(TT J0 TT obed)
"(0TOZ OSd) elueAjAsuuad JO spaig 40 1SI7 [e1D1JJO 981IWW0o) ploday [edlbojoyliuiQ
elURA|ASUUBd 9Y] J91je paljipow 1SIT "81lS ddNd4d 3yl 40 ALIUIDIA 8Y] Ul 1n220 0] A|9)1] 10 paAIasqo spiig ‘T a|gel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



¥ 'A3d

6v

%9C'v 14 14 %00 0 0 %1 L T T %E'9 T € %00 0 0 YIMs Asuuwiyo
%8¢’ T¢C 0T 8T %00 0 0 %/.'SE ] 6 %E'TE S 6 %00 0 0 J3]QJe N PIPIS INUISayD
%/.T°9€ /T V9T %008 8 07T %T L T S %0°SC 14 61 %1 LS 14 o€ Bumxepn Jepad
%/.5°69 8¢ 18 %0'00T 0T €C %V’ TL 0T 6 %0°'G¢C 14 cT %T'LS 14 /T Usip\ euljose)d
%ET'C T T %0°0 0 0 %00 0 0 %€'9 T T %0°0 0 0 1319/e M Aey aded
%90°TS 144 GEOT %0°0S S 1€¢ %1 L T o1 %€E'18 €T 00, %V’ T.L S 889 8S009 epeue)
%EY 0% 6T STT %00 0 0 %1'LS 8 0S %S9 0T 0S %E VT T ST pJigMmoD pspeay-umolg
%8¢'1¢ 0T 61 %0°0 0 0 %V’ T1C € L %G LE 9 11 %EVT T T Jayselyl umoig
%9¢' v 14 14 %0°'0T T T %00 0 0 %€E'9 T T %00 0 0 Jadaal] umoig
%ET'C T 4 %0°0 0 0 %T L T 4 %0°0 0 0 %0°0 0 0 ymeH pabuim-peolg
%9¢'Vv 14 € %00 0 0 %T'L T 14 %€E'9 T T %00 0 0 19|que M pabum-an|g
%9¢'v Z 14 %0°'0¢C 14 14 %00 0 0 %00 0 0 %00 0 0 03lJIA papeay-an|g
%9C'v 4 Z %0°0 0 0 %E VT 4 14 %0°0 0 0 %0°0 0 0 layoreajeus Aeib-anig
%00°00T yA4 689 %0'00T 0T Z8T %0°00T 143 Z8 %0'00T 9T C6T %0'00T L €ET Ker an|g
%T1°S8 01% L0€ %0°00T 0T 6 %/.°S98 4 69 %889 1T 18 %0°'00T L S9 aapeydlyD padded-yoe|g
%ST 6T 6 6T %0°'0T T T %6 ¢l 9 143 %S'CT 14 14 %00 0 0 003N p3a||ig-4oe|d
%ET'C T T %00 0 0 %T L T T %0°0 0 0 %0°0 0 0 alNnA Xde|g
%9¢'v 4 L %0°0T T T %0°0 0 0 %€'9 T 9 %00 0 0 I9|qJe N Usal9) pajeolyl oelg
%9¢'v 4 4 %00 0 0 %T'L T T %€E'9 T T %00 0 0 13]qJe N\ 1Y/ pue Hoeld
%9Z'v 4 14 %0°0T T T %00 0 0 %0°0 0 0 %EVT T T 1aysybury payeg
%9¢'v 14 cT %00 0 0 %E VT 14 T %00 0 0 %00 0 0 MOjlemsS uteg
%0€'8€ 8T S0T %0°0 0 0 %V’ TL 0T 19 %009 8 144 %0°0 0 0 9|0LQ alowneg
%9C'V 4 4 %0°0 0 0 %00 0 0 %S°CT 4 4 %00 0 0 202p00/W\ Uedliswy
%9¢'v 14 ST %00 0 0 %00 0 0 %S'CT 4 ST %00 0 0 uoabpIA Uedlawy
%V . S6 14 118 %0°00T 0T €1e %0°00T V1 YARA %0°00T 97 £5¢ %' TL S 8¢ ulqoy ueduswy
%8€'9 € 9 %00 0 0 %71, T T %S'CT 14 S %00 0 0 UeISpay uedlswy
%ST°6T 6 17 %00 0 0 %E VT 4 14 %G°LE 9 L %EVT T 4 [841S8) uedlswy
%ST 6T 6 Ll %00, L 59 %00 0 0 %S'CT 4 T %00 0 0 [ea] pabuim-usai9 uedLswy
%099 9€ 61¢ %006 6 69 %0°'00T 143 9E€T %€'99 6 GE %T'LS 14 6 Yauljpjoo ueduswy
%/.8°L6 1% 609 %006 6 86 %0°00T V1 9€T %0°00T 97 e %0°00T L 1€T MOID uedllswy
%c0'LT 8 S %00 0 0 %00 0 0 %S'CT 14 /T %/.°'G8 9 GE oNnQ Xoe|g uedlswy
%ET'C T T %0°0 0 0 %00 0 0 %€'9 T T %0°0 0 0 18ya1edh|4 uelipeosy
sqo sqo sqo sqo sqo sqo sqo sqo sqo sqo sqo sqo sqo sqo sqo sal10ads

shkep o, | shep# | # 101 | shkepoy | shep# | #[e101 | shep oy | shep # #2101 | shkepoy | shep# | #[e101 | sAep o shkep# | # |e10}

uoI1eAI9Sqo 4O SAep /¥ uo11eAIaSqo Jo SAep 0T uo11eAIaSqo JO SAep #T uoI11eAIaSqo JO SAep 9T uoleAIssqo Jo sAep /.
s[ejoL (0g AON-T 1dBS) |led (Te Bny-T unr) Jlswwng (1€ AeN-T ten) Bunds (82 go4-T 22Q) JBIUIM

suoseas

"0T0Z aunc ybnoiyy Ae|y pue gooz 1snbny ybnoiyl 200z 1290100 ‘81Is ddNdd duy}

(¥ Jo T abed)

e paAlasqo sem saldads piig yoea sAep pjaly Jo 1usdlad pue asuepuNge [enuue pue [euoseas ‘g ajqel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

09

%0€'8€ 8T 887 %0°0 0 0 %0°00T V1 097 %0°SC 14 8¢ %0°0 0 0 Bunung obipuj
%68 7T L VT %00 0 0 %1V’ TC € 8 %0°'G¢C 14 9 %00 0 0 Usi/\\ 8SNOH
%8¢'1¢ 0T 69 %0°0S ] 4% %T L T T %€'9 T 14 %6°'CV € 14 yaul4 asnoH
%158 14 S %00 0 0 %E VT 14 14 %S'CT 14 € %00 0 0 13|qJep\ PSPOOH
%/LLCT 9 8 %0'0% 14 9 %00 0 0 %€E'9 T T %E VT T T ysnuyl JuwisH
%Vv0'vE 97 (4 %0°0¥ 14 14 %6°CY 9 6 %E'TE S 9 %EVT T T 19x0adpoop AireH
%1907 S 9 %00 0 0 %E VT 14 14 %8'8T € 14 %00 0 0 UOJ9H Usal9
%ET'C T T %0°0T T T %0°0 0 0 %0°0 0 0 %0°0 0 0 IMQO PauJoH 1eal9
%9¢'v 14 S %00 0 0 %T'L T € %€E'9 T 14 %00 0 0 194o1edA|4 palsal) 1ealo
%/LL'CT 9 4 %0°0T T T %0°0 0 0 %0°SC 14 0T %EVT T T UOIJ3H an|g 1eal9
%6T°ES T4 144 %0°0C 4 0€ %0°00T V1 €0€ %€'99 6 E€TT %00 0 0 paigred Aeis
%ET'C T T %00 0 0 %00 0 0 %€E'9 T T %00 0 0 19|qUe M\ pabuim-uspjo
%0V €C 11 0¢c %009 9 ST %0°0 0 0 %€'9 T T %T°LS 14 14 13]BUry PauMoId-Usp|0D
%ST'6T 6 8¢ %001 14 VT %00 0 0 %0°'G¢C 14 €T %E VT T T molreds xoH
%TS'8 14 9 %0°0T T 4 %V'1C € 14 %0°0 0 0 %00 0 0 MoID ysi4
%9699 1€ [44 %0°'0€ € A %0'00T 143 66 %S'/.8 VT 9CT %00 0 0 molreds piai4
%0.'T9 6C 60€T %0°'06 6 09TT %009 L 1S %889 1T 8L %9°'8¢ 14 V1 Buiels ueadoin3
%99°/.C €T 44 %0°0C 4 € %€ 9 6 9T %S'CT Z € %0°0 0 0 99Mad POO/ uislseq
%VECL 143 99T %0'08 8 VT %6'¢6 €T /0T %889 1T 1914 %9'8¢ 4 14 99YMO0] uislses
%0€E'8€ 8T Sv %0°0€ € L %009 L 42 %0°'0S 8 9¢ %0°0 0 0 90a0yd uiaiseq
%ET'C T 4 %00 0 0 %T'L T 14 %00 0 0 %00 0 0 JJejmopes|A uiaises
%ST'6T 6 1T %0°'0T T T %9'8¢ 14 S %0'G¢C 14 S %00 0 0 paigbury| uisiseq
%0.L°19 6C LZT %008 8 8y %V'1C € S %889 1T [44 %0°'00T L 43 pligan|g uisise3q
%86°'C8 6€ 0T %0°'00T 0T 1€ %T'LS 8 Y4 %S'.8 143 0€ %0°00T A [44 J1ax0adpoop AumoQ
%ET'C T T %0°0 0 0 %0°0 0 0 %€'9 T T %0°0 0 0 uelowlo) palsald-a|qnog
%V0'vE 9T 28¢ %0'0% 14 Ll %00 0 0 %E'TE S (514 %0'00T A 99T ooun( pake-yreq
%ET'C T 14 %0°0T T 14 %00 0 0 %0°0 0 0 %00 0 0 ymeH s1adood
%V6 8 €C |4 %0°0C 4 9 %6°C6 €T 90¢ %0°09 8 43 %00 0 0 1E0IYIMO||IS A Uowwo)
%68 77T A 8 %00 0 0 %E VT 14 14 %0°'G¢C 14 S %E VT T T usney uowwop
%S5 ¢V 0c cle %0°0¥ 14 LL %/.'SE ] 8Y %8°89 11 A4S %0°0 0 0 9Jel9 uowwon
%ET'C T T %00 0 0 %1 L T T %00 0 0 %00 0 0 Mojlems JIIO
%99°/.C €T 1) %0°0 0 0 %1 LS 8 0¢ %ETE S ST %00 0 0 moureds buiddiyd

sqo sqo Sqo # sqo sqo sqo sqo sqo sqo sqo sqo sqo sqo sqo sqo sal10ads
shkep o, | shep# | [e1o1 | shepoy | shep# | # e10d shkep o, | shep # #2101 | sAep oy | shep# | # e10} shkep o, | shep# | # |e10}

UOITBAISS(O JO SAep /1

uoI1eAIasqo Jo shep 0T

uo11eAIaSqo JO SAep ¢T

uoIreAlasqo Jo skep 9T

UOIBAISS(O JO SAep /

s[e1ol

(0€ AON-T 1d3S) |ed

(T€ Bny-T unr) Jawwns

(1€ AeN-T re) Bunds

(82 ga4-T 22q) J81UIM

suoseas

(¥ Jo ¢ abed)
'0T0Z aung ybnouyl Aey pue gooz 1snbny ybnoayl 200 1900100 ‘81S ddNgd au}

e paAlasqo sem saldads plig yoea sAep plaly Jo 1usdlad pue aguepuNge [enuue pue [euoseas ‘g ajqel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

T8

%TS'8 14 14 %0°0 0 0 %0°0 0 0 %S'CT 4 4 %9°8¢ 14 4 9snol9 pajiny
%ET'C T T %0°0 0 0 %0°0 0 0 %E'9 T T %0°0 0 0 pagbuiwwny pareotyi-Agny
%8€'9 € 9 %0°0C 4 S %0°0 0 0 %00 0 0 %EVT T T 19]Bury psumoid-Agny
%0V'€C 11 €c %0°0C 4 € %982 14 9 %E'TE S V1 %0°0 0 0 Yeaqsoi9 pajsealg asoy
%158 4 8T %0°0T T T %T L T [4 %0°0 0 0 %9°'8¢ [4 ST uoabid 20y
%¥v9°0T S 9 %0°0T T T %T L T T %8'8T € 14 %0°0 0 0 weseayd paxdau-bury
%92’ ¥ 4 L %0°0 0 0 %0°0 0 0 %S'CT [4 L %0°0 0 0 on@ paxdau-bury
%9Z'V 4 € %00 0 0 %T L T T %€'9 T 4 %0°0 0 0 1INS payiig-bury
%¢cCE'SS 9¢ VA% %0°0C 4 Sv %€ 9 6 80T %G°.8 14 /8T %EVT T L paiopioe|g pabum-pay
%G8°08 8¢ 0TT %006 6 T2 %' T 0T 02 %0°'G. 4 Ly %0°00T L [44 JMeH pajel-pay
%9C'v 4 € %0°0T T Z %T'L T T %0°0 0 0 %0°0 0 0 AMeH palap|noys-pay
%89 7Y T2 00T %002 Z S %/.'G8 4 85 %8'EY L 1€ %0°0 0 0 03I\ pake-pay
%€E8'€9 0€ Z8 %0°0L L 8¢ %/.'SE S €T %E'18 €T 1€ %V’ T.L S 0T 19x03dpoo palliag-pay
%ET'C T 4 %0°0 0 0 %0°0 0 0 %E'9 T 4 %0°0 0 0 uJey ajdind
%¥9°0T S 02 %0°0€ € 8T %EVT Z Z %0°0 0 0 %0°0 0 0 youid ajdind
%ST°61 6 44 %0°0 0 0 %9°8¢ 14 1T %E'TE S 11 %0°0 0 0 Ja|qte \ auleld
%¥6'8Y €C Sy %005 S L %005 J €T %8'EY L ST %T'LS 4 0T 18)09dpoo\ pares|id
%ET'C T T %0°0T T T %0°0 0 0 %0°0 0 0 %00 0 0 uodje aulbalad
%92 ¥ Z 2 %002 Z Z %0°0 0 0 %0°0 0 0 %0°0 0 0 1a|gte M wred
%¥V0'¥€ 97 6L %0°0 0 0 %1 LS 8 6€ %009 8 01% %0°0 0 0 pJiquanQ
%¢c0° LT 8 /T %00 0 0 %9°8¢ 14 0T %0°SC 14 L %00 0 0 9|0UQ pleyaio
%927 Z Z %0°0 0 0 %EVT Z [4 %0°0 0 0 %0°0 0 0 ysniyuarep ulsyuoN
%ET'C T 4 %0°0 0 0 %0°0 0 0 %€'9 T 4 %0°0 0 0 ejnied ulsyuonN
%¥0'vE 9T S¢ %00 ¥ S %EVT Z € %G'LE 9 6 %T'LS 4 8 pA1gBUBOON UIBYLON
%TS'8 14 14 %0°0T T T %00 0 0 %€'9 T T %9°8¢ Z 4 JalleH usyuoN
%TT'S8 or TET %008 8 €T %9'8/ TT 43 %8'E6 ST 69 %/.'G8 9 LT 19214 UIBYLON
%V G6 Sy 0.2 %008 8 €e %0°00T VT 06 %0°00T 9T 10T %0°00T A ov [euipred ulsyuoN
%ET'C T T %0°0 0 0 %T L T T %0°0 0 0 %0°0 0 0 mojlems pabuip ybnoy ‘oN
%ET'C T T %0°0 0 0 %T L T T %0°0 0 0 %0°0 0 0 Js|qren Buiuinow
%9E°68 4% L1V %0°00T 0T 0¢ %6°C6 €T VA% %€E'18 €T S9 %/.°S8 9 10T an0@ buluinopy
%89 7Y T2 8¢1 %00 4 LT %E VT Z L %€'95 6 1S %/.'G8 9 Ly pJejen
%GT 6T 6 9T %0°0 0 0 %T L T T %0°0S 8 ST %0°0 0 0 193p|I

Sgo Sqo SqO # Sgo Sgo Sgo Sqo Sgo Sqo Sqo Sqo Sgo Sqo Sgo Sgo sa10ads
shepogp | shep# | e101 shep | sAep# | #[e101 | sRepop | shep # #2101 | sRepop | shep# | #[e101 | sAep o4 shep # | #[e101

%
uolreAlasqo Jo skep / uolreAlasqo Jo skep 0T uoIireAlasqo Jo sAep yT uolreAlasqo Jo sAep 9T uoI1eAIasqo Jo sAep
s[elol (o€ AON-T 1das) |1e4 (1€ Bny-T unr) Jawwns (T AeN-T Jen) Bunids (82 924-T 23Q) 431UIMN

suoseas

‘0702 aung ybnoiyy ke pue gooz 1snBny ybnoayl 200z 1240120 ‘B1Is ddNEd 8y}

(¥ Jo ¢ abeqd)

e paAlasqo sem saldads plig yoea sAep plaly Jo 1usdlad pue aguepuNge [enuue pue [euoseas ‘g ajqel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

[AS]

%159'8 % L %0°0 0 0 %E VT [4 S %S'CT Z 14 %0°0 0 0 03JIA PA1ROIYI-MO|[D A
%TT'S8 ov T€T %0°08 8 €T %9'8. TT ze %8'€6 ST 69 %.'G8 9 LT 193214 uIByloN
%8212 0T 61 %009 9 [i4 %0°'0 0 0 %8'8T € 8¢ %E VT T T 13|que M padwiny Mo|IBA
%8€'9 € 14 %00 0 0 %T'L T Z %S'CT 14 Z %00 0 0 1eyD paisealg MO|IBA
%8E'9 € L %00 0 0 %V’ TC € J %0°'0 0 0 %0°'0 0 0 00X9NnD P3|lIg-MOJIBA
%ET'C T T %0°0T T T %0°0 0 0 %0°0 0 0 %00 0 0 13y21e9A|14 pal||ag-MOJIBA
%.T°9E LT 66T %0°0T T T %E'¥9 6 ¥TT %8'EY J 78 %0°'0 0 0 19|qUe /M MOJIBA
%0€'8¢ 8T 43 %0°0 0 0 %9'8. T 29 %8'Ev L 0L %0°0 0 0 ysniy.L poop
%8¢'TC [0)% 6v %0°0 0 0 %¥'TC € € %SG°LE 9 14 %E VT T T A9NQ pooM
%..°2T 9 8 %0°0T T T %.'GE S P %0°'0 0 0 %0°'0 0 0 12y21e2A|4 MOJlIM
%10 vE 9T [44) %0°0S S T %E VT [4 [4) %S'LE 9 9 %6y € G€ Axnl plim
%G LS k4 €L1 %008 8 LL %v'12 € € %€E'95 6 ¥€ %0°00T L 65 MoJreds pareoiyi-anym
%9¢'v 14 4 %0°0 0 0 %E VT [4 14 %00 0 0 %00 0 0 09lIA Paka-alyM
%8€'9 € LT %0°0€ € LT %00 0 0 %0°0 0 0 %00 0 0 MoJreds paumoI-aNyMm
%96°G9 1€ 20T %0°08 8 6€ %E 79 6 8T %005 8 vT %.°G8 9 1€ YoreyinN pajseaid-alym
%ET'C T T %0°0 0 0 %T'L T T %0°0 0 0 %0°0 0 0 moureds Jadsap
%V9°0T S 43 %00 0 0 %.'GE S 43 %00 0 0 %00 0 0 JEEIN
%0v7°'€C T |44 %0°0¢ [4 € %E VT [4 1% %S LE 9 9T %E VT T T ainynA AaxnL
%V.'S6 Si 8.€ | %0°00T 0t 09 %.'G8 43 89 %0°'00T 9T €91 %0°'00T L /8 asnowiL paynl
%0¥'€C T 1€ %0°0 0 0 %6 9 [4) %E'TE S 6T %0°0 0 0 MOJ[eMS 33l
%0 €C T VET %0°0Z [4 62 %0°0 0 0 %E'TE S SS9 %T°LS ¥ 0S moureds 8ail
%v9°0T S 9 %00 0 0 %.'GE S 9 %00 0 0 %00 0 0 molreds dwems
%9€'68 [44 0cs %0°00T 0] 09 %6°¢6 €T 9¢¢ %0°00T 9T JX44 %6y € L moureds buog
%ET'C T T %0°0T T T %00 0 0 %00 0 0 %00 0 0 95009 MOUS
%6811 L 8 %0°0S S S %0°0 0 0 %€E'9 T T %E VT T [4 YmeH pauulys-dieys
%6.'62 ¥T 4 %0°'0 0 0 %T'LS 8 44 %G'LE 9 12 %00 0 0 JELETETRENERS
%ET'C T 9 %00 0 0 %0°'0 0 0 %€E'9 T 9 %0°'0 0 0 paigxoelg Aisny

sgo [ sgo Sqo # sgo [ sqo sqo sgo sqo sgo sgo sgo sqo sgo sqo sqo sa10ads
skepogp | shep# | e10: shep | sAep# | #2101 | sRepop | sAep# | #e100 | sAep oy | sAep# | #[e101 | sAep op shkep# | #[e101

%

uoI1eAISSqo JO SAep /1

uoI1eAIasqo Jo sAep 0T

uol11eAIaSqo Jo sAep ¢T

uolreAlasqo Jo shep 9T

U0IeAIaSqo JO SAep /

s[ejol

(0g AON-T 1d8S) |e<

(T€ Bny-T unr) Jawwng

(1€ AeN-T Je) Bulids

(82 ga4-T 03Q) J81UIAN

suoseas

'0T0Z aung ybnoiyy ke pue gooz 1snBny ybnoayl 200z 1940120 ‘a1Is ddNEd au)

(¥ Jo v abed)

e paAlasqo sem saldads plig yoea sAep plaly Jo 1usdlad pue aguepuNge [enuue pue [euoseas ‘g ajqel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




€

¥ 'A3d

wrenodw| Ajeaibojoog

"9)IS ddNd94d a8y} Jo srenqey
[el1sa4la] 8y} JO 1SOW Ul UoWWoD

"SaJOAIUIRD 10}
aseq Aaid sapinoid 1ey; ‘SnoioAoasul
Alrewiid uspol uelewiwew [jews

asnop JaaQ

snye[noiuew
snosAwolad

wrenodw| Ajeaibojoog

"2lIs

ddNggd 8y} jo spjay uonesausbal
abe1s-Ajea se yons seale
snoaoeqJay Ul Aje1oadss ‘uowwo)

‘SaloAIUIRD
1o} aseq Aaid sapinolid 1ey) ‘snolonigiay
Alrewd quapol uelewiwew [jews

3JOA MOPE3N

snolueajAsuuad
SNJ0JIIN

‘puepam pareulwiop

enodw| Ajjeuonealosy [Us | -qnuys Ajje1oadsas ‘uonelabon asuap Alon
pue Ajelniowwo) | ddNgg Uo paredo| 1eas pue syoel ] SloneH ‘[ewwrew SNoJoAlUWO abireT Jeag yoe|g | shueodllswe snsin
‘adeospue]
wenodw| Ajjreuonealosy waoelpe pue als 4ddNdd ayl 1e sal0ads sweo ‘rengey abps 1s810} JELTg| snueluIbiIA
pue Ajelnsawwo) Sleligey [eLsalial |[e ul paAlasqO SloAeH ‘fewiwew snoloAiqay ‘abie pajrel-allym SnsjI000pO

aley
arepipue) eiueAlAsuuad

Aanins
Teq ul paindes usaq sey pue

3Ns ddNdd Jo (W 8) S3iw G Ulynm
B[noeuladIy ul IN220 0} UMOUY]

"$1S00. AjUIarew 1o} yreq
9911 Buneijojxe pue SaliARD 381] SIoNeH
‘(req) [ewWRW SNOJOAINDBSUI [[eWS

SINOAN WIayLIoN

sifeuolnualdas
SnoAN

pauarealyl
elURAASUUR

"(80/5/8) @1ep 01 8IS UO PaAIaSqO
uaag Jana aney auou pue Bupjoe|
ag 01 sieadde 1eliqey a|qeuns
Ing aus ddNgg sapnjoul sbuey

‘sdoy urejunow Buoje sado|s
snpel pue ‘sa|id Jap|nog ‘sadey} Yo
‘SaABD SIOAE) Jey] JUSPOU uelfewwe

TeIpOo
Auaybo||v

Ja1sibew ewoloaN

pauarealyl
elURAASUUR

"(80/5/8)

alep 031 S U0 PAAISS]O 10U Ing
3NS ddNdd Jo (W 8) S3iw G ulyum
e|noeulaqiy ul Jn320 0} UMOUY

‘sijuswialinbal 1elgey INoge UMouy|
91T ‘JeWWeW SNOJOAID3SUI ‘|lews

SNHoA pajooy
-llews uialseq

1qia| SHOAN

"(80/G/8) arep 01

"suap Alularew

palabuepus 8IS U0 PaAIBSQO UBa( 10U sey INg pue sals Bunsool se saal ‘pesp uslo
elueAjAsuuad | a1s ddNgg 1o (wy 8) sajiw G uiyum ‘abure| Jo yreq Buineljojxa Japun sals
pue |elapa- e|nNoRUIaQIY Ul INJ20 0} UMOUY SIOAeH ‘[ewiWEW SNOJOANDSSUI ‘|lews reg euelpu| sifepos snoAp
sfewwep
aweN
areuoiey uone20T uonduasag G aweN

(¥ Jo T abeqd)
'91IS ddNFGg ayi 1e sal1o0ads [elnsalial jueliodw| "¢ a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




125

¥ 'A3d

wrenodw| Ajeaibojoog

'salpnis [e2160]029 snoiaald

uo paseq adeaspue| bBuipunoiins
Ul seale pajsalony} Jayio Ul uowwo)
"8IS ddN99 9y} uo seale palsaloy
1noybBnouyy Apuanbaly presH

‘Aiouaia) Buipaalq
lo} ‘saal) Buiuijoap Jo peap Jo Sio] yum
15210} A|[e1oadsa ‘1sa10j Jo S10e4) ablg)

SIOABH JSIUIM pUR [[e} Ul BOLIBWY YINOS
pue [eJjuaDd Ul SISUIM pue Jawwns
Ajrea pue Buuds are| ul eaBWY YLION

ul spaalg 1eyl piig Alorelbiw jeaidonospn

labeue] 1911e0S

eaoeAl|o efueld

"s109sUl
pue uonelaban ‘surelb ‘sajddeuioyy

wenodw) Ajreuonealoay "21Is ddNgg a1 1e spjal ‘sauiayd ‘sadelb ‘sinuyossaq ‘sulode onodojeb
pue AjeloJawwo) | pue S1salo) ul paniasqo Apuanbalg uo sa9} Jeyl paiq aweb puejdn abieq Aaxn1 piIian slibeajoN
"1aAly euueyanbsns
O seale Juddelpe Buofe uowwod
pauayealy AlBuisealoul are sbunybis pue (W
elURAASUUR 9T) SSlIW QT UIYNM }SBU 0] UMOU ‘paigq (Bunea-ysiy) snotoaiosid ‘abre AaidsO | snmselfey uoipued
"Janly euueyanbsng
JO seaJe Juadelpe Buoe uowwod
pauayealy AlBuisealoul are sbunybis pue (wy snjeydasoong)
elURAASUUR 9T) S9JIW QT UIYNIM 1SBU O]} UMOU ‘paiq (Bunea-ysiy) snoioiosid ‘abse 9|6e] pleg sniaaeleH
‘J|9su aus pasodoud ay) uo yoiad
10 1S8u 0] UMOUY 10U INg 800Z pue
passbuepus | 200z Ul 8)S ddNGd 8yl Jo(wy 2°€) "SpuIq 18y1o uo Buipss) uoojeH
elURAASUUR S9|IW Z UIYyIM JaALl Buoje paisaN ul pazifeloads reys plig Aiorepald abieq auibalad snuubalad ooe4
spiig
"SaJOAIUIRD 10}
"81Is ddN94g 9y} Jo slenqgey aseq Aaid sapinolid 1eyl ‘snoloAndasul asnon sndoong)
wrenodw| Ajjeaibojoog [el1salIa) ay) JO 1SoW Ul uowwo) Ajrewinid quapol uelewiwew [ews p31004-a1y M\ snasAwolad
aweN
aleuolney uoied0T] uonduasag T aweN

(¥ Jo z abed)

‘911S ddNgg @Y1 e saloads [elisalia) juenodw| "¢ ajgel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




q9

¥ 'A3d

‘Ranins
AjpJanng e Bulnp a1s uo palds||09

‘sasselban|q ale sisoy
fe|idia1ed “‘|aine| urelunow ‘(eay)|es

a|geJau|np SeMm auo pue ‘TT 14 Aqg ‘aus ‘Paamyjiw uowwod Buipnjoul s1amoyy
eluenjAsuuad 3y} Jo 1sea isnl eaJte asn 01 umoud] wioJ} Je1oau uo spasy rey ApJanng yseq bBuo ansAw sayjod
‘Aanins Ajpanng 'sasselb snouen
' Buunp a)Is 8yl Uo panIasqo apnjoul sisoy Jejidiared "yaliq pue
a|qelauinp alom auou Ing ‘TT 14 Aqg ‘aus ‘ssejdod ‘smojim woly des pue ‘uolled aka-Alread
elueAASUUad 3y} Jo 1sea i1snf eaJte asn 01 uMouy] ‘1Buny ‘Bunp uo spasy reyl Ajplenng UIBYLON | Uuopaylue eipoud
S109sU|
"(80/5/8) orep
0] 9)IS 8y} U0 PaAIaSgo Uaa( aAey ‘'spodoJylie pue swiom uo
palabuepuy auou 1ng als ddNgg ayl sepnjoul Aprewnd pasy Aay Buipaslq loy Jarem 100j9peds IMoolqjoy
elURAASUURH | 100japeds uialsea ay) Jo abuel ay | J0 salpoq Arelodwa) saiinbai jey) peol uJalseq sndoiydeoas
suelqiydwy
"(80/g/8) orep ‘'sbouj pue speo) uo Ajuewnd
01 91IS 89U} U0 PaAISSUO Uaaq aney pas) Asyl ‘'mouing ued Aay) asaym
uiasuo) [e1oads auou 1ng als ddNgg ayl sapnjoul [10S Apues AIp pue Jajem Jeau S}salo} | ayeus asouboH soulysAyed
10 sa19adS elUBAASUUR ayeus asouboy ayy jo abuel ay | uado pue spue|sseld sioAe} Jeyl axeus uiaiseq uopoJaleH
"(80/5/8) arep 03 "urelsa) snourelunow ‘A20.1 sioneH
‘arepipue) 3]IS U0 PaAIasqo Uaa(g jou sey Ing ‘SpJig pue sjewwrew |ews uo Ajuewnud aeussney
BIUBAASUUS | A1UNOD 8UISZNT Ul INJJ0 0} UMOUY] Spas} 1eyl axeus snouosiod abreq Jaquwil | snpLioy sneiold

(80/5/8) o1ep 01 1S

‘sajodpe) pue ‘ysi ‘sjreus ‘ysiheid

pauarealy 8y} Te paAIasqo aiam auou ybnoyl | uo Ajrepuodas pue seble pue uonelaban SIUdALIgNI
elURAASUUR AlUno) auldznT ul IN220 0] UMOUY] onenbe uo Ajuewud spasy eyl apunl | 8Nl Ajjagpay sAwapnasd
sa|nday
aweN
ajeuoney uoleI0 uonduasag UOWWIO) aweN

(¥ Jo ¢ abeqd)

‘911S ddNgg @Y1 e saloads [elisalia) juenodw| "¢ ajgel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

99
‘'sabpas
‘Aanuns Ajianng e Buunp aiow ua)l ale s1soy Jejdiare)d apsiyidwems
a|qelauinp 10 1yBia paniasqo pue Jred e paimde) pue ‘paamjamal ‘ysnquonng enolidsuod
elUBAASUUDH "81IS ddN99 8yl uo paniasqo wioJ} Je1oau uo spasy ey Ajpianng yseqd xoe|gd saAydn3
‘Aanuns Ajianng e Buunp als ayl
a|geJaunA UO panIasqo aJam auou Ing ‘TT 14 Aq "9S0J pIM pUR ‘WNUINgIA ‘Pasmyj|iL j0ds1ax28y) uolaoyd
BIUBAASUUR | ‘B1IS 3yl Jo 1sea isnl eale asn 0} umou| wioJ} Je1oau uo spasy rey ApJanng alownreg sefipAydn3
‘Aanuns Ajjianng e Buunp als ayl
a|geJaunA U0 pPaAIasqo alam auou Ing ‘TT 14 Aq ‘abpas ybndn si1soy Jejdiared
BIUBAASUUD | ‘BlIS 3yl Jo 1sea isnl eale asn 0} uMmou| "Je108Uu Jamoj} uo spaay) reyl Aianng | Buipn Auaginiy | losessew saueod
aweN
aleuolney uoieod0T] uonduasag T aweN

(¥ Jo v abed)
'91IS ddNFGg ayi 1e sal1o0ads [elnsalial jueliodw| "¢ a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



¥ 'A3d

LS

N X S| suebeAlloou S1B1oAUOISET 1eq palrey-1aA|Is

H'9 n SnjouIWas sniniseT 1eq ajouIWas

N X n SnaJauld sninise 1eq Aleoy

N X n silealog sniniseT Jeq pal

H S E SI|jepos SNoAN SnoAw euelpu|

O H S S| sijeuolualdas SnoAN snoAw ulayuou

o) H S| e} snbnyion| snoAN snoAw umolig |

H S 1 1q1a] SNOAN SnoAw pPajooy)-|lews uiaisea
(sreq pasou-ure|d) aepiuoljniadsan

(sreq) eiosrdonyd

AV S'M o) BIRISLIO BINJAPUOD oJ|ow pasou-Jels

AV 9 o) snonenbe sndofeas a|ow uloisea

AV 9 o) 1Iamalq sdojeoseled ajow pajrel-Airey
(sejow) aepidie

v NV 3 enred snoidAip M3IYs 1Ses|

O v 9 o) epnedinalg euue|g M3JUs pajie1-uoys uisyuou

\v S‘IN 1Y sisnred xalos M3IYSs Jarem

v 9 S A0y x210S malys AwbAd

\v X'a‘'in o) snauwinj xalos Malys Hjows

v 9 o) SI[eunuo} Xalos MaIys puelhiep

3N I Tedsip xa10S MalIys paje1-buoj

O v 9 o) SnNalauld Xal0S M3IYs paxsewl
(smalys) aepiolos

(sajow pue smalys) BIOAIIIBSU|

o) J'N 9 o) eueluibiiA siydiapiq | wnssodo eluibap

(swnssodo pliop maN) aepiydiepig
(sjewwrew payonod) ereldnsiep

SuoneAIasqO loineyag leliqeH snieis [OWeN d1}13usIdS aWweN uowwoD

(7 40 T abed)
(0T0Z S9d) 99n1ww o) [edluyda] ewwely ‘Asaing [eoibojolg eiueajlAsuuad laye
paljipow 1SI7 ‘81S ddN9d 9y3 J0 ALUIDIA 8Y] Ul 1ND20 01 A|3Y1] 1O PaAISSqO Sjewwew eiueAlAsuuad ‘v a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



¥ 'A3d

89

o] A'Y M'N ) snojuenlAsuuad sn0IdIN 30N Mopeaw

A'd d'X v SNUIYJI0104Yyd SNI0IDIN 3|OA X201

N H'0'X o) 11addeb sAwouonyia|D 3|0A paXoeQg-pal uIByinos

AN N 1 Ja1sibew ewojoaN Jelpoom Auayba|y

o) N 9 o) snje|ndluew snasAwoliad asnow Jaap

(0] N 9 o) sndoana| snasAwolad asnow palooy-allym
(sajoA pue ‘221w ‘syel aAneU) aepinapLD

S'L AD 1's o) Ssisuapeued 101seD laneag
(s1aneaq) aeploise)

0] 1'N X‘d o) Sue|oA sAwoone|9 [211Inbs BulA}y uiayinos

1'N J'X e snuuges sAwoone|o [211Inbs BulA}} uisyuou

o] l‘d X'd ) snoluospny snindselwe | [a1inbs pai

1'd v'd 03y J1abiu snunios [2111nbs xoy

(0] 1'a 9'a o) SIsuaul|0Jed sninios |21nbs Aelib ulaises

H‘d V'N I sneauljwalapLi snjiydowlads [21Inbs punolb paulj-usanuiy}

0 H'd V'N'd 2 Xeuow elowe YONUIPOOAA

@) H'd ) o) snjeLns seiwe | yunwdiyd uiaisea
(sja111nbs) aepunios

(srewwew Buimeub) enuspoy

AN J'N v snuedliswe snda aley a0oysmous

AV W v sninasqo snbejinlAS [leluonod uelyoejeddy

(0] AV 9'g o) snuepliol} snbejinAS [I'eIJUON0D UJd)ISEd
aepliodaT

(sauey pue sigqgel) eydiowobeq

H'l H'© o sifelawiny sniaanaoAN 1eq Buluana

o) H o) 0 snasny snoisald3 1eq umouq Biq

H SO S snae|igns snjja.asidid ajjansidid uieisea
suoleAIasqo loineyag 1elqeH snyeis [OWeN d1}13ualoS aweN uowwo)d

(¥ Jo ¢ abed)

(0T0Z S9d) @9n1wwo) [ealuyda] ewwely ‘Asaing [eoibojolg eiueajlAsuuad laye
paljipow 1SI7 ‘81S ddN9d 9y3 J0 ALUIDIA 8Y] Ul 1ND20 01 A|3Y1] 1O PaAISSqO Sjewwew eiueAlAsuuad ‘v a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

69

1 N 9 0 sniydaw smydsn Munys paduls

a N E snuoind sfebojds Munys panods ulaises

) o) S'‘M 2 UOSIA e[aISNIA MUIA

N v'g n SIleAlu e[@IsniN [9Seam 1se9|

O N 9 o) eleual} gjaIsny |[9Seam pa|rel-buo|

N v'g I BaUIWLID B|BISNIA aulwig
(s18n10 pue ‘syunys ‘s|jaseam) aepl@ISniN

e] 1I'N 9 o) 1010] UoA20l1d uoodoey
(suoodoael) aepiuokooid

Sl N ao'in o) snuesuswe snsin Jeaq yoe|q
(sreaq) aepisin

0 N a‘g o) snajuabieoalauld uokdoin xo} Aelb

S'1 N v'd o) sad|na sad|np X0} pal

[0) v 9 S suele| siue) 910A0)
(saxoy pue sbop) aepiue)

(sa10AluIR?) BIOAILIRD

@) AN X' o) winyesliop uoziyyaig _ auidnaiod
(sauidnaliod pjiom mau) aepnuoziyiaig

O'N'H S‘N o) siubisul sndezoaedepN asnow buidwnl puejpoom

o) N‘H V'N D sniuospny sndez asnow buidwnl mopeaw
(821w Buidwnl) sepipodez

o) N V'H o) snnasnw sniy asnow asnoy

N V'H o) snaibanlou sney 181 AemIoN
(221W pue s1el plIoMm p|o) aepuniy

A'Y MN‘X [ 11adood sAwoideuAs Bulwwsa| boq uiayinos

o) N S"T'M o) SNaIY1aqIz eirepuQ yessnw uowwo?

A'Y v'd o) wnJolauid snjooIN 3|0A puUB|POOM
SUOIIBAIBSJO loineysg JeligeH snyeis [OWeN d31IuaIdS aweN uowwoDd

(¥ Jo ¢ abeqd)

(0T0Z S9d) 99n1ww o) [edluyda] ewwely ‘Asaing [eoibojolg eiueajlAsuuad laye
paljipow 1SI7 ‘81S ddN9d 9y3 J0 ALUIDIA 8Y] Ul 1ND20 01 A|3Y1] 1O PaAISSqO Sjewwew eiueAlAsuuad ‘v a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



fewnip - @

Jlojeulaqy - H

SMOJ|0Y 9811 Ul S1sau - |

09

¥ 'A3d

1uo} 8N|q Ul paredlpul a1e skenins 0T0Z ayi Buunp Ajuo pansasqo ss1oads [euonippy ;

S1S910) paxiw - X

S$1S910} SNOJAJIUOD - D

spuod ‘saye| - 7
saystew - M\
seale AY001 - Y

syuawalinbal yeyqgey pazijessusb - 9

suewny Jesau - H

spjal} p|o ‘spue) ednynaLibe - v

palabuepug — 3
pauarealyl — |

punoJ-1eaA annoe - A S1S810} snonpioap - d ASIH IV - ¥
[eusnioou - N spue|sselb - N aleq — o
subig/syoel] - | Aloyelbiw - SIoAll ‘swealls - S paulwialepun — N
s -9 Wb6Iu pue Kep aAnoe - v smoiabpay ‘s1exa1yl ysniq - g pa1oLlsey — |
paAlasqo — O Jejnosndald - O Spue|poOM ulelUNOW - |A uowwod— 9D
:suoneAlasqo :loineyag :stelgeH snyels
o) v 9 o) snueluibliA SN3JI020pO 12ap pajer-auym
\'4 9 \' snyde|a snaIa) I8 10 nidem
(123p) aepinia)
(Sjewwrew pajooy paonil-usaa) ejA1oepolly
1 N d'g9'N \4 snjni sije4 120009
(s1e90) aepla4
v ‘s o) sisuapeued enn 13110 JaALI ulayuou
suoleAIasqo loineyag 1elqeH snyeis [OWeN d1}13ualoS aWeN uowwo)

(¥ Jo v abed)

(0T0Z S9d) @9n1wwo) [ealuyda] ewwely ‘Asaing [eoibojolg eiueajlAsuuad laye
paljipow 1SI7 ‘81S ddN9d 9y3 J0 ALUIDIA 8Y] Ul 1ND20 01 A|3Y1] 1O PaAISSqO Sjewwew eiueAlAsuuad ‘v a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



19

¥ 'A3d

X0 pad

uo0ddey

wnssodQ eluibaip

|[9sea\ pajrel-buo

Boypunoio

X0 Rel9

|a1nbs Aa1b uleise]

o

o

o

|I'elu0]]0d uialseyq

sunwdiyd uisiseq

O|0| 0|0

»nl 0|00

910A0D

Hl »n| Ol 0| O

Ieaqe|g

15009

1

1oneag

80/L/S

80/vcly

80/EC/Y

80/0T/¥

80/6/v

80/L¢/€

80/9¢/€

80/ET/E

80/CT/E

80/8¢/¢

80/L¢/¢

80/¢T/C

sajeq AaAing

sal0ads [ewwep

o

(0]

(0]

JEEEEEESTIT

'_

yunys pading

|21Inbs pay

uo0ddey

wnssodQ eluibap

Boypunoio

|a1nbs Aa1b uleise]

| O| |+

| O| |+

|I'eju0]]0d uialseyq

yunwdiyd uisiseq

'_

'_

1

1's

0O Ol0o|+|O

910A0D

Ieaqoe|g

1

1

1

1

1

1

1

1

1

1

1

1oneag

L0/8T/CT

L0/LT/CT

L0/v/CT

LO/E/CT

L0/0¢/TT

LO/6T/TT

L0/9/TT

L0/S/TT

L0/€2/0T

£0/2¢/0T

L0/LT/0T

L0/9T/0T

sojeq AaAaing

sa10ads [ewwep

(g Jo T abed)
"0T0Z aunc ybnouyl Aepy pue gooz Joqualdas ybnouayl 200z 1290120 ‘91S ddNdd ayl uo

suBis Jay10 10 s)2eJ] ‘s1eds wodj juasald ag 0] paulwialap 1o ‘preay ‘Paniasqo saldads [ewwe ‘G ajqel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




a9

¥ 'A3d

123D pa|iEl-aNyM

AuUMS pading

Ma1ys pajre} 1oysS

|21Inbs pay

X04 pay

uooddey

wnssodQ eubia

[9Sea\ pajrel-buo

Boypunoio

X044 Aeio

|a1nbs Aa1b uleise]

o

@)

|I'eju0]]0d uialseyq

yunwdiyd uisiseq

910A0D

Ieaq oe|g

1edq0g

laneag

80/LT/L

80/9T/.L

80/ST/L

80/€/L

80/¢/L

80/LT/9

80/9T/9

80/7/9

80/€/9

80/¢¢/S

80/T¢/S

80/8/S

sojeq Aaaing

sa1%ads [ewwepn

O]

O]

O]

123D Pa|iEl-aNyM

AuMS pading

O

Ma1US pa|iel Hoys

O

|21Inbs pay

80/L/S

80/vcly

80/EC/Y

80/0T/¥

80/6/v

80/L¢/€

80/9¢/€

80/ET/E

80/CT/E

80/8¢/¢

80/.¢/¢

80/¢T/C

sojeq AaAing

sa10ads [ewwep

(¢ Jo g abeq) .
"0T0Z aunc ybnouyl Aey pue gooz Jaqualdas ybnouayl 200z 1290120 ‘91S ddNdd ayl uo

suBis Jay10 10 s)2eJ] ‘s1eds wodj juasald ag 0] paulwialap 1o ‘preay ‘Paniasqo saldads [ewwe ‘G ajqel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




€9

¥ 'A3d

Sjeos =g
subis/syoen = |
presy =H
paAIasqo = O

S$9P092 99UaJIN200 UueIqiydwe pue [ewwew o) A

S1

(0]

123D pa|iel-alyM

AuUNS padins

Ma1ys pajre} 1oys

|21Inbs pay

X0 pay

uooddey

wnssodQ eubia

[9Sea/\\ pajrer-buo

Boypunoio

X0 Aeio

|a1inbs Aa1b ulaise]

|l'ejuonod uislseqy

sunwdiyd uisises

S'L

910A0D

leaqoelg

1eaqog

laneag

0T/€/9

0T/2/9

0T/TZ/S

0T/0¢/S

0T/6T/S

OT/L/S

0T/9/S

80/0T/6

80/8/6

80/¢c/8

80/T¢/8

80/02/8

sojeq Aanuing

sa12ads [ewwen

(€ Jo € abed)
"0T0Z dunc ybnoayy Ay pue gooz Jaqwiardas ybnoiyl £002 1890100

‘a11s ddN9g a1 uo

suBis Jay10 10 s)2eJ] ‘s1eds wodj juasald ag 0] paulwialap 1o ‘preay ‘Paniasqo saldads [ewwe ‘G ajqel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




¥ 'A3d

79
wn[nbueLn
wnnbueLn
X X \"4 ayeuSY||IW uld1Sed snjadoidwen
soulyane|d
X S ayeus asouboy uiaises uopoJaleH
sisualueyba|e
X v ayeusiel uialsea ayde3
snyejound
X X v aeus xoaubuu siydopeiqg
X o) ayeusanel Jaqui snpuioy snpeiold
10101JSU0D
X X v 1adel Xo.|q ulsyuou | J0JLISUO0I Jagn|odD
3 ayeus s,pueuiy | lipuepiy siydouo|o
snuaowe
X S ayeus Wiom siydoydied
X11110JU09
X S peaysaddos uiayuou uoposns by
sayeus
sale|npun
S pJezi| a2ua} ulaylou sniodojaas
o) MUD{S peaypeolq sdaone| sadawng
X v MUDS paull-aAl | Snjelose) sadawing
snuioeyue
S MUR{S [B0D UlayLIoU sadawng
spJiezi
MRS [ DU .mmou 1 A SRR RUY (0 snjels elueAjAsuuad aweN uowwo)d aweN 2111ualds
91IS ddNgdd e paAlssqo :ddNg@g sapnjoul abuey

(9 jo T abed)
(0TOZ D94d) suelqiydwe pue sa|l1dal Juelxa ‘BAlleU JO 1SI| UOISSIWWOD Jeog pue ysiH elueajAsuuad Jaye
palJIPON "8IS ddNFg 2yl JO A1IUIDIA Byl Ul IN220 01 A|9Y1] 10 paAlasqo sueiqiydwe pue sajndal eiueajlAsuuad "9 a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



¥ 'A3d

Q9
eI9)IUIdS
S [1oysuos Auids uislses eJajluIdS suoledy
'onnw
X [IBYSHOS Yloows pue|piw eonnw auojedy
sa|unL
S aYeus yuea Yyloows aelaeA elulbap
S ayeus yues ureunow eiyond eiubaa
slleus
X X \4 ayeus Jaueb uleises | sieuis siydouwey
snjlnes
X X S a)eus uoqqgll ulslsea siydouwrey |
rwolsAyoelq
S ayeus Jauebh peayuoys siydouwrey |
ere|noewondiodo
ere|noewoNdiodo
X v axeus Aj|agpaJ uiayuou BLBI0IS
Ikexap
X X v a)eus umoig uiayuou Ikexap ellalols
snjeualed
3 ebnesessew uiaisea | snieuaed snINAsIS
erenianwaldas
S ayeus uaanb euibay
snAisae
3 ayeus uaalb ybnou sfipoaydo
uopadis
X X v ayeus Jarem ulaylou uopadis eipoiaN
Si[eulan
X S ayeus uaalb yloows siydoiojyooi
MRS [ DU .mwoc 1 A SRR RUY (0 snjels elueAjAsuuad aweN uowwo)d aweN 2111ualds
91IS ddNgdd e paAlssqo :ddNg4g sapnjoul abuey

(9 Jo g abeq)

(0TOZ D94d) sueiqiydwe pue sajildal JueIXa ‘DAITRU JO 1SI| UOISSIWWOD Jeog pue ysi4 elueAjlAsuuad Jae

palJIPON "8IS ddNFg 2yl JO A1IUIDIA Byl Ul IN220 01 A|9Y1] 10 paAlasqo sueiqiydwe pue sajndal eiueajlAsuuad "9 a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



¥ 'A3d

99
snuedlawe
X X v peo] uedLIBWY UISISes snueolawe ojng
suendalo
X X S Bou} 199110 uIByuoU sueldalo suoy
speo] % sbo.i4
euljoJed
X X S 3J1N] X0q uJdises | euljosed auadelia |
snjelopo
v 10dquns shJayjoulals
sLuaALgnl
X 1 31N} pal||aq-pal sAwapnasd
wnignigns
wnignigns
X 3N pnw ulaises uou.alsouny
eolydelboab
X X S a[un} dew sAwaidelo
nbiaquaynw
3 ajun] boq sAwaldA|D
eidjnasul
X X S 3[14N]) poom sAwaidA|D
o) ajuny s,buipue|g nbuipue|q sAw3
X S ajuun) panods erennb sAwws|D
e1oid
X X \"4 aJ1un) pajured uisisea e101d sAwasAiyd
eeulbrew
\"4 31N} paured puepiw e101d sAwasAiyd
eunuadias
X X v ajun) Buiddeus eIpAIBYD

Apnis |¥N BuLnp

3lIS ddNdd 1e paAlssqo

Se0p 11 1eY) se1edlpul (X)
:ddNdg sepn|oul abuey

snjeis elueA|Asuuad

aweN uowwod

aWeN 2111us1ds

(9 Jo ¢ abeq)

"(0TOZ D94d) sueiqiydwe pue sajildal 1ueIXa ‘DAITRU JO 1SI| UOISSIWWOD Je0og pue ysi4 elueAajlAsuuad Jaye

palJIPON "8IS ddNFg 2yl JO A1IUIDIA Byl Ul IN220 01 A|9Y1] 10 paAlasqo sueiqiydwe pue sajndal eiueajlAsuuad "9 a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



L9

¥ 'A3d

wnoedo
X S lapuewefes pajqJew ewoIsAquy
wnyenoew
X v Japueweles panods ewoisAquy
wnuejuosiayal
X S Japueweles uosiayar ewoisAquy
siapuewe|es
Ixooiqjoy
X 3 j00japeds ulaisea sndoiydeoas
X X v Boiy poom BINBAJAS BURY
ereydaoouayds
3 Bouy predoa| ured [ei1seOD euey
X S Bouy predoa| uisyuou suaidid euey
X X v Bouy j249x21d suisned euey
X X v Bouy usalb suelWe|D vURY
X X v Bouying | euelagsaled euey
Iwiey erelasu)
3 Bouy snioyo Aaslar maN sloepnasd
elelast) wnies)
S Bouy snioyo uisisam suoepnasd
winJeua} wnieus)
S BoJy snioyo puejdn sloepnasd
13419n19
X X v Jadaad Buuds uiayuou | 189N sUdepNasd
reuoydAyoe.q
S 6oy snioys ureunowl suoepnasd
X X v Boijoan Aeib 10j021S19A B|AH
X S peo} S Ja|moH 118|Mmo} 0jng
MRS [ DU .mmou 1 A SRR RUY (0 snjels elueAjAsuuad aWeN uowwo) aweN 2111ualds
91IS ddNgdd e paAlssqo :ddNg4g sapnjoul abuey

(9 Jo ¥ abed)

"(0TOZ D94d) sueiqiydwe pue sajildal 1ueIXa ‘DAITRU JO 1SI| UOISSIWWOD Je0og pue ysi4 elueAajlAsuuad Jaye

palJIPON "8IS ddNFg 2yl JO A1IUIDIA Byl Ul IN220 01 A|9Y1] 10 paAlasqo sueiqiydwe pue sajndal eiueajlAsuuad "9 a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




89

¥ 'A3d

X X v Japueweles yoeqgpal | snalauld uopoyls|d
X X v au panods-pal uislses SU32SaPUIA
SU32S3APUIA
snweyiydoloN
S Addndpniy snsojnoew
snunjoaN
X S Japueweles paol-ino} winyeinas
wnijA10epiwaH
X v Japuewrejes bulds snoniiAydiod
snonAydiod
snjiydounAo
X X v Japuewejes ebuo) epnedIbuoj
epneaibuo| eaoAing
X X v lapuewrees
paul-oMm] uldyuou | ereaulisiq easking
X v Japuewees snaeydoiyao
Asnp urejunow snyreubowsag
v lapuewreles |eas B|o21uowW
snyreubowsag
X X v Japuewejes Axsnp snosny
snyreubowsag
X S lapuaq|ay uialsea sisuaiuebale
sisualuebaje
snyoueliqoidAip
1 Japueweles uaalb snauae saplauy
X Japuewejes Jabn wnuubn
ewoisAquy
HDE [T 00 .mwou 1 A SRR RUY (0 snjels elueAjAsuuad aweN uowwo)d aweN 2111ualds
91IS ddNgdd e paAlssqo :ddNg4g sapnjoul abuey

(9 Jo g abed)

(0TOZ D94d) suelqiydwe pue sa|l1dal Juelxa ‘BAlleU JO 1SI| UOISSIWWOD Jeog pue ysiH elueajAsuuad Jaye
palJIPON "8IS ddNFg 2yl JO A1IUIDIA Byl Ul IN220 01 A|9Y1] 10 paAlasqo sueiqiydwe pue sajndal eiueajlAsuuad "9 a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



¥ 'noY
69

Vd Ul SIn220 Jabuoj ou ‘paredinxg = X
so19ads pauaiealyl = 1
uo199]|0d ‘uoliela)|e Jelgey Wodj stealyl 19a.1p ‘uonnguisip pauw|
‘auioap uonendod ‘uonoulsal abuel :sioioe) BuIMO||0) BY) JO BJOW JO SUO O} NP UOWWOI JOU ‘alel ‘uladuod |e1dads Jo saloads = S
sal19ads passbuepu =3
saloads ajepipue) =D

juepunqy =v

‘pusba
X X v Japueweles pal uiayuou Jaggnl
Jagni uoyopnasd
E! Japuewees pnw uialsea snuejuow
snuejuowW
uolopnasd
v lapueweles s,al1ys\ I3[lyam uopoyiald
IS lapueweles auiAel IpuowyoL
uopoyiaid
S lapuewrees luewyjoy uopouyla|d

abpl pue Aa|jea

X X v Japuewreles Awis snsounn|b
uopoyiald

MRS [ DU .wmou 1 A SRR RUY (0 snjels elueAjAsuuad aWeN uowwo) aweN 2111ualds

91IS ddNgdd e paAlssqo :ddNg4g sapnjoul abuey

(9 Jo 9 abeqd)
(0TOZ D94d) suelqiydwe pue sa|l1dal Juelxa ‘BAlleU JO 1SI| UOISSIWWOD Jeog pue ysiH elueajAsuuad Jaye
palJIPON "8IS ddNFg 2yl JO A1IUIDIA Byl Ul IN220 01 A|9Y1] 10 paAlasqo sueiqiydwe pue sajndal eiueajlAsuuad "9 a|qel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v



¥ 'A3d

0L
0 ejolun jes|peo.q el|ojife] ejolun
X X v SMO|[IM 'dds xires
X X X v asol ‘dds esoy
X v [eayjes suebnA ejjaunid
X X v srejdod ‘dds snjndod
X X o) sasselban|q ‘dds eod
X X o) urejueld ysi|bu3 | eiejoaoue| obelue|d
X o) anbuoipleaq | sninsiiy uowsalsuad
X o) 1J0M3SNO| UOWWOI sisuapeue?
sle[naIpad
X X o) aponsAauoy eoluodel vi921uo]
asauede|
X X o} sselb ajym eoluIbBIIA BISI99T
X X v [2ine| urelunow eljoje| elwey
X o) ysnigsnoq e|nyed xu1sAH
X X o) yse auym | euedlawe snuixel
o) sselbawn|d ‘dds snyjuen3
X sso|bng sJadia alebinA wniyog
X v [10J211 40N ‘dds wnipowsag
X X o) peayajin eliqe|b auolayd
X X X o) o) sabpas ‘dds xere)
X X o) o) abpas ybndn BIOLIS Xale)
X o) )sSnyuoys papJteaq wnyoala
wnnApAyoelg
X X X v sayaliq ‘dds ejmeg
X o) ano|bxoy asey "dds euejoainy
X X v v paamy||i UoW WO eoellAs seidsjosy
SY1lV MM IVN uoyaeyd enaidsuod josessew onsAw uopayiue sue|d 1SoH
003 selipAydn3g saAydn3g saurod Salllod elpoud
10dsiax2ayd yseq oe|g Buipn yseq 9A3 Alread
alowneg Auaginiy Buo ulaylioN

"'911S ddNF99g 2yl 1e u192u09 Jo saldads Ajju911nq JoJ siue|d 1Soy JO 82ua1indd0 ‘/ d|gel

(z Jo T abey)

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




1.

¥ 'A3d

m_cm>_>mccwn_ JO ®elIO|H IlejndseA syl ul Vd .\ﬁc:oo aulaznT ul mc_t:ooo SE pajusawniop = SY11VY
111 ABojoo3 Aq £002-066T PaAISsO = ||| OD3
Sa1eI20SSY heapuewloN Ag 8002-2002 PaAISSO = VN

suoireAIasqo salnads = X

sisoy Jefjidiared = 9

pooJ YNpy = Vv
X 19|0IA panea| adueT] Ble|090Ue| B[OIA
19]0IA AUMOp UJBYLION e|n1eLqWIH B[0IA
X v apsiyidwems wnannNw wnisiiy
X X X v paamiamal | sisuaded suaiedw|
X v ysnquonnq SI[eluapII0
snyuejeyda)d
X X X oV poommo.ie wnuubooal
wnuingiA
SV 11V M IVN uojaeyd enoidsuod jlosessewl onsAw uopayiue swe(d 1soH
003 selipAydn3g saAydn3g saurod Salljod elpoud
I SENRENe) yseq oe|g Buipn yseq 9A3 Alread
alowneg Auaginy Buo ulaylioN
(¢ Jo g abed

"'911S ddN99g 2yl 1e u1a2u09 Jo saldads Ajju911nq JoJ siue|d 1soy JO 82ualindd0 ‘/ d|gel

elueAjAsuuad ‘AlUno) aulaznT ‘alIS Jue|d Jamod JespnN puag [|2g pasodoid ay e euned [elL1salia] Jo AsAINS piaid v




Legend
*x BBNPP

D BBNPP Project Boundary

Vegetation Type

[ upland Forest
I upland Scrub/Shrub

[ old Field/Former Agricultural

I Agricultural

- Palustrine Forested Wetlands
Palustrine Scrub/Shrub Wetlands
Palustrine Emergent Wetlands

B Waterbodies

[ stormwater Detention Basin

[ Stream Channel
- Gravel Quarry

0.5 0.25 0 0.5 Miles
I N I Developed
. N
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=

NN

ENVIRONMENTAL CONSULTANTS

400 Old Reading Pike, Bldg A, Suite 101 Stowe, PA 19464




F-11
W-18
D\ RR1
? i | W-10
W-15
F6 O-M.
F-12 F5 W-9 F-7
v 1 oy
* ® F8 g W-11
O-1 °® F-10
P F-4
.\ W-6 ) W-12 F-9
F-17 o CRCDER0
o*® 53 $ W-5 F-15
- A
° F-1 F-2
e F-14
W-1 ./f’ W-3 W-4
\W-2 4&
W-14 \;
[ J
W-17
TR-1
u-n
W-18
F-16
Legend \
% BBNPP
D BBNPP Project Boundary
Vertebrate Survey Sectors
i : .
® Tomahawk Trap for Medium-sized Mammal
—— Sherman Live Trap lines for Small Mammals 2,200 1,100 0 2,200 Feet
N N
Figure 2.
_ Vertebrate survey sectors and _ NORMANDEAU ASSOCIATES
locations of mammal trap sites on the BBNPP site, MA ENVIRONMENTAL CONSULTANTS
May through September 2008 and 400 Old Reading Pike, Bldg A, Suite 101 Stowe, PA 19464
May through June 2010.




F-11

W-16
° \RR-1
6]
® W-15 % %
. @) e F'6 .
OF12 g w9 F7
W-13 W-7 °8
F-8
W-8
*O-l 9
s © -4 W6, W-12
F-17 )
@3 & ws 0 F-15
- e
= »
oF1 < F-2 F-14
0o -1 W-3 )
2 W-4
W-14
F-18 W-17
TR-1
F-13
Legend '
_ ® northern black racer
W-18 O northern brown snake
F-16
® northern water snake
® ceastern garter snake
O  eastern milk snake
©  eastern ribbon snake
E ©  northern ringneck snake
|| | | Vertebrate Survey Sectors
| | BBNPP Project Boundary
2,400 1,200 0 2,400 Feet Wetlands
HE T
Figure 3.
Locations of observations for seven species NORMANDEAU ASSOCIATES

of snakes on the BBNPP site,
May through September 2008 and
May through June 2010.
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Locations of observations for eight species . NORMANDEAU ASSOCIATES
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of salamanders on the BBNPP site,
May through September 2008 and
May through June 2010.
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Locations of observations for seven species NORMANDEAU ASSOCIATES
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Locations of observations for two butterfly species NORMANDEAU ASSOCIATES

of special concern, the Long Dash (Polites mystic)
and the Black Dash, (Euphyes conspicua)
at the BBNPP site, June and July 2008.
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A Field Survey of Terrestrial Fauna at the Proposed Bell Bend Nuclear Power Plant Site, Luzerne
County, Pennsylvania

APPENDICES

NOTE:

The original OCA (Owner Controlled Area) shown in Figures 1 through 5 of Appendix A was
changed subsequent to completion of the 2008 field study. The revised boundary, BBNPP Project
Boundary, is shown in Figures 2 through 7 of main body of the report. The original OCA has been
retained in Appendix A because it was the boundary at the time of the survey.
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A Field Survey of Terrestrial Fauna at the Proposed Bell Bend Nuclear Power Plant Site, Luzerne
County, Pennsylvania

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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A Field Survey of Terrestrial Fauna at the Proposed Bell Bend Nuclear Power Plant Site, Luzerne

County, Pennsylvania

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)

2)

3)

Rev. 4

Most sampling was by random opportunistic searching. In this, for terrestrial reptiles and
amphibians, | 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. 1 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.

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), | 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 % 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).

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. | 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 | had done), but | placed the traps out anyway. Traps were placed in marsh or ponds

82



A Field Survey of Terrestrial Fauna at the Proposed Bell Bend Nuclear Power Plant Site, Luzerne
County, Pennsylvania

4)

5)

Rev. 4

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
each end of the trap; each door was about %2 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, | 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.

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 | 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 | 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, | always carefully observed what |1 might find on the
roads, dead or alive. Likewise, | 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.

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.
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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
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 1 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.
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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
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 | 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, | heard
several calling on 9/6, and | 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
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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.

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.) - | 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 | 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. Itis
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.
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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.

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.) - | 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. | 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.
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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, | have dates of
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 1 first noted the carcass, as | was rapidly driving by it, |
believed it to be a dead snapping turtle. Only the next morning, when | 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. | 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
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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.

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 | 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 | had expected more commonly on the site,
given how much suitable-looking aquatic habitat is present and my efforts searching in such habitat.
However, | 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. lIts relatively small size and food of earthworms and frogs and
tadpoles facilitate such lives.
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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.

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. 1 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.
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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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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
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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
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
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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: | 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. | searched appropriate habitat for adult butterflies near food plants and on nectar sources. | used
a pair of 8X binoculars and also carried a net to collect voucher specimens where appropriate.

Findings: | 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, | speculate that
the first brood of this species was almost over and | probably would have found more individuals
had | 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. | 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: | 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. | searched appropriate habitat for adult butterflies near food plants and on
nectar sources. | used a pair of 8X binoculars and also carried a net to collect voucher specimens
where appropriate.

Findings: | 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
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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: | 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. | searched appropriate habitat for adult butterflies near food plants and on nectar sources. | used
a pair of 8X binoculars and also carried a net to collect voucher specimens where appropriate.

Findings: | 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, | speculate that
the first brood of this species was almost over and | probably would have found more individuals
had | 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. | 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: | 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. | searched appropriate habitat for adult butterflies near food plants and on
nectar sources. | used a pair of 8X binoculars and also carried a net to collect voucher specimens
where appropriate.

Findings: | 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
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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
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