
806.14(b)(1)(v)(C) Fish and wildlife (habitat quality, kind and number
of species).

Refer to attached BBNPP Environmental Report Sections:

2.4.1.2
2.4.1.3
4.3
5.3.1.2
5.3.2.2
5.3.3.2

Important Terrestrial Species and Habitats
Habitat Importance
Ecological Impact
Aquatic Ecosystems
Aquatic Ecosystems
Terrestrial Ecosystems

0CT 15 2009

SR.BB

Note: On October 6, 2009; the Pennsylvania Fish & Boat Commission
designated Walker Run as a Wild Trout Stream.



Part I Environmental Report Eco)ogy

(Lycopodium obscurum), partridge berry (Mitchella repens), ground cedar (Lycopodium

tristachyum) and stilt grass (Eulalia viminea).

Palustrine Emergent Wetlands

Palustrine emergent wetlands were located throughout the OCA. A diverse group of
herbaceous hydrophytic plants was present including soft rush (Juncus effusus), sedges (Carex
spp.), arrow-leaf tearthumb (Polygonum sagittatum), common boneset (Eupatorium
perfoliatum), giant goldenrod (Solidago gigantea), seedbox (Ludwigia alternifolia), nutsedges
(Cyperus spp.), blue vervain (Verbena hasta), New York ironweed (Vernonia noveboracensis),
swamp aster (Aster puniceus), cut-leaf coneflower (Rudbeckia laciniata), broad-leaved cattail
(Typha latifolia), reed canary grass (Phalaris arundinacea) and purple loosestrife (Lythrum
salicaria).

Palustrine Scrub/Shrub Wetlands

Several large palustrine scrub/shrub wetlands were located in the western part of the study
area and hydrophytic shrubs were a component of many wetlands across the site. Spicebush
was overwhelmingly the most abundant wetland-preferring shrub onsite. Other frequently
occurring wetland shrubs were highbush blueberry (Vaccinium corymbosum), meadowsweet
(Spirea latifolio), alders (Alnus spp.), silky dogwood (Comus ammomum), arrow-wood (Viburnum
dentatum) and grey dogwood (Comus racemosa).

Palustrine Forested Wetlands

Palustrine forested wetlands were the principal wetland type and large contiguous blocks of
this habitat extended across the western section of the OCA. Trees commonly found in wetland
forest habitat included red maple (Acer rubrum), silver maple (Acer saccharinum) black gum
(Nyssa sylvatica), pin oak (Quercuspalustris) and river birch (Betula nigra). In addition, upland-
preferring species such as white ash and yellow poplar were present on upland microsites
scattered throughout some forested wetlands.

Wetland forest understories were comprised largely of spicebush, highbush blueberry, arrow-
wood and winterberry (flex verticellata). Skunk cabbage (Symplocorpus foetidus)'predominated
in the groundcover along with sedges, jewelweed (Impatiens capensis), sensitive fern (Onoclea
sensibilis), clearweed (Pilea pumila), cinnamon fern (Osmunda cinnamomea), stout woodreed
grass (Cinna arundinacea), and swamp dewberry (Rubus hispidus).

2.4.1.2 Important Terrestrial Species and Habitats

NUREG-1 555 (NRC, 1999a) defines important species as: 1) species listed or proposed for listing
as threatened, endangered, candidate, or of concern in 50 CFR 17.11 and 50 CFR 17.12 (CFR,
2007a), 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. Floral and faunal surveys that document
observations made on the BBN PP OCA between August2007 and August2008 are summarized
herein.

information concerning the presence of threathened, endangered, and species ofo special
concern within a 0.5-mile radius of an area encompassing th OCA, adjacent PPL owned lands to
the north and the Susquehanna Riverlands was requested via correspondence submitted
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December 21, 2007 to the U.S Fish and Wildlife Service (USFWS), Pennsylvania Deparment of
Consevation and Natural Resources (PDCNR), Pennsylvania Fish and Boat Commission (PFBC)
and Pennsyvanial Game Commission (PGS). USFWS has jurisdiction over species of flora and
fauna designated a slisted, proposed or candidate under the Federal Endangered Species Act.
PDCNR has jurisdiction over rare plants, natural communities, terrestrial invertebrates and
certain geological features in Pennsylvania. PFBC has jurisdiction over state-listed reptiles and
amphibians. PGC has jurisdiction over state-listed birds and mammals in Pennsylvania.
Responses from these agencies are referenced in applicable sections below.

Table 2.4-1 lists each species and habitat identified as important for the BBNPP site and
surrounding area according to the criteria In NUREG-1555 (NRC, 1999a). Each species deemed
an important species is discussed in more detail below.

2.4.1.2.1 Mammals

Sixty-four species of native and introduced mammals currently reside in Pennsylvania (PBS,
2008) (Table 2.4-2). Virtually all of them could occur in the vicinity of the BBNPP site, based on
range maps, with the possible exceptions of the eastern spotted skunk (Spilogaleputorius), the

thirteen-lined ground squirrel (Spermophifus tridecemlineatus) and the least shrew (Cryptotis
parva). Twenty-nine different mammalian species were identified at the BBNPP OCA during 61
field-days of terrestrial fauna observation, mammal trapping, and bat mist-netting efforts
between October 16,2007 and September 10, 2008 and are listed in Table 2.4-2.

Nine mammalian species have been identified as potentially "important" at the BBNPP site
(Table 2.4-1) according to criteria defined in NUREG-1555 (NRC, 1999a). Four species qualify as
rare (State or Federally listed as threatened or endangered): They include the Indiana bat
(Myotis sodalis), eastern small-footed myotis (Myotis leibi), the Allegheny woodrat (Neotoma
magister) and the northern myotis (Myotis septeuntrionclis). Two species meet the criteria of
being commercially or recreationally valuable; white-tailed deer (Odocoileus virginianus) and
black bear (Ursusamericanus). Three additional species are "important" to the structure and
function of the local terrestrial ecosystem; the meadow vole (Microtus pennsylvanicus), deer
mouse (Peromyscus maniculatus), and the white-footed mouse (Peromyscus leucopus).

In correspondence with the Pennsylvania Game Commission (PGC, 2008g) concerning
mammalian impacts of the BBNPP site, it was determined that bat hibernacula were nearby and
that the following species may be impacted: small-footed myotis (Myotis leibi), northern
myotis (Myotis septentrionafhs), little brown (Myotis lucifugas), big brown (Eptesicus fuscus) and
the pipistrelle (Pipistrellus subflavus). The greatest impact, of course, would be if hibernacula
were to be destroyed or made inaccessible to the bats. However, to date, no hibernacula have
been located on the BBNPP site. Three of the five species of bats listed (little brown, big brown
and pipistrelle) have a State status of common and do not meet the criteria of "important" as
defined by NUREG-1 555 (NRC, 1999a). The other two (small-footed myotis and northern
myotis) are discussed below.

2.4.1.2.1.1 Rare Important Mammals

As described in more detail below, Rare Important Mammals at the BBNPP site includethe
Indiana bat, eastern small-footed myotis, Allegheny woodrat, and northern myotis.

A mist-net capture survey and habitat evaluation by an expert bat biologist was conducted
during June and July 2008. No Indiana bats were captured, seen or heard. No small-footed
myotis were captured. Four adult male northern myotis were captured and potentially suitable
roosting and maternity den habitat was determined to be present by walking throught the
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BBNPP OCA and looking for natural tree cavities where bats could roost or rear offspring.
Potential suitable roosting and maternity den habitat included most of the forested areas
where loose bark of shagbark hickory (Carya ovata), wild black cherry (Prunus serotina), red
maple (Acer rubrum) and dead snags greater than 5 in (13 cm) diameter at breast height were
present.

Indiana Bat

The Indiana bat, which is Federally and State listed as endangered, is known to occupy
hibernacula in Luzerne County, within 5 mi (8 km) of the BBNPP (PPL, 2006a). During non-
hibernating periods (April through mid-November) the Indiana bat typically favors sites under
exfoliating bark of large, often dead, trees as roosting sites and maternity dens. Though the
Indiana bat is not known to occur on the BBNPP site, there is favorable forested habitat (loose
bark of shagbark hickory (Carya ovata), wild black cherry (Prunus serotina) and red maple (Acer
rubrum) and dead snags greater than 5 in (13 cm) diameter at breast height (dbh)) that may be
used by the Indiana bat during non-hibernating periods. (PPL, 2006)

USFWS recommends that all tree cutting activities be restricted to the period November 15
through March 31, while the Indiana bat is hibernating, so that removal of trees does not
inadvertently injure or kill roosting individuals (maternity dens). If cutting is necessary from

April 1 through November 15, then no trees greater than 5 in (13 cm) dbh should be cut or
disturbed. Increase of old-growth forest acreage and forest contiguity, especially within several
miles of hibernation sites, is recommended to improve prospects for this species (PDCNR,
2008a). Consultation with USFWS will be performed for tree-cutting activities from April 1
through November 15, if necessary.

Indiana bat hibernation usually occurs during winter in caves or abandoned mines in
diagnostically dense clusters of about 250 bats per square foot (2,700 bats per square meter).
Hibernation habitat requirements for the Indiana bat are quite specific and suitable locations,
that are also free of excessive human disturbance, appear to be a limiting factor (USFWS, 2007).
Cool humid caves with stable temperatures, under 507F (1 0C) but above freezing, are required.

In the spring, when temperatures rise, the Indiana bat migrates from hibernation sites to
summer habitat in wooded areas where it usually roosts under loose tree bark on dead or dying
trees. Males usually roost alone or in small groups during summer while females roost in larger
groups of up to 100 or more (USFWS, 2008a). Maternity dens are usually behind flaking bark of
dead or dying snags along stream or river corridors and frequently in upland forests (PGC,
2008a).

The breeding season for the Indiana bat is in the fall, just before entering caves to hibernate.
Females experience delayed fertilization, storing the sperm through the winter and becoming
pregnant in spring, soon after emerging from hibernation and leaving their cavesi In the
summer, females form maternity colonies, and the young stay with their maternity colony
throughout their first summer. Typically, females only produce a single pup per year. The
Indiana bat eats mostly flies, wasps, beetles, leafhoppers, aphids, and caddisflies. Predators of
the Indiana bat include mink, black snakes, and screech owls.

The range of the Indiana bat includes at least 20 eastern states but its distribution is patchy as
nearly half of the national population hibernates each winter in caves in southern Indiana
(USFWS, 2008a). Nationwide population estimates from 1981 to 2007 have fluctuated from
about 362,000 to slightly over half a million (USFWS, 2008b). Pennsylvania's population
estimates have varied from about 700 to slightly over 1,000, between 2001 and 2007, and
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makes up only about 0.2% of the total national Indiana bat population (USFWS, 2008b). This
currently poor representation of the Indiana bat in Pennsylvania is not just a recent trend as it
appears its historical occurrence was restricted to just eight natural caves (PGC, 2008a).

Eastern Small-footed Myotis

The eastern small-footed myotis is listed as threatened in Pennsylvania and has been
documented in hibernacula within 5 mi (8 kin) of the BBNPP site. It is known to hibernate in
caves and mine shafts. Unlike most other bats, the eastern small-footed myotis does not
appear to hibernate in large colonies. In Pennsylvania, the largest known hibernating
population consisted of less than fifty individuals and in a majority of caves where eastern
small-footed myotis was found, less than five individuals were found in each cave. They have
rarely been encountered during the non-hibernating period so very little Is known about the
habitat requirements or food habitats of this rare bat.

Allegheny Woodrat

The Allegheny woodrat is classified as threatened in Pennsylvania. It has very specific habitat
requirements that seriously limit its distribution. The Allegheny woodrat is almost always
found in caves, cliff faces, in boulder piles or talus slopes along mountain tops. The closest
active site where the Allegheny woodrat is known to occur is in Carbon County, which borders I
Luzerne County to the east. No observations of this species have been made during current or
previous studies on the BBNPP site and no suitable habitat has been identified. Accordingly, it
is unlikely that the Allegheny woodrat will be impacted by the BBNPP site.

Northern Myotis

The current status of northern myotis in Pennsylvania is candidate rare. It is known to occupy
hibernacula In Luzerne County near the BBNPP site. Northern myotis hunt at night over small
ponds, in forest clearings, at tree top level and along forest edges. They eat a variety of night-
flying insects including caddisfiies, moths, beetles, flies, and leafhoppers. This species uses
caves and underground mines for hibernation and individuals may travel up to 35 mi (56 kin)
from their summer habitat for hibernation. Maternity roosts are located in tree cavities, under
exfoliating tree bark and in buildings (PNHP, 2008). During the June/July mist-net survey four
adult male northern myotis were captured. It is unlikely that this species will be significantly
impacted by the BBNPP site.

2.4.1.2.1.2 Commercially/Recreationally Important Mammals

Commercially/Recreationally Important Mammals at the BBNPP site include the white-tailed
deer and black bear.

White-tailed Deer

The white-tailed deer is, by far, the most important wild animal economically or recreationally
in Pennsylvania. There are more deer hunters in Pennsylvania than any other State and the
percentage of all hunters that 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 and was
observed frequently during the terrestrial vertebrate surveys. Although other mammal species
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were observed, none was as frequent or widespread over so many terrestrial habitats as white-
tailed deer.

The white-tailed deer is a large herbivorous (plant-eating) mammal favoring fragmented
brushy woods interspersed with abandoned fields and thickets. It is highly adaptable to most
settings where there is sufficient browse, and cover, including suburban settings (Halls, 1984).

In Pennsylvania, white-tailed deer breed from late-October to mid-December and fawns are
born just over 200 days later, from late-May through early-July. Does first come into estrus
when they reach about 80 lbs (36 kg), their first fall (at 6 months of age) in exceptionally good
habitat, but more often do not start breeding until 1.5 years of age (Halls, 1984). First
pregnancies usually yield a single fawn while subsequent pregnancies normally produce twins,
but occasionally triplets. Does with better nutrition tend to begin breeding at younger ages
and have larger litters. Does typically stay with their fawns for 12 months, until the next litter is
born. Young females tend to continue living near their mother and associate with other female
relatives lifelong. In contrast, most males disperse away from their natal home ranges and
female relatives between 12 and 18 months of age. Males begin growing their first set of
antlers in the spring, just under one year of age, and grow a new set each year thereafter.

Prior to European settlement, predation by gray wolf (Canis lupus), mountain lion (Felis concolor)
and Native Americans helped keep white-tailed deer populations in balance with their forested
ecosystems (Halls, 1984). During recent times, regulated hunting has been used in an attempt
to control overabundant deer herds. An absence of major natural predators, a decline in hunter
numbers, and land use changes that create abundant browse (abandonment of farmland and
forest fragmentation due to development) have currently resulted in high white-tailed deer
populations in Pennsylvania. Because none of these conditions is likely to change in the near
future, white-tailed deer populations are expected to remain high in the region.

Black Bear

The black bear is known to occur in the vicinity of the BBNPP. Both tracks and scat of bears were
detected during terrestrial faunal surveys of the BBNPP site.

The black bear is considered one of the premier big game animals in Pennsylvania and provides
a great deal of quality recreation for hunters. About 125,000 hunters purchase specific licenses
to hunt bears in Pennsylvania each year (PGC, 2006). The black bear also can be an indicator of
ecosystem health, a symbol of wilderness, and have major economic impacts.

In terms of habitat requirements, the black bear is strongly associated with forests and
attracted to dense vegetation, particularly dense shrub and tree growth in and around
wetlands. Black bear den sites often include rock cavities, hollow trees, excavations under tree
roots, or brush piles. The black bear is omnivorous but the bulk of its diet is vegetation such as
skunk cabbage (Symplocarpus foetidus), and nuts and berries; especially acorns (Quercus spp.),
beechnuts (Fagus grandifolia), black cherry (Prunus serotinus), blackberry (Rubus spp.), blueberry
(Vaccinium spp), and juneberry (Amelanchierspp.). Because black bears need to accumulate
large fat reserves prior to hibernating, acorns and beechnuts are critical (PGC, 2006).

Female black bears have a 2-year reproductive cycle. Most breeding occurs between mid-June
and mid-July (Alt, 1989). Eggs are fertilized at that time but do not implant on the uterus until
late-November or early-December (no matter when breeding occurred) in a process known as
delayed implantation. Cubs are born in winter dens during January in Pennsylvania (Alt, 1989),
after only about a 6-week developmental period, explaining their extremely altricial state. At
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birth, cubs average about 12 ounces (340 grams), are about 10 inches (25 centimeters) long
(from nose to tail), have about 0.1 in (0.3 cm) of hair covering their bodies and cannot see, hear
or smell (Alt, 1989). Mothers and cubs usually leave their dens during late March or early April
and travel together all year, weaning their cubs in the fall. They spend a second winter denning
and hibernating together, then the family breaks up in late spring or early summer when the
mother comes into estrus again-ending one reproductive cycle and starting another.

Female black bears do not begin reproducing until after they reach about 100 lbs (45 kg). In
Pennsylvania, most females produce their first litter at age three or four (Alt, 1989). Litter size
varies from one to five with larger litters being produced by older, heavier females (Alt, 1989).

The recovery of the black bear and its range expansion represents a remarkable success in the
history of Pennsylvania wildlife management. In the 1970's, there was great concern about the
future of the black bear. At that time, the statewide population was estimated at only about
2,500 and was largely restricted to about 20 counties in northcentral and northeastern
Pennsylvania. However, due to management actions (closed hunting seasons and stocking of
pregnant females) and impacts from long-term land use changes (conversion of farmland to
forest) the bear population made a dramatic increase and their range more than doubled in
recent decades. Currently, the black bear occupies more than 50 of Pennsylvania's 67 counties
and population estimates in recent years have hovered around 15,000 (PGC, 2006).

2.4.1.2.1.3 Ecologically Important Mammals

Meadow Vole, Deer Mouse and White-footed Mouse

The meadow vole (Microtus pennsylvanicus), deer mouse (Peromyscus maniculatus) and white-
footed mouse (Peromyscus leucopus) are of significant ecological importance to the BBN PP site.
Nearly every terrestrial habitat at BBNPP is colonized with one or more of these species.
Because of theirabundance and ubiquitous distribution across nearly all habitats, these species
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).

The meadow vole feeds throughout the day and night primarily on grasses, sedges, legumes,
tubers, and roots (Reich, 1981) while the two Peromyscus species are primarily nocturnal and
tend to feed more on insects and seeds (Lackey, 1985; Merritt, 1987). The insectivorous food
habits of the deer mouse and white-footed mouse have been credited with helping control
some insect infestations such as gypsy moth (Lymantria dispar) and its negative forest
ecosystem impacts of tree defoliation and associated mortality, particularly among the oaks
(Quercus, spp.) (Merritt, 1987).

Of all the mammalian species in Pennsylvania, the meadow vole, deer mouse, and white-footed
mouse are among the most prolific. The breeding season for these small mammals in
Pennsylvania runs from about March through October. The meadow vole, under ideal field
conditions, are known to produce up to nine litters a year with each litter consisting of up to
eight pups for a potential of 72 young produced in a single breeding season (Merritt, 1987).
This potential is rarely obtained, of course, because of high predatory mortality. For the
Peromyscus species, sexual maturity is reached at about two months of age and gestation is
only about 23 days. Females ovulate immediately after parturition and often become pregnant
while nursing. A single female may bear up to 28 young, in up to four litters, during the 8-
month breeding season (Merritt, 1987). In addition, females born in the early part of the
breeding season are also contributing litters by late summer and fall.
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Common predators of these small mammals include foxes, raccoons, skunks, weasels, minks,
hawks, owls, crows, bluejays, and snakes. The distribution and abundance of the meadow vole,
deer mouse, and white-footed mouse play an important role in the reproductive success and
survival of many predators in the terrestrial ecosystem of the BBNPP OCA.

2.4.1.2.2 Birds

Two hundred forty-eight species of birds were observed within 5 mi (8 km) SSES (adjacent to
the BBNPP site) during environmental studies between 1977 and 1994 (Ecology il1, 1995). Gross
(2004) reported 247 bird species (126 breeding bird species) on the Pennsylvania Important
Bird Area #50, the Susquehanna Riverlands, 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 surveys
(CMNH, 2008). One hundred and twenty three bird species were observed during 41 field-days
of terrestrial fauna observations between October 16, 2007 and September 10, 2008 in recent
surveys at the BBNPP site. Table 2A-3 lists bird species observed in each of the studies
discussed above at or near the BBNPP OCA.

Five bird species have been identified as "important" at the BBNPP OCA (Table 2.4-1) according
to criteria defined in NUREG-1 555 (NRC, 1999a). 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 (scarlet tanager).

2.4.1.2.2.1 Rare Important Birds

None of the nearly 250 bird species observed during studies at or near the BBNPP site is listed
on the Federal threatened or endangered list; however, ten species are listed on the State
threatened or endangered list. They include the bald eagle (Haliaeetus leucocephalus),
peregrine falcon (Falco peregrinus), osprey (Pandion haliaetus), short-eared owl (Asio flammeus),
upland sandpiper (Bartramia iongicauda), American bittern (Botaurus lentiginosus), least bittern
(Ixobrychus exillis), great egret (Casmerodius alba), black tern (ChIldonias niger), and the 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, the
American bittern, is a migrant that may have historically nested in the area, although no
nestings have been documented recently (Ecology III, 1995). These seven migrant, non-
breeding species are unlikely to be significantly impacted by the BBNPP site; therefore, no
further discussion of them will follow. Though the peregrine falcon, bald eagle, and osprey are
not known to nest at the BBNPP site, they have recently been nesting within 10 mi (16 kin) of
the BBNPP site. Observations have increased in recent years, and are discussed further below.

Peregrine Falcon

The peregrine falcon is listed as endangered in Pennsylvania. In the vicinity of BBNPP site its
status was listed as "a rare but regular migrant" just over a decade ago (Ecology [i1, 1995). The
peregrine falcon is one of the most widely distributed birds in the world, found on all
continents except Antarctica, and on many oceanic islands (CLO, 2008). Sexual maturity occurs
at 3 years of age. A clutch of 3 to 4 eggs is laid in April. Incubation lasts about 33 days, with
both adults partaking in incubating and feeding the young. Young birds can fly in 35 to 42
days. Common peregrine falcon prey consists of rock doves (Columba fivia), ducks (Anatidae),
blackbirds (Icteridae), and other birds. The peregrine falcon swoops down on its prey and
strikes it with its talons. The peregrine falcon may be the fastest animal in the world, reaching
speeds up to 200 mph (322 kph) in a dive (USFWS, 2008c).
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In terms of habitat requirements, the peregrine falcon historically nested on high cliffs
overlooking river systems where abundant avian prey was found (PGC, 2008b). Records
indicate the peregrine falcon once nested at 44 sites in at least 21 Pennsylvania counties (PGC,
2008b) before their dramatic decline, nationwide, in the 1950's. This national decline, due to
egg-shell thinning from accumulation of pesticides, especially DDT, resulted in the peregrine
falcon being listed as a Federally endangered species in 1970 (USFWS, 2008c). DDT was banned
in the United States in 1973.

The peregrine falcon was reintroduced through releases of captive-bred birds and the first
nesting in Pennsylvania during recovery was documented in 1987 on a bridge in Philadelphia.
The recovery continued slowly with additional reintroductions through the 1990's, reaching a
total of 10 nesting pairs in 2000 (Brauning, 2007). The national population was recovering as
well and the peregrine falcon was delisted from national endangered status in 1999. In 2003,
the first successful nesting on a cliff occurred in Pennsylvania and in 2007 Pennsylvania
reported its most successful year for peregrine falcon reproduction with 24 nesting pairs
(Brauning, 2007).

In 2007, a pair of pergrine falcons nested and raised young along the Susquehanna River
(Brauning, 2007), less than 2 mi (3 kin) from the BBNPP OCA. In 2008, the pair successfully
raised young at the same location.

Only one observation of a peregrine falcon was made at the BBNPP OCA during the 41 field-

days of the terrestrial vertebrate survey.

Bald Eagle

The bald eagle is currently listed as threatened for Pennsylvania and was delisted from the
Federal Endangered Species List on June 28, 2007. Bald eagle sightings in the OCA are
increasingly common and nesting sites are known to exist within 10 mi (16 km) of the BBNPP
OCA. However, there are no known nests on the BBNPP OCA, and no observations of bald
eagles were made during the terrestrial fauna surveys.

Bald eagles prefer to perch and nest in tall trees within sight of rivers, lakes, and marshes where
they can find fish, which is their staple food. They will also feed on waterfowl, turtles, rabbits,
snakes and other small animals and carrion (USFWS, 2008d). Bald eagles require bodies of
shallow water where adequate food exists and human disturbance is limited. Nesting eagles
are particularly sensitive to human intrusions or disturbances (PGC, 2008c).

Breeding bald eagles typically lay one to three eggs in March or April which hatch after about
35 days of incubation. The young eagles fledge within 3 months and are on their own about a
month later (USFWS, 2008d).

The bald eagle has made a dramatic recovery in recent decades both nationally and in
Pennsylvania. Due to adverse effects of DDT on egg shell thickness and hatchability and other
factors, the bald eagle was threatened with extinction by the early 1960's with an estimate of
only 417 nesting pairs remaining in the lower 48 States (USFWS, 2008d). In response to a ban
on DDT and additional protection from the Endangered Species Act, and reintroduction efforts,
the bald eagle numbers increased. By 2007, the USFWS estimated nearly 10,000 nesting pairs
were in the contiguous United States and the bald eagle was removed from the Endangered
Species List (USFWS, 2008d).
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Even as late as 1980, there were only three pairs of bald eagles nesting in Pennsylvania (PGC,
2008c). In 2005, the Pennsylvania Game Commission surveys indicated the number of active
nesting pairs had grown to 99 which fledged 118 eaglets that year alone (PGC, 2008d).

Osprey

The 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 mi (16
kin) of the site (Ecology III, 1995). However, there are no known nests on the BBNPP OCA, and
no observations of osprey were made during the terrestrial fauna surveys.

In terms of habitat requirements, ospreys prefer lakes, ponds, rivers and marshes bordered by
trees. They require open water containing adequate fishing opportunities. Their stick nests are
usually built in large trees near water and are reused for multiple years (PGC, 2008e).

The osprey feeds almost exclusively on live fish. Breeding pairs bond for life. Males feed
females while on the nest. Osprey usually lay 2 to 4 eggs that hatch after about a 30-day
incubation. Chicks grow rapidly and are ready to test their wings in 5 to 7 weeks. Osprey arrive
in Pennsylvania in the spring and depart in early fall. They migrate south to spend the winter in
Central and South America.

Like the peregrine falcon and the bald eagle, DDT played an important role in decimating
osprey numbers during the 1950's and 1960's. The osprey was listed as extirpated as a
breeding bird in Pennsylvania in 1979. Reintroduction efforts in Pennsylvania and adjacent
areas helped to restore the osprey. Between 1980 and 1996,265 ospreys-obtained as nestlings
from Chesapeake Bay nests-were released in Pennsylvania (PGC, 2008e) and it was downlisted
from endangered to threatened in Pennsylvania in 1998. As of 2004, at least 65 pairs of ospreys
nested in 17 counties in Pennsylvania (PGC, 2008e).

2.4.1.2.2.2 Commercially/Recreationally Important Birds

Wild turkey

Wild turkey (Meleagris gallopovo) was frequently observed on the BBNPP site during faunal
surveys. Wild turkey is one of the most important birds in Pennsylvania 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, 2008f) and it is a very
popular activity in Luzerne County and around the vicinity of the BBNPP site.

Wild turkey depend on forested habitats but seem to do best in a mix of forested, actively
farmed and reverting farmland habitat types (PGC, 2008f) which matches the habitat found at
the BBNPP site.

The breeding season of the wild turkey is primarily from late March through May. Hens
typically lay about 12 eggs though clutch size varies from 8 to 15. Incubation takes about 28
days. By 6 weeks of age the poults are fairly strong fliers and roost in trees with the hen.

Primary food items for the wild turkey in Pennsylvania include acorns, beechnuts, grapes,
cherries, thornapples, crustaceans, insects, and green plant material. Foxes, bobcats, coyotes
and great horned owls prey on nesting hens; eggs are also eaten by raccoons, opossums, mink,
black snakes, skunks, crows and red squirrels.
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During the late 1800's, the wild turkey was decimated by market hunting and habitat
destruction as a result of the cutting of most of the eastern forests. In 1900, an estimated 5,000
wild turkeys, restricted to southcentral portions of the State, were all that remained in
Pennsylvania (PGC, 2008f). Increased protection for this species as well as management
actions (stocking new areas with wild-trapped turkeys) and conversion of agricultural habitat
to forest due to land use changes set the stage fora remarkable comeback. Currently the
Statewide wild turkey population is estimated at about 250,000 and they occur in all 67
counties (PGC, 2008f).

2.4.1.2.2.3 Ecologically Important Birds

Scarlet Tanager

The scarlet tanager (Piranga olivacea) Is included as an important species because it can serve
as a biological indicator of effects related to forest fragmentation. Given the relatively high
frequency of observance at the BBNPP site and its forest interior habitat preference, a rarity or
absence of observations could indicate a degradation of forest interior habitat.

The scarlet tanager represents one of the most frequently observed forest interior bird (FIB)
species observed in the BBNPP OCA area during the late spring and summer of 2008 (as
expected, this migratory species was not observed during fall of 2007 or winter or early spring
2008). Predictably, all of the FIB species were observed primarily in the forested sections of the
project site area.

FIB species are birds that require large forested areas to breed successfully and maintain viable
populations. Most FIB species have suffered noticeable population declines in Pennsylvania
and elsewhere in the eastern United States concurrent with increased fragmentation of forest
cover by urban development in the last 50 years.

The minimum area required for high, moderate, or low suitability for scarlet tanager breeding
has been intensively studied and reported in the literature (Rosenberg, 1999). In the
Appalachian Region, of which BBNPP site is a part, for a 2,500-acre (1,01 2-hectare) block which
is only 40 percent forested, it only requires 25 acres of forest (I 0-hectare) to be classified high
quality (Rosenberg, 1999). Many of the forested areas in southwestern and eastern portions of
the BBNPP site exceed 25 acres (1 0-hectare) and would be classified excellent scarlet tanager
breeding habitat.

The scarlet tanager breeds in woodland areas, constructing open-cup nests in the mid-story/
canopy. Eggs are laid in clutch sizes of three to five, with an incubation period of 13 to 14 days.
Nine to 11 days are needed to. fledge.

The scarlet tanager is a neotropical migrant that breeds in Pennsylvania but winters primarily in
Central and South America. Most of the FIB species that have suffered the greatest population
declines over the last 50 years are neotropical migrants. Neotropical migrant FIB species are
sensitive not only to changes in their breeding habitats in eastern North America but also to
changes to their wintering habits in Central and South America. The breeding season of the
scarlet tanager peaks during the second week of June in Pennsylvania but observations of food
carrying ranged from May 16 through August 9 (Braunning, 1992).

2.4.1.2.3 Reptiles and Amphibians

Seventy-four species of native, extant reptiles and amphibians currently occur in Pennsylvania,
according to a publication of the Pennsylvania Fish and Boat Commission (PFBC, 2008a).
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Twenty-seven species of reptiles and amphibians were detected, either observed or heard,
during the herptological survey on the BBNPP OCA.

Thirteen (18%) of Pennsylvania's 74 reptile and amphibian species are classified as State
endangered, threatened or candidate and an additional 29 (39%) are classified as species of
special concern (PFBC, 2008a) (Table 2.4-4). Based on available range maps (POHA, 2008) only
one endangered species, the Eastern spadefoot (Scaphiupus holbrookis); one threatened
species, the redbelly turtle (Pseudemys rubriventris); and one candidate species, the timber
rattlesnake (Crotalushorridus) may possibly occur at the BBNPP OCA (Table 2.4-4). Using similar
criteria, 15 of Pennsylvania's 29 species of special concern have ranges that include the BBNPP
site (Table 2.4-4). They include the northern copperhead (Agkistrodon contortrix), eastern
hognose snake (Heterodon platirhinos), smooth green snake (Liochlorophis vemalis), eastern
ribbon snake (Thamnophis sauritus), eastern box turtle (Terrapene carolina carolina), spotted
turtle (Clemmys guttata), wood turtle (Glyptemys insculpto), map turtle (Graptemys geographico),
northern leopard frog (Rana pipiens), northern cricket frog (Acris crepitans crepitans), Fowler's
toad (Bufo fowlert), eastern hellbender (Cryptobranchus alleganiensis alleganiensis), Jefferson
salamander (Ambystomajeffersonianum), marbled salamander (Ambystoma opacum), and the
four-toed salamander (Hemidactylium scutatum).

The only reptile or amphibian listed in correspondence from the Pennsylvania Fish & Boat
Commission (PFBC, 2008b) regarding Species Impact Review (SIR) for rare, candidate,
threatened and endangered species at the BBNPP site was the eastern hognose snake
(Heterodon platyrhinos). A discussion for this species as well as the eastern spadefoot, redbelly
turtle and timber rattlesnake is provided below.

2.4.1.2.3.1 Important Rare Reptiles and Amphibians

Eastern Spadefoot

The eastern spadefoot is currently listed as endangered in Pennsylvania. It was recorded in
Luzerne County during the original Pennsylvania Herpetological Atlas work between 1997 and
2002 (POHA, 2008). However, to date (May 1, 2008) the eastern spadefoot has not been
observed at the BBNPP site during the ongoing terrestrial or aquatic field studies.

Important breeding habitat for the eastern spadefoot includes temporary bodies of water;
flooded fields, woodland ponds, ditches, and extensive puddles (Tyning, 1990). The breeding
behavior of the eastern spadefoot is explosive and is brought on by heavy rains that create
temporary pools usually between March and July, depending on location (Hulse et al., 2001).
Development of the eggs is rapid because they must hatch before the vernal pools dry out.
The larval period ranges from 12 to 40 days. The eastern spadefoot is nocturnal and
carnivorous, feeding primarily on worms and various arthropods.

Redbelly Turtle

The redbelly turtle is currently listed as threatened in Pennsylvania. While working on the
original Pennsylvania Herpetological Atlas, between 1997 and 2002, Dr. Hulse reported redbelly
turtles in Luzerne County (POHA, 2008). To date (May 1, 2008), however, no redbelly turtles
have been observed at the BBNPP site during the terrestrial or aquatic field studies.

The redbelly turtle produces one clutch each year consisting of eight to 22 eggs placed under
about 4 in (10 cm) of sand in early June or July usually within 100 yd (91 m) of water. Females
tend to return to the same nesting areas each year. The young emerge as hatchlings after 73 to
80 days, usually between August and October, and quickly make their way to the nearest water

BONPP 2-431 Rev. I
Q 2008 UniStar Nuclear Services, LLC. All rights reserved,

COPYRIGHT PROTECTED



Part 3: Environmental Report Ecology

source, where they will develop into adults. They do not reach sexual maturity until 5 to 9 years
of age (UMMZ, 2008). Mating occurs in shallow water in the spring and fall.

Timber Rattlesnake

The timber rattlesnake is listed as a candidate species of special concern in Pennsylvania and is
known to occur in Luzeme County (POHA, 2008). However, to date (May 2, 2008) no timber
rattlesnakes have been observed at the BBNPP OCA during the terrestrial or aquatic field
studies, or during the reptile and amphibian survey efforts performed from August 2007
through September 2008. In addition, no suitable habitat, such as rock ledges, rock and
boulder slides, and relatively wild forested habitat, for this species appears to exist in the OCA.

Timber rattlesnakes inhabit rocky, mountainous terrain and favor south-facing slopes for
warmth and dryness (Allen, 1992). They require adequate plant growth for cover and food.
Huckleberry bushes, scrub oak, and mountain laurel are plants often associated with good
rattlesnake cover. The huckleberry bushes bear berries in late summer, which attract small
mammals and birds that provide a source of food for timber rattlesnakes.

Timber rattlesnakes hibernate below frost line, deep within rocky crevices. Hibernation usually
begins in late September and continues until late April or early May when ground temperatures
are between 600 and 720 F (06° and 220 C) (Allen, 1992). Following hibernation, males and non-
pregnant females (breeding may occur in late fall or early spring) fan out from the immediate
location of the den site in search of food. Pregnant females usually do not stray as far,
preferring to sunbathe and incubate the young, which are born in late August or early
September (Allen, 1992). Litters consist of nine to eleven young. Females do not breed
annually, and often skip 1 to 3 years between litters.

Eastern Hognose Snake

The hognose snake is a species of special concern in Pennsylvania. Its range includes the
BBNPP OCA but it has not been observed there during the terrestrial or aquatic field studies.
The lack of hognose snakes may be a result of habitat deficiencies, such as a lack of sandy area
or a lack of toads, which it feeds on almost exclusively.

Eastern hognose snakes are primarily inhabitants of grasslands and open forests near water
and show a strong preference for dry, sandy soil where they can burrow, both for protection
and in search of food (Hulse et al., 2001). In Pennsylvania, eastern hognose snakes are primarily
found along sandy river and stream bottoms and on sand ridges in mountainous areas (Hulse,
2001).

In the Northeast, eastern hognose snakes emerge from hibernation in late April and early May.
Activity increases to a peak in July and then slowly tapers off through August and September
until it ceases in early or mid-October. They feed primarily on toads and frogs; however,
salamanders, lizards, hatchling turtles, small mammals, earthworms, insects, and centipedes
have afso been reported as food items (Hulse et al., 2001). Mating occurs in the spring and/or
fall prior to or shortly after hibernation. Egg laying usually takes place in late June. Eggs are
buried in loose soil at a depth of about 4-6 in (10-15 cm). Clutch size is variable with most
females having clutches that range from 15 to 25 eggs. Clutch size is correlated with female
body size; larger females lay more eggs (Hulse et al., 2001). Incubation usually lasts from 45 to
64 days.
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2.4.1.2.4 Insects

In January 2008, four butterfly species of special concern, thought to occupy areas near the
BBNPP site were identified in correspondence with the Pennsylvania Department of
Conservation and Natural Resources (DCNR) to the U.S. NRC. They were the Northern Pearly-
Eye (Enodia anthedon), Baltimore Checkerspot (Euphydras phaeton), Mulberry Wing (Poanes
massasoit)'and Long Dash (Polites mystic). In July 2008, the entomologist who conducted the
butterfly survey identified 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. However, one new butterfly species, the black dash (Euphyes conspicua) was added
for Luzerne County-

The OCA potentially provides suitable habitat for the butterflies listed above based on habitat
descriptions provided by DCNR and information collected through concerning life histories,
and breeding/foraging preferences of these species. DCNR requested in its current response
letter that attempts be made to minimize impacts to potential habitat for these butterflies
within the OCA. Table 2.4-32 provides information on the occurrence of host plant species on
the BBNPP OCA for each of the butterfly species listed. PDCNR requested that attempts be
made to minimize impacts to potential habitat for these butterflies within the project area.
Accordingly, care will be taken to prevent loss of plant species listed in Table 2.4-32.

At the request of the DCNR, a butterfly survey was conducted by an experienced entomlogist
during June and July 2008. No northern pearly-eye, mulberry wing, or Baltimore checkerspot
butterflies were located during the butterfly survey. One long dash butterfly and a pair of black
dash butterflies were collected. In addition, 8 to 10 black dash butterflies were observed at the
BBNPP OCA as part of the July 2008 butterfly survey.

2.4.1.2.5 Plants

Information concerning the presence of endangered, threatened and special concern plants
within a 0.5-mile (0.8-kilometer) radius of the OCA was requested via correspondence
submitted December 21, 2007, to the U. S. Fish and Wildlife Service (USFWS) and Pennsylvania
Department of Conservation and Natural Resources (DCNR). USFWS jurisdiction includes flora
designated as listed, proposed or candidate under the Federal Endangered Species Act. DCNR
has jurisdiction over flora considered to be rare in Pennsylvania. Neither agency reported any
known occurrences of plants designated as endangered, threatened or of special concern
within the search area.(USFWS 2008 e and PDCNR 2008b)

Plants meeting the NUREG-1555 criteria for important species include black cherry (Prunus
serotina), red maple (Acer rubrum), river birch (Betulanigra), spicebush (Lindera benzoin), skunk
cabbage (Symplocarpus foetidus) and Canada goldenrod (Solidago canadensis) (Table 2.4-1).
Black cherry is commercially important and plentiful in upland forests onsite. Black cherry
wood is one of Pennsylvania's most valuable forest products. Red maple, river birch, spicebush,
skunk cabbage and Canada goldenrod represent ecosystem critical plants. These species are
overwhelmingly dominant in one or more of the major plant communities vegetating the OCA.
Due to their abundance, these plants would be very influential in shaping the structure and
ecological processes of these communities.

2.4.1.2.6 Habitats

Palustrine wetland communities present in the BBNPP OCA were identified as important
habitats and include emergent, scrub/shrub and forested cover types (Figure 2.4-2). Wetland
boundaries were delineated during the period of July 2007 through August 2008 using the
methodology presented in the U.S. Army Corps of Engineers Wetlands Delineation Manual
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(USACE, 1987), which involves the use of vegetation, soils, and hydrology to establish
juridictional boundaries. The boundaries were marked with sequentially numbered flags that
were then located by a registered professional surveyor. The surveyed boundaries were
verified to ensure accuracy.

Additional property was added to the OCA between March and August 2008. Wetlands on
these properties were identified using National Wetland Inventory mapping, soil surveys, and
field inspections. These wetlands were mapped for planning purposes using Global
Positioning System coordinates and engineering judgement.

The Susquehanna Riverlands Environmental Preserve was also identified as an important
habitat and bounds the eastern end of the OCA. The 1,200-acre (486-hectare) preserve
encompasses a wide variety of upland and wetland habitats along both sides of the
Susquehanna River, and includes a 400-acre (161-hectare) public recreation area.

2.4.1.3 Habitat Importance

Indiana Bat: Though Indiana bats have been documented to use hibernacula within 5 mi (8 km)
of the BBNPP site, no Indiana bats or potential hibernacula have been located in the OCA.
Potential roosting areas and maternity dens in the form of exfoliating bark of larger tree
species, notably shagbark hickory, is present in some of the forested areas of the OCA.

White-tailed Deer, Black Bear, and Wild Turkey: Each of these species, which have been
identified as commercially and recreationally important, and are abundant in the BBNPP site
area, have flourished in the mosaic of forest and agriculture habitats so common in Luzerne
County and adjacent areas. Because of the demonstrated ability of these species to adapt to a
variety of habitats and circumstances, their populations are not generally sensitive to localized
habitat changes.

Bald Eagle, Peregrine Falcon, and Osprey: Though each of these species have been seen with
increasing frequency in recent years along the Susquehanna River, most of their activity has
been concentrated closer to the river than the BBNPP sJte. No nesting or roosting sites have
been documented on the BBNPP construction site itself. Only one peregrine falcon was
observed on the OCA during the faunal survey.

Scarlet Tanager (and other Forest Interior Birds): At the BBNPP site, based on forest block and
tree sizes (Rosenberg, 1999), the majority of the forests in the site constitute moderate to high
breeding habitat quality for scarlet tanager.

Plant communities and constituent plant species identified within the BBNPP site are common
throughout northeastern Pennsylvania. Development of the OCA may result in a cumulative
local loss of these communities and species. However, the regional impact would be relatively
insignificant. Impacts to wetlands will be mitigated through the construction of similar
wetland habitat.

2.4.1.4 Disease Vector and Pest Species

A disease vector is an organism (commonly an insect) that carries disease agents (commonly
bacteria or fungi) to a receptor host, which can be man, domestic or wild animals, or crops or
wild plants. One disease vector known to occur on the BBNPP site is the deer tick (fxodes
scapularis), which transmits Lyme disease to humans. Lyme disease is a non-fatal but
potentially debilitating disease whose victims can display fever and severe joint pain. The
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4.3 ECOLOGICAL IMPACT

4.3.1 TERRESTRIAL ECOSYSTEMS

This section describes the impacts of construction on the terrestrial ecosystem. The BBNPP
Owner Controlled Area (OCA) is equivalent to the construction zone and is shown in Figure 4.3-

1. An estimate of all land areas, including both developed lands and undeveloped terrestrial
habitats, that would be temporarily or permanently disturbed during construction of BBNPP

and supporting facilities is provided in Table 4.1-1. Approximately 630 ac (255 ha) of the BBNPP
OCA would be disturbed by site preparation and construction. This area is assumed to be the
maximum area of soil to be exposed at any time.

Approximately 365 ac (148 ha) (developed and undeveloped) would be permanently
converted to structures, pavement, or other intensively-maintained exterior grounds. These
facilities will include the proposed power block, switchyards, CWS and ESWS cooling towers,
ESWEMS Retention Pond, combined wastewater retention pond, water treatment plant,
permanent parking and laydown areas, roads, railroad, stormwater ponds, soil stockpile and
CWS Makeup Water Intake Structure. Temporary disturbance of forest cover would also be
considered effectively permanent due to the time needed to recreate forest cover of similar
maturity.

Approximately 265 ac (107 ha) (developed and undeveloped) would be temporarily disturbed,
only, to accommodate the batch plant, modular assembly area, and temporary offices,
warehouses, parking and laydown areas. Acreage not containing permanent structures would
be restored by grading and revegating to the extent practicable.

Construction impacts to terrestrial habitats, only, will entail a permanent loss of 351 ac (142 ha),

and temporary disturbance of 213 ac (86 ha) as shown in Figure 4.3-2 and Table 4.3-1.
Permanent terrestrial habitat losses are small compared to the 4,390,530 ac (1,776,784 ha) of
terrestrial habitat in the region as shown in Table 2.2-5. Wetlands comprise approximately 36
ac (14.6 ha) of the permanently lost terrestrial habitat, as shown in Figure 4.3-2 Permanent
wetland losses are also small compared to the 83,797 ac (33,911 ha) of wetlands in the region
(Eastern Pennsylvania).

Additionally, construction of the surface water CWS Makeup Water Intake Structure and
blowdown diffuser structure will involve very minor impacts of 0.7 acres (0.3 hectares) within

the Susquehanna River as shown in Figure 2.2-1. Wherever possible, the construction footprint
has been designed to minimize impacts to the river channel and terrestrial ecosystems,

specifically potential habitat for species of special concern; wetlands; and forest cover,
especially large blocks of contiguous forest that provide habitat for forest interior dwelling
species.

Construction activities will start upon receipt of all federal, state, county and local permits
necessaryto start clearing and grading of the site. Start and end dates of construction activities
for non safety-related systems and structures are discussed in Section 1.0.

4.3,1.1 Vegetation

Plant Communities and Habitats:

Clearing and grubbing will result in the vegetation losses shown in Figure 4.3-1 and
summarized in Table 4.3-1. The losses will include approximately 174 ac (70 ha) of upland
deciduous forest cover and approximately 22 ac (9 ha) of palustrine forested wetland cover.
The majority of both the upland and wetland forest covers is composed of well-developed
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overstory and understory strata. Many canopy trees are over 12 in (30 cm) in diameter at breast
height. Other vegetation losses from both permanent and temporary disturbances will include
approximately:

* 174 ac (70 ha) of upland scrub/shrub vegetation,

+ 179.8 ac (72.6 ha) of old field vegetation,

* 134.4 ac (54.3 ha) of agricultural land including an abandoned orchard,

1 4.0 ac (5.7 ha) of palustrine emergent (herbaceous marsh) vegetation,

0.7 ac (0.3 ha) of scrub/shrub vegetation,

Each of the affected types of vegetation is common throughout the region.

The boundaries of vegetated areas subject to clearing and grubbing will be prominently
marked prior to site preparation. Merchantable timber within marked areas may be harvested
prior to site preparation. Merchantable timber occurs almost entirely in areas-of upland
deciduous forest and palustrine forested wetland cover. Stumps, shrubs, and saplings will be
grubbed, and groundcover and leaf litter will be cleared to prepare the land surface for grading.
Felled trees, stumps, and other woody material will be disposed of by chipping and spreading
the wood chips, and/or sent to an offsite composting facility or landfill.

Opportunities to recycle woody material for use elsewhere on the BBNPP site or for sale to the
public may be considered. Recycling opportunities could include cutting logs into firewood,
using wood chips to mulch landscaped areas, using logs to line pathways, piling logs and brush
in open fields to improve terrestrial wildlife habitat, and placing stumps (root wads) in stream
channels to prevent bank erosion and enhance aquatic habitat.

Practicable opportunities to preserve Individual trees are not available within the broad
contiguous areas of land that must be graded to construct the power block, switchyard, cooling
tower and other large permanent structures. However, a biologist will examine forested areas
subject to clearing for the temporary construction parking areas, construction office and
warehouse area, and construction laydown areas for aesthetically outstanding trees or clusters
of trees that might be capable of preservation without interfering with construction activities.

Silt fences will be erected around the perimeter of the construction footprint to reduce the
potential for sedimentation of adjoining vegetated areas. Detailed specifications for the silt
fences and vegetative stabilization will be presented in a soil erosion and sediment control plan
(E&S plan) approved by the Luzerne County Conservation District prior to site disturbance. As
required by state regulations, stockpiles for soil and other excavated material will be located
outside of the 100-year floodplains for the Susquehanna River and other watercourses,
Stockpiled materials will be covered with plastic, enclosed within a berm, or stabilized with hay
mulch and a grass cover until removed during backfill and final grading activities. Monitoring
of construction effluents and storm water runoff will be performed as required by the E&S plan,
NPDES permit, and other applicable permits obtained for construction.

Important Habitats:

To the extent practicable, the construction footprint has been designed to limit impacts to the
river channel and terrestrial ecosystems, specifically potential habitat for species of special
concern; wetlands; and forest cover, especially large blocks of contiguous forest that provide
habitat for forest interior dwelling species. Site preparation will result in the permanent loss
(filling) of approximately 37 ac (15 ha) of wetland habitats, including approximately 14 ac (5.7
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ha) of palustrine emergent wetlands, approximately 0.7 ac (0.3 ha) of palustrine scrub/shrub
wetlands and approximately 22.2 ac (9.0 ha) of palustrine forested wetlands. Wetland impacts
are discussed in more detail in Section 4.3.1.3.

The 1,200 ac (486 ha) Susquehanna Riverlands Environmental Preserve was also identified as an
important habitat as this area encompasses a wide variety of upland and wetlands habitats
along both sides of the Susquehanna River, and Includes a 400 ac (162 ha) public recreation
area. Site development within this area will consist of surface water intake and blowdown
related facilities. Earth disturbance will be limited and will largely take place in upland cover
types that are common throughout the region. Permanent loss (filling) of wetlands associated
with these structures will be minimal and are included with wetland losses discussed in the
above paragraph.

Important Plant Species:

As noted below in Section 4.3.1.5, the Pennsylvania Department of Conservation and Natural
Resources (PDCNR) was consulted concerning plants, natural communities, terrestrial
invertebrates, and geologic features of special concern within a 0.5 mi (0.8 km) radius of an area
encompassing the BBNPP OCA, PPL Susquehanna, LLC owned lands to the east and the
Susquehanna Riverlands (PDCNR, 2008a). PDCNR's response indicated that no state or federal
rare, threatened or endangered plants are known to occur within the designated search area.
(PDCNR, 2008a)

Important plant species were identified and discussed in Section 2.4.1, and encompass red
maple, river birch, black cherry, spicebush, skunk cabbage and Canada goldenrod. These
plants were designated as important species because they are key contributors to the overall
structure and ecological function of vegetation communities on the BBNPP site. Red maple is a
dominant tree in both upland and wetland forests throughout the project area, and river birch
is a dominant overstory species in wetland forests of the Susquehanna Riverlands. Black cherry
was designated as important since it is both commercially valuable and plentiful in upland
forests onsite.

Spicebush Is a dominant shrub in the understories of upland and wetland forests throughout
the BBNPP site. Skunk cabbage is very abundant in wetland forests onsite and is the principal
herbaceous groundcover in this habitat during the early part of the growing season. Canada
goldenrod is a prominent herbaceous species in much of the old-field vegetation cover.

Any losses of important tree cover or other forest cover, including areas of temporary
disturbance, must be considered effectively permanent. Deciduous forest can be replanted;
however, at least a hundred years will be necessary to recreate forest cover of similar maturity.
Shrub and herbaceous cover lost to permanent structures must also be considered permanent.
However, following temporary disturbance, these cover types can generally be restored to a
pre-disturbance state in a few years through a combination of replanting, reemergence from
the seed bank and recolonization from similar habitats on nearby lands.

4.3.1.2 Fauna

Proposed construction will convert a portion of the forests, abandoned orchards, old fields,
wetlands, agricultural and other terrestrial habitats to paved parking lots, cooling towers,
power block, switchyards, roadways, and retention basins. These permanent habitat
conversions will constitute an ecological loss and will reduce populations of and use by
terrestrial fauna. However, in portions of the BBNPP site where only temporary disturbance will
occur (batch plant, construction laydown areas, construction offices, warehouses and
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temporary parking lots), these habitats have the potential to recover, if allowed or encouraged,
to be valuable again for terrestrial fauna.

Vegetation losses summarized in Table 4.3-1 will reduce the habitat available to mammals,
birds, and other terrestrial fauna that inhabit the BBNPP site and surrounding regions. Some
smaller, less mobile fauna such as mice, shrews, voles, frogs and toads, salamanders and snakes
may be impacted by heavy equipment used in clearing, grubbing, and grading. Larger, more
mobile fauna will be displaced to adjoining terrestrial habitats, which could experience
temporary increases in population density of certain species. If the increases exceed the
carrying capacity of those habitats, the habitats could experience degradation and the
displaced fauna could compete with other fauna for food and cover, resulting in a die-off of
some individuals until populations decline to below the carrying capacity. Potential impacts to
specific fauna species identified as important at the BBNPP site are discussed below in three
major categories: (1) rare important species, (2) commercially or recreationally important
species, and (3) ecologically important species.

Rare Important Species:

As noted in Table 2.4-1, sixteen species of terrestrial fauna were identified as potentially
"important" at the BBNPP site according to rarity criteria defined in NUREG-1 555 (NRC, 1999).
They include four mammals (Indiana bat (Myotis sodalis), eastern small-footed myotis (Myotis
leibii), northern myotis (Myotis septemtrionalis), and Allegheny woodrat (Neotoma magister));
three birds, (bald eagle (Haliaeetus leucocephalus), peregrine falcon (Falco peregrinus), and
osprey (Pandion haliaetus)); three reptiles (redbelly turtle (Pseudemys rubiventris), timber
rattlesnake (Crotalus horridus), and eastern hognose snake (Heterodon platyrhinos)), one
amphibian (eastern spadefoot (Scaphiopus holbrookii)); and five insects (northern Pearly-eye
(Enodia anthedon), long dash (Polites mystic), mulberry wing (Poanes massasoit), Baltimore
checkerspot (Euphydryas phoeton), and black dash (Euphyes conspicua). (NRC, 1999)

Five of these species have ranges that include Luzerne County, Pennsylvania, but have not been
observed at or in the immediate area of the BBNPP site during the 2007-2008 terrestrial faunal
surveys or reported in previous studies. Further discussion will be restricted only to the ten
species that have been documented to actually occur at or near the BBNPP site.

Three rare bat species are known to occupy hibernacula within 5 mi (8 kin) of the BBNPP site:
the Indiana bat, which Is federally and state-listed as endangered (PPL, 2006); the eastern small-
footed myotis, which is state-listed as threatened; and the northern myotis, which is state-listed
as candidate rare. Eastern small-footed myotis have been encountered rarely during the non-
hibernating periods so very little is known about the habitat requirements or food habits of this
rare bat. Unlike most other bats, the eastern small-footed myotis does not appear to hibernate
in large colonies. In Pennsylvania, the largest known hibernating population consisted of less
than fifty individuals and in a majority of caves where they were found, less than five
individuals were found in each cave.

During non-hibernating periods (April through mid-November) the Indiana bat typically favors
sites under the exfoliating bark of large, often dead, trees as roosting sites and maternity dens.
Northern myotis, like the Indiana bat, also uses exfoliating bark of large trees as roosting sites
and maternity dens.

No bat hibernacula of any type have been identified at the BBNPP site, nor have any of these
bat species been documented to occur at the BBNPP site. However, to further document the
presence or absence of bat species, especially Indiana bat, at the BBNPP site, a mist-net capture
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survey and habitat evaluation by an expert bat biologist was completed in the summer of 2008.
No Indiana bats were captured, seen or heard, no small-footed myotis were captured, but 4
adult male northern myotis were captured. However, the-capture of only adult male northern
myotis, 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, at least for that species.

Potential suitable roosting and maternity den habitat included most of the forested areas
where loose bark of shagbark hickory (Carya ovata), wild black cherry (Prunus serotina), red
maple (Acer rubrum) and dead snags > 5 in (13 cm) diameter at breast height (dbh) were
present. (PPL, 2006)

The clearing of forest habitat for construction could have a negative impact on the Indiana bat,
the only federally and state- listed endangered species likely to occur at the BBNPP site. To
avoid possible negative impacts.on the Indiana bat, the USFWS advised that all tree cutting
activities should occur only during the period November 16 through March 31, while the
Indiana bat is hibernating (usually in caves or mines), so that removal of trees does not
inadvertently injure or kill roosting individuals or families in maternity dens (USFWS, 2008). If
cutting is necessary from April 1 through November 15, no trees > 5 in (13 cm) diameter at
breast height should be cut during non-hibernating periods (USFWS, 2008). At the BBNPP site,
this would be particularly true for shagbark hickory trees which are suspected to be one of the
most likely to provide roosting habitat for bats. Increase of old-growth forest acreage and
forest contiguity, especially within several miles of hibernation sites, is recommended to
improve prospects for this species (PDCNR, 2008b).

The bald eagle, peregrine falcon, and osprey (all state threatened) have been observed with
increasing frequency during migration along the Susquehanna River in recent years but no
nesting or intensive use have ever been documented on the BBNPP site, so it is unlikely that
construction will have any significant impact on any of these bird species. A peregrine falcon
nest site is located approximately 2 mi (3.2 kin) east of proposed location of the intake and
discharge structures. It is unlikely that construction will have any impact on the peregrine
falcons since they often nest in urban locations where considerable human presence and
construction activity are common events. For example, the first recovered nesting in
Pennsylvania was documented in 1987 on a bridge in Philadelphia (Brauning, 2007), and
peregrine falcons have been routinely nesting at the Rachel Carson State Office Building in
downtown Harrisburg and at the Gulf Tower and University of Pittsburgh Cathedral of Learning
in Pittsburgh (PGC, 2008a). A possible mitigating effect for negative impacts of construction
would be to erect nesting structures in suitable locations near or in the BBNPP OCA for bald
eagles, peregrine falcon and/or osprey. (Brauning, 2007)

None of the potentially important rare reptiles or amphibians with ranges that include Luzerne
County (eastern spadefoot, redbelly turtle, timber rattlesnake, and eastern hognose snake)
listed in Section 2A.1 has been documented to occur at the BBNPP OCA and were deemed
unlikely to occur due to lack of suitable habitat and range limitations. Accordingly, it is unlikely
that the proposed construction will have any significant impact on any of these rare reptile or
amphibian species.

Correspondence with the Pennsylvania Department of Conservation and Natural Resources
(PDCNR) indicated that four species of butterflies (northern pearly eye, long dash, mulberry
wing, and Baltimore checkerspot), each state-listed as species of special concern, were known
to occur in the immediate area of BBNPP site (PDCNR, 2008b). The entomologist that
conducted the butterfly survey 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
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revision of the state ranks. However, the entomologist indicated that a new species, black dash
was added to the list of butterfly species of special concern for Luzerne County.

A butterfly survey was conducted by an experienced entomologist as part of the terrestrial
fauna studies during June and July of 2008. No northern pearly-eye, mulberry wing, or
Baltimore checkerspot butterflies were located during the butterfly survey. One long dash
butterfly and a pair of black dash butterflies were collected. In addition, at least 8-10 more
black dash butterflies were observed at the BBNPP OCA during the butterfly survey.
Accordingly, the black.dash butterfly and its host plants are addressed in Table 2.4-1. (PDCNR,
2008b)

The project area potentially provides suitable habitat for these butterflies based on habitat
descriptions provided by PDCNR and information collected concerning life histories and
breeding/foraging preferences of these species. Table 2.4-32 provides information on the
occurrence of host plant species on the BBNPP site for each of the butterfly species listed.
PDCNR requested that attempts be made to minimize impacts to potential habitat for these
butterflies within the project area. Accordingly, care will be taken to prevent loss of plant
species listed in Table 2.4-32.

Commercially or Recreationally important Species:

White-tailed deer (Odocoileus virginionus), black bear (Ursus americanus) and wild turkey
(Meleagris gallopovo) are identified as commercially or recreationally important species on the
BBNPP site. Hundreds of thousands of hunters hunt for these game animals each year
throughout Pennsylvania, generating large economic impacts, particularly in rural areas like
Luzerne County.

White-tailed deer are currently abundant on the BBNPP site based on terrestrial vertebrate
surveys of 2007-2008. With the proposed construction and development of the power plant
facility much of the suitable habitat, especially forested wetlands, will be lost and resident deer
will be forced to emigrate to adjacent suitable habitat which is similar to BBNPP OCA. This may
temporarily increase competition for limited resources in adjacent areas initially.

However, the long-term Impact of this construction project on the deer herd is unlikely to be
significant on a larger landscape scale. For example, in Pennsylvania deer populations average
about 25 deer per 1 mi 2 (2.6 kin2). At this density, Luzerne County, which is 907 mi2 (2,322 km 2 )
should support approximately 2,250 deer, of which only about 50 (less than 0.3%) would live in
the BBNPP OCA. The lack of impact significance is particularly true because in theabsence of
major natural predators, a decline in the numbers of hunters, and land use changes that create
abundant browse (abandonment of farmland and forest fragmentation due to development),
deer populations in much of Pennsylvania have increased dramatically. Because none of these
conditions is likely to change in the near future, white-tailed deer populations are expected to
remain high in the region, even if deer leave the BBNPP OCA.

Black bear sign (tracks and scat) have been located on the OCA and several bears have been
observed but the 196 ac (79 ha) of forest habitat expected to be lost Is very small when
compared to the average home range of even a single bear. In northeastern Pennsylvania,
male home ranges averaged 63 mi 2 (173 km 2 ) and were 8 to 16 mi (13 to 26 km) across, while
female home ranges averaged 15 mi 2 (41 km 2) and were 3 to 8 mi (5 to 13 kin) wide (Alt, 1980)
and rivers and developed areas of several square miles, such as BBNPP OCA, are not much of a
barrier for bears. They will simply swim across rivers or walk around highly developed areas.
Due to the very large area requirements of bears and their preferential selection for larger
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blocks of forest habitat than is found in the BBNPP OCA, the impacts of construction on the
local black bear population should be minimal. In addition, black bear populations throughout
Pennsylvania, including the Luzerne County area, have increased dramatically in the past few
decades (PGC, 2008b).

Wild turkeys were frequently observed on the BBNPP site during terrestrial vertebrate surveys
of 2007-2008. The current mix of forested, actively farmed and reverting farmland habitat
types found at the BBNPP site is ideal for wild turkeys (PGC, 2008) but the carrying capacity will
decline considerably with the loss of much of this habitat to construction. Like the white-tailed
deer, the resident wild turkey population will likely emigrate to adjacent suitable habitat after
construction begins. Also, like the deer, wild turkey populations have increased dramatically in
recent decades throughout Pennsylvania and the impacts of construction will likely be minimal
at the landscape level. (PGC, 2008b)

Ecologically Important Species:

The meadow vole (Microtus pennsylvanicus), deer mouse (Peromyscus maniculatus) and white-
footed mouse (Peromyscus leucopus) are three mammalian species identified as being
ecologically important due to their value as a major prey base for predators at the BBNPP site.
Because of their ubiquitous distribution across nearly all habitats, these species 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)

Proposed construction at the BBNPP OCA will convert a significant portion of the forests,
abandoned orchards, old fields, wetlands, agricultural and other terrestrial habitats heavily
used by these prey species to paved parking lots, cooling towers, power block, switchyards,
roadways, and retention basins. These permanent habitat conversions will constitute an
ecological loss and will significantly reduce populations of prey species and utilization of their
predators. However, in portions of the BBNPP site where only temporary disturbance will occur,
these habitats have the potential to recover, if allowed or encouraged, to be valuable again for
small mammal prey species and their predators.

The scarlet tanager (Piranga olivacea) was also identified as an ecologically important species
at the BBNPP OCA as a forest interior bird and biological indicator of effects related to forest
fragmentation. The loss of nearly 200 ac (80 ha) of forested habitat is expected, primarily in the
western portion of the project area, which will negatively impact scarlet tanagers and other
forest interior birds. However, extensive forested regions remain In adjacent and nearby areas,
(especially directly north and south) of the BBNPP OCA, that scarlet tanagers and other forest
interior birds could use, though this may temporarily increase competition with resident
populations for limited habitat resources,

Bird-Collisions: The proposed cooling towers are not expected to cause substantial bird
mortality due to collisions. Although infrequent bird collisions with the proposed cooling
towers are likely, the overall mortality potentially resulting from bird collisions with cooling
towers is reported to have only minor impacts on bird species populations (NRC, 1996).

In a review of the literature for avian collision mortality associated with all types of man-made
objects as well as the monitoring studies conducted at six nuclear power plants, (including the
Susquehanna Steam Electric Station (SSES) Units I and 2 adjacent to the proposed BBNPP
(Ecology III, 1995), it was concluded that (1) avian mortality associated with cooling towers is a
very small part of the total mortality and (2) local bird populations are not being significantly
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reduced (NRC, 1996). A majority of the avian mortality caused by collision with cooling towers
occurred during nocturnal periods of spring and fall migration by songbirds. (Ecology II, 1995)

The proposed cooling towers for the BBNPP site are similar to the 540 ft (165 m) tall natural
draft towers already existing on the adjacent property at SSES. Accordingly, expected bird-
collision impacts should be comparable. At SSES, surveys conducted on weekdays during
spring and fall migration from 1978 through 1986 yielded an average of about 170 dead birds
per survey year, consisting primarily of songbirds (NRC, 1996). Songbird population studies
done in the vicinity of SSES prior to and after operation of the plant did not detect population
declines associated with the plant operation (Ecology III, 1995).

The scarlet tanager and other forest interior bird species should be even less impacted by
collisions with the cooling towers, at least during non-migrating periods, because they would
not find suitable habitat close to the cooling towers, which will be constructed on a cleared,
treeless pad. Measures such as reducing the lighting on the cooling tower to the minimum
required by the Federal Aviation Administration and using flashing lights instead of floodlights
have been shown to be effective in reducing the incidence of bird collisions (Ogden, 1996). No
other mitigation appears to be necessary to prevent substantial adverse impacts to bird species
populations caused by collisions with the cooling towers. (Ogden, 1996)

4.3.1.3 Wetlands

The construction footprint for the proposed facilities has been designed, wherever possible, to
minimize encroachment into state and federally regulated wetlands, other waters of the U.S.,
and "Regulated Waters of the Commonwealth of Pennsylvania!' However, construction of the
proposed facilities will not be possible without permanently filling approximately 36 ac (14.6
ha) of wetlands and approximately 340 linear feet (104 m) of stream channel outside of the
wetlands area. The project will therefore require an Individual Permit from the Baltimore
District of the U.S. Army Corps of Engineers (USACE) under Section 404 of the Federal Water
Pollution Control Act, and Section 10 of the Rivers and Harbors Act. The project does not
qualify for approval under the USACE's Pennsylvania State Programmatic General Permit-3
(PASPGP-3) due to the extent of impacts to federally regulated areas.

At the state level, the project will require the following permits from the Pennsylvania
Department of Environmental Protection (PADEP) under its Chapter 105 Dam Safety and
Waterway Management Regulations (Chapter 105) for proposed development activities in
"Regulated Waters-of the Commonwealth":

* Water Obstruction and Encroachment Permit,

* Dam Permits for stormwater ponds 1 and 2,

* Submerged Lands License Agreement,

Both the USACE and PADEP permitting processes include a detailed analysis of environmental
impacts and alternative measures for avoiding and/or minimizing impacts. All impacts to
wetlands and other regulated waters must be unavoidable, and will require mitigation through
techniques such as the construction of new wetlands habitat as discussed below in
Section 4.3.1.6. Permits and other regulatory authorizations required for the project are
presented in Section 1.3.

4.3.1.4 Other Projects Within the Area with Potential Impacts

Preliminary siting studies have been conducted for an electric power transmission line
extending from the vicinity of Berwick, Pennsylvania to Roseland, New Jersey. In addition, the
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U.S Department of Energy has tentatively designated a corridor in Pennsylvania, including
Luzerne County, as part of the Mid-Atlantic Area National Corridor that will serve as potential
routes for future electric power transmission lines (DOE, 2008a) (DOE, 2008b). The only other
known project that may impact natural resources in the region is a new 42 in (107 cm) natural
gas pipeline, part of which is located in Luzerne County (FERC, 2006). Transco proposes to
expand its existing Leidy gas pipeline to allow additional transport of gas to southern New
York. (DOE, 2008) (USFWS, 2008).

4.3.1.5 Regulatory Consultation

Affected federal, state and Regional agencies will be contacted regarding the potential impacts
to the terrestrial ecosystem resulting from plant construction. The U. S. Fish and Wildlife Service
was consulted for information on known occurrences of federally-listed threatened,
endangered, or special status species and critical habitats (USFWS, 2008). For state-listed
threatened, endangered, or special status species and critical habitats, the Pennsylvania Game
Commission was consulted concerning mammals and birds (PGC, 2008); the Pennsylvania Fish
and Boat Commission was consulted concerning reptiles and amphibians (PFBC, 2008), and the
Pennsylvania Department of Conservation and Natural Resources (PDCNR) was consulted
concerning plants, natural communities, terrestrial invertebrates, and geologic features
(PDCNR, 2008a). Wetlands regulatory officials with the USACE and PADEP were consulted
regarding wetlands issues. Identification of the important species discussed above was based
in part on information provided by consultation with the state and federal agencies listed
above.

4.3.1.6 Mitigation Measures

Opportunities for mitigating unavoidable Impacts to terrestrial ecosystems involve restoration
of natural habitats temporarily disturbed by construction creation of new habitat types in
formerly disturbed areas, as well as enhancement of undisturbed natural habitats. Mitigation
plans will be developed in consultation with the applicable state and local resource agencies
and will be implemented on the BBNPP site to the extent practicable. The description of
mitigation measures is addressed below for upland areas (flora and fauna) and wetland areas.

Flora:

Mitigation to replace temporary and permanent impacts to upland areas is not required by
federal, state or local regulations, but will be considered for the BBNPP project. Upland
mitigation would take place largely on nearby PPL or other-owned property, as needed, and
may involve restoration of natural vegetation cover to farmland and other disturbed uplands,
as well as enhancement of existing natural vegetation communities. Restoration/
enhancement techniques may include reforestation or the creation of other appropriate
naturally vegetated areas such as meadows, old field habitat and shrub/scrub communities.

Reforested areas would be designed to ultimately yield a cover of mature deciduous forest. An
optimal mix of trees for planting would include species present in the existing deciduous forest
that are tolerant of full sunlight, relatively fast growing, easily transplanted and widely available
as nursery stock. Shade tolerant trees, as well as understory and groundcover vegetation
typical of local deciduous forests would likely become established over time via natural
recolonization processes. The floristic composition of the stands will gradually approach that
of the existing deciduous forest on the BBNPP site, a process that could require more than 100
years.
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A field survey of nearby PPL-owned lands will be needed to determine the appropriate areas for
reforestation and creation of other plant communities (old field, meadows, shrub/scrub).
Therefore, the exact locations and habitat type will be determined at a later date. As stated
previously, mitigation plans will be developed in consultation with the federal, state and local
resource agencies.

Fauna:

With the current understanding that mitigation for loss of upland habitat is strictly voluntary,
except potentially in circumstances related to impacts to state or federal listed species, the
following could be done to reduce negative impacts on terrestrial fauna:

* Maintain and/or plant host plants listed in Table 2.4-32 for the five butterfly species of
special concern that occur at the BBNPP site (northern pearly-eye, long dash, mulberry
wing, Baltimore checkerspot, and black dash).

0 Maintain and/or plant shagbark hickory trees to provide potential roosting and
maternity dens for three rare species of bats that are known to occur nearby (Indiana
bat, eastern small-footed myotis, and northern myotis).

* Erect potential nesting sites for bald eagle, osprey, and peregrine falcon.

* Maintain and/or plant oaks and black cherry to provide mast for wildlife species,
especially wild turkey, black bear, and the small-mammal prey base.

Wetlands:

Wetland mitigation in Pennsylvania is driven primarily by conditions established by the USACE
and PADEP in permits issued under Section 404 of the Federal Water Pollution Control Act and
Chapter 105 Dam Safety and Waterway Management Regulations. Wetland mitigation follows a
sequencing process beginning with avoidance of wetland impacts, then minimization of
wetland impacts, and lastly compensatory mitigation to offset impacts. The proposed facilities
have been sited and the proposed construction has been configured to avoid encroaching into
wetlands to the extent possible. Therefore, the wetland impacts detailed above must be
considered unavoidable.

Several measures will be taken to minimize the unavoidable adverse effects to wetlands. The
use of silt fences, temporary and permanent vegetative stabilization, and other soil erosion and
sediment control practices would reduce the risk of sediment runoff into intact wetlands
adjoining the areas of fill, as well as wetlands located downstream of the project area. Bio-
retention ditches will be constructed around the periphery of the power block, construction
laydown area, cooling tower, and switchyard areas to help catch surface runoff and prevent
degradation of adjoining terrestrial and aquatic habitats. The ditches would be constructed of
base materials that promote infiltration of runoff from low intensity rainfall events. However,
for large storms the infiltration capacity of the base materials would be exceeded and the
overflow pipes would direct the runoff to the stormwater retention basins. A typical
stormwater retention basin would consist of an unlined impoundment vegetated with
regionally indigenous wetland grasses and herbs, and a simple earth-fill closure on the down
stream end that could include a discharge pipe to an adjacent watercourse.

Commonly used forms of compensatory wetland mitigation include restoration or
enhancement of degraded wetlands, creating (constructing) wetlands in areas that are not
wetland, and preserving areas of intact wetlands. The proposed wetland impacts would be
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permanent; hence, restoring the filled wetlands after completion of construction activities
would not be possible.

Opportunities exist to construct new wetlands on PPL or other-owned property, as needed,
near the BBNPP site. The soils and surface hydrology of any candidate area for wetland creation
would have to be evaluated in detail to quantitatively determine that wetland construction is
feasible. There are also opportunities to enhance existing wetlands on PPL-owned lands near
the BBNP? site. At least one wetland in the Susquehanna Riverlands has become infested with
a near-monoculture of the invasive grass Phragmites australis. Eradicating Phragmites from
this wetland and restoring it with a cover of regionally indigenous wetland vegetation is an
applicable form of wetland mitigation. In addition, several stream channels in the vicinity of
the BBNPP site have become scoured by runoff. Stabilization of eroding channel banks using
environmentally sensitive techniques (bio-engineering) and a reduction in stormwater runoff
through Best Management Practices (BMPs) that increase groundwater recharge could be
accepted by regulatory agencies toward fulfillment of wetland mitigation requirements.

In summary, the following mitigation measures may be implemented for wetlands:

* The use of silt fences, temporary and permanent vegetative stabilization, and other soil
erosion and sediment control practices will be implemented to reduce the risk of
sediment runoff into intact wetlands adjoining the areas of fill, as well as wetlands
located downstream of the areas of fill;

0 Bio-retention ditches will be constructed around the periphery of the power block,
construction laydown area, cooling tower, and switchyard areas to help catch surface
runoff and prevent degradation of adjoining terrestrial and aquatic habitats;

Eradication of Phragmites.from at least one infested onsite wetland and the restoration
of a regionally indigenous wetland vegetation cover in its place;

* Stabilization of eroding stream channels in the vicinity of the BBNPP project using
environmentally sensitive techniques coupled with the reduction of strormwater runoff
through BMPs that enhance groundwater recharge;

* Restoration of wetlands temporarily disturbed during construction; and

+ If practicable, construction of new wetlands on nearby PPL or other-owned properties.

The exact location and size of areas to be constructed for wetlands would be determined at a
later date. As stated previously, mitigation plans will be developed in consultation with the
state, federal, and local resource agencies.

4.3.2 AQUATIC ECOSYSTEMS

This section provides an assessment of the potential impact construction activities will have on
aquatic ecosystems in the onsite ponds, Walker Run, and North Branch Canal and offsite in the
Susquehanna River and Unnamed Tributaries 1 and 3, as shown on Figure 2.3-3. Any new
transmission lines and access corridors associated with the project are limited to the BBNPP
Owner Controlled Area (OCA).

Thirty-six (36) acres (14.6 hectares) of the affected aquatic habitat will be permanently
converted to structures, pavement, or other intensively-maintained exterior grounds to
accommodate the proposed power block, cooling towers, switchyard, roadways, permanent
construction laydown area, retention basins, and permanent parking lots. The permanent loss
of affected aquatic habitat of 36 ac (14.6 ha) is SMALL compared to the 83,797 ac (33,911 ha) in
the region as shown in Table 2.2-5. Figure 4.3-1 shows the BBNPP site boundary, the major
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buildings to be constructed, the land to be cleared, the waste disposal area and the
construction zone. The location of biological assessment stations for the water bodies is given
in Figure 2.4-3 to Figure 2.4-6. A topographic map is provided as Figure 2.4-1 showing the
aquatic habitats. A similar analysis is discussed for wetlands in Section 4.3.1.

Section 4.2 includes a description of the footprint of the construction area and construction
methods. Activities to construct non-safety-related systems and structures will begin after the
Commonwealth of Pennsylvania issue applicable permits to start clearing and grading the
BBNPP site. Other permits may be required from other regulatory agencies. The expected date
for the NRC combined license, which will allow construction of safety-related systems and
structures is discussed in Section 1.2. The expected date for completion of construction is also
available in Section 1.2.

4.3.2.1 Impacts to Impoundments and Streams

The construction footprint of BBNPP covers 630 ac (255 ha) including many separate wetland
and surface water areas. The effects of construction to onsite wetlands are described in
Section 4.3.1. Construction effects to aquatic habitats in the immediate area range from
temporary disturbance to complete elimination. The following surface water bodies may be
affected by construction activities:

* East fork of Walker Run;

* Main stem Walker Run;

* Johnson's Pond;

* Beaver Pond;

* West Building Pond;

* Unnamed Pond;

Farm Pond; and

* North Branch of the Pennsylvania Canal.

As described in Section 4.2.2.2, construction of BBNPP will permanently displace some of the
existing surface water bodies. Construction impacts to the existing surface water bodies are
summarized as follows:

* Increasing runoff from the approximately 87 ac (35 ha) of impervious and relatively
impervious surfaces for the BBNPP power block pad, cooling tower pad, switchyard,
laydown, and parking areas;

* Infilling and eliminating Farm Pond;

* Rerouting a section of east fork of Walker Run through a culvert that will pass under the
site and then discharge to the wetlands area at the southwestern corner of the site;

Creating a new stream channel and re-locating the section of the main stem of Walker
Run at the western boundary of the site along Market Street;

* Construction of cofferdams that will temporarily de-water a section of the canal;

* Creating a new channel and then rerouting a drainage ditch that drains the canal into
the river;

+ Possibly increasing the sediment loads into the proposed impoundments; and
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* Possibly increasing the sediment loads into the proposed impoundments and
downstream reaches of Walker Run and Unnamed Tributary 2.

The site drainage basin areas are not expected to change substantially as a result of the site
grading plan.

When a surface water body is removed by construction activities, impacts to aquatic life are
expected. If the water body has an outlet, and the disturbance is gradual rather than abrupt,
some fish may relocate. However, construction impacts to small impoundments or stream
reaches may also result in total loss of the fish and macroinvertebrates.

As discussed in Section 2.4.2, surveys of the onsite streams and impoundments documented
that no rare or unique aquatic species occur in the construction zone. The aquatic species that
occur on site are ubiquitous, common, and easily located in nearby waters. Typical and
abundant fish species in the onsiteponds include green sunfish, bluegill, and brown bullhead.
Common and abundant fish species on site in Walker Run include creek chub, white sucker, and
blacknose dace. The most important aquatic macroinvertebrate species in the impoundments
and streams are the larval stages of aquatic insects. These species readily recolonize available
surface waters, and so would not be permanently lost to the area. No important aquatic
habitats were identified in Walker Run within the project vicinity. The ponds and Canal are all
man-made impoundments in which no unique habitat exists.

Infilling of Farm Pond would most likely result in loss of most of the invertebrates and fish in the
pond, however, some fish may utilize the overflow and migrate into Walker Run. The fish in the
main stem of Walker Run and east fork Walker Run would most likely swim away from the
affected areas to other parts of these water bodies, outside of the construction footprint. Those
that do not move from the section to be relocated could be rescued and transported
downstream into unaffected sections of the stream during the channel dewatering process.
Fish in the Canal would most likely swim away from the affected area.

Re-construction of a small section of Walker Run (approximately 1,000 ft (305 m)) along the
western boundary of the BBNPP site may result in temporary disruption of both benthic and
fish community habitat in this section. After re-construction, it is expected that the former
community will recolonize the created stream section within a fairly short time frame. The
section of stream to be relocated was previously channelized for agricultural purposes and
does not follow a natural course. The banks are incised and show signs of extensive erosion.
The relocated channel will be west of the existing channel, closer to Market St. The relocated
stream channel will be constructed to incorporate natural features of the stream similar to a
reference section of Walker Run. The method called Natural Channel Design will be used for
the new channel construction. Construction of the new channel will strictly adhere to the
PADEP Chapter 105 regulations (PA, 1978). The new channel will be constructed, habitat
features added, and bank vegetation will be established prior to diverting stream flow into the
new channel. The new channel will be constructed with both riffle and pool habitats.
Meanders will be created to mimic the reference channel. Rock substrate will be added to the
channel to create habitat for benthic macroinvertebrates and fish. The banks will be
constructed to minimize erosion and will be stabilized with native vegetation and the riparian
area will be planted with native vegetation. (PA, 1978)

Monitoring will be undertaken for fish and benthic macroinvertebrates once new channel
construction is completed. Monitoring will start a minimum of 30 days after watering the new
channel. This will allow for sufficient time for colonization by fish and benthic
macroinvertebrates. Sampling should be completed upstream of the new channel, within the
new channel, and downstream of the new channel. Fish sampling will be completed at each
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location assuring that similar stream lengths and equal effort are employed at each location.
Benthic macroinvertebrates will be collected from riffle habitats.

The restoration goal for the relocated portion of Walker Run is to create habitat in the
constructed channel that is similar to the reference condition. Success shall be measured in
terms of establishment of fish and benthic macroinvertebrate communities similar to reference
sections of Walker Run. These will be measured by comparison with the reference community
through the use of biological metrics. The benthic macroinvertebrate community will be
evaluated using the PADEP index of biotic integrity (IBI) for freestone streams in Pennsylvania
(PADER 2008). This IBI consists of a suite of six metrics including Modified Beck's Index,
Ephemeroptera, Plecoptera, Trichoptera Taxa Richness, Total Taxa Richness, Shannon Diversity
Index, Hilsenhoff Biotic Index, and Percent Intolerant Individuals. The fish community will be
evaluated with several metrics that are commonly used in biomonitoring (Barbour, 1999).
Potential metrics to be evaluated include total number of fish, number of individuals (density),
relative percent composition of species, and proportion of individuals with disease, tumors, fin
damage and skeletal anomalies. Additionally, the U.S. Environmental Protection Agency
(USEPA) Rapid Bioassessment Protocol (RPB) for habitat assessment will be utilized to assess the
created habitats in the new channel. This protocol scores 10 parameters that are effective in
evaluating habitat quality in streams. (Barbour, 1999) (PADER 2008)

Another long-term impact to streams with watersheds that will be developed on the BBNPP
OCA relates to impervious surfaces. Impervious surfaces (e.g. parking lots, sidewalks, buildings)
prevent precipitation from infiltrating the soil. Increases in the amount of impervious surface in
a watershed can lead to increases in the rate of channel erosion, changes in stream flow (larger
and more frequent flood events, decrease in base flow), and changes in water quality. The
affect of increasing impervious surface can potentially alter aquatic biota habitat and alter fish
(Wang, 2003) and macroinvertebrate communities (Lieb, 2000). These impacts may be
evaluated using the aforementioned USEPA RBP for habitat assessment. (Lieb, 2000) (Wang,
2003)

The aquatic community present in the OCA of the abandoned Canal was not sampled, however,
It is assumed to be similar to that of Lake Took-a-While since it is connected to the Lake. A
warm water fish community is present in Lake Took-a-While that is dominated by stunted
bluegill (Ecology III, 2000). Other species include typical lentic species found in many
Pennsylvania ponds including black crappie, carp, and largemouth bass. It is unlikely that any
rare species occur in the canal. The main impact to the canal will be construction of cofferdams
that will be used to temporarily de-water a section of it for placement of the intake and
discharge lines. Most likely additional sediments would be transported by runoff into the canal
during and after construction. (Ecology III, 2000)

The ditch that drains the canal into the river will be relocated as a part of the construction of the
intake structure. The existing channel is essentially a straight, channelized ditch that offers little
habitat or natural stream features. The process of relocating the ditch will be similar to the
procedure for the aforermentioned Walker Run relocation. The new channel will be created to
mimic a natural stream channel with habitat features added for use by aquatic organisms.
Once the new channel is stabilized water flow will be diverted into it.

Onsite streams and ponds were described as typical surface water habitats in the area.
Headwater streams in general are considered important; however, there is nothing of regional
significance about Walker Run. All of the onsite aquatic species mentioned in this section are
common in the area. No loss of critical habitat is anticipated.
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Although the wetland areas themselves are considered a sensitive and valuable resource, the
particular wetlands that will be impacted on site are not substantively distinguishable from
other wetland acreage in the vicinity. Discussion of wetlands impacts are treated extensively in
Section 4.3.1. Additional details of the specific plants that will be lost in each area are
presented in Section 4.3.1. The impact to the wetlands that remain at the BBNPP site may be
MODERATE.

Proposed construction activities that will potentially affect onsite water bodies are described in
Section 4.2. Due to construction, effects to aquatic ecosystems may result from sedimentation
(due to erosion of surface soil) and, to a lesser extent, spills of petroleum products. A report on
anthropogenic impacts to stream water quality listed siltation as the primary cause of stream
degradation by a wide margin (Waters, 1995). In a 1982 nationwide survey by the U.S. Fish and
Wildlife Service on impacts to stream fisheries, sedimentation was named the most important
factor (Waters, 1995).

Several groups of aquatic organisms are typically affected by the deposition of sediment in
streams: (1) aquatic plants, (2) benthic macroinvertebrates, (3) fish, and (4) periphyton. The
effects of excess sediment in streams and rivers, including sediment generated by construction
activities, are influenced by particle size. Finer particles may remain suspended, blocking the
light needed for primary producer photosynthesis, which could initiate a cascade of
subsequent effects (Waters, 1995). Turbidity associated with suspended sediments may reduce
photosynthetic activity in both periphyton and rooted aquatic plants. Suspended particles
may also interfere with respiration in macroinvertebrates and newly hatched fish, or reduce
their feeding efficiency by lowering visibility. Suspended particles may also clog feeding
structures for filter-feeding macroinvertebrates (Newcombe 1991). Slightly larger particles fall
out of suspension to the stream bed, where they can smother eggs and developing fry, fill
interstitial gaps, or degrade the quality of spawning grounds. Larger particles in combination
with high flow events can also scour periphyton from substrate and thereby reduce peripyton
biomass (Newcombe 1991). As the interstitial spaces in the substrate are filled, habitat quality
is decreased for intolerant benthic macroinvertebrates forms such as Ephemeroptera,
Plecoptera, and Trichoptera, and more tolerant forms such as oligochaetes and chironomids
become dominant (Waters, 1995) (Lemly 1982). Such changes In the benthic community
assemblage result in a loss of fish forage, and a subsequent change in fish community
functional feeding groups and reduction in fish populations. (Lemly, 1982) (Newcombe, 1991)
(Rabeni, 1995) (Waters, 1995)

Construction sites contribute to erosion, which can lead to sedimentation in streams and rivers.
Construction-related activities such as excavation, grading for drainage during and after
construction, temporary storage of soil piles, and use of heavy machinery all disturb vegetation
and expose soil to erosive forces. Reducing the length of time that disturbed soil is exposed to
the weather is an effective way of controlling excess erosion and sedimentation.

Preventing onsite erosion by covering disturbed areas with straw or matting Is also a preferred
method of controlling sedimentation. When erosion cannot be prevented entirely,
intercepting and retaining sediment before it reaches a stream is a high priority.

Several measures will be taken to minimize the unavoidable adverse effects to the aquatic
ecology. The use of silt fences, temporary and permanent vegetative stabilization, and other
soil erosion and sediment control practices will reduce the risk of sediment runoff into intact
wetlands adjoining the areas of fill. Bio-retention ditches will be constructed around the
periphery of the power block, construction laydown area, cooling tower and switchyard areas
to help catch surface runoff and prevent degradation of adjoining terrestrial and aquatic
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habitats. The ditches will be constructed of base materials that promote infiltration of runoff
from low intensity rainfall events. However, for large storms the infiltration capacity of the base
materials will be exceeded and the overflow pipes will direct the runoff to the stormwater
retention basins. The stormwater retention basins will be unlined impoundments, vegetated
with regionally indigenous wetland grasses and herbs, with simple earth-fill closure on the
downstream end and will include discharge piping to the adjacent watercourses.

Construction impacts to water resources will be avoided or minimized through best
management practices and compliance with NPDES Construction Permit requirements. An
Erosion and Sedimentation Control (E&S) Plan which provides explicit specifications to control
soil erosion and sediment intrusion into wetlands, streams and waterways will be followed (Pa
Code Chapter 102). Applicable Pennsylvania state regulations found at 25 Pa. Code include
Chapter 92, National Pollutant Discharge Elimination System; Chapter 93, Water Quality
Standards; and Chapter 102, Erosion and Sediment Control. These chapters provide the
primary regulatory authority for implementing the federal NPDES requirements within the
Commonwealth. Chapter 92 regulations provide for the development and use of individual
and general NPDES permits, applications, and Notice of Intent (NOl), and describes the public
participation and other requirements. Chapter 93 regulations identify the water quality
standards that must be met, including those for special protection waters. Chapter 102
regulations provide the requirements for the development and implementation of Erosion and
Sedimentation Control (E&S) Plans for earth disturbance activities. A Preparedness, Prevention,
and Contingency (PPC) Plan will be developed to reduce the potential for causing accidental
pollution of air, land, and water through accidental release of toxic, hazardous, or other
polluting materials.

4.3.2.2 Impacts to the Susquehanna River and Offsite Streams

The construction footprint in the Susquehanna River will be limited to construction of the CWS
Makeup Water Intake Structure and discharge structure, located as shown on Figure 4.3-1.
These construction activities are expected to have limited impact to the river. Temporary
disturbance to both the river bank and bottom substrate will occur due to construction.
Construction may lead to sediment additions to the river from bank disturbance and soil
erosion. Other indirect impacts may result from increased sediment loads from Walker Run and
Unnamed Tributaries 1, 2, and 3. The impacts of sediment on aquatic communities were
discussed in detail in Section 4.3.2.1.

Extensive surveys of the Susquehanna River did not document any important fish species
(Section 2.4.2). Fish species observed in the river are year-round residents and common in
Pennsylvania. Recreationally important fishes that are abundant in the river include
smallmouth bass, walleye, and channel catfish. Construction impacts to recreational fish
species will be minimal based on the fact that the areas of impact are not unique to this
segment of the river. That is, the areas do not serve a special ecological purpose for fish within
this river segment. Two important species of mussels classified as species of special concern by
the Pennsylvania Fish and Boat Commission (PFBC), green floater (subviridis) and yellow
lampmussel (Lampsilis cariosa), were collected within the vicinity of the proposed location of
the BBNPP intake/discharge structures.

Freshwater mussels, in general, are sensitive to sedimentation effects and proper erosion
controls should be employed when working in and along the river. Similar to other filter-
feeding macroinvertebrates, excess sediments can lead to disrupted feeding and subsequent
decline in health. Large amounts of sediment can also lead to deposition and alteration of the
bottom substrate. Mussels within the footprint of disturbance for the intake structure and the
diffuser pipe will also be impacted by the physical disturbance of bottom substrate. The exact
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location of the intake and discharge structures was not surveyed because their locations were
not known at the time that the surveys were completed. Instead, sampling was completed in
the vicinity (both upstream and downstream) of the approximate BBNPP intake and discharge
structures. Renewed coordination with the PFBC will be undertaken prior to initiation of
construction of the intake and discharge structures. No unique habitats were identified in the
Susquehanna River (Section 2.4.2.2), thus no loss of important habitat will occur as a result of
construction of the intake/discharge structures.

Turbidity and sedimentation in the river will be minimized during construction of the intake
structure by placement of a cofferdam around the work area. Intake construction will require
excavation into the bedrock below streambed elevation. A seepage cutoff structure will be
built to allow the construction of the intake structure to occur in dry conditions. The cutoff wall
will consist of a circular cofferdam consisting of interlocking sheetpile sections. The cofferdam
will be anchored into the bedrock to minimize any under seepage into the excavation and to
provide stability against sliding. The diameter of the cofferdams will be designed to provide
adequate stability from overturning due to the water load from the river.

The area of the river disturbed by the installation of the cofferdam will be approximately 200 ft
(61 m) into the river channel, by 100 ft (30 m) parallel to the shoreline, for a total area of
20,000 ft2 (1,858 M2). When the cofferdam is removed some additional area will be disturbed.
This total areaafter construction will be approximately 120 ft (37 m) into the river channel, by

220 ft (67 m) for a total disturbed area of 26,400 ft2 (2,458 "m2).

After completion of the intake structure, the cofferdams and fill material will be removed to
allow the river to flow into the structure. After removal of the cofferdams a temporary increase
in sediment in the water column is expected. The cofferdams will not inhibit aquatic organism
movement within the river due to the small area affected by construction activity (see
Figure 3.4-11).

A similar process will be employed during diffuser pipe installation. The diffuser begins 203 ft
(62 m) perpendicularly from the shoreline, and extends 119.5 ft (36 m) into the river channel.
The axial distance along the discharge pipeline to the diffuser is approximately 210 ft (64 m).
Thus the trench for the pipeline and the diffuser will extend approximately 329.5 ft (100 m), i.e.,
210 ft (64 m) plus (+) 119.5 ft (36 m), into the river, and will be approximately 50 ft (15 m) wide.

The total disturbed area during construction will be approximately 16,500 ft2 (1,533 M2 ). After
installation of the pipe and the riprap protection, the final disturbed area will be slightly
narrower, with a disturbed area of approximately 329.5 ft (100 m) by 20 ft (6 m) for a total of

6,600 ft2 (613 M2). Construction will result in removal and disruption of river substrate in the
immediate vicinity of the diffuser pipe. Temporary increases in suspended sediments. in the
water column will result during cofferdam installation. After removal of the cofferdams a
temporary increase in sediment in the water column is also expected. The cofferdams will not
inhibit migration of aquatic organisms within the river due to the small area affected by
construction activity.

The river bed in the vicinity of BBNPP site is composed of a coarse sand and gravel mixture
which is not expected to produce any significant turbidity during removal of the cofferdams.
Blasting should not be necessary since both the intake and discharge structures will be
constructed in locations in which only the river bed overburden, not the bedrock, will need to
be penetrated. Any disturbed material should settle within a short distance downstream of the
intake structure or diffuser pipe.
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4.3.2.3 Impacts on the Transmission Corridor and Offsite Areas

The new transmission lines at the east side of the site will cross over Beaver Pond, West Building
Pond, and the east fork of Walker Run. No new transmission towers will be constructed in any
onsite water bodies. No important aquatic species or habitat will be impacted by the
transmission corridor.

Transmission line construction will be limited to the onsite construction area. The BBNPP plant
switchyard will be electrically interconnected to the 500 kV transmission system via two
independent circuits. One circuit will connect the BBNPP plant switchyard to the existing
Susquehanna 500 kV switchyard, and a separate circuit to a new substation. Two
approximately 1 mi (1.6 km), 500 kV, 4,260 MVA lines on individual towers will be constructed.
The transmission lines are needed to convey electric power generated by the BBNPP power
block to existing or proposed transmission lines that connect to the regional power grid.
Additionally, an existing 230 kV transmission line will be relocated on the site to make way for
other plant structures.

The onsite transmission corridors for the BBNPP are within the construction area. The
information provided above pertaining to control of erosion and sedimentation applies to
streams and wetlands within the transmission corridor.

No incremental effect on aquatic resources beyond what currently occurs within the
transmission corridor is expected for the construction of BBNPR

Only existing or proposed offsite transmission corridors that are unrelated to the project's
construction will be used for BBNPR No existing or proposed transmission corridors in offsite
areas will be impacted, since no changes are required that would be related to the project.

4.3.2.4 Summary

Construction activities that may cause erosion that could lead to harmful deposition in aquatic
water bodies would be (1) of relatively short duration, (2) permitted and overseen by state and
federal regulators, and (3) guided by an approved NPDES Construction Permit. Any small spills
of construction-related hazardous fluids, such as petroleum products, would be mitigated
according to a Preparedness, Prevention, and Contingency Plan. Wetland and stream habitats
occur within the area expected to be affected by construction activities; however, no important
aquatic species are expected to be affected. Impacts to aquatic communities within the
stream, canal, and river from construction will be limited and temporary.

No incremental effect on aquatic resources beyond what currently occurs within the
transmission corridor is expected.
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Barre USGS gage located about 20 mi (32 kin) upstream from the BBNPP site, as discussed in
Section 2.3.2.1.2. Water withdrawal is not expected to significantly alter the flow pattern of the
Susquehanna River as it travels past the intake.

Periodic sediment removal via dredging may be required to maintain the depth of the area
immediately in front of the entrance to the intake structure. Dredging activities will be
performed in accordance with U.S. Army Corps of Engineers and Commonwealth of
Pennsylvania requirements. Dredging impacts are expected to be SMALL due to the limited
size of the intake structure.

Based on the facts that: 1) the amount of cooling water makeup withdrawn from the
Susquehanna River will be small compared to a once-through cooling system; 2) the BBNPP
water withdrawal from the Susquehanna River as a percentage of the rivers' average annual
flow is low; and 3) the water intake velocities will be less than 0.5 ft/sec (0.15 m/sec), it is
concluded that the physical impacts of the BBNPP intake will be SMALL.

5.3.1.2 Aquatic Ecosystems

Aquatic impacts attributable to the operation of the CWS Makeup Water Intake Structure are
impingement and entrainment. Impingement occurs when larger organisms become trapped
onthe intake screens, and entrainment occurs when small organisms, suspended in the water
column, pass through the traveling screens and subsequently through the cooling water
system. Factors that influence impingement and entrainment include cooling system and
intake structure location, design, construction, and capacity. Clean Water Act Section 316(b)
requires that cooling water intakes be designed to represent the Best Technology Available
(BTA) for minimizing adverse environmental impact for these factors. The U.S. Environmental
Protection Agency (EPA) promulgated regulations implementing Section 316(b) in 2001 for
new facilities (Phase I) (USEPA, 2001). The BBNPP intake and cooling water systems conform to
these regulations.

The U.S. EPA design criteria for Phase I new facilities are as follows:

4 Reduce intake flow, at a minimum, to a level commensurate with that which can be
attained by a closed-cycle, recirculating cooling water system,

Achieve a maximum through-screen intake velocity of 0.5 ft/sec (0.15 m/sec),

* For a facility on a fresh water river, intake flow must be less than or equal to 5% of the
mean annual flow,

0 Select and implement design and construction technologies or operational measures
for minimizing impingement mortality of fish and shellfish, If:

There are threatened, endangered or otherwise protected species potentially
impacted

Migratory, sport or commercial species pass through the hydraulic zone of
influence

+ Select and implement design and construction technologies or operational measures
for minimizing entrainment of entrainable life stages of fish and shellfish, if:

* There are threatened, endangered or otherwise protected species potentially
impacted
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There would be undesirable cumulative stressors affecting entrainable life stages of
species of concern.

The CWS Makeup Water Intake Structure will meet the U.S. EPA Phase 1 criteria as discussed
above: BBNPP will employ closed-cycle, recirculating water cooling systems as discussed in
Section 3.3 and Section 3.4. The percentage of Susquehanna River mean annual flow pumped
through the CWS Makeup Water Intake Structure should be less than 1% at the maximum
water demand of 28,179 gpm (106,636 Ipm); and intake design through-screen velocities will
be less than 0.5 ft/sec(0.15 m/sec). The water intake will feature bar grating to prevent large
objects from entering the intake structure and a trash rake to clean the bar grating. A curtain
wall will protrude down into the pumphouse bays to prevent any floating debris that passes
the bar grating from approaching the pumps. The curtain wall will extend below the minimum
water level in the forebay. The inlet area limited by the curtain wall will be sized large enough
to maintain a flow velocity of less than 0.5 ft/sec (0.15 m/sec) during maximum flow through
the inlet. Dual-flow traveling screens will screen the incoming water ahead of the pumps.
Debris and aquatic organisms washed off of the traveling screens will be deposited into trash
receptacles. As discussed below, based on current sampling data available at the SSES River
Intake Structure and other locations on the Susquehanna River, additional design and
construction technologies or operational measures to minimize impingement and entrainment
are not required.

The CWS Makeup Water Intake Structure will be located approximately 300 ft (91 m).downriver
of the existing SSES River Intake Structure. As such, information related to impingement and
entrainment at the SSES River Intake Structure will be useful in predicting potential
impingement and entrainment at the CWS Makeup Water Intake Structure. An entrainment
study was completed in 1981 at the SSES River Intake Structure. Limited historic impingement
sampling occurred at SSES in years when larval American shad were stocked upriver from SSES
Units 1 and 2. This sampling was performed in the early fall and focused on impingement of
outmigrating American shad-young-of-year. No young-of-year American shad were collected
during these investigations. In addition, two recent impingement studies have been
completed at generating stations upstream and downstream of the BBNPP site which are used
to evaluate potential impacts of the CWS Makeup Water Intake Structure on aquatic species
present within the Susquehanna River. Impingement monitoring was performed during a year-
long study in 2006 at Hunlock Power Station, which is approximately 10 mi (16 km) upstream
from BBNPR Impingement monitoring was also completed approximately 100 mi (161 km)
downstream from BBNPP at Brunner Island Steam Electric Station (BISES) for a full year from
2005 to 2006. The study at BISES has very limited applicability to evaluation of potential
impingement at BBNPP, but it is the most current impingement data known from a riverine
section of the Susquehanna River.

The 1981 entrainment study at SSES Units 1 and 2 was completed during four sampling events,
two in May, and once each in June and July (PPL, 1982). During each sampling event, samples
were collected eight times. Each sample consisted of three replicate 5-minute samples, at both
the surface and bottom of the water column, at the entrance to the SSES River Intake Structure.
This sampling format yielded a total of seventy-two 5-minute samples during each sampling
event. During the entrainment study, a total of 18 species and 3,374 larval fish was collected.
Six species accounted for 82% of the total entrainment. Quillback was the most numerous
(37%) followed by common carp (22%), tessellated darter (11%), spottail shiner (8%), and
spotfin shiner (4%). Recreationally important species accounted for only a small percentage of
the entrained organisms. No endangered, threatened, or rare species were collected.

BBNPP 5-19 Rev. 1
6 2008 UniStar Nuclear Services, LLC. All rights reserved.

COPYRIGHT PROTECTED



Part I Fnvimnmenlal RepoTt Coolincl System Impacts
Part 3: EnvWonmenta~ Report CooIinc~ System Impacts

Hunlock Power Station (HPS) consists of a50 MWe coal-fired unit and a 44 MWe combustion
turbine. The station withdraws water from the Susquehanna River through two conventional
traveling screens. It is an open, once-through cooling system. However, the cooling water
volumes are small and similar to those of SSES and the proposed BBNPP The maximum plant
intake flow rate during the study sampling events was 58.2 million gpd (220 million lpd) which
is roughly comparable to the estimated maximum volume for BBNPP of 40.6 million gpd
(154 million lpd). The impingement study performed in 2006 consisted of thirty-seven, 24-hour
sampling events distributed throughout the year. A total of 282 fish representing 16 species
was collected. This equates to 7.6 fish per day or approximately 228 fish per month. Gizzard
shad was the numerically dominant species, accounting for 39% of the total impingement
catch. Other abundant species included bluegill (23%), channel catfish (20%), and white
crappie (5%). Note that most of the impingement (53%) occurred during two sampling events
in the early fall and was associated with high river flows. No endangered, threatened, or rare
species were collected.

Brunner Island Steam Electric Station (BISES) consists of three coal-fired generating units. The
total generating capacity of the three units is 1,483 MWe. The station withdraws water from the
Susquehanna River through three conventional traveling screens. BISES has a once-through,
open-cycle cooling system. Thus, substantially greater volumes of water are withdrawn from
theSusquehanna River as compared to the closed-cycle CWS at BBNPR The total maximum
volume of cooling water withdrawn from the Susquehanna River at BISES is 795 million gpd
(3,009 million Ipd)) compared to a maximum estimate of 40.6 million gpd.(1 54 million lpd)at
BBNPR The impingement study conducted during 2005 to 2006 at BISES consisted of forty, 24-
hour sampling events and yielded 399,490 individuals of 39 fish species (Klienschmidt, 2007).
This equates to 9,987 fish per day or approximately 299,617 fish per month. Gizzard shad was
the dominant species, comprising 93% of all fish impinged. Smallmouth bass, the second most
abundant species, accounted for 4% of the total impingement catch. Other common species
included channel catfish, bluegill, flathead catfish, and spotfin shiner. No endangered,
threatened, or rare species were collected.

Currently, a year-long impingement and entrainment study is being conducted at the SSES
River Intake Structure. The program includes weekly impingement sampling from April 2008 to
April2009. Entrainment sampling was performed once per week from April 22 through August
12,2008. Additional entrainment sampling may occur from mid-March through mid-April,
2009, if necessary, to sample the earliest spawning fish as determined after evaluation of the
2008 data. Two entrainment samples are collected after sunset during each weekly sampling

event. The total target volume of each sample was approximately 28,000 gal (100 m 3) of water
that is pumped from the entrance of the intake structure. Weekly impingement samples are
completed by collecting all materials washed from the SSES traveling screens over a 24-hr
period. Both the impingement and entrainment sampling programs were initiated on April 22,
2008.

Impingement catch results were available from April 22 to August 12, 2008, except for July 8 to
August 5,2008, when the intake was being serviced, during which 19 impingement samples
(12-hr per sample) were collected. During this interval a total of 81 fish and crayfish was
collected (Table 5.3-10). This equates to an average of 6.2 fish and crayfish per day or
approximately 186 fish and crayfish per month. Crayfish (Orconectes sp.) was the dominant
organism, representing 62% of the total impingement. The most abundant fish was channel
catfish, representing 16% of the total. Other species collected in low numbers included rock
bass, tessellated darter, yellow bullhead, northern hog sucker, yellow perch, smallmouth bass,
and brown trout. The impingement catch was low throughout the study period with minimal
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week-to-week variation (Figure 5.3-5). A maximum of 24 fish was collected during a single 24-hr
sampling period.

Entrainment sampling results were available from April 22 to June 4, 2008 (14 samples), with
the remainder of the samples still being processed in the laboratory. A total of 1,722 fish was
collected in the 14 samples (Table 5.3-11). Quillback (47%), common carp (19%), darters (17%),
and white sucker (10%) were the predominant fishes. Other species that were collected include
chain pickerel, smallmouth bass, walleye, tessellated darter, banded darter, and yellow perch.

No fish eggs were collected in the entrainment samples. A majority of the entrained fish were
larvae in the post yolk-sac life stage (Table 5.3-11). Substantial variation in total entrainment
occurred based on the initial sample data with numbers of individuals varying from 2 fish on
April 22 to 496 fish on May 7, 2.008 (Figure 5.3-6).

No endangered, threatened, or species of special concern were collected in the impingement
or entrainment samples processed to date.

The report of the completed Impingement and Entrainment study will be provided to the NRC
as a supplement to this application.

Based on compliance with the 316(b) Phase I design criteria as well as the aforementioned
impingement and entrainment data at SSES, HPS, and BISES, the CWS Makeup Water Intake
Structure is not expected to have a substantial adverse effect on the Susquehanna River fish
assemblage. The probability of entrainment and impingement will be low compared to other
generating stations located on freshwater rivers. Importantly, no endangered, rare, or
threatened fish species have been collected from the Susquehanna River in the vicinityof the
BBNPP site. Numbers of recreationally important species that may be impinged at BBNPP will
be low based on both the SSES and HPS data. Similarly, recreational species were entrained in
low numbers at SSES during the 1981 and current entrainment study. Furthermore, low
numbers of recreationally important fish species are likely to be entrained at BBNPP due to the
reproductive strategy employed by these fishes (i.e., most are nest builders) and the location of
spawning in relation to the CWS Makeup Water Intake.

The only species of special concern identified in the Susquehanna River in the vicinity of the
proposed CWS Makeup Water Intake Structure are the mussels, green floater (subviridis) and
yellow lampmussel (Lampsilis carioso) as discussed in Section 2.4.2. It is highly unlikely that
juveniles or adults of these species will be susceptible to impingement or entrainment.
Mussels are burrowing, bottom oriented species and it is unlikely that these organisms would
become entrained in the water column and enter the CWS Makeup Water Intake Structure.
Neither of these species has been collected in impingement studies at SSES, BISES, or HPS.
However, the small possibility does exist that fish that have been infected with glochidia
(mussel larvae) could become entrained or impinged. This occurrence could make the
glochidia susceptible to both entrainment and impingement. The host fish species for larvae of
green floater are unknown. Yellow lampmussel glochidial hosts include white perch and yellow
perch. No white perch were collected during impingement and entrainment sampling at SSES
during 2008. Yellow perch was collected in low numbers in both entrainment (n=38) and
impingement samples (n=2) at SSES during 2008.

Finally, because the proposed cooling tower-based heat dissipation system will withdraw small
amounts of Susquehanna River water, the design of the CWS Makeup Water IntakeStructure
incorporates a number of features that will reduce impingement, and the results of fisheries
studies performed in the vicinity of the SSES River intake suggest that the Susquehanna River
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fish populations have not been adversely affected by operation of SSES Units 1 and 2. It is
concluded that the CWS Makeup Water Intake Structure impacts will be SMALL and will not
warrant mitigation measures.

5.3.1.3 References

Ecology IIl, 1995. Environmental Studies in the vicinity of the Susquehanna Steam Electric
Station, 1994 Annual Report, June 1995.

Ecology III, 2007. Environmental Studies in the vicinity of Susquehanna Steam Electric Station,
2006 Water Quality and Fishes, July 2007

Kleinschmidt, 2007. Brunner Island Steam Electric Station Impingement Study, December
2007.

PPL, 1982. Susquehanna Steam Electric Station 316(b) Entrainment Demonstration Program,
July 1982.

UGI, 2007. UGI Hunlock Power Station Impingement Sampling Summary Report for Sampling
Period 01/4/06 to 12/28/06.

USEPA, 2001. NPDES Regulations Addressing Cooling Water Intake Structures for New
Facilities, Final Rule, Federal Register 66:243, U.S. Environmental Protection Agency, December
2001.

5.3.2 DISCHARGE SYSTEM

5.3.2.1 Thermal Description and Physical Impacts

A description of the cooling water system in general, and the blowdown return in particular, to
the Susquehanna River is found in Section 3.4. Parameters important to estimating the thermal
impacts of the blowdown discharge are summarized in this section.

In assessing the impact of the thermal discharge from the BBNPP, the average total effluent
discharge flow was conservatively estimated to be 11,172 gpm (42,290 Ipm). The BBNPP
discharge structure will consist of a subsurface multi-port diffuser located approximately 720 ft
(220 m) south of the CWS Makeup Water Intake Structure, extending about 310 ft (95 m) into
the river at a depth of 10 ft (3.05 m). The diffuser will be similar to the existing SSES diffuser and
will consist of seventy-two, 4 in (10 cm) nozzles located close to the bottom. The subsurface
diffuser will rapidly mix blowdown discharge with the Susquehanna River.

The temperature rise from intake to the blowdown discharge will vary with electrical
generation and seasonally with performance of the cooling tower. For the purposes of thermal
plume modeling, a maximum summertime delta-T of 3.50F (1.90C) and a maximum winter time
delta-T of 33.80F (1 8.8oC) were assumed.

5.3.2.1.1 Susquehanna River Datasets

To capture the seasonal behavior of the thermal plume, a summer and a winter period were
chosen for simulation. An examination of daily observations of Susquehanna River
temperature at SSES from 1974 to the present showed a maximum temperature of 86.50F
(30.3CC) recorded on August 15,1988 and on August 4,2007. A minimum water temperature of
32.OOF (0.OOC) was recorded numerous times in January. August and January were therefore
selected as representative months for simulation.
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assumed naturalftemperature typically used by the Pennsylvania Department of Environmental
Protection in computing waste heat load allocations. The target excess temperature in
Table 5.3-6 is the difference between the WWF ambient temperature and the WWF
temperature limit; this difference represents the excess temperature isotherm at which the
WWF temperature limit is attained.

Centerline distances are very small and none of the target excess temperature contours reach
the water surface. The results of this calculation indicate that the BBNPP blowdown plume will
be in compliance with WWF temperatures during other WWF periods.

5.3.2.2 Aquatic Ecosystems

The potential effects of power plant discharges on aquatic ecosystems have been vigorously
studied and documented (Majumdar, 1987). They include attraction of fish to the thermal
plume, cold shock, blockage of movement and migration, changes in benthic species
composition, growth of nuisance species, habitat modification, alteration of reproductive
patterns, and chemical effects of biocides. These effects are typically lessened by installation of
a closed-cycle, wet cooling system, which is the type of cooling system proposed for BBNPP
(Section 3.4). Discharge effects have been studied at SSES and provide a basis for assessing the
potential ecological impacts of the BBNPP discharge (Ecology III, 1995) (Ecology III, 2004)
(Ecology Ill, 2007a) (Ecology III, 2007b) (Ecology III, 2008). The effects of the BBNPP discharge
are anticipated to be similar to the SSES discharge. The existing SSES discharge will be used to
gauge and evaluate the potential for impacts to result from the BBNPP discharge.

No substantial detrimental ecological impacts resulting from operation of the SSES discharge
have been documented in 24 years of monitoring (Ecology I1l, 1995) (Ecology III, 2004)
(Ecology III, 2007a) (Ecology III, 2007b) (Ecology I11, 2008). The studies have shown that
populations of many of the key recreational fish species have increased in abundance. In fact,
improvements in overall water quality and increases in abundance of sensitive benthic
macroinvertebrates have occurred (Ecology III, 1995). This long-term monitoring suggests that
the discharge of cooling tower blowdown and wastewaters from BBNPP will have a SMALL
Impact on the Susquehanna River in the vicinity of BBNPR

5.3.2.2.1 Thermal Effects

Pennsylvania provides water quality standards that include temperature criteria to protect
designate water use and temperature limits for water bodies within the Commonwealth (PA,
2007). The guidelines provide maximum allowable temperatures for critical periods during the
year and state that a discharge may not change the temperature of the receiving water body by
more than 2°F (1.1QC) during any one hour period. The designated water use of the
Susquehanna River in the vicinity of the BBNPP site is warm water fishery (WWF). This WWF
designation requires the maintenance and propagation of fish species and additional flora and
fauna which are indigenous to warm water habitats.

The BBNPP thermal plume is predicted to be similar to the existing SSES thermal plume. Based
on its location, the BBNPP plume will likely have minimal interaction with the SSES plume. Its
small cross-sectional area is unlikely to create a barrier to fish migration and the small area of
thermal enhancement should limit attraction of fish such that they will not become acclimated
and entrapped there, particularly during winter when fish are susceptible to cold shock from
plant shutdown. Since fish are unlikely to become acclimated to the small plume, gas bubble
disease should not occur.
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The existing SSES plume was determined to have limited downstream temperature impact
(Ecology II1, 1987). Spring, fall, and winter studies were completed that measured the
temperature and downstream extent of the thermal increase. During these studies the
maximum increase above ambient temperatures within the plume ranged from 0.5 to 1.0°F (0.3
to 0.6 0C) and the plume extent varied from 25 to 130 ft (7.6 to 40 m) downstream from the
diffuser pipe. The study indicated that Susquehanna River flow, not discharge temperature
increase above ambient, was the most important determinant of the temperature and areal
extent of the plume.

Modeling of the BBNPP discharge was performed to predict the temperature gradient and
downstream extent of the plume. The modeling effort evaluated the maximum possible size of
the plume during winter and summer. To accomplish this, summer and winter low flow
conditions and extreme water temperatures were inputs to the model. The model indicated
that within the near-field plume, the discharge temperature decreased quickly to very small
values above ambient river temperature due to rapid mixing. During the summer period, the
discharge has an excess temperature of 3A6°F (2.0°C) which decreases to 0.13 to 0.29°F (0.07 to
0.160C), depending on river flow, within 50 ft (15 m) of the discharge. During the winter period,
the discharge has an excess temperature of 33.81 OF (1 9.0°C) that decreases to 0.5 to 1.75°F (0.3
to 1.00C), depending on river flow, within 50 ft (15 m) of the discharge.

Modeling was also performed to evaluate the combined impact of the SSES and BBNPP thermal
plumes. The model indicated that the combined thermal plume at the bottom of the
Susquehanna River was slightly warmer than for BBNPP alone, but the extent of the plume was
very small under the summer and winter conditions evaluated. Effects for the surface were
even smaller.

The potential for fish kills resulting from attraction of fish to the BBNPP plume are unlikely given
that the existing SSES plume temperatures are typically less than 1 OF (0.6°C) above ambient
temperature and no fish kills are known to have occurred as a result of the plume (Ecology Ill,
1987).

Both the minimal temperature increase and the small areal extent of the plume are predicted to
have no significant impact on the benthic macroinvertebrate, mussel, or fish community. The
increase in Susquehanna River temperature from the plume is within the range of natural
temperature variability in lotic systems. Assuming that the characteristics of the BBNPP
discharge will be similar to that of SSES's discharge and the predictive model, impacts to the
aquatic community are expected to be SMALL

5.3.2.2.2 Chemical Effects

Chemical effects of the discharge include the addition of biocides to limit fouling within the
cooling water systems and other chemical agents to limit scaling. Discharge concentrations of
these constituents will be limited by the National Pollutant Discharge Elimination System
(NPDES) permit issued by the Pennsylvania Department of Environmental Protection. These
concentration limits are set to protect the designated water use within the receiving water
body and the concentrations in the BBNPP discharge will be lower than concentrations that
could harm aquatic organisms present in the Susquehanna River. In addition, the NPDES
permit will account for the combined impacts of both the BBNPP and SSES discharges.

Based on this, the chemical effects of the BBNPP discharge to the aquatic biota will be SMALL.
Similar conclusions were drawn regarding the existing SSES discharge which is similar in
volume to the proposed BBNPP discharge (NRC, 1981).
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5.3.2.2.3 Physical Effects

Physical effects from the discharge will be limited to the turbulence created by the diffuser Jets.
These jets will direct the water downstream at a 45-degree angle toward the surface of the
river. This turbulence will not harm aquatic organisms (PPL, 11978). The velocities created by
the jets are sufficient to discourage fish from swimming in the mixing area near the diffuser for
extended periods, thus eliminating the potential for gas-bubble disease. The action of the jets
quickly mixes the heated water and limits the potential for fish to be attracted to the area. The
spatial extent of the heated discharge and length of the diffuser pipe will be too small to create
a thermal block across the river. A similar design at the existing SSES thermal discharge has
limited physical impacts. It is expected that the physical impacts associated with BBNPP will
also be SMALL due to similar design and operation of the diffuser bar.

No loss or alteration of unique habitat is expected or reduction in density, species composition
or community structure of the aquatic community.
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5.3.3 HEAT DISCHARGE SYSTEM

5.3.3.1 Heat Dissipation to the Atmosphere

BBNPP requires water for cooling and operational uses. Primary water consumption is for
turbine condenser cooling. Cooling water for the turbine condenser and closed-cooling heat
exchanger for normal plant operating conditions is provided by the Circulating Water System
(CWS). The excess heat from the CWS is dissipated to the environment with a closed-loop
cooling system. A closed-loop cooling system recirculates water through the plant
components and cools this water for reuse by transferring excess heat to air, or the atmosphere,
with a cooling tower.

The cooling system for BBNPP will be a closed-cycle, wet cooling system, consisting of two
natural draft cooling towers for heat dissipation. The existing SSES Units 1 and 2 also use a
closed-loop cooling system each with a natural draft cooling tower.

There will also be four smaller Essential Service Water System (ESWS) cooling towers to
dissipate heat from system. The ESWS provides cooling water to the Component Cooling Water
System heat exchangers and the heat exchangers of the Emergency Diesel Generators. Each of
these four safety-related trains uses a safety-related two-cell mechanical draft cooling tower to
dissipate heat. Heated ESWS water returns through piping to the spray distribution header of
the ESWS cooling tower. Water exits the spray distribution piping through spray nozzles and
falls through the tower fill. Two fans provide upward air flow to remove latent heat and
sensible heat from the water droplets. The heated air exits the tower and mixes with ambient
air, completing the heat rejection process. The cooled water is collected in the tower basin for
return to the pump suction for recirculation through the system. Table 3.4-1 provides nominal
heat loads and flow rates in different operating modes for the ESWS. Makeup water is normally
provided from the RWSS but can also be supplied from the safety-related ESWEMS pumps
housed in the ESWEMS Pumphouse. Table 3.4-3 provides ESWS Cooling Tower design
specifications.
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similar manner, so that no synergistic effects with the proposed CWS cooling towers with
respect to mixing fog or drift would be expected to occur.

Interaction with Existing Pollution Sources

There are no major sources of air pollution in the vicinity of the BBNPP site. Existing diesel
generators and boilers at SSES Units 1 and 2 operate for limited periods. Diesel generators that
are associated with BBNPP will also operate for limited periods. interactions between
pollutants emitted from these sources and the plumes from the cooling towers for SSES Units 1
and 2 are of sufficient distance and would not have a significant impact on air quality. Impacts
would be SMALL and would not require mitigation.

5.3.3.1.8 References
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NUREG-1437, Nuclear Regulatory Commission, May 1996.
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1555, Nuclear Regulatory Commission, October 1999.
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Environment, Volume 28, No. 3, Pages 379-395, A. Policastro, W. Dunn, and R. Carhact, 1993.

5.3.3.2 Terrestrial Ecosystems

Heat dissipation systems associated with nuclear power plants have the potential to impact
terrestrial ecosystems through salt drift, vapor plumes, icing, precipitation modifications, noise,
and avian collisions with cooling towers.

.5.3.3.2.1 Potential Impacts Due to Salt Drift

The cooling towers constructed to provide heat dissipation for BBNPP will release drift capable
of depositing as much as 0.0062 lb/ac per month (0.0069 kg/ha per month) of dissolved solutes,
primarily originating from the Susquehanna River makeup water, during the fall season on
terrestrial ecosystems located in the vicinity of the BBNPP site. This value represents the
maximum overall deposition rate during the fall. Maximum overall deposition rates during the
winter, spring and summer were similar and ranged from 0.0041 lb/ac per month (0.0046 kg/ha
per month) to 0.0053 Ib/ac per month (0.0059 kg/ha per month).

The component of terrestrial ecosystems most vulnerable to cooling tower drift is vegetation,
especially the upper stratum of vegetation whose foliage lies directly under the released
droplets of water forming the drift (NRC, 1996). Forest communities are the predominant
vegetation cover in the BBNPP Owner Controlled Area (OCA). Hence, woody vegetation
forming the tree canopy and woody understory is potentially subject to the greatest exposure.
However, vegetation damage from drift-based salt deposition originating from natural draft
cooling towers has been shown to be SMALL (NRC, 1996).

5.3.3.2.1.1 Plant Communities Potentially Affected by Salt Deposition Isopleths

The results of the vapor plume analysis for the BBNPP natural draft cooling towers indicated
that salt deposition rates for the vicinity of the OCA were well below levels with documented
impacts to vegetation as discussed below.

Pj~L~aint m jnjjties Exposed to _
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The results of the vapor plume analysis for the BBNPP natural draft cooling towers indicated
that salt deposition rates for the vicinity of the OCA were well below levels with documented
impacts to vegetation as discussed in Section 5.3.3.2.1.2. Therefore, maps showing salt
deposition rates across the OCA have not been provided.

Plant Communities Exposed to Lower Salt Deposition a1e4

The results of the vapor plume analysis for the BBNPP natural draft cooling towers indicated
that salt deposition rates for the vicinity of the OCA were well below the levels with
documented impacts to vegetation in Section 5.3.3.2.1.2. Therefore, map showing salt
depostion rates across the OCA have not been provided.

5.3.3.2.1.2 Potential Effects of Salt Deposition to Specific Plant Species

Salt drift deposited at rates approaching or exceeding 10 kg/ha per month in any month during
the growing season may cause leaf damage in many species. However, deposition rates of I to
2 kg/ha per month are generally not damaging to plants (NRC, 1996). Since the highest salt
deposition rate projected for the proposed BBNPP cooling towers is only 0.0062 lb/ac per
month (0.0069 kg/ha per month), the risk of acute injury to vegetation is low. However,
information In the published scientific literature regarding the sensitivity of individual plant
species to salt deposition is limited. This is especially true with respect to low level chronic
injury such as stunted growth that is not as visually apparent as acute injury such as browned
leaves.

According to NUREG-1437, the most sensitive native plant species on the BBNPP site is
flowering dogwood (Cornus florida), which experiences acute injury at salt deposition rates
exceeding approximately 4.7 lb/ac per month (5.2 kg/ha per month). Flowering dogwood
occurs occasionally in the understory of deciduous forest on the BBNPP site but is not
dominant in any vegetative stratum.

Although acute injury is unlikely, given the low projected deposition rates, there is still risk of
chronic injury to flowering dogwood such as reduced growth rate and reduced vigor. Chronic
injury might not be visible, but could leave affected trees more susceptible to environmental
stresses such as drought or biotic stresses such as dogwood anthracnose, a fungal disease that
has killed many dogwoods in the northeast. Because flowering dogwood is not a dominant
tree in either the canopy or understory of forests within the BBNPP site, the overall character of
the affected forest vegetation would not be substantially changed even if the few flowering
dogwoods in the affected areas were to eventually die. The ability of the affected forest
vegetation to provide habitat for forest interior dwelling species and other wildlife favoring
forest habitat would not be substantially diminished.

Of other tree species on the BBNPP OCA, NUREG-1437 provides information only for white ash
(Fraxinus americana), eastern hemlock (Tsuga canadensis), white pine (Pinus strobus), chestnut
oak (Quercus prinus), black locust (Robiniapseudoacacla) and red maple (Acer rubrum). Red
maple is the most abundant species in the OCA and is dominant in both upland and wetland
vegetation communities. White ash and black locust are also common onsite. The minimum
salt deposition rates reported to cause acute injury to these species range from approximately
36 lb/ac per month (41 kg/ha per month) for eastern hemlock to approximatelyl,833 lb/ac per
month (2,054 kg/ha per month) for red maple. These values are more than several orders of
magnitude higher than the maximum projected deposition rate 0.0062 lb/ac per month
(0.0069 kg/ha per month) for the BBNPP cooling towers. Although the potential for chronic
injury to these species can not be definitively ruled out, the risk appears to be substantially
lower than for flowering dogwood.
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Quantitative studies of vegetation and plant diseases were conducted for SSES from 1977
through 1994. Significant changes detected in plant community composition over this time
were attributed to normal vegetation dynamics such as succession and animal interaction, and
not to SSES Units I and 2 operation (Ecology 111, 1995). In addition, findings for plant diseases
were similar for preoperational (1977 to 1982) and post-operational (1983 to 1994) study
periods. No effects of salt drift were detected.

5.3.3.2.1.3 Potential Overall Effects on Terrestrial Ecosystems

Since the highest projected salt deposition rate of 0.0062 lb/ac per month (0.0069 kg/ha per
month) is well below the rates reported in the scientific literature to cause acute injury to
woody vegetation, the likelihood of salt drift causing rapid or extensive changes to the general
structure and composition of affected vegetation is low. The tree canopy in forested areas is
unlikely to die rapidly or extensively. Hence, conversion of forest to scrub-shrub vegetation
unsuited to wildlife favoring forested habitat, including forest interior dwelling species, is
unlikely. The ability of affected forest vegetation to stabilize soil on steep slopes is unlikely to
be impaired.

Occasional trees or shrubs, especially in the area of higher salt deposition, could experience
chronic injury such as reduced vigor, reduced growth rate, or slow and gradual die off. The risk
is greatest for individuals that are simultaneously of a salt-sensitive species (such as flowering
dogwood), old, or subject to localized environmental stresses such as sandy soils, which are
subject to greater drought stress that could act synergistically with the projected low salt
deposition levels to injure trees.

Small gaps in the tree canopy resulting from the death of individual trees would mimic the
natural die-off of individual trees in mature forests and not substantially alter the suitability of
the forests for most wildlife species. Dead trees would be left in place to provide nesting
cavities and snags for wildlife.

The potential for injury to terrestrial vegetation or to terrestrial wildlife inhabiting areas of
terrestrial vegetation, as a result of salt drift, is low. Thus, the impacts of salt drift on terrestrial
ecology would be SMALL, and would not warrant mitigation.

5.3.3.2.2 Potential Impacts of increased Fogging, Humidity, and Precipitation

The vapor plume analysis indicated that no icing or fogging events, or ground level humidity
increases will result from the operation of the BBNPP natural draft cooling towers. Maximum
rates of additional precipitation are predicted to range from 0.00010 in (0.00254 mm) per year
during the spring to 0.00014 in (0.00356 mm) per year during the fall. Therefore, potential
adverse impacts from these phenomena are expected to be SMALL and, therefore, not require
mitigation.

5.3.3.2.3 Potential Impacts from Cooling Tower Noise

Noise caused by human and vehicular activity at the BBNPP could discourage use by terrestrial
wildlife of adjoining natural habitats on the BBNPP site. However, noise generated by the CWS
and ESWS cooling towers is expected to be below EPA and HUD requirements, and unlikely to
have deleterious effects on wildlife. Wildlife is generally more sensitive to sudden and random
noise events, which can induce a startle response similar to that induced by a predator, than to
the steady continuous noise produced by operation of a cooling tower (Manci, 1988). Potential
adverse impacts to terrestrial wildlife caused by cooling tower noise are therefore expected to
be SMALL and not require mitigation.
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5.3.3.2.4 Potential Impacts Due to Bird Collisions with Cooling Towers

As summarized in Section 4.3.1, the proposed natural draft cooling towers would not be
expected to cause substantially elevated bird mortality due to collisions. Although infrequent
bird collisions with the cooling towers are possible, the overall mortality potentially resulting
from bird collisions with cooling towers are reported to have only SMALL impacts on bird
species populations (NRC, 1996). The forest interior bird species would not find suitable habitat
close to the cooling towers, which would be constructed on a cleared, treeless pad. Strobe
lights installed on the cooling towers would be expected to reduce the probability of collision
by eagles or raptors migrating along the Susquehanna River corridor and minimize attraction
of nocturnal migrating birds. No other mitigation appears to be necessary to prevent
substantial adverse impacts to bird species populations caused by collisions with the cooling
towers.

5.3.3.2.5 References

Ecology III, 1995. Environmental Studies in the Vicinity of the Susquehanna Stream Electric
Station, 1994 Annual Report, Ecology III Inc, May 1995.

Manci, 1988. Effects of Aircraft Noise and Sonic Booms on Domestic Animals and Wildlife: A
Literature Synthesis, U.S. Fish and Wildlife Service, National Ecology Research Center, NERC-88/
29, p 88, K. Manci, D. Gladwin, R. Villella, and M. Cavendish, 1988.

NRC, 1996. Generic Environmental Impact Statement for License Renewal of Nuclear Plant,
NUREG-1437, Nuclear Regulatory Commission, May 1996.

5.3.4 IMPACTS TO MEMBERS OF THE PUBLIC

Operation of the BBNPP cooling water systems includes heat transfer to the atmosphere from
thecooling towers and the discharge of blowdown to the Susquehanna River. Potential
impacts to the public include the release of thermophilic bacteria from within the towers and
noise from tower operation.

5.3.4.1 Thermophilic Microorganism Impacts

Thermophilic organisms are typically associated with fresh water. Health consequences of
thermally enhanced microorganisms have been linked to plants that use cooling ponds, lakes,
or canals that discharge to small rivers. Elevated temperatures within cooling tower systems
are known to promote the growth of thermophilic bacteria including the enteric pathogens
Salmonella sp. and Shigella sp, as well as Pseudomonas aeruginosa and fungi. The bacteria
Legionella sp, and the amoeba Naegleria and Acanthamoeba have also been found in these
systems. The presence of the amoeba N. fowleri in fresh water bodies adjacent to power plants
has also been identified as a potential health issue linked to thermal discharges (CDC, 2007)
(NRC, 1999).

The Center for Disease Control (CDC) maintains records of outbreaks of waterborne diseases
and reported 16 cases of Legionella sp. infection in Pennsylvania between 2001 and 2004, all
associated with drinking water (CDC, 2004) (CDC, 2006).

The CWS design cooling tower outlet temperature is approximately 90'F (32.2"C) and the
maximum hot year CWS inlet temperature is 94.80 F (34.90C). Siocide treatment of the inlet
water should minimize the propagation of micro-organisms. As a result, pathogenic
thermophilic organisms are not expected to propagate within the condenser cooling tower
system and should not create a public health issue.
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Figure 2.2-1 Land Use on the BBNPP Site
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Figure 2.2-2 BBNPP 6 mi (10 kin) Land Use
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Figure 2.2-3 BBNPP Site Topographic Map
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Figure 2.2-4 BBNPP Site Zoning Map
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Figure 2.2-6 BBNPP Land Use within a 50 mi (80 kin) Radius

BBNPP 2-25
C• 2008 UniStar Nuclear Services. LLC. All rights reserved.

COPYRIGHT PROTECTED

Rev. 1



Part 3: Environmental Report Land

Figure 2.2-7 BBNPP Major Public and Trust Lands Within 50 mile (80 km) Region I
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2.2 LAND

This section establishes the nature and extent of current and proposed land use within the
vicinity and region of the proposed site that might be impacted by station construction and
operation. The review evaluates both on and offsite areas that will be modified for the sole
purpose of supporting construction and maintenance .of the proposed facilities.

2.2.1 THE SITE AND VICINITY

The Bell Bend Nuclear Power Plant (BBNPP) site is located in Salem Township, Luzerne County;
Pennsylvania, adjacent to Susquehanna Steam Electric Station along the Susquehanna River in
an area of open deciduous woodlands interspersed with grasslands, previously cultivated
fields, and orchards. The largest community within 10 mi (16 km) of the site is the borough of
Berwick, Pennsylvania, approximately 5 mi (8 kin) to the southwest. The nearest metropolitan
areas are Wilkes-Barre, Pennsylvania, approximately 20 mi (32 kin) to the northeast; Allentown,
Pennsylvania, approximately 50 mi (80 km) to the southeast; and Harrisburg, Pennsylvania,
approximately 70 mi (113 kin) southwest of the BBNPP site (PPL, 2006).

PPL Susquehanna, LLC, owner of SSES, owns 2,355 ac (953 ha) on both sides of the
Susquehanna River. SSES is on the west side of the Susquehanna River on 1,575 ac (637 ha),
that includes the SSES property (1,173 ac (475 ha)) and the Riverlands Recreation Area (401 ac
(162 ha)), a strip of land between the power generating facilities and the Susquehanna River
(PPL, 2006). The Riverlands Recreation Area includes natural and recreational areas:

* Riverlands Nature Center - The Nature Center is located in the Susquehanna Energy
Information Center at the entrance to the Recreation Area.

* Riverlands Recreation Area - This recreation area on the west side of the river is a
popular spot for picnicking, group outings, hiking, sports, and playing.

* Lake Took-A-While - A 30 ac (12 ha) fishing lake and a restored section of the North
Branch Canal provide fishing opportunities and are open to the public. Boating is
allowed, but no gasoline engines are permitted.

* Wetlands Nature Area - This 94 ac (38 ha) tract of riverine forest, marsh, swamp, and
vernal pools has been set aside as an area for nature study and education. A portion of
the long-abandoned North Branch Canal runs north-south across the property (PPL
2006).

A map depicting the land use within the BBNPP Owner Controlled Area (OCA) is presented in
Figure 2.2-1. Land use categories for this map are consistent with the land use classification
codes listed in "USGS Land Use and Land Cover Data" (USGS, 2008). PPL Susquehanna, LLC
currently owns the entire BBNPP and SSES site. The BBNPP site will be divided into a west
parcel and an east parcel. PPL Susquehanna, LLC, which owns 90% of SSES Units 1 and 2 and
Allegheny Electric, which owns 10% of SSES Units 1 and 2, will retain ownership of the east
parcel. PPL Bell Bend, LLC will be the owner of BBNPP and the owner of the west parcel as
detailed in Figure 2.2-1. The operator of BBNPP will be PPL Bell Bend, LLC.

The areas devoted to major uses of the land within the BBNPP OCA site are summarized in
Table 2.2-1. The Table is consistent with USGS land use categories. A map showing major land
uses in the vicinity within 6 mi (10 km) of the project is presented in Figure 2.2-2 with land uses
classified consistent with the 2008 USGS land use/cover categories (USGS, 2008). Major land
uses in the 6 mi (10 km) vicinity of the project are summarized in Table 2.2-2. The vicinity is
defined as the area encompassed within a radius of 6 mi (10 kin) surrounding the plant site. A
topographical map of the BBNPP OCA site is presented in Figure 2.2-3 (USGS, 2008).
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There are no known claims by Native Americans on lands within the BBNPP OCA or within the 6
mi (10 km) radius of the BBNPP site. There are no known lands of special land-use within the
BBNPP OCA. Special land-use categories are defined as Native American or military
reservations, State and national parks, national monuments, national forests, wild and scenic
rivers, designated coastal-zone areas, and wilderness areas.

State lands, as detailed in Table 2.2-3, within the vicinity of the BBNPP site are limited to areas of
two state game lands and two state park lands. State Game Land No. 55 covers 2,470 ac
(1,000 ha) in Columbia County just west of the BBNPP site. State Game Land No. 260, located
east of the BBNPP site, covers 3,087 ac (1,249 ha) in Luzerne County (PGC, 2006). The
Pennsylvania Game Commission maintains/manages both the wildlife and its habitats within
the Game Land boundaries and provides recreation and education for the general public. The
two state park parcels, Theta Lands, occupy 109 ac (44 ha) north of the proposed site. The
Theta Lands are part of the Theta Lands Conservation Project which encompasses more than
10,000 ac (4,047 ha) in Luzerne and Lackawanna Counties. These lands provide recreational
opportunities and clean water to the people of this region (DCNR, 2008).

There are no known National Parks, National Forests, or National Monuments within the BBNPP
site vicinity.

Private lands held in trust or through other use restrictions include two areas maintained by
private owners through the North Branch Land Trust (NBLT) as detailed in Table 2.2-4 (NBLT,
2008). The NBLT property located to the north of the BBNPP site covers an area of 49 ac (20 ha)
and connects with State Game Land No. 260. The second NBLT trust land, located to the south
of the BBNPP site, occupies 88 ac (35 ha) (TCF, 2004).

One family farm is included in the exclusion area boundary. There are no residents at this farm.
Terms of the contract for acquisition of this property by PPL Bell Bend LLC provide access to this
farm for family members, provided no residence is established and the area is vacated if PPL
LLC requests it.

Figure 2.2-1 and Figure 2.2-2 show major roads/highways and utility rights-of-way that cross
and are in the vicinity of the BBNPP site. There is an operating rail line along both banks of the
Susquehanna River within the 6 mi (10 kin) vicinity of the BBNPP site. The BBNPP site is
bordered on the south and east by the Susquehanna River. The Susquehanna River is
frequented by recreational boaters, but is not used for commercial shipping. Egress from the
areas surrounding the site is limited to the north and west along U.S. Highway 11, which runs
along the north-western bank of the Susquehanna River. (USGS, 1999)

No significant mineral resources within or adjacent to the BBNPP site have been identified. The
only mineral resources occurring at the site are siltstone and sand and gravel (PPL, 1972). The
siltstone could not be mined economically due its depth. Deposits of sand and gravel underlie
most portions of the Susquehanna River Valley. A very small portion of these deposits are
under the Susquehanna River floodplain at the OCA. The mineral resources of the land areas of
the BBNPP site are owned by the respective surface landowners. There are no mineral
resources currently being mined located adjacent to the BBNPP site. PPL Bell Bend LLC is in the
process of acquiring all mineral rights on the site.

The BBNPP site is located in the southwestern quadrant of Luzerne County. This area is
characterized by forests, open, undeveloped, agricultural, mined, and developed land. The
developed portions of this area are located in and around the city of Hazleton and the eastern
outskirts of Berwick Borough. As shown on Figure 2.2-4, most of the BBNPP OCA is zoned as an
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agricultural district with a much smaller portion zoned as a conservation district. Small areas of
the site to the north and east adjacent to the SSES facility are zoned heavy industrial (Salem,
2008).

The proposed project also requires approval of a proposed plan of development which must be
obtained from Salem Township. The Salem Township Planning and Zoning Commission is
responsible for managing the consolidated review of the environmental, engineering,
socioeconomic, planning and cost of those projects which require an approved Plan of
Development. Various state and county agencies provide assistance and various plan and
permit approvals to support the review and approval effort.

2.2.2 TRANSMISSION CORRIDORS AND OFFSITE AREAS

2.2.2.1 Existing Corridors

The BBNPP property lies within the Pennsylvania, New Jersey and Maryland (PJM) Regional
Transmission Organization. The existing transmission system, located on the Susquehanna
Steam Electric Station (SSES) site, consists of two substations: 1) the 500 kV substation, which
has two 500 kV circuits, and 2) the 230 kVT-1 0 substation, which has three 230 kV circuits. A
230 kV switchyard is also located on the SSES site, which has seven 230 kV circuits and one 500/
230 kV interconnection.

Six transmission lines connect SSES to the regional grid and will be used by BBNPP. There are
three short ties in the SSES vicinity totaling approximately 6 mi (10 kin) that connect SSES to
the 230 kV electrical system. These ties are located primarily within SSES controlled areas and
are not accessible to the public. However, U.S. Highway 11, PA State Highway 239, and other
paved roads in the immediate plant vicinity are crossed by the short ties. Stanton #2 is a single
circuit 230 kV line which runs generally northeast from SSES for approximately 30 mi (48 kin) in
a 100 to 400 ft (30 to 121 m) wide corridor. The Wescosville 500 kV line connects SSES with the
Alburtis substation. It runs generally southeast for approximately 75 mi (121 kin) in a 100 to
400 ft (30 to 107 m) wide corridor. The Sunbury #2 is a 500 kV line which shares a corridor with
the Sunbury #1 230 kv line and runs for approximately 30 mi (48 kin) in a west-southwest
direction. The corridor is approximately 325 ft (99 m) wide. Existing transmission corridors are
shown in Figure 2.2-1 and Figure 2.2-2 and Figure 2.2-5 (PPL, 2006)

2.2.2.2 Proposed Transmission System Modifications

No additional transmission corridors or other offsite land use would be required to connect the
new reactor unit to the existing electrical grid. The following facilities would be constructed on
the BBNPP site:

One new 500 kV substation to transmit power from BBNPP; and

* Two new 500 kV, 4,260 MVA circuits on individual towers, connecting the BBNPP
substation to the existing SSES 500 kV Yard, approximately 0.46 mi (0.74 kin) in length,
and to the proposed 500 kV Susquehanna Yard #2, approximately 0.85 mi (1.37 kin) in
length.

Additionally, the 230 kV transmission lines currently passing through the BBNPP site will be
relocated to run along the northern boundary of the owner controlled area in order to provide
a buffer from the BBNPP Circulating Water System cooling towers and provide additional areas
for the location of plant-related structures. An expansion of the existing SSES 500 kV
switchyard will be required to accommodate the connection to the new BBNPP switchyard.
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Numerous breaker upgrades and associated modifications would also be required at other
existing substations and switchyards. All of the offsite modifications would be implemented
within the existing substations and switchyards (Section 1.2.5). Additionally, based on the
results of a generator interconnection impact study (PJM, 2008), certain sections of two offsite
transmission lines will need to be reconductored to avoid network overloads during peak
usage periods.

2.2.2.3 Land Use

In total, for the purpose of connecting SSES to the transmission system, PPL Susquehanna has
approximately 150 mi (241 kin) of corridor that occupy approximately 3,341 ac (1,352 ha)
crossing eight counties (Luzerne, Carbon, Columbia, Lehigh, Northampton, Northumberland,
Montour, and Snyder). BBNPP is expected to utilize these existing corridors as well. The
corridors pass through land that is primarily agricultural or forest land. The areas are mostly
remote, with low population densities. The longer lines cross numerous state and U.S.
highways. Impact of these corridors on land usage is minimal; farmlands that have corridors
passing through them generally continue to be used as farmland. (PPL, 2006).

Additionally, SSES and BBNPP will both be connected to the existing Susquehanna-Roseland
transmission line that will be brought into service in 2012, independent of the BBNPP, as
described in FSAR Chapter 8. Land use within the new transmission corridor is expected to be
similar to that of the existing corridors.

2.2.3 THE REGION

The region within a 50 mi (80 km) radius of the BBNPP site includes all or part of 22 counties in
Pennsylvania. The 50 mi (80 kin) region including major waterways and highways are shown in
Figure 2.2-6. Interstate 81 (1-81) passes east of the site intersecting 1-80 to the south of the
BBNPP site. These two interstates connect with portions of 1-84, 1-380, 1-476, and 1-78 which are
all within a 50 mi (80km) radius of the site. (USGS, 1999)

Land acreage devoted to major uses within the 50 mi (80 kin) region are presented in Table 2.2-
5 and shown on Figure 2.2-7. The land use/cover categories used in the table are those used by
the U.S. Geological Survey. Principal agricultural commodities, dollar values of produced
commodities, amount of county land used for agriculture, and the average land value based on
the last (2002) U.S. Department of Agriculture survey, for these principal agricultural
commodities are summarized in Table 2.2-6 (USDA, 2002).

This section focuses on two Pennsylvania counties (Luzerne and Columbia Counties) within the
region for the potential construction and operation of the BBNPP site which is adjacent to the
existing SSES site. The region is defined as an area within a 50 mi (80 kin) radius of the site, but
excludes the site and vicinity.

More than 89% of the current SSES employees reside in Luzerne and Columbia counties (PPL,
2006). Most land use or population changes would occur in these two counties where the
construction activity would occur and where the construction and operation employees would
be expected to live. As discussed in Section 2.2.2, the proposed transmission system activities
would occur on the existing SSES site property and at existing substations along existing
transmission corridors. The addition of BBNPP only requires a new substation and new
transmission lines on the BBNPP site to connect the unit to the existing SSES system. The
230 kV transmission lines currently passing through the BBNPP site will be relocated to run
along the northern boundary of the Owner Controlled Area in order to provide a buffer from
the BBNPP CWS cooling towers and provide additional areas for the location of plant-related
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structures. An expansion of the existing Susquehanna 500 kV switchyard will be required to
accommodate the connection to the new BBNPP switchyard (PPL, 2206).

Road access to SSES is via U.S. Route 11, a two-lane paved road with a northeast southwest
orientation (Figure 2.1-2 and Figure 2.1-3). SSES lies to the west of U.S. Route 11 and the
Susquehanna River. Approximately 4 mi (6.4 km) north of SSES, U.S. Route 11 intersects with
State Route (SR) 239, which travels in a northwest-southeast direction. East of this intersection,
SR 239 crosses the Susquehanna River.

Several miles southwest of SSES, U.S. Route 11 intersects with SR 93. East of this intersection, SR
93 crosses the Susquehanna River. East of the intersection of SR 93 and the Susquehanna River,
SR 93 intersects SR 339, which has a northeast-southwest orientation. Five to ten miles (8 to 16
km) south of SSES, SRs 93 and 339 intersect with Interstate 80, which has an east to west
orientation. Five to ten miles southeast of SSES, Interstate 80 intersects with Interstate 81,
which has a northeast-southwest orientation.

Employees traveling from the north or northwest of SSES would use SR 239 and U.S. Route 11 to
reach the station. Employees traveling from the northeast would use U.S. Route 11. Employees
traveling from the south or southwest of SSES could use varying combinations of the following
roads to reach the station: Interstate 80, SR 339, SR 93, and U.S. Route 11. Employees traveling
from the east and southeast could use SR 239, Interstates 80 and 81, SR 93, and U.S. Route 11.
When nearing SSES, all employees must use U.S. Route 11. (PPL, 2006)

Major land-based transportation routes and utility routes within the region are depicted in
Figure 2.2-2 and Figure 2.2-5. An existing gas transmission line is shown on Figure 2.2-2. (USGS,
1999)

Because of the location of BBNPP, the potential land use impacts would be greatest in Luzerne
County. Potential population impacts would be greatest in Luzerne County and Columbia
County as discussed earlier in this section. It is expected that the future potential employee
relocation would likely follow the same trend. Therefore, this section excludes discussion of the
50 mi (80 km) region and focuses primarily on the two counties within the region. Table 2.2-7
and Table 2.2-8 indicate six land use classifications for land in Luzerne County and Columbia
County. (USGS, 1999)

The three classifications of barren, wetlands and water together account for 6% and 2% of total
county lands for Luzerne and Columbia Counties, respectively. Urban or built-up lands occupy
little of both counties' land (Luzerne County 11% and Columbia County 7%). The majority of
each county is dominated by forest and agricultural lands. A combined total of 82% of Luzerne
County's land use and 91% of Columbia County's land use fall within these two categories.

Major trust lands in the region are shown in Figure 2.2-7 and are summarized in Table 2.2-9
(TCF, 2004). While there are no known trust holdings in Columbia County, trust holdings within
Luzerne County generally consist of several small holdings instead of large individual tracts of
land. The known trust lands within Luzerne County are controlled by a mix of private owners
and the North Branch Land Trust. These eight trust lands occupy 1,913 ac (774 ha). (TCF, 2004)

County and local parks within the 50 mi (80 kin) region are shown in Figure 2.2-7 and are
summarized in Table 2.2-10 (PCS, 1998). There are 255 known county and local parks within the
region. Two of these areas (Moon Lake and Seven Tubbs Nature Area) are located in Luzerne
County and account for 1,386 ac (561 ha) of the lands accessible to the public. Two more of

BBNPP 2-10 Rev. 1
Q 2008 UniStar Nuclear Services, LLC. All rights reserved.

COPYRIGHT PROTECTED



Part S-. Environmental Report Land

these areas (Twin Bridges and Briar Creek) are located within Columbia County and account for
139 ac (56 ha) of publicly accessible land. (PCS, 1998)

State controlled lands within the region mainly comprise State Parks, Game Lands, and Forests.
These areas are shown in Figure 2.2-7 and are summarized in Table 2.2-11, Table 2.2-12, and
Table 2.2-13 respectively. Although no state parks fall solely within Columbia County, it does
share one of Luzerne County's six state parks (Theta Lands, Fish Commission Lands, Frances
Slocum, Lehigh Gorge Nescopeck, and Ricketts Glen) which provide a total of 39,065 ac
(15,808 ha) to the general public (DCNR, 2008). Five State Game Lands fall with the boundary of
Columbia County, adding 71, 404 ac (28,896 ha) to public land use while Luzerne County
provides the public with 12 game lands totaling 106,211 ac (42,982 ha) (PGC, 2006). There are
two state forests within the 50 mi (80 kin) region falling within Luzerne and Columbia Counties.
Luzerne County holds the Lackawanna State Forest 13,142 ac (5,318 ha) and Columbia holds
the Weiser State Forest 28,736 ac (11,629 ha) within its boundaries. (DCNR, 2006a) (DCNR, 2008)
(PGC, 2006)

Columbia County provides one of eight Wild/Natural Areas within the 50 mi (80 km) region.
The Jakey Hollow Natural Area occupies 51 ac (21 ha) of the county's lands and provides
recreation and outdoor activities for the surrounding public (DCNR, 2006b). The Wild/Natural
areas are shown in Figure 2.2-7 and are summarized in Table 2.2-14.
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Table 2.2-1 Land Use on the BBNPP Site

Land Use Category Acres Hectares Percent of Total

Urban or Built-up 21.0 8.5 2A4
Barren 6.3 2.5 0.7
Wetlands 196.0 79.3 22.2

Water 4.3 1.7 0.5
Forest 402.5 162.9 45.6

Agricultural 251.9 102.0 28.6
Total 882.0 357.0 100

Table 2.2-2 Land Use Categories within 6 mi (10 km) Vicinity

Land Use Category Acres Hectares Percent of Total

Urban or Built-up 6,721 2,720 9
Barren 335 136 >1
Wetlands 762 308 1

Water 2,433 985 3
Forest 47,283 19,135 65
Agricultural 14,848 6,009 21
Total 72,382 29,292 100

Table 2.2-3 State Controlled Lands within 6 mi (10 km) Vicinity

County Type Name Acres Hectares

Columbia State Game Land SGL No. 55 2,470 1,000
Luzerne State Game Land SGL No. 260 3,087 1,249

Luzerne State Preserve Theta Lands 109 44

Table 2.2-4 Trust Land within 6 mi (10 kmn) Vicinity

Trust Land Owner County Acres Hectares

North Branch Land Trust Property Privately Owned Conservancy Luzerne 49 20

North Branch Land Trust Property Privately Owned Conservancy Luzerne 88 35

Table 2.2-5 Land Use Categories within 50 mi (80 kmn) Region

Land Use Category Acres Hectares Percent of total

Urban/Built-up 468,132 189,446 9
Barren 68,592 27,758 1
Wetlands 83,797 33,911 2

Water 84,026 34,004 2
Forest 3,279,101 1,327,005 65

Agricultural 1,042,837 422,021 21
Total 5,026,484 2,034,146 100

I
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Table 2.2-6 Land Use Categories within 50 mi (80 kin) Region

Total Land Vegetables, Fruits, Nursery, P Dairy
County Acres (Dollars Grains Tobacco Melons, Nuts, Greenhouse, Hay Eggs Cattle Products, Equine Aquaculture(Hectares) per acre) Potatoes Berries Sod Cows

Values listed in I0Go'f dollars -

Bradford 30,2475 (1-2.2,407) $1,980 $1,175 $752 $1,534 $3,204 $27,097 $54,922 $87
Berks 21,5679 (87,282) $5,527 $10,203 $2,312 $4,436 $96,809 $4,924 $70,845 $18,252 $59,970 $477 $244
Carbon 19,257 (7,793) $4,436 $238 $3,698 $497 $22 $344 $505 $71 $61
Columbia 123,514 (49,984) $3,137 $4,739 $3,524 $6A15 $1,219 $2,499 $1,929 $8,832 $105 $82
Dauphin 94,983 (38,438) $5,291 $4,493 $29 $1,217 $843 $1,197 $2,007 $14,248 $5,957 $15,100 $209 $69
Lackawanna 32,931 (13,327) $3,205 $3,832 $668 $3,262 $618 $3,110 $477
Lebanon 125,066 (50,612) $5,349 $7,081 $150 $3,950 $713 $4,138 $963 $68,446 $18,499 $58,294 $184 $1,053
Lehigh 91,304 (36,949) $4,504 $8,332 $2,510 $21,386 $1,944 $1,066 $3,267 $553
Luzerne 73,216 (29,629) $3,541 $1,364 $7,822 $1,714 $6,136 $767 $33 $921 $3,100 $109
Lycoming 177,347 (71,770) $2,318 $4,664 $37 $1,291 $1,957 $4,602 $2,410 $4,660 $8,664 $14,990 $176 $64
Monroe 32,938 (13,320) $5,191 $882 $641 $242 $2,348 $454 $17 $324 $360 $67 $1,014
Montour 39,964(16,172) $2,996 $80 $226 $253 $448 $1,604 $1,721 $4,332
Northampton 77,556 (31,386) $4,862 $6,866 $1,522 $840 $2,486 $1,419 $84 $1,034 $6,041 $42
Northumberland 119,129(48,210) $3,099 $10,004 $416 $4,644 $1,356 $9,040 $969 $20,744 $31,886 $11,485 $88
Pike 10,113 (4,093) $2,878 $15 $992 $38 $29 $432
Schuylkill 110,946 (44,898) $3,383 $3,976 $5,716 $1,026 $16,717 $1,624 $21,535 $3,045 $7,206 S127 $1,922

Snyder 100,034 (40,482) $3,558 $2,452 $51 $2,205 $1,191 $402 $832 $30,734 $10,913 $18,855 $117
Sullivan 31,096 (12,584) $1,878 $48 $249 $291 $1 $1,105 $5,152 $59 $5
Susquehanna 189,287 (76,601) $2,162 $130 $152 $309 $407 $1,390 $13,426 $26,093 $106
Union 69,424 (28,095) $4,156 $3,148 $642 $968 $15,350 $5,920 $21,701
Wayne 113,167 (45,797) $2,111 $42 $215 $370 $753 $979 $51 $2,296 $15,667 $117
Wyoming 61,846 (25,028) $2,276 $307 $530 $203 $780 $743 $3 $1,123 $7,592

I

0
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Note:
Values are for top agricultural commodities listed for each county. All commodity sales for 2002 Census are not listed.
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Table 2.2-7 Land Use Categories within Luzerne County

Land Use Category Acres Hectares Percent of Total
Urban or Built-up 65,383 26,459 11

Barren 12,628 5,110 2

Wetlands 12,791 5,176 2

Water 13,968 5,653 2
Forest 410,138 165,977 71
Agricultural 65,573 26,536 12

!Total 580,481 234,912 100

Table 2.2-8 Land Use Categories within Columbia County

Land Use Category Acres Hectares Percent of Total
Urban or Built-up 22,010 8,907 7

Barren 2,133 863 1
Wetlands 1,294 524 0

Water 4,082 1,652 1
Forest 194,166 78,576 62

Agricultural 89,770 36,328 29
Total 313,4541 126,850 100
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Table 2.2-9 Trust Lands within 50 mi (80 kmn) Region

County Number of Land Trusts Total Acres Total Hectares

Berks 44 3,455 1,398

Carbon 3 9,189 3,719

Lackawanna 19 3,697 1,496

Lebanon 1 173 70

Lehigh 1 15 6

Luzerne

Trust Land
Private Owner 312 126

Private Owner 1,248 505

Private Owner 22 9
Private Owner 32 13

Private Owner 106 43

North Branch Land Trust Property 49 20
North Branch Land Trust Property t 88 35

North Branch Land Trust Property 57 23

Luzerne Total 8 1,913 774

Lycoming 7 418 169

Monroe 174 5,567 2,253
Schuylkill 2 860 348

Susquehanna 5 1,458 590

Wayne 2 461 187

Wyoming 2 188 76

Table 2.2-10 County and Local Parks within 50 mi (80 kin) Region

County Number Of Parks Total Acres Total Hectares

Berks 178 8,629 3,492

Carbon 2 30 12

Columbia

Twin Bridges 2 1

Briar Creek 137 55

2 139 56
Dauphin 1 71 29

Lackawanna 4 15 6

Lehigh 39 3,255 1,317

Luzerne
Moon Lake Park 802 325

Seven Tubbs Nature Area 584 236

Luzerne Total 2 1,386 561

Lycoming 1 430 174

Monroe 5 276 112

Montour 1 5 2

Northampton 20 860 348

I
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Table 2.2-11 State Park Lands within 50 mi (80 km) Region

County State Park Acres Hectares

Carbon Beltzville 3,559 1,440

Carbon Hickory Run 14,129 5,718

Lackawanna Theta Lands 28,312 11,458

Lackawanna Archbald Pothole 140 57

Lackawanna Lackawanna 1,416 573

Luzerne Theta Lands 16,256 6,578

Luzerne Fish Commission Land 321 130

Luzerne Frances Slocum 981 397

Luzerne Lehigh Gorge 5,094 2,061

Luzerne Nescopeck 3,627 1,468

Luzerne/Columbia Ricketts Glen 12,786 5,174

Lycoming Susquehanna 51 21

Monroe Big Pocono 1,321 535

Monroe Gouldsboro 2,395 969

Monroe Tobyhanna 5,502 2,227

Northampton Jacobsburg 1,032 418

Northumberton Milton 42 17

Schuylkill Swatara 3,453 1,397
Schuylkill Tuscora 1,639 663

Sullivan Worlds End 716 290

Union Shikellamy 32 13

Wayne Theta Lands 1,257 509

Wayne Varden Conservation Area 346 140

I
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Table 2.2-12 State Game Lands within 50 mi (80 kin) Region

County Number of State Game Total Acres Total Hectares
Lands

Berks 6 40,858 16,535

Bradford 9 90,247 36,522
Carbon 6 57,061 23,092
Columbia

SGL No. 329 1,701 688
SGL No. 55 2,470 1,000

SGL No. 58 12,753 5,161
SGL No. 226 4,250 1,720
SGL No. 13 50,229 20,327
Columbia Total 5 71,404 28,896

Dauphin 3 63,532 25,710
Lackawanna 6 58,078 23,503
Lebanon 2 54,317 21,981
Lehigh 3 18,193 7,362
Luzerne

SGL No. 119 8,235 3,333
SGL No. 207 2,038 825
SGL No. 224 490 198

SGL No. 206 1,515 613

SGL No. 91 17,286 6,995

SGL No. 149 1,987 804
SGL No. 187 8,284 3,352

SGL No. 57 46,155 18,678
SGL No. 260 3,087 1,249
SGL No.292 615 249
SGL No. 119 8,235 3,333
SGL No. 187 8,284 3,352
Luzerne Total 12 106,211 42,982

Lycomlng 8 66,632 26,965
Monroe 8 51,513 20,847

Montour 1 1,220. 494
Northampton 1 5,841 2,364
Northumberland 5 12,624 5,109
Schuyfkill 17 117,105 47,391

Snyder 2 1,450 587
Sullivan 5 137,518 55,652
Union 3 3,555 1,439
Wayne 3 10,937 4,426

Wyoming 5 200,929 81,313

I
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Table 2.2-13 State Forest Lands within 50 mi (80 km) Region

County State Forest Acres Hectares
Columbia Weiser 28,736 11,629
Luzerne Lackawanna 13,142 5,318

!Monroe Delaware 15,786 6,388
Sullivan Loyalsock 114,494 46,334
Union Bald Eagle 169,402 68,554
Union Tiadaghton 37,132 15,027

Table 2.2-14 Wild and Natural Areas within 50 mi (80 kin) Region

County Wild/Natural Area Acres Hectares
Columbia Jakey Hollow Natural Area 51 21
Lackawanna Spruce Swamp Natural Area 70 28
Lycoming Devil's Elbow Natural Area 391 158
Lycoming Mcintyre Wild Area 7,251 2,934

Pike Pine Lake Natural Area 72 29
Sullivan Tamarack Run Natural Area 199 81
Sullivan Kettle Creek Wild Area 1,773 718
Sullivan Kettle Creek Gorge Natural Area 756 306

I
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4.0 ENVIRONMENTAL IMPACTS OF CONSTRUCTION

4.1 LAND USE IMPACTS

This section describes the impacts of site preparation and construction to the BBNPP site and
the surrounding area. Section 4.1.1 describes impacts to the site and vicinity. Section 4.1.2
describes impacts that could occur along transmission lines. Section 4.1.3 describes impacts to
historic and cultural resources at the site.

4.1.1 THE SITE AND VICINITY

The BBNPP site land use is presented in Table 2.2-1 and shown on Figure 2.2-1. The land use
categories are consistent with USGS, 7997, land use/cover categories. Land use/cover within
the 6 mi (10 kin) site vicinity is presented in Table 2.2-2 and shown on Figure 2.2-2. Highways
and utility rights-of-way that cross the site and vicinity are shown on Figure 2.2-4 and
Figure 2.2-5.

4.1.1.1 The Site

BBNPP and supporting facilities will be located on 424 ac (172 ha) within the 882 ac (357 ha)
BBNPP Owner Controlled Area (OCA), to the west of and adjacent to SSES Units 1 and 2. The
SSES site use activities will not change as the result of the proposed action to construct and
operate BBNPP. The BBNPP site will conform to applicable local, state, and federal land use
requirements and restrictions as they pertain to the proposed action. The BBNPP site is not
located in a coastal area and, therefore, is not subject to requirements of the Coastal Zone
Management Act. Figure 2.2-4 shows the current Salem Township zoning categories for the
BBNPP site.

Through regulation, the federal, state, county, and local governments attempt to limit potential
environmental impacts to land. The BBNPP site will follow local, state, and federal
requirements, including those that pertain to Water Quality Standards (PA, 2007). During
construction, site activities are required to be authorized by the agencies and programs listed
in Table 1.3-1. There are no recognized Native American Tribal Land use plans that would have
jurisdiction over, or within the vicinity of, the BBNPP site that could impact the site.

Table 4.1-1 provides an estimate of the land areas that would be disturbed during construction
of BBNPP and supporting facilities, including temporary features such as laydown areas,
stormwater retention ponds, and borrow areas. Approximately 630 ac (255 ha) of the BBNPP
site would be disturbed by site preparation and construction. Approximately 365 ac (148 ha)
would be permanently dedicated to BBNPP and its supporting facilities, and lost to other uses
until after decommissioning. Approximately 265 ac (107 ha) would be temporarily impacted.
Acreage not containing permanent structures would be reclaimed to the maximum extent
possible.

From Figure 4.1-1, an estimate was made regarding the amount of land currently zoned as
Agricultural and Conservation District within the BBNPP site boundary that would be affected
by the proposed construction activities. Approximately 568 ac (230 ha) of land currently zoned
Agricultural and Conservation District will be permanently (349 ac (141 ha)) or temporarily
(220 ac (89 ha)) impacted by the construction activities.

The proposed location of BBNPP and supporting facilities is partially farmland, and the site
contains three types of soil rated as Prime Farmland by the U.S. Department of Agriculture's
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Natural Resources Conservation Service (NRCS). Also present on the BBNPP site are five types
of soil rated as Farmland of Statewide Importance.

As discussed in Section 4.3.1.1, an estimated 174 ac (70 ha) of mixed deciduous forest would be
lost during construction activities. Additional information is provided on Table 4.1-1.

Section 2.2.1 describes the land areas that are devoted to major uses within the BBNPP site
boundary and the BBNPP site vicinity. These areas are depicted on Figure 2.2-1 and Figure 2.2-
2, respectively. In addition, Section 2.2.1 describes the highways and utility rights-of-way that
cross the BBNPP site and vicinity. PPL Bell Bend, LLC is not aware of any federal action in the
area that would have cumulatively significant land use impacts.

Heavy equipment and reactor components would be transported by rail and highway to the
new construction site and lay down areas. A new access road, approximately 0.8 mi (1.3 km)
long, would be constructed from U.S Highway 11 to the construction site providing access to
the construction areas without impeding traffic to the existing units. A site perimeter road
system and access road around the cooling towers area and the power block would be built.
An access driveway would be constructed to connect the proposed water intake structure to an
existing road.

The new intake and discharge would be located in the 100-year floodplain. A small portion of
the BBNPP site to the west along Walker Run would also be within the I 00-year and 500-year
floodplain. With those exceptions, construction activities would be outside the 500-year
floodplain in areas designated as areas of minimal flooding.

The only known mineral deposits having a potential of being extracted at the BBNPP site are
sand, gravel, and siltstone as described in Section 2.2.1. The siltstone could not be mined
economically due to its depth and only a small portion of the sand and gravel deposits along
the Susquehanna River are under the flood plain at the site.

The proposed construction activities would result in the permanent loss, through filling, of
approximately 36 ac (14.6 ha) of wetland habitat. Section 4.3.1.3 provides a detailed discussion
of construction impacts to wetlands.

It is concluded that the land use impacts to the BBNPP site and vicinity of the BBNPP site from
construction of the new unit would be MODERATE.

4.1.1.2 The Vicinity

Land in the vicinity of the BBNPP site is rural with development generally occurring in town
centers per current Luzerne County planning requirements. Land use within 6 mi (10km) of the
site is predominantly forest and agriculture as described in Table 2.2-2.

The construction activities that would degrade the visual aesthetics of the land would be
limited to those activities potentially seen from the new construction access road and sections
of North Market Street, Confers Lane, and Beach Grove Road, which transect the perimeter of
the site. Because of the forested nature of the area surrounding the proposed site, it is unlikely
that construction activities for the proposed facilities could be seen directly from the adjacent
highway (US Route 11), with the exception of the activities to build or upgrade the BBNPP site
access road and install the cooling water intake and discharge lines from BBNPP to the
Susquehanna River, and multiple site cranes. Once the proposed facility construction extends
above the tree line, some construction could be seen from roadways or other areas in the
vicinity of the site depending on the area's topography and the immediate land cover.
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5.0 ENVIRONMENTAL IMPACTS OF STATION OPERATION

5.1 LAND USE IMPACTS

The following sections describe the impacts of Bell Bend Nuclear Power Plant (BBNPP
operations on land use at the BBNPP site, the Owner Controlled Area (OCA), the 6 mi (10 km)
vicinity, and associated transmission line corridors, including impacts to historic and cultural
resources. The operation of BBNPP is not anticipated to affect any current or planned land uses.

5.1.1 THE SITE AND VICINITY

Land use impacts from construction are described in Section 4.1.1. An additional impact to
land use from operations will be solids deposition from cooling tower drift. There are two
cooling systems that have cooling towers, the Circulating Water System (CWS) and the Essential
Service Water Supply System (ESWS). The plant cooling systems are described in Section 3.4.

The CWS for BBNPP uses two natural draft cooling towers to dissipate waste heat rejected from
the main condenser and the Closed Cooling Water System during normal plant operation. The
towers will be approximately 475 ft (145 m) high with an overall diameter of 350 ft (107 in).
Evaporation in the cooling towers increases the level of solids in the circulating water. To
control solids, a portion of the recirculated water must be removed or blown down and
replaced with clean water. In addition to the blowdown and evaporative losses, a small
percentage of water in the form of droplets (drift) would also be lost from the cooling towers.
Makeup water to replace the losses from evaporation, blowdown, and drift will be taken from
the Susquehanna River at a maximum rate of 23,808 gpm (90,113 Ipm).

The CWS cooling tower system will occupy an area of approximately 8.8 acres (3.6 hectares).
Details of cooling tower design are discussed in Section 3.4.2 and impacts of the heat
dissipation system are discussed further in Section 5.3.3.1 and Section 5.3.3.2. The cooling
towers for BBNPP will be located north of the BBNPP power block. The nearest cooling tower
will be approximately 500 ft (152 m) from the center of the tower to the nearest site boundary
(1,350 ft (411 m) to the nearest OCA boundary) to the west. The cooling tower plumes could
occur in all compass directions.

The maximum salt deposition rate from the CWS cooling towers is provided in Table 5.3-9. The
maximum predicted salt deposition rate is a very small fraction of the NUREG-1555 (NRC, 1999)
significance level for possible vegetation damage of 8.9 lbs per acre per month (10 kg per
hectare per month) in all directions from the cooling tower, during each season and annually.
Therefore, impacts to vegetation from salt deposition are not expected at either onsite or
offsite locations.

The average plume length and height was calculated from the frequency of occurrence for
each plume by distance from the towers. The average plume length will range from 0.274 mi
(0.440 kin) to the south-southwest in the summer, to 0.615 mi (0.990 kin) to the east-northeast
in the winter. The annual average plume length will be 0.372 mi (0.599 kin) to the south-
southwest. The average plume height will range from 776 ft (236 m) in the summer, to 961 ft
(293 m) in the winter. The annual average plume height will be 818 ft (249 m). Due to the
varying directions and short average plume length, impacts from the larger plumes would be
SMALL and not warrant mitigation.

The electrical switchyard for BBNPP will be located approximately 1,300 ft (400 m) to the south
of the proposed location for the CWS cooling towers. A maximum predicted solids deposition
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rate of 0.0023 pounds per acre per month (0.0026 kg per hectare per month) is expected at the
BBNPP switchyard during the spring season. Additionally, the electrical switchyard for SSES
Units I and 2 is located approximately 3,300 ft (1,000 m) to the east-southeast, from the
proposed location of the BBNPP CWS cooling towers. The maximum predicted solids
deposition expected at the SSES Units 1 and 2 electrical switchyard due to operation of the
BBNPP CWS cooling towers will be 0.0008 pounds per acre per month (0.0009 kg per hectare
per month) during the spring season.

Based on industry experience, adjustments to maintenance frequencies (e.g., insulator
washing) may be necessary due to solids deposition; however, the expected deposition rates
will not affect switchyard component reliability or increase the probability of a transmission
line outage at SSES Units I and 2, or BBNPR

The safety-related ESWS provides cooling water to the Component Cooling Water System heat
exchangers located in the Safeguards Building and to the heat exchangers of the emergency
diesel generators located in the Emergency Power Generating Buildings. Four mechanical draft
cooling towers with water storage basins comprise the Ultimate Heat Sink which functions to
dissipate heat from the ESWS. Water loss from the .UHS is expected to be greatest under
shutdown/cooldown conditions and will be approximately 3,426 gpm (4,300 1pm). Maximum
drift loss is estimated to be 4 gpm (15 lpm) with all four towers in operation.

impacts from salt deposition from the BBNPP cooling towers would be SMALL. The modeling
predicts salt deposition at rates well below the NUREG-1 555 significance level of 8.9 lbs per acre
per month (10.0 kgs per hectare per month), Section 5.3.3.2, presents information on the
sensitivity of specific terrestrial species to salts.

Land use at the BBNPP OCA is indicated in Table 2.2-1. Forest is the most common land use
within the BBNPP OCA. The forested area represents 64.4% of the BBNPP OCA acreage.
Agricultural is the next highest land use area classification at the BBNPP OCA. The agricultural
area represents 28.7% of the BBNPP OCA acreage.

Land use data for the 6 mi (10 km) site vicinity is presented in Table 2.2-2. Forest is the largest
land use category and represents 65% of the area in the 6 mi (10 km) site vicinity radius.
Agricultural is the next largest land use and represents approximately 21% of the land area,
with the Urban/Built-up category representing 9% of the land area. Section 2.2.1 presents land
use on the BBNPP site and its vicinity extending 6 mi (10 kin) beyond the site boundary and
includes maps showing land use and transportation routes.

As described in Section 2.5, the impact evaluation assumes that the residences of BBNPP
employees will be distributed across the region of influence, defined as Luzerne County and
Columbia County, in the same proportion as those of the SSES Units 1 and 2 employees. It is
estimated that an additional operational workforce of 363 onsite employees will be needed for
BBNPP. Section 5.8.2 describes the impact of the new employees of the region's housing
market and the increase in tax revenues.

Approximately 87% of the new employees are expected to settle in Luzerne and Columbia
Counties, based on the fact that 87% of current SSES Units 1 and 2 employees live in Luzerne
County and Columbia County. It is likely that the new employees who choose to settle near the
BBNPP site will purchase homes or acreage in the Luzerne County and Columbia County area,
As discussed in Section 5.8.2, the total number of housing units needed for these employees
within the two counties represents less than 5% of the total vacant units. Also, although all tax
revenues generated by the BBNPP and related workforce would be substantial in absolute
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dollars, they would be small compared to the overall tax base in the two-county region. There
are no known lands within the vicinity of the BBNPP site in Luzerne County and Columbia
County owned by the Federal government and unavailable for development.

It is therefore concluded that impacts to land use in the vicinity will be SMALL and not warrant
mitigation.

5.1.2 TRANSMISSION CORRIDORS AND OUTSIDE AREAS

As discussed in Section 2.2.2, the additional electricity generated from BBNPP will not require
the addition of new offsite transmission lines. BBNPP will use existing transmission corridors
including the Susquehanna-Roseland 500 kV line to connect to the electrical grid. However, as
detailed in Section 2.2.2.2, BBNPP construction activities will include the following changes on
the BBNPP site and OCA:

One new 500 kV switchyard to transmit power from BBNPR

* Two new 500 kV, 4,260 MVA circuits connecting the BBNPP switchyard to the existing
Susquehanna 500 kV Yard and the proposed Susquehanna 500 kV Yard 2.

One new 500 kV transmission system switchyard (Susquehanna 500 kV Yard 2)

* Expansion of the existing Susquehanna 500 kV Yard

Additionally, the 230 kVtransmission lines currently passing through the BBNPP site will be
relocated to run along the northern boundary of the OCA in order to provide a buffer from the
BBNPP CWS cooling towers and provide additional areas for the location of plant-related
structures.

In its generation interconnection Impact Study Restudy (PJM, 2008), PJM identified that BBNPP
contributes to two previously identified upgrades for overloads initially caused by prior Queue
position generation additions. Any related offsite modifications are due to prior Queue
position generation additions.

The onsite transmission line work necessary to support BBNPP will require new towers and
transmission lines to connect a new switchyard for BBNPP to the existing Susquehanna 500 kV
Yard and the proposed 500 kV Susquehanna Yard 2. Line routing will be conducted to avoid or
minimize impact to the existing wetlands and any threatened or endangered species identified
in the local area. However, onsite transmission corridors passing through forested wetlands will
cause a permanent disturbance due to vegetation management practices required to maintain
the corridors. No other new operational land use impacts will occur as the result of the
operation of the new connector transmission lines or the new switchyards.

In general, the transmission line owner, PPL Electric Utilities (PPL EU), ensures that land use in
the corridors and underneath the high voltage lines is compatible with the reliable
transmission of electricity. Vegetation communities in these corridors are kept at an early
successional stage~by mowing, trimming, and application of herbicides and growth-regulating
chemicals. In some instances, PPL EU could allow agricultural activities in these rights-of-way.
However, PPL EU's control and management of these rights-of-way precludes virtually all
residential and industrial uses of the transmission corridors. As described in Section 3.7, PPL EU
has established corridor vegetation management and line maintenance procedures that will
continue to be used to maintain the corridor and transmission lines. Regular inspections and
maintenance of the transmission system and rights-of-way are performed. These inspections
and maintenance include patrols and maintenance of transmission line hardware on a periodic
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2.5.3 HISTORICAL PROPERTIES

2.5.3.1 Overview

Detailed archeological and historical surveys of the BBNPP site and associated onsite
transmission corridors supporting BBNPP have been conducted. The cultural resources
investigation consisted of Phase la and lb surveys that were conducted of the proposed project
area between June 2007 and November 2008. The Phase [a survey was conducted to identify
previously recorded or surface-visible archeological resources and architectural resources, and
to identify those areas with archeological potential that would require a Phase lb survey. The
Phase lb survey was conducted to identify subsurface archeological resources, record all known
archeological and architectural resources in the proposed project area, and to evaluate the
recorded resources for eligibility to the National Register of Historic Places.

There are two Areas of Potential Effect (APE) for cultural resources that could potentially be
affected by the proposed project. The Phase la archeological investigations were conducted in
two stages and comprised of approximately 1,272 ac (515 ha) of proposed project
development alternatives east and west of the North Branch of the Susquehanna River.
Subsequent to completion of the June 2007 Phase [a study, the west alternative was selected as
the, preferred alternative and the project APE was modified to exclude all project localities east
of the North Branch of the Susquehanna River. The APE for physical disturbance is
approximately 630 ac (255 ha) of the initial survey plus approximately 263 ac (106 ha) from the
supplemental survey west of the Susquehanna River and was based on the location and extent
of areas required for all project-related construction activities. The APE for visual effects to
architectural resources includes the approximately 919 ac (372 ha) proposed project footprint
west of the Susquehanna River and extends approximately 0.5 mi (0.8 kin) beyond the project
boundary.

2.5.3.2 Survey Methodologies

The Phase la and lb survey methodologies were developed and conducted in accordance with
Federal and State laws, regulations, and guidelines, including: Section 106 of the National
Historic Preservation Act (USC, 2007), guidelines developed by the Advisory Council on Historic
Preservation, the amended Procedures for the Protection of Historic and Cultural Properties as
set forth in 36 CFR 800 (CFR, 2007a), the Secretary of the Interior's Standards and Guidelines for
Archeology and Historic Preservation (NPS, 1983), National Register Bulletin 15 - How to Apply
the National Register Criteria for Evaluation (NPS, 1992a), National Register Bulletin 21 -
Defining Boundaries for National Register Properties (NPS, 1992b), and guidelines of the
Pennsylvania Historical and Museum Commission/Bureau for Historic Preservation (PHMC/BHP,
2001), State Historic Preservation Office (SHPO.

2.5.3.3 Qualification of Surveyors

The Phase la cultural resource investigation included background research, geomorphologic
and archeological reconnaissance, and an architectural survey. Phase lb studies consisted of
archeological fieldwork (subsurface investigations or pedestrian surface survey) in portions of
the project area with a moderate to high potential for archeological resources. In addition,
further architectural and historic investigations were conducted to define and/or conclusively
recommend the. NRHP eligibility status of architectural resources. The surveyors meet and
exceed the professional qualifications as stipulated in 36 CFR Part 61 (CFR, 2007b).
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2.5.3.4 Phase la Investigation

Phase ia cultural resources investigations included a preliminary background research, a
geomorphological and archeological reconnaissance, and an architectural survey (GAI, 2007)
(GAI, 2008). These studies were conducted in June 2007 and January 2008 and encompassed
approximately 1,272 ac (515 ha):

* 408 ac (165 ha) was within two alternative sites west of the North Branch of the
Susquehanna River and is referred to as 1 A and I B (1 C represented the two areas
combined);

a southeast alternative consisting of approximately 353 ac (143 ha) east of the
Susquehanna River and,

a 511 ac (207 ha) area (Areas 6, 7,8 and Confers Lane Parcel) located between the
existing Susquehanna Steam Electric Station (SSES) Units 1 and 2 plant site and the
west bank of the Susquehanna River (Figure 2.5-4).

For Phase [a archeological resources the project APE consisted of the 1,272 ac (515 ha)
proposed project footprint, representing the potential location and extent of areas required for
project-related construction activities (Figure 2.5-4). The APE for architectural resources
included the approximately 919 ac (372 ha) proposed project footprint west of the
Susquehanna River, in addition to the surrounding viewshed, extending approximately 0.5 mi
(0.8 km) beyond the project footprint, as illustrated in Figure 2.5-4.

Background research was conducted to identify previously-recorded cultural resources located
within the proposed project area and its vicinity in order to: 1) assess the project area's
potential for unrecorded archeological resources; and, 2) provide a context for evaluating
resources identified within the project APE. Examination of Pennsylvania Archeological Site
Survey (PASS) files, historic structure files, National Register of Historic Places listings, and
cultural resource reports was conducted at the PHMC/BHP in Harrisburg, PA. Historic maps of
the project vicinity were also examined.

Phase la background research identified 24 previously-recorded archeological sites within 1.0
mi (1.6 kin) of the project area and five architectural resources within a 0.5 mi (0.8 kin) radius of
the project. The archeological sites include 13 locations west of the river and 11 locations
mapped to the east. Of the 24 previously-recorded sites, six sites (all prehistoric) are located
within the Phase la study area and are situated on the low terrace/floodplain west of the river.
These sites represent Late Archaic through Late Woodland prehistoric occupations. Four of
these sites. are NRHP eligible, one is ineligible and the eligibility of one site is undetermined
(Table 2.5-33 and Figure 2.5-6).

The five previously-recorded architectural resources identified within the project viewshed (an
approximately 0.5 mi (0.8 kin) radius of the project footprint) include the NRHP-eligible North
Branch Pennsylvania Canal; the Union Reformed & Lutheran Church (Old River Church-NRHP
eligibility undetermined); and three bridges (not eligible for NRHP listing) (Table 2.5-34). The
North Branch Pennsylvania Canal extends through the project area on the floodplain/low
terrace west of the river while the Union Reformed & Lutheran Church is situated in the
footprint of the project's Southeast Alternative, east of the river (an area subsequently excluded
from the proposed project).

The architectural and historical survey recorded 52 resources within the proposed project
viewshed. Ten of these surveyed resources are recommended eligible for NRHP listing
(Table 2.5-35). One of the ten eligible resources is a potential historic district (Wapwallopen
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Historic District) composed of ten individually-identrfied resources. Th'e Pennsylvania SHPO
(PHMC/BHP) has requested Pennsylvania Historic Resource Survey (PHRS) forms for these ten
NRHP-eligible resources, as well as for 12 additional resources recommended ineligible for
NRHP listing (PHMC/BHP, 2008b). The remaining 21 resources require no further study
(Table 2.5-35).

Five of the original 52 surveyed architectural resources are located within the Phase la project
study area west of the river, including: three resources that are recommended NRHP-eligible,
i.e., portions of the previously-recorded NRHP-eligible North Branch Pennsylvania Canal (GAI -
10),the Canadian Pacific/Bloomsburg Division of the Delaware, Lackawanna &Western Railway
(GAI-I 1), and the Susquehanna and lioga Turnpike (GAI-I 2) (Table 2.5-36 and Figure 2.5-7).

Geomorphological and archeological reconnaissance of the project area was performed to
identify surface-visible cultural resources, evaluate surface disturbances and landform age,
assess the potential for deeply buried archeological sites, and refine preliminary estimates of
archeological sensitivity derived from background research. The field reconnaissance included
a walk-over of the project area and judgmental auger probing to evaluate soil profiles. A
cursory inspection of the possible intake structure locations along the river bank was also
performed.

The results of Phase [a investigations indicated that undisturbed, relatively level, well-drained
portions of the project area have a high to moderate archeological potential, requiring a
subsequent Phase lb archeological survey to identify archeological sites. Portions of the
project characterized by wetlands or slopes in excess of 15% were considered to have a low
archeological potential and would not require systematic testing during subsequent Phase lb
investigations. Disturbed localities were determined to have no archeological potential and
were excluded from further investigation. Phase la reconnaissance of the 1,272 ac (515 ha)
project APE identified 562 ac (228 ha) (44.2%) of high to moderate archeological potential, 446
ac (181 ha) (35.1%) of low archeological potential and 264 ac (107 ha) (20.7%) that had been
physically disturbed (Table 2.5-32).

2.5.3.5 Phase Ib Investigation

A Phase lb cultural resources investigation of the 630 ac (255 ha) BBNPP project area
(Figure 2.5-5) was performed between May 2008 and July 2008. Systematic Phase lb
archeological fieldwork was conducted on approximately 350 ac (142 ha) of the project area
identified during the Phase la investigation as having moderate to high potential for containing
archeological resources (Figure 2.5-8). Testing localities included uplands (311 ac (126 ha)) and
low terrace/floodplain settings (39 ac (16 ha)). The remaining 260 ac (106 ha) of the project
area were excluded from Phase lb survey due to prior disturbances (115 ac (47 ha)) or to low
archeological potential (slopes in excess of 15%, wetlands or recent deposits-1 65 ac (67 ha)).

In upland portions of the project area with a moderate to high archeological potential, the
Phase lb survey consisted of a pedestrian ground survey or systematic shovel testing to identify
near-surface archeological sites. The pedestrian ground survey was conducted in
approximately 96 ac (39 ha) of previously cultivated fields that had been recently plowed and
disked to provide good ground surface visibility. Archaeologists systematically walked these
areas along transects spaced at 16 ft (5 m) intervals. Diagnostic artifacts and a representative
sample of non-diagnostic artifacts observed on the surface were plotted on project maps,
bagged, and provenienced according to appropriate surface collection unit. Judgmental
shovel test pits were excavated in select localities within these fields to document soil
stratigraphy and assess the presence of sub-plowzone cultural deposits.
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Shovel testing was required in approximately 215 ac (87 ha) of upland fields and woodlands
with poor ground surface visibility. Systematic shovel test pits (STPs) were excavated at 50 ft
(15 m) intervals within transects spaced 50 ft (15 m) apart. Additional STPs were excavated in
select areas to confirm the presence of cultural artifacts, disturbed soils or recent deposits. A
total of 3,482 STPs were excavated in these upland settings. Excavated soils were screened
through 0.25 in (0.6 cm) wire mesh for systematic artifact recovery.

Moderate to high potential portions of the project APE in low terrace/floodplain settings may
contain both near-surface and deeply-buried archeological sites. Phone consultation with the
Pennsylvania SHPO (PHMC/BHP) resulted in concurrence on restricting deep testing to assess
the potential for deeply-buried archeological resources to those localities with proposed deep
project impacts (i.e., Area 6 floodplain). Deep testing was not required in portions of the low
terrace/floodplain with shallow proposed project impacts (i.e., Area 7 lay down area).

Low terrace/floodplain settings with proposed shallow project impacts were investigated by
pedestrian survey or systematic shovel testing. Approximately 18 ac (7 ha) of recently plowed
and disked low terrace/floodplain fields with good ground surface visibility were subject to
pedestrian ground survey; judgmental STPs were excavated in select locations within these
fields. Systematic shovel testing was conducted in approximately 13 ac (5 ha) of poor ground
surface visibility in the shallow-impact, low terrace/floodplain settings. A total of 295 STPs were
excavated in low terrace/floodplain portions of the project.

Deep testing (mechanical trenching, soil borings and 3x3 ft (lx1 m) test unit column samples)
was conducted in one approximately 8 ac (3.2 ha) field (Area 6) with proposed deep project
impacts. Eleven trenches (six with soil borings in their base) were mechanically excavated to
expose soil stratigraphy and to permit an assessment of the locality's potential for deeply-
buried cultural deposits. The first five trenches extended to a maximum depth of
approximately 13 ft (4.0 m) or, in one trench, to bedrock (encountered at 3.9 ft (1.2 m) below
surface). These trenches exposed an unanticipated 3.3 to 13.1 ft (1.0 to 4.0 m) thick surface fill
deposit above natural soils. Because of the depth necessary to expose natural soils and
evaluate the depth of Pleistocene deposits, a second set of six trenches was excavated to
approximately 13 ft (4 m) and a drill rig was used to obtain a soil boring in the base of each
trench. As documented in the soil borings, the natural soils underlying the surface fill deposit
consisted of a single soil profile, Ab-(BE)-Bt(x)-BC, which had developed on an alluvial terrace
(GW, 1982). No buried soils were observed below the surface of the terrace. Pleistocene
deposits were not found in any of the cores. The depth to bedrock, encountered at the base of
the soil borings, ranged from 19.4 ft (5.9 m) to 27.9 ft (8.5 m). Based on the results of phone
consultation with the Pennsylvania SHPO (PHMC/BHP), natural soils below the surface fill were
sampled with eight mechanically-excavated lx1 m test unit column samples situated along a
proposed 100 ft (30 m) wide right-of-way corridor across the field. Each unit was positioned
along side of a mechanically-excavated trench. Within each test location, the surface fill
deposit was mechanically removed as a single layer and the 3x3 ft (Ix1 m) column sample was
then mechanically-excavated in 8 in (20 cm) levels from the lower portion of the fill deposit to
the BC horizon (GW, 1982) or bedrock (approximately 3 ft (1.0 m) of excavation). Soils from each
level were hand-screened and recovered artifactswere bagged by provenience.

Prehistoric and historic artifacts recovered during the Phase lb survey were bagged and labeled
with appropriate provenience information. Testing locations were recorded on project maps
and subsurface tests were backfilled upon completion. Identified archeological resources were
recorded on standardized forms, plotted on maps, documented with photographs, and their
locations were recorded using mapping grade Global Positioning System (GPS) equipment.
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Based on preliminary field results, Phase lb survey of the project area (defined as a 630 ac (255
ha) area west of the Susquehanna River) consisted of pedestrian ground survey of 114 ac (46
ha) and excavation of 3,777 STPs, eleven trenches and eight 3x3 ft (lx1 m) test units (column
samples). The Phase lb survey yielded 2,047 artifacts (1,970 historic artifacts and 79 prehistoric
artifacts) and resulted in the identification of eleven archeological sites (three prehistoric and
eight historic) and 26 prehistoric isolated finds, as well as dispersed historic/modern surface
artifacts representing field scatters. Figure 2.5-8 illustrates the location of identified
archeological sites. Table 2.5-37 summarizes the eleven sites. Table 2.5-38 summarizes the 26
isolated finds and both tables provide recommendations on potential NRHP eligibility for these
resources.

Preliminary review of Phase lb field data indicates that seven of the eleven identified sites are
potentially eligible for listing in the NRHP. These include six historic sites (Sites 2, 3,4, 7, 9 and
10) and one prehistoric site (Site 5). All six potentially-eligible historic sites are located in
upland settings within the West Alternative. The single potentially-eligible prehistoric site
occupies a low terrace/floodplain setting in Area 7.

Additional Phase lb cultural resource investigations were proposed for a 235 ac (95 ha) upland
project area, located adjacent to Area 6 and the Western Alternative. Of these 235 ac (95 ha),
197 ac (80 ha) are considered to have moderate to high archeological potential, 30 ac (12 ha)
have low archeological potential (slopes in excess of 15%) and 8 ac (3 ha) are characterized by
disturbance/no archeological potential. Of the 197 ac (80 ha), approximately 124 ac (50 ha) are
in corn fields and 73 ac (29 ha) are typified by grass fields and woodlands.

Supplemental Phase lb fieldwork, performed between August 5 and November 13, 2008,
investigated approximately 115 acres (46.5 hectares) of moderate to high archaelogical
potential within the 262.6-acre (1 06.3-hectare) project area. Phase 1 b fieldwork consisted of
the excavation of 1,937 shovel test pits.

The Supplemental Phase 1 b survey identified no archaeological sites or isolated finds within
the project area. Shovel testing produced just four historic artifacts, all representing field or
roadway scatters. Based on these preliminary results, it is recommended that no further
archaeological investigations of the supplemental BBNPP project are be performed.

The Supplemental Phase lb project area includes seven architectural and historical resources
identified during previous architectural survey, two of which have been recommended as
eligible for listing in the NRHP (Munford and Tuk, 2008)

As with any new project area, these supplemental investigations may identify resources in this
location and assess their potential National Register eligibility. Upon completion of any Phase II
investigations (if necessary) and assessment of effects, in consultation with the SHPO, BBNPP
will identify measures to avoid, minimize, or mitigate any adverse effects, per Section 106 of the
National Historic Preservation Act (USC, 2007).

SHPO consultation on the Phase lb study is pending. This consultation could result in changes
to recommendations regarding the National Register of Historic Places eligibility of onsite
resources.

Based on Phase lb assessments conducted to date, in conjunction with review of applicable
state and federal guidelines, adverse impacts may occur to historic resources from proposed
construction. Measures will be developed to limit impacts to historic resources during
construction activities.
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2.5.3.6 Consultation

The Pennsylvania Historical and Museum Commission/Bureau for Historic Preservation (PHMC/
BHP) (SHPO) had been consulted throughout completion of the Phase [a and lb investigations
to ensure compliance with requirements. Initial consultation was initiated in a February 15,
2008, letter to the Pennsylvania SHPO requesting cultural resource information (UniStar,
2008a). A project review letter was received from the Pennsylvania SHPO on April 8,2008
(PHMC/BHP, 2008a). The results of the Phase la studies were documented in June 2007 and
February 2008 reports. On April 15, 2008 (UniStar, 2008b), these reports were submitted to the
Pennsylvania SHPO for review and consultation under Section 106 of the National Historic
Preservation Act. Comments on the Phase la reports were received from the Pennsylvania
SHPO in a letter dated June 5, 2008 (PHMC/BHP, 2008b). The Pennsylvania SHPO had been
consulted by phone conferencing during the course of Phase lb fieldwork. Consultation with
the SHPO on the results of Phase lb studies is pending.

Consultation with potentially interested Native American tribes is ongoing. Consultation was
initiated in a June 10, 2008 letter to the following eight groups: Absentee-Shawnee Tribe of
Oklahoma; Delaware Nation, Oklahoma; Eastern Shawnee Tribe of Oklahoma; Oneida Indian
Nation; Oneida Nation of Wisconsin; Shawnee Tribe (of Oklahoma); St. Regis Mohawk Tribe; and
Tuscarora Nation (UniStar, 2008c). One response has been received to date--a June 19, 2008,
review letter from the Oneida Indian Nation indicating that they have no culturally significant
resources within the project area (Oneida Indian Nation, 2008).

in addition, consultation with potentially interested Native American tribes is pending.
Information from the tribal consultation could influence the National Register of Historic Places
status of any of the recorded resources. As project design and layout are finalized, any
additions to the APE would be surveyed and evaluated for potential impacts to historic
properties in consultation with the Pennsylvania SHPO, prior to activities taking place in the
additional APE.

2.5.3.7 Site National Register Eligibility

Table 2.5-39 and Table 2.5-40 list the potentially eligible archeological sites and eligible
architectural resources located within the project APEs. These tables are based on the results of
architectural survey and Phase lb archeological investigations. To date, evaluations of NRHP-
eligibility for archeological sites have not been reviewed by the Pennsylvania SHPO (PHMC/
BHP). Following SHPO concurrence on NRHP recommendations, Phase 11 archeological
investigations will be conducted for potentially-eligible archeological sites that cannot be
avoided by project construction in order to determine their eligibility for listing on the NRHR
Consultation with the Pennsylvania SHPO will continue throughout Phase I1 studies.

2.5.3.8 Offsite National Register Eligibility

Research was conducted to identify previously recorded cultural resources located within 10 mi
(16 kin) of the proposed project site that are listed in the National Register of Historic Places;
that have been determined eligible or determined potentially eligible for listing on the
National Register of Historic Places; that have not been evaluated for National Register of
Historic Places listing; and/or that are listed in the Luzerne County or Columbia County registers
or inventories. Research was conducted at the Pennsylvania Historical and Museum
Commission/Bureau for Historic Preservation (PHMC/BHP) in Harrisburg, and through the
PHMC/BHP's on-line CRGIS data base (PHMC/BHP, 2001).

Table 2.5-43 through Table 2.5-48 identify the previously recorded cultural resources within a
10 mi (16 km) radius of the proposed project APE. This number includes historic districts,
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buildings, sites, bridges, and other structures. Resource types range from historic districts with
numerous contributing resources to archeological sites and individual architectural features.
The resources are located in the Pennsylvania counties of Luzerne, Columbia, and Schuylkill.

Of the 723 previously-recorded cultural resources, seven were listed on the NRHP and 51 were
eligible for listing on the NRHP. Most of the remaining resources were ineligible (126) or
undetermined (494). As detailed in Table 2.5-43 through Table 2.5-48, an additional 45
resources were identified as unmapped.

As summarized in Table 2.5-42 the NRHP lists a total of 32 cultural resources within Luzerne
County and 30 cultural resources within Columbia County (NPS, 2008). Collectively these
historic resources encompass town and county buildings, churches, colonial homes, bridges
(including several covered bridges), and districts.

In addition to these previously-recorded resources, the Phase ]a and lb architectural surveys
identified 52 architectural and historic resources within the project viewshed (Table 2.5-35).
Ten of these resources are recommended as eligible for listing on the NRHP. SHPO concurrence
on these eligibility evaluations is pending. Following SHPO concurrence, an assessment of
effects to NRHP-eligible architectural and historical resources will be conducted.
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Table 2.5-32 Assessment of Archeological Potential for BBNPP Phase la Project APE

High-ore Low Potential Acres of Disturbed/No
Total Acres PototeitiaAAcresoof Potential Acres ofArea Ah)tal Acres of Area(ac (ha)) Area (1) Area

(ac (ha)%) (ac (ha)%) (ac (ha)%)

Southeast Alternative 353 (143) 102 (41) 28.8% 246 (100) 69.7% 5 (2) 1.4%

West Alternative

A (Al A-SW Unit) 153 (62) 86 (35) 56.2% 67 (27) 43.8% 0

B (AIB-W 1 Unit) 255 (103) 138 (56) 54.1 % 55 (22) 21.6% 62 (25) 24.3%

C (Al A+A1 B-W 2 408 (165) 224 (91) 54.9% 122 (49) 29.9% 62 (25) 15.2%
Units)

Area 6 174 (70) 87.9 (36) 50.5% 37.4 (15) 21.5% 48.3 (20) 27.8%

Area 7 38 (15) 34.1 (14) 89.7% 0.2 (0.1) 0.5% 3.2 (1) 8.4%
Area 8 272 (110) 103.1 (42) 37.9% 34.1 (14) 12.5% 135.2 (55) 49.7%

Confers Lane 27 (11) 10.9 (4) 39.8% 6.6 (3) 24.1% 9.9 (4) 36.1%

Subtotal (Areas 6-8, 511 (207) 236 (96) 46.2% 78 (32) 15.3% 197 (80) 38.6%
Confers) 511____7__236 ___6)_4_.2 _

Total 1,272 (515) 562 (227) 44.2% 446 (181) 35.1% 264 (107) 20.7%
Note:

(1) Floodplain/low terrace settings on both sides of Susquehanna River have high to moderate potential for both near-
surface and deeply buried archeological sites; Upland settings have high to moderate potential for near-surface
archeological sites.

I
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Table 2.5-33 Summary of Previously Surveyed Archeological Sites Identified in the
Project APE Along the West Bank of the Susquehanna River

Site Number Site Name Location in APE Landform Site Type Age Recommended

NRHP Status

36LU0015 SES-3 Area 8 Floodplain Prehistoric Open A,LA Eligible

36WU001 6 SES-6 Area 8 Floodplain Prehistoric Open A,LA,EWMWLW Eligible
36LU0048 SES-16 Area 8 Floodplain Prehistoric Open Unknown Prehistory Undetermined

36LU0049 SES-8 Area 8 Floodplain Prehistoric Open A,LATrW,EWLW Eligible

36LU0050 SES-10 Area 8 Floodplain Prehistoric Open ALA Not Eligible
36LU0051 SES-11 Area 7 Floodplain Prehistoric Open WLW Eligible

Note:

(1) A = Archaic; EA = Early Archaic; MA = Middle Archaic; LA = Late Archaic; W = Woodland; EW = Early Woodland; MW =
Middle Woodland: LW = Late Woodland;Tr = Transitional

I

Table 2.5-34 Previously Recorded Architectural Resources within the 0.5 mi (0.8 km)
Radius of the Proposed Project

[ oce Name RCurrent NRHP*
Number Name Resource Type Date Township Within APE? Status

Union Reformed No, located in
& Lutheran Southeast

086527 Church (Old Church 1833 Conyngha l Alternative east Undetermined
River Church) of river

092644 L.R 40028 Bridge Unknown Salem No Not Eligible
Bridge ____________________________ _______

135679 SR 239 Bridge Bridge 1940 Conyngham No Not Eligible
135820 SR 7228 Bridge Bridge 1937 Salem No Not Eligible

North Branch
Canal; Wyoming Yes, wes bank

141673 Canal Co; Canal and Locks 1828, 1831 Salem Eligible
Pennsylvania floodplain

Canal Co
* National Register of Historic Places
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Part B-. Envlronmenta\ R•eport Socioeconomnics

Table 2.5-35 The Summary of Surveyed Architectural and Historic Resources in Project Viewshed
(Page I of 3)

Preliminary
ID No. Name Address Style and Type Date Eligibility

Recommendation

Resources Recommended Eligible for NRHP Listing (Require PHRS Forms per PHMC-BHP-June 5, 2008)
Union Reformed Eligible, Criteria A

and Lutheran 3200 SR 239, Conyngham Greek Revival Church 1833 (Church), and C (FurtherGA(503 Church (Old River 320 SR 2eek te rh 1833 (Chury) research ongoing to
(086572) Church and rwp and Cemetery 1805 (Cemetery) determine Criterion

Burying Ground) B eligibility.)

GAI-04 Woodcrest 3209 SR 239, Conyngham Federal, Vernacular 1805,1822 Eligible, Criteria A
_A_-04_Woo ___es Twp Farmstead and C

Beach Grove Road at V r a ua t n
GAI-06 Stone Arch Bridge Stone Church Road, Arch Bridge cl 935 Eligible, Criterion C

Salem Twp

GAI-09 North MarketStreet North Market Street, Vernacular Stone 0935 Eligible, Criterion CBridge Salem Twp Arch Bridge I

GAI-10 North Branch Along Susquehanna Eligible, Criteria A
(141673) Pennsylvania Canal River, US Rt. 11 Vicinity, Vernacular Canal 1828 and CSalem Twp

Canadian Pacific/
Bloomsburg Along Susquehanna Vernacular

GAI-1 I Division of the River, US Rt. 11 Vicinity, Railroad 1858 Eligible, Criterion A
Delaware, SlmTpRira

Lackawanna & Salem Twp
Western Railway

GAI-12 Susquehanna and US Rt. 11, Salem Twp Vernacular
Tioga Turnpike VenHighway 1807-1810 Eligible, Criterion A

House (Red Brick 1405 Berwick-Hazleton Masonry Vernacular,
GAI-26 Highway (SR 93), Gothic Revival cl 880 Eligible, Criterion C

Nescopeck Twp Residence

Pennsylvania Along Susquehanna River

GAI-27 Railroad-Sunbury in Vicinity of River Road Vernacular ci870 Eligible,Criterion ALine/ Delaware & and SR 239, Nescopeck Railroad
Hudson Railroad Twp

1 Eligible, Criteria A
Vernacular, Italianate, and C (Further study

GAI-36 454 through 480 South Gothic Revival, Queen ongoing to
through Wapwallopen River Street, Anne, Stick, Colonial c0 870<1900 determine all
GAI-45 Wapwallopen Revival Historic contributing

District resources and
district boundary.)

Other Resources Requiring Completion of PHRS forms per PHMC-BHP Request-June 5,2008

371 Beach Grove Road, FrameVernacularGAI-05 Hummel Farmstead Salem Twp Farmstead c1890 Not Eligible

GAI-07 Kiliti Farm 62 Kiliti Road, Salem Twp American Foursquare, c1925 Not Eligible
Vernacular Farmstead

4210 North Market Street, Frame Vernacular Undetermined.GAI-08 Heller Farm aemTpFrsadc1930 Further study

Salem Twp Farmstead ongoing

GAI-13 House 29 Bell Bend Road, Salem Bungalow Residence c1 925 Not EligibleTwp

GA]-14 House 49 Bell Bend Road, Salem Frame Vernacular,Twp Georgian Residence c1875 Not Eligible

1022 Salem Boulevard, Frame Vernacular
GAI-20 ValleyView Farm Salem Twp Farmstead c1900 Not Eligible
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Part 3-. EnVironmental Report Socloeconomics

Table 2.5-35 The Summary of Surveyed Architectural and Historic Resources in Project Viewshed
(Page 2 of 3)

Preliminary
ID No. Name Address Style and Type Date Eligibility

i Recommendation
GAI-25 Michaels Farm 4252 N. Market Street, Frame Vernacular

Salem Twp Farmstead Not Eligible
950 Berwick7Hazleton Greek Revival

GAI-29 Farm Highway (SR 93), Farmstead cl870-cl960 Not Eligible
Nescopeck Twp

944 Berwick-Hazleton Masonry Vernacular,
GAI-30 House Highway (SR 93), Georgian cl 870 Not Eligible

NescopeckTwp Residence
783 Berwick-Hazleton Masonry Vernacular,

GAI-33 Farm Highway (SR 93), Greek Revival cl 880 Not Eligible
Nescopeck Twp Farmstead

GAI-35 Farm 212 East Cherry Road Frame Vernacular
(T379), Nescopeck Twp Farmstead c1890 Not Eligible

GAl-50 Farm 1 811 River Road (SR 3036), Vernacular, Georgian 0880<2000 Not Eligible
Nescopeck Twp Farmstead I

Identified Ineligible Resources Requiring No Further Work per PHMC-BHP-June 5, 2008

GAI-01I Beach Grove Beach Grove Road, Salem Vernacular Cemetery c1850-c2004 Not Eligible
Cemetery Twpi Bell Send Road at US Rt.GAI-02 eeStone WaRds US R. Vernacular Walls c1810-c1850? Not Eligible

GAI-02 Stone Walls11, Salem Twp _________ ________ ________

GAl-iS5 House 65 Bell Bend Road, Salem Frame Vernacular c1880 Not Eligible
Twp Residence

155 Bell Bend Road, Minimal Traditional,GAI-1 6 House Sae w aeCdRsdne c1950 Not Eligible
Salem Twp Cape Cod Residence

GAl-i1 7 House 189 Bell Bend Road, Colonial Revival c1925 Not Eligible
House Salem Twp Residence

GAI-18 House 193 Bell Bend Road, Minimal Traditional c1950 Not Eligible
Salem Twp Residence

GAI-1 9 House 1021 Salem Boulevard, Frame Vernacular c1950 Not Eligible
Salem Twp Residence

GAI-21 Bell Bend Efficiency 1043 Salem Boulevard, Frame Vernacular c1940 Not EligibleApartments Salem Twp Apartment

GAI-22 House 1047 Salem Boulevard, Frame Vernacular c1910 Not Eligible
Salem Twp Residence

1091 Salem Boulevard, Frame VernacularGAI-23 House Salem Twp Residence c1910 Not Eligible

GAI-24 House 1069 Salem Boulevard, American Foursquare 0925 Not EligibleSalem Twp Residence
998 Berwick-Hazleton Vernacular Former

GAI-28 Barn and Trailer Highway (SR 93)r Farmstead c1900-cl990 Not Eligible
Nescopeck Twp

906 Berwick-Hazleton Frame Vernacular
GAI-31 House Highway (SR 93), Residence c1900 Not Eligible

Nescopeck Twp
809 Berwick-Hazleton Frame Vernacular

GAI-32 House Highway (SR 93), Residence c1910 Not Eligible
NescopeckTwp R

GAI-34 House 175 East Cherry Road Frame Vernacular c1930 Not Eligible
(T379), NescopeckTwp Residence

GAI-46 House (Opossum 598 River Road (SR 3036), FrameVernacular c1920 Not Eligible
Lodge) NescopeckTwp Residence
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Part 3-. TmVironmental Report Socioeconomics

Table 2.5-35 The Summary of Surveyed Architectural and Historic Resources in Project Viewshed
(Page 3 of 3)

Preliminary
ID No. Name Address Style and Type Date Eligibility

Recommendation

GAI-47 House 546 River Road (SR 3036), Frame Vernacular 0920 Not Eligible
__AI-47___ouse NescopeckTwp Residence

GAI-48 House 520 River Road (SR.3036), Frame Vernacular cl 920 Not EligibleNescopeck Twp Residence

GAI-49 House 510 River Road (SR 3036), Frame Vernacular ci 920 Not EligibleNescopeck Twp Residence
SR 3036 (River Road) VernacularGAI-5i Quarry vicinity, Nescopeck Twp Extraction Facility cl 930 Not Eligible

GAI-52 N. Market Street, Salem Vernacular
(135820) Bridge Twp Concrete Bridge 1937 Not Eligible
* National Register of Historic Places
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Table 2.5-36 Summary of Surveyed Architectural and Historical Resources in
Phase [a Project Footprint, West of Susquehanna River

ID No. Name Date Style and Address Township Recommended
Type NRHP Status

GAI-01 Beach Grove Cemetery c2 850- Vernacular Beach Grove Road Salem Not Eligiblec2004 Cemetery
Gc810- Vernacular Bell Bend Road at US UndeterminedGAI-02 Stone Walls c157 WlsR.1Salem
cl 850? Walls Rt.11

GAI-1 0 North Branch PA. Canal 828, Vernacular Along Susquehanna Salem Eligible, Criteria A, C.
(141673) r 1831 Canal River, US Rt. 11 Vicinity

GAI-1 1 Del. Lackawanna & 1858 Railroad Vicinity Salem TWP Salem Eligible, Criterion A
Western Railway

1 Susquehanna and Tioga 1807- VernacularGAl-12 Turnpike 1810 Highway US Rt. 11 Salem TWP Salem Eligible, Criterion A

National Register of Historic Places

I
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Table 2.5-37 Summary of Identified Archeological Sites in Phase lb Project APE

Site # Area Landform Setting Prehist
Art.

Hist
Art.

Site Type Age NRHP i'- Eligibility
Recommendations

1ý

Site 1 West Alt Upland hill slope Plowed field 2 Lithic scatter Unknown Prehistoric Not Eligible

Site 2 West Alt Upland flat Plowed field - 147 Historic artifact scatter Early to mid 19th Potentially Eligible,
century Criterion D

Site 3 West Alt Upland flat Plowed field - 101 Historic artifact scatter Late 19th to mid 20th Potentially Eligible,
century Criterion D

Early to mid 19th Potentially Eligible,
Site 4 West Alt Upland flat Plowed field 369 Historic artifact scatter century and Early to Criterion D

mid 20th century
Site 5 Area 7 Terrace/ Floodplain Plowed field 48 35 Ulthlc scatter A L _A, EW (2) Potentially Eligible,

Criterion D
Site 6 West Alt Upland flat Plowed field 2 - Lithic scatter Unknown Prehistoric Not Eligible

Farmstead (artifact Late 19th to late 20th Potentially Eligible,Site 7 West Alt Upland flat Sparse woods/ brush - scte3onat6s3etur rtroscatter/foundation~s) centlury Criterion D

Historic artifact scatter/ Mid to late 20th
Site 8 West Alt Upland flat Wooded - 147 possible foundation cen t h Not Eligible

depression century

Sparse trees brush! Historic artifact scatter/ Potentially Eligible,-Site 9 West Alt Upland flat grassyfeeld 2 71 possible foundation 19th century Criterion D
grassy field______ ______ depression

Site 10 West Alt Upland flat Open field -- 208 Farmstead (artifact Mid 19th to 20th Potentially Eligible,
I scatter/foundations) century Criterion D

Site 11 West Alt Upland flat Wooded - 23 Historic artifact scatter 19th century Not Eligible

Total 54 1,464 7 potentially eligible; 4 not
eligible

Notes:

(1) NRHP-National Register of Historic Places
(2) EA=Early Archaic; LA=Late Archaic; EW=Ear[y Woodland
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Table 2.5-38 Summary of Identified Isolated Finds in Phase lb Project APE

F ARecommendedIF # Area Section Setting Age Description NRHP Eligibility

IF 1 West Ait. I Upland Unknown Prehistoric 1 proj. point NE
IF 2 West Alt. 6 Upland Early Archaic 1 proj. point NE
IF 3 West Ait. 6 Upland Early Archaic 1 proj. point NE
IF 4 West Alt. 6 Upland Middle to Late Archaic 1 proj. point NE
IF 5 West Alt. 6 Upland Early Archaic 1 proj. point NE
IF6 West Alt. 3 Upland Unknown Prehistoric 1 debitage NE
IF7 West Alt. 3 Upland Unknown Prehistoric 1 utililized flake NE
IF 8 West Alt. 3 Upland Unknown Prehistoric 1 debitage NE
IF 9 West Alt. 3 Upland Unknown Prehistoric 1 retouched flake NE

IF 10 West Alt. 6 Upland Unknown Prehistoric 1 proj. point NE
IF 11 West Alt. 7 Upland Late Archaic 1 proj. point NE
IF 12 West Alt. 7 Upland Unknown Prehistoric 1 proj. point NE
IF 13 DELETED

IF 14 West Alt. 7 Upland Unknown Prehistoric I debitage NE
IF 15 West Alt. 12 Upland Early Archaic 1 proj. point NE
IF 16 1 Area 6 3 Upland Unknown Prehistoric 1 biface NE
IF 17 Area 7 2 Low Terrace/ Floodplain Unknown Prehistoric 1 debitage NE
IF 18 Area 7 2 Low Terrace/ Floodplain Unknown Prehistoric 1 biface NE
IF 19 __Area 7 2 Low Terrac'e/_Foodplain Unknown Prehistoric I debitage NE
IF 20 Area 7 2 Low Terrace/ Floodplain Unknown Prehistoric 1 biface NE
IF 21 Area 7 2 Low Terrace/ Floodplain Unknown Prehistoric 1 debitage NE
IF 22 West A7t. 17 Upland Unknown Prehistoric 1 debitage NE
IF 23 West Alt. 29 Upland Unknown Prehistoric I debitage NE
IF 24 West Alt. 2 Upland Unknown Prehistoric I debitage NE
IF 25 West Alt. I Upland Unknown Prehistoric I debitage NE

IF 26 West Alt. 1 Upland Unknown Prehistoric 1 debitage NE
IF 27 West Alt. 1 Upland Unknown Prehistoric 1 proj. point NE

*NRHP=National Register of Historic Places; NE=Not Eligible; Note IF #13 has been deleted.

I
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Table 2.5-39 Summary of Potentially NRHP-Eligible Archeological Sites in Phase lb Project APE

Site # Site Type Age NRHP (" Eligibility Recommended ActionSeRecommendation

Site 2 Historic Artifact Scatter Earlyto mid 19th century Potentially Eligible, Avoid/Phase 11

Site 3 Historic Artifact Scatter Late 19th to mid 20th Potentially Eligible, Avoid/Phase IIcentury Criterion D
Early to m id 19th century Po e t al Eig b ,Site 4 Historic Artifact Scatter and Early to mid 20th rPotentially Eligible, Avoid/Phase II

and arl to id 0th CriterionD
century

Site S Prehistoric Lithic Scatter Early Archaic, Late Archaic, Potentially Eligible, Avoid/Phase II
Early Woodland Criterion D

Site 7 Farmstead (Historic Artifact Late 19th to late 20th Potentially Eligible, Avoid/Phase II
Scatter/ Foundations) century Criterion D
Historic Artifact Scatter/ Potentially Eligible,

Site 9 Possible Foundation 19th Century Criterion D Avoid/Phase 11
Depression
Farmstead (Historic Artifact Mid 19th to 20th century Potentially Eligible, Avoid/Phase R

Site 10 Scatter/ Foundations) Criterion D
Note:
(1) National Register of Historic Places

Table 2.5-40 Summary of NRHP-Eligible Architectural and Historical Resources in
Phase lb Project Footprint

ID No. Name Address Style and Type Date NRHP"Eligibility
Recommendation

GAI-10 North Branch Pennsylvania Along Susquehanna River, US Vernacular 1828 Eligible, Criteria A
(141673) Canal Rt. 11 Vicinity, Salem Twp Canal and C

Canadian Pacific/

GAI-1 1 Bloomsburg Division of the Along Susquehanna River, US Vernacular 1858 Eligible, Criterion ADelaware, Lackawanna & Rt. 11 Vicinity, Salem Twp Railroad
Western Railway I

GA1-12 Susquehanna and Tioga US Rt. 11, Salem Twp Vernacular 1807-Turnpike Highway 1810 Eligible, Criterion A

Note
(1) National Register of Historic Places
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Table 2.5-41 Columbia County Historic Landmarks Listed on the Federal Register
of Historic Places

Name Area Address/Location

Berwick Armory Berwick Borough 201 Pine St., Berwick

Bloomsburg Historic District Bloomsburg Roughly bounded by Penn, 5th West.
Willow, Millville and Lights Sts.

LR 19078 over Little Pine Creek,
Bridge in Fishing CreekTownship Fishing Creek Twp Bendertown
Catawissa Friends Meetinghouse Catawissa Borough South and 3rd Sts., Catawissa

Creasyville Covered Bridge Pine/Jackson Twp SR 683, Milville
Davis Covered Bridge Cleveland Twp SR 371, Catawissa

Eckman, Sam, Covered Bridge No. 92 Pine/Greenwood Twp SR 548, Milville

Fowlersville Covered Bridge North Centre Twp SR 19039, Fowlersville

Furnace Covered Bridge No. 11 Cleveland Twp SR 373, Esther

Hollingshead Covered Bridge No. 40 Catawissa Twp SR 405, Catawissa

Jackson Mansion and Carriage House Berwick Borough 344 Market St., Berwick

Johnson Covered Bridge No. 28 Cleveland Twp SR 320, Catawissa

Josiah Hess Covered Bridge No. 122 Fighing Creek Twp SR 563, Forks

Jud Christie Covered Bridge No. 95 Pine/Jackson Twp SR 685, Milville
Kramer Covered Bridge No. 113 Greenwood Twp SR 572, Rohrsburg

Kreigbaum Covered Bridge Ralpho/Cleveland Twps. E of Elysburg on T 458, Numidia
Parr's Mill Covered Bridge No. 10 Cleveland/Franklin Twps SR 371, Parr's Mill

Patterson Covered Bridge No. 112 Orange Twp SR 575, Orangeville

Riegel Covered Bridge No. 6 Franklin Twp SR 312, Catawissa

Rohrbach Covered Bridge No. 24 Franklin Twp SR 369, Catawissa

Rupert Covered Bridge No. 56 Bloomsburg Town/Montour Twps. ST 449, Rupert

Shoemaker Covered Bridge Pine Twp SR 19053, lola
Snyder Covered Bridge No. 17 Locust Twp SR 361, Slabtown

Stillwater covered Bridge No. 134 Stillwater Borough SR 629, Stillwater
Twin Bridges-East Paden Covered Bridge Forks Off PA 478

No. 120
Twin Bridges-West Paden Covered Forks Off Pa 487

Bridge No. 121

Wagner Covered Bridge No. 19 Locust Twp SR 468, Newlin
Wanich Covered Bridge No. 69 Mount Pleasant/Hemlock Twp Off PA 42, Fernville

Welle Hess Covered Bridge No. Sl Grassmere Park SR 19074

Y Covered Bridge No. 156 SugarloafTwp SR 757, Central

I
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Table 2.5-42 Luzerne County Historic Landmarks Listed on the Federal Register

Name Area Address/Location
Ashkey Planes Fairview/Hanover Twps Off PA 309, Ashley Vicinity

PA 115 at Bear Creek Dam, Bear Creek
Bear Creek Village Historic District Bear Creek Village Borough Village

Bittenbender Covered Bridge Huntington Twp 5 of Huntington Mills off LR 40076,
Huntington Mills

Bridge in City of Wilkes-Barre Wilkes-Barre City LR 5 over Mill Creek, Wilkes-Barre
Catlin Hall, Wilkes College Wilkes-Barre City 92 S River St, Wilkes-Barre

Central Railroad of New Jersey Station Wilkes-Barre City 31-35 S Baltimore St., Wilkes-Barre
Comerford Theater Wilkes-Barre City 71 Public Sq., Wilkes-Barre

Denison House Forty Fort Borough 35 Denison St., Forty Fort
Both sides of Main St, through town,

Eckley Historic District Foster Twp Eckley
Evans, Benjamin, House Nescopeck Twp Off PA 93, Nescopeck
Forty-Fort Meetinghouse Forty Fort Borough River St. and Wyoming Ave., Forty-Fort

Guthrie, George W., School Wilkes-Barre City 643 N. Washington St, Wilkes-Barre
Keller House 2i7 W. Broad St., Hazelton

Kingston Armory Wilkes-Barre City 280 Market St., Wilkes-Barre
Luzerne County Courthouse Wilkes-Barre City N. River St., Wilkes-Barre

Luzerne County Fresh Air Camp Butler Twp Middle Rd., approx. 0.25 ml. NE ofjct. PA
3021

Luzerne Presbyterial Institute Wyoming Borough Institute St, Wyoming
MMarket St:JLR 11 over SusquehannaS Market Street Bridge Wilkes-Barre City River, Wilke-Barre
Market Street Bridge Kingston Borough Market St.'LR 11 over Susquehanna

River, Kingston
Markel Banking & Trust Company Hazelton City 8W. Broad St, Hazelton

Building _aelon__ity_8_W._BroadSt__Ha___ton

McClintock Hall Wilkes-Barre City 44 S. River St, Wilke-Barre
235 N. Laurel St. and 28 Aspen St.,

Pardee, Isreal Plait', Mansion Hazelton City Hazelton
W. South and W. Ross Strs. & Barnum Pl,

River Street Historic District Wilkes-Barre City Wilker-Barre
St. Gabriel's Catholic Parish Complex Hazelton City 122-142 S. Wyoming St. Hazelton

St. John the Evangelist Roman Catholic Wilkes-Barre City 419 N. Main St., Wilkes-Barre
Church and School Building WilesareCiy___N._ai__.,Wike-Brr

Roughly bounded by Coal, Welles,
Stegmaier Brewery Wilkes-Barre City Market, Lincoln and Baltimore Sts.,

Wilkes-Barre
Stoddartsville Historic District Buck Twp S. side of PA 115 at Lehigh R.

Swetland Homestead Wyoming Borough 855 Wyoming Ave., Wyoming
Weiss Hall ' Wilkes-Barre City 98 S. River St., Wilkes-Barre

West End Wheelmen's Club Wyoming Borough 439 S. Franklin St., Wilkes-Barre
Wyoming Monument Sugarloaf Twp US 11, Wyoming Ave. and Susquehanna

St., Wyoming Borough

Wyoming Seminary Kingston Borough Sprague Ave., Kingston

I
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Table 2.5-43 Summary of Identified Cultural Resources by NRHP Eligibility Status

Location NRHP-Listed NRHP-Eligible NRHP-Ineligible NRHP-Undetermined Unmapped Total

Columbia County 4 13 27 392 23 459

Beaver Township 1 1 2

Berwick Borough 2 4 4 325 6 341

Briar Creek Borough 5 2 12 2 21

Briar Creek Township 12 2 14

Fishing CreekTownship 1 3 1 12 17

Mifflin Township 3 2 46 1 52
North Centre Township 1 2 3

South Centre Township 1 1 5 7

Sugarloaf Township 2 2

LuzerneCounty 3 38 98 102 20 261

Black Creek Township 1 6 3 1 11

Butler Township 1 8 11 1 21

ýConyngham Borough 2 1 3
Conyngham Township 6 17 6 29

Dorrance Township 11 13 25

Hazle Township 1 1 2

HollenbackTownship 6 2 1 9

Hunlock Township 2 9 6 2 19

Huntington Township 1 9 7 7 3 27

Nescopeck Borough 1 I

NescopeckTownship 1 2 5 1 13

New Columbus Borough 3 5 1 9

NewportTownship 2 12 2 16
Nuangola Borough 6 6

Rice Township 2 2

Ross Township 1 1 1 3

Salem Township 6 10 10 26

Shickshinny Borough 3 3

Slocum Township 1 1

Sugarloaf Township 4 8 8 1 21

Union Township 1 6 5 1 13

Wright Township 2 2

Schuylkill County 1 2 3

North Union Township 1 2 3

I

BBNPP 2-640
D 2008 UniStar Nuclear Services, LIC. All rights reserved.

COPYRIGHT PROTECTED

Rev. 1
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Table 2.5-44 NRHP-Listed Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (7 Records) I
Inventory

KyNdInventoryKey No./ ID/ BMS
Site No. No. Resource 1 Age/ DescriptionName RecType Quad P/H (1)Components Ownership

NRHP SHPOAgency Status Concurrence

-------------

Columbia County (4 records)

0J

-0

0I
0It

Berwick Borough (2 records)

Jackson Mansion &
77423 77329 Carriage House / Building Berwick H 1860-1879 Second Empire, Public-local Borough of Berwick Listed yes

Berwick City Hall
Brigadier General Craftsman, Tudor Pennsylvania

96444 96345 Edward L. Davis/ Building Berwick H 1922-1940 Revival, brick Public-state National Guard Listed yes
Berwick Armory Armories

Fishing CreekTownship (1 record)

LR 19078 over Little

122 122 Bridge in Fishing Bridge NA H 1915 Pine Creek Listed yesCreek Township Bendertown,
concrete

North Centre Township (1 record)

Fowlersville N. Center Tvp.
379 379 Covered Bridge Mifflinville H 1886 Truss, Wood Public-local Village of Listed yesCoveed BidgeFowlersville

Luzerne County (3 records)
Butler Township (1 record)

Luze128 Co'l2unty Building NA H 1927 Woo
119128 112050 Fresh Air Camp Lse e

Huntington Township (1 record)

rittenbnders' Bridge Shickshinny H 1800-1899 QMultiple Listed yes12 94 CvrdBridge ITwood -

Nescopeck Township (1 record)
50960 50866 Evans, Benjamin, Building NA I5 5 House I N I 1800-1899 Weatherboard Private Individual Listed yes

Note:
(1) P = Prehistoric, H = Historic

U11
0

0

05
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Table 2.5-45 NRHP-Eligible Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (51 Records)
(Page 1 of 4)

Key No./ Inventory Resource AgeD NRHp SHPOSite NgIDe/MS Description Ownership Agency Status Concurrence
SieyNo. No./BM Na Type j uad LP/H... Components ~__ gnyISau

SieN. No. IIII 
I

Columbia County (13 records)
Berwick Borough (4 records)

20528 20437 Chestnut Street School Building NA H 1911 Brick Eligible yes
Berwick

20531 20440 Market Street School Building Berwick H 1860-1879 Italianate, Brick Public-local School Eligible yes
District

Vernacular Private- Individua
20563 20472 Schain's Department Store Building Berwick H 1889-1919 Victorian Public I Eligible yes

Romanesque, Brick
North Branch Canal

ComPennsylvania Canal District Berwick H 1828,1831 Canal and Locks Eligible yes14163 12433 Company, Wyoming Canal

Company)

Briar Creek Borough (5 records)

Briar Creek School/ Vernacular Pa Briar
110379 108278 Boroughhall Building Mifflinville H 1900-1919 Country School, Public-local Creek Eligible yes

Frame Borough

36Co0026 NA The Hosler Historic Site Archeologi Berwick H Hist Historic Domestic unknown Eligible Not evaluatedcal Site

36Co0027 NA The Woodin/Eaton Foundry Archeologi Berwick H 19thC Historic Industrial unknown Eligible Not evaluatedSite cal Site
Barbara A

36Co0028 NA The Martz Farm Site Archeologi Mifflinville P/H , Late 18th to Open Prehistoric Kurian andcal Site 19thC Historic and Historic CynthiaL Eligible Not evaluated
MalisarheCortzvi9eNAod.HMichaelrchandgiEligible Not evaluated

36Co0029 NA Martzville Road Historic Archeologi Mifflinville H 19thC Historic Historic Domestic TMichael andSitecTina Gray
Mifflin Township (3 records)

21285 21194 Hotel Building Mifflinville H 1860-1879 Frame Vernacular Private lndividua Eligible yes

Patriotic Sons of America, Mifflinvill
21291 21200 Washington Camp No. 684/ Building Mifflinville H 1860-1879 Brick Greek Revival Public-local e Town Eligible yes

German School Lot

36Co0018 NA Mifflinville Bridge A Archeologi Mifflinville P Unknown Uthic Reduction Mifflin Eligible Notevaluated
cal Site Prehistoric Township I N

I
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Table 2.5-45 NRHP-Eligible Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (51 Records)
(Page 2 of 4)

Inventory Resource Description Ownership Agency RHP SHPO
Site No. ID/BMS Name Type Quad PIN* Components D Owneshi A Status Concurrence

I o., Lo.

South Centre Township (1 records) Archeologica~t • Unknown Open Prehistoric, Mr. WilliamF I~eitrc _Funto esot~.

36Co17 NA Mifflinville Bridge Z Mifflinville UnknPow Eligible Not evaluated

Ial..te ____Ical Prehistoric Unknown Function ISeeshlzr
Luzerne County (38 records)

Black CreekTownship (1 record)

Mountain Grove School/ TL1 9th-2OthC T
113879 110081 Trinity Lutheran "Church Building Nuremberg H 1881 Revival, Scul, Private Lutheran Eligible yes

House" Churchweatherboard

Hollenback Township (6 records)
Hollenba

95049 94953 Bridge No. 45802 Structure Sybertsville H unknown Truss, concrete Public-local cklwp Eligible yes
_______ __________ck Twp

Hollenba
95052 94956 Bridge No. 45810 Structure Sybertsville H unknown Truss, concrete Public-local Hklwp Eligible yes

I____ ck Twp ____

135731 122468 none Bridge NA H 1895 Metal Eligible yes

135733 122470 none Bridge NA H 1908 Steel Eligible yes

BMS 471 37 Pony Truss, Warren, Luzocal Eligible yes
TR 375 Over Hollenback Bridge Sybertsville H 1908 SteelPublic-local County

55802

BS TH 392 Over Wapwallopen PoyTus rtLuzerneNA T71 39 Ovek Bridge Sybertsville H 1895ca Pony Truss, Prattl Public-local County Eligible yesNA 407215039 Creek Metal Cut

25810

Hunlock Township (2 records)

1051 79 105078 Retreat State Correctional Bridge NA H 1900-1930 unknown Eligible yes
Inst. Entrance Bridge Bridge NA 1900-1930 unkowEigile ye

BMSDepartm
47110Retreat Access Rd Over ent ofNA 407216180 SuetuehatnAccs Rdiver Bridge Nanticoke H 1910ca Thru Truss, Steel Public-local General Eligible Yes

90001 Susquehanna River General

Services
Huntington Township (9 records)

95048 94952 Bridge No. 46018 Structure NA H NA Concrete Eligible yes
95056 94960 Bridge No.46016 Structure Shickshinny H 1891 TrussContinuous, Public-local nT Eligible yes

- Truss, Continuous, P blI-Haon Twp

95057 94961 Bridge No. 16007 Bridge Shickshinny H 1887 concrete o nTwp Eliibl yes
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Table 2.5-45 NRHP-Eligible Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (51 Records)
(Page 3 of 4)

Key No./
Site No.

Inventory
ID/BMS

No.
Name Resource

Type
Quad P/H*

Age/
Components

Description Ownership Agency
NRHP
Status

SHPO
Concurrence

0

C:z

iv;

oc

f-V

P.e

135745 122482 none Bridge NA H 1895 Metal Eligible yes
135746 122483 none Bridge NA H 1890 Metal Eligible yes

BMIS -451 Over Huntington 1891 (altered Luzerne
NA 407217045 Bridge NA H unknown Public-local County Eligible yes

16016 Cek15)Cut
BMS TR472 Over Huntington 1890 (altered PonyTruss, Pratt, Luzeme Eligible yesNA 407217047 Cr47Oeek utigo Bridge Shickshinny H 14) MtlPublic-local County Eiil e

26018 Creek 1940) Metal
BMSNA 4 1 R 482 Over Huntington Pony Truss, Pratt, LuzerneNA 407217048 Creek Bridge NA H 1910 SteelPublc-local County Eligible yes26006 1re 1te Elgbl1e

NA TR 504 Over Huntington Closed Spandrel LuzerneNA 400 Creek Bridge StilIwater H 1895ca ' , Stone Public-local Eligible Yes
46072175 re Arch, Deck, Sone County

Nescopeck Township (4 records)

95054 94958 Bridge No. 46003 Structure Berwick H 1920 Arch, masonry Public-local Nescop Eligible yes135784 122521 neiN -ckTwp Eligible yes
135784 122521 none Bridge NA H 1883 Wrought Iron Eligible yes
135785 122522 none Bridge NA H 1889 Wrought Iron Eligible yes

BMS TR 376 Over Nescopeck Closed Spandrel Luzerne
NA 407223037 Creek BridgeArch, Deck, Stone Public-local Eligible yes

66603

Newport Township (2 records)

106142 106040 none Building Nanticoke H NA unknown Private lndlvidua

144081 132284 Holy Child Church, St Building NA H 1918 Brick Eligible yesStanislaus Institute Building NA H 191__Brick_ Eligible yes

Rice Township (2 records)
36Lu0272 NA Pump House Site Archeologi WiTksbarre W P LA Open Prehistoric, Eligible Not evaluated

cal Site Unknown Function

36Lu0273 NA Earth Conservation 1 Archeolog! Wilksbarre W P LA Open Prehistoric, Eligible Not evaluated
cal Site Unknown Function

Ross Township (1 record)
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Table 2.5-45 NRHP-Eligible Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (51 Records)
(Page 4 of 4)

Inventory Age/ NRHP SHPOKey No. ID/ BMS Name Resource Quad P/H* Components Description Ownership Agency Status Concurrence
Site No. No. Type Components Status Concurrence

BMS TR 575 Over Huntington Pony Truss, Pratt, - LuzernetyNA 407227057 Creek Bridge NA H 1895ca Steel County
57009

Salem Township (6 records)

36Lu00 NA SES-3 Archeologi Berwick P A LA Open Habitation, P.P. and L Eligible yes36Lu0015 cal Site Prehistoric

Arc'heologi A,LAEW, Open Habitation, P.R and L Eligible yes36Lu0016 NA SES-6 cal Site MWLW Prehistoric

Archeologi Berwick A, LA, Tr, W, EW, Open Habitation, RR and L Eligible yes36Lu0049 NA SES-8 cal Site LW Prehistoric

Archeologi Berwick P W, LW Open Habitation, P.R and L Eligible yesBealc PSWteL Prehistoric
36Lu0051 NA SES-1 1 cal Site PrhitoicP.._ndLlibee

36Lu0191 NA none Archeologi Berwick P LA, Tr Camp Site B.L.P Inc. Eligible yescal Site

36Lu0270 NA Beach Haven I Archeologi Berwick P LA, Tr Open Prehistoric unknown Eligible yescal Site Unknown Function

Sugarloaf Township (4 records)

95055 94959 BridNo.g57310, Structure Sybertsville H NA ncrete Public-local Sugarloaf Eligible Yes
Nescopeck Creek Bridge Twae lgbl e

135825 122562 none Bridge NA H 1912 Concrete Eligible yes
135828 122565 none Bridge NA H 1927 Steel Eligible yes

BMS TR 340 Over Nescopeck Thru Truss, Pratt, Luzerne
NA 407230034 Creek Bridge Sybertsville H 1927 Steel County Eligible yes

07310

Union Township (1 record) I Harisn, Jsep .. Vernacular, Greek Prvae lndividual
120446 11249Joseph Building Shickshinny H 1860-1900 Eernal, Greek Private Eigible yes1 112495 Henderson, House Revival, brick

* P = Prehistoric, H = Historic
**P=Prehistoric; H=Historic A=Archaic; EA=Early Archaic; MA=Middle Archaic; LA=Late Archaic;Tr=Transitional Archaic; W=Woodland; EW=Early Woodland; MW=Middle Woodland;

LW=Late Woodland

fin
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Table 2.5-46 NRHP-lneligible Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (126 Records)
(Page I of 7)

Key No./ ID/BMS Name TResource Quad P1H* Age/ Description Ownership Age NRHP SHPO
Site No. No. Type Components Igency Status Concurrence

Columbia County (27 records)
Beaver Township (1 record)

132661 1 119398 Inone I Bridge I NA IHI 1930 f Concrete Ineligible yes
Berwick Borough (4 records)

922 916 Berwick River Bridge BigBewc H 195 Truss, Steel, PulcoalBrik Iegbe ys
92202 92106 19 1 001840 001113 Bridge Berwick H 1905 Stone

132673 119410 none Bridge Mifflinville H 1940 unknown Ineligible yes
132674 119411 none Bridge Mifflinville H 1929 Steel Ineligible yes

Berwick Borough Berwick / Mli
143231 130226 District Mickvl H 1860-1919 Various Private Multiple Ineligible yesHistoric District Mflnil

Briar Creek Borough (2 records)
20581 20490 Ash Property Building Mifflinville H 1860-1879 Revival, brick Private Individual Ineligible yes

20581s 20490pesidt ce 1 Rederal, botick PIvt lIndvd
132676 119413 none Bridge NA H 1950 Jsteel I I Ineligible yes

Briar Creek Township (12 records)

100497 100397 Broyan Farm Building Mifflinville H NA Folk, stone Private Individual Ineligible Yes
132678 119415 none Bridge NA H 1956 Concrete Ineligible yes

132679 119416 Briar CreekTownship Bridge NA H 1922 Concrete Ineligible yesBridge #4

132680 119417 BriarCreek Townshp Bridge NA H 1948 Steel Ineligible yes
________Bridge #1

132681 119418 Briar CreekTownship Bridge NA H 1948 Steel Ineligible yes
______________Bridge #2

132682 119419 none Bridge NA H 1937 Concrete Ineligible yes
132683 119420 none Bridge NA H 1950 Steel Ineligible yes
132685 119422 none Bridge NA H 1938 Concrete Ineligible yes
132686 119423 none Bridge NA H 1941 Concrete Ineligible yes
11326B7 119424 none Bridge NA H 1941 Concrete Ineligible yes
132688 119425 none Bridge NA H 1930 Concrete Ineligible yes
132689 119426 none Bridge NA H 1930 Concrete Ineligible yes

Fishing Creek Township (3 records)

92260 92164 L.R. 19080 Bridge 19 Bridge Stilwater H 1906-1915 Arch, masonry Public-local Fishing Ineligible Yes
g2000800 007881 1 1 1hCreekTwp I
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Table 2.5-46 NRHP-lneligible Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (126 Records)
(Page 2 of 7)

Key Inventory Resource Age/ NRHP SHPO
Ke o/ ID/ BMS Name Qa /*Dsrpin Onrhp Aec

Site No. No. Type Components Description Ownership Agency Status ConcurrenceNo.

132705 119442 none Bridge NA H NA unknown "Ineligible yes
132707 119444 none Bridge NA H 1940 JSteel Ineligible yes

Mifflin Township (2 records)

Mifflinville River 1907 (altered Truss, Steel, Centei
92203 92107 Bridge 19 2 0 0103 0 Bridge Mifflinville H 1957 Stone, Lted Public-local Mifflin Ineligible yes

000684 01957) Stone, Latticed
132752 119489 none Bridge NA H 1935 Steel Ineligible yes

North Centre Township (2 records) 
----_

132765 119502 Tr 730 North Centre # Bridge NA H 1921 Steel Ineligible yes
________________Township Bridge #1

132768 119505 County Bridge #168 Bridge NA H 1985 Steel Ineligible yes
South Centre Township (1 record)

132789 1 119526 Jnone Bridge NA H 1949 Concrete Ineligible yes
Luzerne County (98 records)

Black Creek Township (6 records)
L.R. 40012 Bridge 40Blc

92596 92500 L 0 0012 0 40 Bridge Nuremberg H NA Arch, masonry Public-local Black Ineligible Yes200012 0 000862 Creek Twp
114794 110336 Rock Glen School Building Nuremberg H NA school, brick Public-local Black Ineligible yes

Creek Twp

135663 122400 none Bridge NA H 1982 Concrete Ineligible yes
135664 122401 none Bridge NA H 1953 Steel Ineligible yes
135665 122402 none Bridge NA H 1936 Concrete Ineligible yes
135666 122403 none Bridge NA H 1920 Steel Ineligible yes

Butler'Township (8 records)

Senior Citizens Senior
87160 87064 Center Building Freeland H NA unknown Public-local Citizens Ineligible yesCenter

92651 92555 LB. 653 Bridge 4010 Bridge Conyngham H NA Arch, masonry Public-local Butler Ineligible yes0663 0 004303
135667 122404 none Bridge NA H 1939 Steel Ineligible yes
135669 122406 none Bridge NA H 1928 Concrete Ineligible yes
135670 122407 none Bridge NA H 1926 Concrete Ineligible yes
135672 122409 none Bridge NA H 1909 Concrete Ineligible Yes
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Table 2.5-46 NRHP-Ineligible Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (126 Records)
(Page 3 of 7)

Key No./
Site No.

InventoryReoreAeNHP SO
ID/BMS Name RQuad P/Hu Age' Description Ownership Agency NRHP SIPO

No. Type Components Status Concurrence

135674 122411 none Bridge NA H 1933 Concrete Ineligible yes
135675 1 122412 none Bridge NA RH 1920 Steel Ineligible yes

Conyngham Borough (2 records)

2 azleton Area Public PHazelton
101932 101832 Halrary Building Conyngham H NA Weatherboard Public-local AreaPublic Ineligible yes

1- Lbrar I I I ILibrary

135676 122413 none Bridge NA I H 1 1900 Stone I Ineligible yes
Conyngham Township (6 records)

Shickshinn

87161 87065 Bridge No. 1 Bridge Shickshinny H 1919-1980 Concrete Public-local Y/ Ineligible yes
Mocanaqu
a

Twentieth
96754Mocanaqua Historic District Shickshinny H 1882 Private Multiple Ineligible yes

967uHtrc iicSDistrict Cape Cod,

Vernacular, wood
135678 122415 none Bridge NA H 1956 Concrete Ineligible yes
135679 122416 none Bridge NA H 1940 Steel Ineligible yes
135680 122417 none Bridge NA H 1956 Concrete Ineligible Yes

36Lu0053 NA SES-15 Archeological Berwick P A Open Habitation, P. and L Ineligible Not evaluated
Site Prehistoric

Dorrance Township (11 records)

92637 92541 L.R. 40025 Bridge 40 Bridge Nanticoke H NA Arch, masonry Public-local Dorrance Ineligible yes2 0 0025 0 000174 Twp
95043 94947 Bridge No. 45104 Structure Sybertsville H 1895 Truss, Public-local Dorrance

Continuous Two nlgil e
135689 122426 none Bridge NA H 1895 Metal Ineligible yes
135690 122427 none Bridge NA H 1900 Stone Ineligible yes
135691 122428 none Bridge NA H 1936 Steel Ineligible yes
135692 122429 none Bridge NA H 1925 Concrete Ineligible yes
135693 122430 none Bridge NA H 1930 Concrete Ineligible yes
135694 122431 none Bridge NA H 1925 Concrete Ineligible yes
135695 122432
135696 122433

none Bridge NA IH 1925 Concrete Ineligible yes
none Bridge NA 1897 Stone Ineligible Yes
none Badge NA 1897 Stone Ineligible Yes
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Table 2.5-46 NRHP-Inellgible Cultural Resources Within 10 ml (16 kmn) of the Bell Bend Project (126 Records)
(Page 4 of 7)

Key No./
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type Quad P/H*I Age/

Components Stancu CRH P SH P ODescription Ownership Agency Status Concurrence
-~ -I- L _ J

36Lu0119 NA Apple Tree Site
Archeological

5ite
Freeland H ca. 1925, 20thC

Historic
Domestic
(Abandoned
Vernacular
Homestead)

A.J. and S.
Sawa

Not evaluatedIneligible

Hollenback Township (2 records)
135730 12247 -,one f Bridge NA H Steel 3 Jineligible yes
135732 122469 none Bridge NA IH 1  1911 1unknown Ineligible yes

Hunlock Township (9 records)

92617 92521 LR. 40072 Bridge 40 Bridge Nanticoke H NA Arch, masonry PublIc-local Hunlock
2 0 00720 010724 Twpyes

92640 92544 2L.R. 40070 Bridge 40 Bridge Nanticoke 1938 Arch, masonry Public-local Hunlock
2 00070 0003912 Brde NnioeTwp Ieiil e

92650 92554 L. R. 40072 Bridge 40 Bridge Nanticoke H 1938 Arch, masonry Ineligible yes2 4 0072 0019860 _H1 V S nel ey
135734 122471 none Bridge NA H 1938 Stone ineligible yes
135735 122472 none Bridge NA H 1983 Steel Ineligible yes
135736 122473 none Bridge NA H 1925 Concrete Ineligible Yes
135738 122475 none Bridge NA H 1925 Concrete Ineligible yes
135739 122476 none Bridge NA H 1925 Concrete Ineligible yes
135740 122477 none Bridge NA H 1940 iConcrete Ineligible yes

Huntington Township (7 records)

90079 89983 House (T-935) Building Shickshinny H 1906-1920 farmhouse, barn, Private individual Ineligible yessilos, wood

92606 92510 LR0235 Bridge 4010 Bridge Shickshinny H NA Arch, concrete Public-local Huntingto Ineligible yes02350023810 n Twp

92641 92545 L.R. 40077 Bridge 40 Bridge Shickshinny H NA Arch, stone, Public-local Huntingto Ineligible yes2000770016020 masonry .... n Twp
102275 102174 Huntington Historic District Shickshinny H 1807-1875 various Private Multiple Ineligible yes

District

135741 122478 none Bridge NA H 1924 Concrete Ineligible yes
135744 122481 none Bridge NA H 1928 Concrete Ineligible yes
135748 122485 none Bridge NA H 1940 Steel Ineligible yeso=.<

Nescopeck Borough (1 record)



Table 2.5-46 NRHP-Ineligible Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (126 Records)
(Page 5 of 7)

Key o. Inventory Resource Age/ Description Ownership A NRHP SHPO
SieyNo._ ID/MS Name Type Quad PIH* Components Status ConcurrenceSieN. No.I

-0

r.

rn

a

0'

-o
0
-t

92590 92494 L.R. 40017 Bridge 40 Bridge Berwick 1895 Truss,
9 240017 0 005347 1 1 Continuous, steel Ineligible I Yes

Nescopeck Township (2 records)-

L.R. 40092 Bridge 40 Tus Nescopeck Ieiil e
92652 92556 __ 40092 Brid5e04 Bridge Berwick I H 1895-1905 Truss,

6 125 2400920005004 1 1 Continuous, steel Public-local Twp

135786 1 122523 Inone
New Columbus Borough (3 records)

Bridge NA I H 1905 Steel Ineligible yes

0ý
0
co
a

Ln

fD

P ,

Lattice ailing, l New
95044 94948 Bridge No. 42504 Structure Stillwater H NA r Public-local Columbus Ineligible yesH NA concrete Borough

135788 122525 jnone Bridge I NA I H 1 1926 Steel Ineligible yes
135790 122527 Inone Bridge NA H 1900 Stone Ineligible yes

Newport Township (12 records)
89175 89079 none Building Nanticoke H NA Wood Ineligible yes
89176 89080 none Building Nanticoke H NA Wood Ineligible yes

- Vernacular,

127194 115207 Alden District Nanticoke H 1881 Foursquare, Private Multiple Ineligible Yes
Craftsman,

weatherboard
Kirtland M. Smith Building Nanticoke H 1930 Neo-Classical Newport Ineligible yes127195 115208 School Revival, brick Twp

127196 115209 Sheatown District Nanticoke H 1880 vernacular Private Multiple Ineligible yes

127196 115209 Robert Street, District NA H 1880 Vinyl Ineligible yes12716 11209 Newport Twp.

127197 115210
Nanticoke Branch of
the Central Railroad
of NJ

Bridge NA H 1870 Stone

--- ~ 4 - 4- 4-------J

127221

127248

115234
Alden House
Company No 3

Trusteesof
Alden
Methodist
Church

Ineligible

Ineligible

yes

yesBuilding Nanticoke H 1911 Beaux Arts, brick Private

115261
Newport United
Methodist Church
Cemetery

Site Nanticoke H 1900 Granite Private

Trustees of
Alden
Methodist
Church

0/
0
n.

0
Ineligible yes
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Table 2.5-46 NRHP-Ineligible Cultural Resources Within 10 ml (16 kmn) of the Bell Bend Project (126 Records)
(Page 6 of 7)

Key Inventory Resource Age/ I NRHP SHPO
Site No. ID/BMS Name Type Quad P/H* Description Ownership Agency Status ConcurrenceSite No. No.CopnnsStu Cnuree

127251 115264 Meade House Building Nanticoke H 1885 vernacular Private individual Ineligible yes

135791 122528 none Bridge NA H 1954 Concrete Ineligible yes
135792 122529 none Bridge NA H 1955 Concrete Ineligible Yes

Salem Township (10 records)

92634 92538 Bridge Berwick H 1941-1942 masonry/ Public-local Salem WP Ineligible yes
2 0 009,3 0 002060 metal

92644 92548 L.R. 40028 Bridge 40 Bridge Berwick H NA Arch, masonry Public-local SalemTwp Ineligible yes20 0028 0 029679
92645 92549 L .4 4Bridge4 10 Bridge Berwick H 1940 Arch, masonry Public-local SalemWP Ineligible yes

100040 0103741
Stackhouse, E.S., Coal Vernacular Unavailabl

96755 96656 Company Building Shickshinny H 1900-1925 Frame, wood Abandoned Ineligible yes
Watchman's House e

Vernacular

96756 96657 Dogtown House Building Shickshinny H 1890-1930 Fraewd Private Individual Ineligible yes

135818 122555 none Bridge NA H 1941 Stone Ineligible yes
135819 122556 none Bridge NA H 1984 Concrete Ineligible yes

135820 122557 none Bridge NA H 1937 Concrete Ineligible yes

36Lu0050 NA SES-10 Archeological Berwick A,LA OpenHabitation, P.P. and L Ineligible Not evaluated
Site Prehistoric

36Lu0183 NA Baluski Archeological Berwick P A, EA Camp Site Harry and Ineligible Notevaluated
Site Alice Baluski

Shickshinny Borough (3 records)
86544 86449 Search, George, Building Shickshinny H 1859 Wood Private Individual Ineligible yes

Homestead

Slated for
demolition,

89187 89091 none Building NA H NA Luzerne County Ineligible yes
Community

Development
89188 89092 none Building Shickshinny H NA unknown Ineligible yes

Sugarloaf Township (8 records)

92591 92495 LR. 184 Bridge 40 10 Bridge NA H 1 1936-1937 1""' Public-local ]Su-garioay
10184 0 050219 1 Continuous, steel ITwp I

,-a
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Table 2.5-46 NRHP-Ineligible Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (126 Records)
(Page 7 of 7)

Key No./
Site No.

Inventory
ID/ BMS

No.
Name

Resource
Type Quad PIH*

Age/
Components

Description Ownership I Agency
NRHP
Status

SHPO
Concurrence

92646 92550 L.R, 184 Bridge 401 0 Bridge Sybertsville H 1937 Evenly layered Public-local Sugarloaf Ineligible yes
0184 0 049518 masonry _ _ _

135821 122558 none Bridge NA H 1907 Steel Ineligible yes
135822 122559 none Bridge NA H 1936 Steel Ineligible Yes

135823 122560 none Bridge NA H 1992 Steel Ineligible yes
135824 122561 none Bridge NA H 1939 Concrete Ineligible yes

135826 122563 none Bridge NA H 1907 Steel Ineligible yes

135827 122564 none Bridge NA HI 1924 Steel Ineligible yes

Union Township (6 records)

92647 92551 L0R. 935 Bridge 40210 Bridge Shickshinny H 1850-1940 Arch, masonry Public-local UnionTWP Ineligible yes
0935 0 022539

92648 92552 0R. 935 Bridge 40 10 Bridge Shickshinny H NA Arch, masonry Public-local Union TWP Ineligible yes
0935 0 018329
LR. 40072 Bridge 40 Bridge Shickshinny H NA Arch, masonry Public-local Union TWP Ineligible yes

92649 925.53 2 0 0072 0 000791

135829 122566 none Bridge NA H 1895 Stone Ineligible yes
135830 122567 none Bridge NA H 1925 Concrete Ineligible yes
135831 122568 none Bridge NA H 1940 Steel Ineligible yes

Wright Township (2 records)

361-0091 NA none Archeological Freeland P Unknown Open Habitation, unknown Ineligible Not evaluated36L091 NA noneSite Prehistoric Prehistoric

______rcheo_ _____og__ ___ a___ Frean. Unknown
36Lu0093 NA none Archeological Freeland P Temporary Camp unknown Ineligible yes

Schuylkill County (1 record)

North Union Township (1 record)
I

137960 I 124697 Inone Bridge NA H 1934 Concrete I IIneligible I yes
P = Prehistoric, H = Historic

** P=Prehistoric; H=Historic A=Archaic; EA=Early Archaic; MA=Middle Archaic; LA=Late Archaic; Tr=Transitional Archaic; WzWoodland; EW=EarlyWoodland; MW=Middle Woodland;

LW=Late Woodland
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)

(Page 1 of 42)

Inventory ...........
Key No./ InventorySite No. ID/ BMS

It No. Name
Resource

Type
Quad PIH*

Age/ Description Ownership Agency NRHP SHPO
Components I I A Status Concurrence

0

to

ro

Columbia County (392 records)

Beaver Township (1 record)

Farm on
101418 101318 Vandermark Building Shumans H NA unknown Private 537 Unknown Not evaluated

I Property
Berwick Borough (325 records)

Vernacular,
16937 16846 none Building Berwick H 1860 Italianate, Unknown Not evaluated

Frame

Eclectic,
16938 16847 none Building Berwick H 1880 Alumunum Unknown Notevaluated

Frame

Vernacular,
16939 16848 none Building Berwick H 1880 Colonial Unknown Notevaluated

Revival, Frame

Vernacular,
16940 16849 none Building Berwick H 1860 Greek Revival, Unknown Not evaluated

Frame

Vernacular,
16941 16B50 none Building Berwick H 1860 Greek Revival, Unknown Notevaluated

Frame

Vernacular,
16942 16851 none Building Berwick H 1860 Gothic Revival, Unknown Notevaluated

Frame

Vernacular,
16943 16852 none Building Berwick H 1860 Greek Revival, Unknown Notevaluated

Frame

Vernacular,
16944 16853 none Building Berwick H 1860 Gothic Revival, Unknown Notevaluated

Frame

Vernacular,
16945 16854 none Building Berwick H 1900 Colonial Unknown Notevaluated

Revival, Brick

'V
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (494 Records)
(Page 2 of 42)

Key No.1 Inventory Resource Age/ NRHP SHPO
SiteNNo. IDo.BMS Name Type Quad PIH* Components Description Ownership Agency Status Concurrence

Vernacular,
16946 16855 none Building Berwick H 1900 Colonial Unknown Not evaluated

Revival, Brick
Vernacular,

16947 16856 none Building Berwick H 1860 Greek Revival, Unknown Not evaluated
Frame

Vernacular,
16948 16857 none Building Berwick H 1880 Colonial Unknown Not evaluated

Revival, Frame
Vernacular,

16949 16858 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated
Frame
Vernacular,

16950 16859 none Building Berwick H 1860 Italianate, Unknown Not evaluated
Frame
Vernacular,

16951 16860 none Building Berwick H 1860 Colonial Unknown Not evaluated
Revival, Frame
Vernacular,

16952 16861 none Building Berwick H 1860 Italianate, Unknown Not evaluated
Frame
Vernacular,

16953 16862 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated
Frame
Colonial

16954 16863 none Building Berwick H 1860 Revival, Brick Unknown Not evaluated

Vernacular,
16955 16864 none Building Berwick H 1860 Colonial Unknown Not evaluated

Revival, Frame
Vernacular,

16956 16865 none Building Berwick H 1880 Colonial Unknown Not evaluated
Revival, Frame
Vernacular,

16957 16866 none Building Berwick H 1860 Greek Revival, Unknown Notevaluated
Frame
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (494 Records)
(Page 3 of 42)

Key No./ Inventory Resource Age/ NRHP SHPO
Site No. ID/ BMS Name Type Quad P/H* Components Description Ownership Agency Status Concurrence

No.

Vernacular,
16958 16867 none Building Berwick H 1899 Greek Revival, Unknown Not evaluated

Frame

Vernacular,
•16959 16868 none Building Berwick H 1880 Gothic Revival, Unknown Not evaluated

Frame

Vernacular,
16960 16869 none Structure Berwick H 1880 Colonial Unknown Not evaluated

Revival, Frame

Vernacular,
16961 16870 none Building Berwick H 1900 Colonial Unknown Notevaluated

Revival, Frame

Vernacular,
16962 16871 none Building Berwick H 1880 Colonial Unknown Not evaluated

Revival, Frame

Vernacular,
16963 16872 none Building Berwick H 1860 Gothic Revival, Unknown Not evaluated

Frame

Vernacular,
16964 16873 none Building Berwick H 1900 Queen Anne, Unknown Not evaluated

Frame

Vernacular,
16965 16874 none Building Berwick H 1880 Colonial Unknown Not evaluated

Revival, Frame

16966 16875 none Building Berwick H 1900 Queen Anne, Unknown Not evaluatedFrame

Vernacular,
16967 16876 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated

Frame

Vernacular,
16968 16877 none Building Berwick H 1900 Colonial Unknown Notevaluated

Revival, Frame
Vernacular,

16969 16878 none Building Berwick H 1900 Colonial Unknown Notevaluated
Revival, FrameMV
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 4 of 42)

Key No./
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type

Quad P/H*
Age/

Components
Description Ownership NRHP SHPO

Agency Status Concurrence

0Y
0

o

0 U'
M"

Vernacular,
16970 16879 none Building Berwick H 1900 Colonial Unknown Not evaluated

Revival, Brick

Vernacular,
16971 16880 none Building Berwick H 1900 Colonial Unknown Not evaluated

Revival, Frame
1697 1681 oneVernacular,

16972 16881 none Building Berwick H 1900 Italianate, Brick Unknown Not evaluated

Vernacular,
16973 16882 none Building Berwick H 1880 Gothic Revival, Unknown Notevaluated

Frame
Vernacular,

16974 16883 none Building Berwick H 1900 Gothic Revival, Unknown Not evaluated
Frame
Vernacular,

16975 16884 none Building Berwick H 1900 Gothic Revival, Unknown Notevaluated
Frame
Colonial

16976 16885 none Building Berwick H 1900 Revival. Brick Unknown Not evaluated

Vernacular,
16977 16886 none Building Berwick H 1880 Italianate, Unknown Not evaluated

Frame
16978 16887 none Building Berwick H 1880 Eclectic, brick Unknown Notevaluated

Vernacular,
16979 16888 none Building Berwick H 1900 Colonial Unknown Not evaluated

Revival, Frame
Vernacular,

16980 16889 none Building Berwick H 1800 Greek Revival, Unknown Notevaluated
Frame
Vernacular,

16981 16890 none Building Berwick H 1800 Italianate, Unknown Notevaluated
Frame

16982 16891 none Building Berwick H 1800
Vernacular,
Greek Revival,
Frame

Unknown Not evaluated
.M
(Da
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 krn) of the Bell Bend Project (494 Records)
(Page 5 of 42)

Key No.d
Site No.

Inventory
ID/ BMS

No.
Name

Resource
Type

Quad P1' Age!P/HI Components I Description Ownership NRHP SHPO
Agency Status Concurrence

"0
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Vernacular,
16983 16892 none Building Berwick H 1800 Colonial Unknown Not evaluated

Revival, Frame
Vernacular,

16984 16893 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated
Frame
Vernacular,

16985 16894 none Building Berwick H 1880 Italianate, Unknown Not evaluated
Frame
Vernacular,

16986 16895 none Building Berwick H 1880 Colonial Unknown Not evaluated
Revival, Frame
Vernacular,

16987 16896 none Building Berwick H 1890 Italianate, Unknown Not evaluated
Frame
Vernacular,

16988 16897 none Building Berwick H 1900 Gothic Revival, Unknown Not evaluated
Frame

16989 16898 none Building Berwick H 1890 Eclectic, Frame Unknown Not evaluated
Vernacular,

16990 16899 none Building Berwick H 1880 Colonial Unknown Not evaluated
Revival, Frame
Vernacular,

16991 16900 none Building Berwick H 1880 Gothic Revival, Unknown Not evaluated
Frame

Vernacular PA,
16992 16901 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame
Vernacular,

16993 16902 none Building Berwick H 1881 Queen Anne, Unknown Not evaluated
Frame

Vernacular,
16994 16903 none Building Berwick H 1880 Italianate, Unknown Not evaluated

Frame

0
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 6 of 42)

Key No./ Inventory Resource Age/ NRHP SHPO
Site No. ID/ BMS Name Type Quad P/H* Components Description Ownership Agency Status ConcurrenceNo.

Vernacular,
16995 16904 none Building Berwick H 1880 Gothic Revival, Unknown Notevaluated

Frame
Vernacular,

16996 16905 none Building Berwick H 1800 Italianate, Unknown Not evaluated
Frame
Vernacular,

16997 16906 none Building Berwick H 1880 Italianate, Unknown Not evaluated
Frame
Vernacular PA,

16998 16907 none Building Berwick H 1880 Farm House, Unknown Not evaluated
Frame
Vernacular,

16999 16908 none Building Berwick H 1900 Queen Anne, Unknown Not evaluated
Frame
Vernacular,

17000 16909 none Building Berwick H 1860 Greek Revival, Unknown Not evaluated
Frame
Vernacular,

17001 16910 none Building Berwick H 1860 Colonial Unknown Not evaluated
Revival, Frame
Vernacular,

17002 16911 none Building Berwick H 1860 Italianate, Unknown Not evaluated
Frame
Vernacular,

17003 16912 none Building Berwick H 1860 Colonial Unknown Not evaluated
Revival, Frame
Vernacular,

17004 16913 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated
Frame

Vernacular,
17005 16914 none Building Berwick H 1900 Colonial Unknown Not evaluated

Revival, Frame
Vernacular,

17006 16915 none Building Berwick H 1880 Italianate, Unknown Not evaluated
Frame
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 7 of 42)

Key Nod Inventory Resource Age/ NRHP SHPO
Site No. ID/ BMS Name Type Quad P/H* Components Description Ownership Agency Status ConcurrenceNo.

Vernacular,
17007 16916 none Building Berwick H 1880 Greek Revival, Unknown Notevaluated

Frame

Vernacular,
17008 16917 none Building Berwick H 1880 Italianate, Unknown Not evaluated

Frame
Vernacular,

17009 16918 none Building Berwick H 1860 Italianate, Unknown Not evaluated
Frame
Vernacular,

17010 16919 none Building Berwick ti 1880 Colonial Unknown Not evaluated
Revival, Frame
Vernacular PA,

17011 16920 none Building Berwick H 1880 Farm House, Unknown Not evaluated
Frame

Vernacular PA,
17012 16921 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame

Vernacular PA,
17013 16922 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame

Vernacular PA,
19363 19272 none Building Berwick H 1860 Farm House, Unknown Not evaluated

Frame
Vernacular,

19364 19273 none Building Berwick H 1880 Colonial Unknown Notevaluated
Revival, Frame
Vernacular,

19365 19274 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated
Frame

Vernacular,
19366 19275 none Building Berwick H 1860 Colonial Unknown Notevaluated

Revival, Frame
Vernacular,

19367 19276 none Building Berwick H 1860 Greek Revival, Unknown Not evaluated
Frame
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 8 of 42)

Key No./ Inventory Resource Age/ NRHP SHPO
Site No. ID/NBMS Name Type u PI* components Description Ownership Agency Status ConcurrenceS i e N .N o . T p

Vernacular,

19368 19277 none Building Berwick H 1860 Greek Revival, Unknown Not evaluated
Frame
Vernacular,

19369 19278 none Building Berwick H 1880 Gothic Revival, Unknown Not evaluated
Frame

Vernacular PA, -
19370 19279 none Building Berwick H 1860 Farm House, Unknown Not evaluated

Frame
Vernacular,

19371 19280 none Building Berwick H 1880 Colonial Unknown Not evaluated
Revival, Frame
Vernacular,

19372 19281 none Building Berwick H 1880 Colonial Unknown Not evaluated
Revival, Brick
Vernacular,

19373 19282 Hinkley Funeral Building Berwick H 1900 Colonial Unknown Not evaluatedHome Revival, Frame
Vernacular,

19374 19283 none Building Berwick H 1900 Colonial Unknown Not evaluated
Revival, Frame
Vernacular PA,

19375 19284 none Building Berwick H 1860 Farm House, Unknown Not evaluated
Frame
Vernacular PA,

19376 19285 none Building Berwick H 1880 Farm House, Unknown Not evaluated
Frame

Vernacular PA,
19377 19286 none Building Berwick H 1860 Farm House, Unknown Not evaluated

Frame

Vernacular PA,
19378 19287 none Building Berwick H 1900 Farm House, Unknown Not evaluated

Frame
Vernacular PA,

19379 19288 none Building Berwick H 1880 Farm House, Unknown Not evaluated
Frame
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 9 of 42)

Key No./
Site No.

Inventory
IDIBMS

No.
Name

Resource
Type

Quad PIH* Age/
Components

Description Ownership Agency
NRHP
Status

SHPO
Concurrence

. -- 4--I-

19380

19381

19382

19289

19290

none Building Berwick H 1880
Vernacular PA,
Farm House,
Frame

Unknown

------------------- fý ý ý ------------

Not evaluated

Not evaluatednone Building Berwick H 1900
vernacular,
Italianate,
Frame

Unknown

----- I~- '--I4 It

19291 none Building Berwick H 1900 Vernacular, East
Lake, Frame

Unknown Not evaluated

4 -- I. 4- I -- 1

19383 19292 none Building Berwick H 1860
Vernacular,
Greek Revival,
Frame

Unknown Not evaluated

-4- ---4 1 *I- 1 1-

19384 19293 none Building Berwick H 1860
Vernacular.
Gothic Revival,
Frame

Unknown Not evaluated

I I - 4 A1 +- i. i ~ - -1

19385 19294 none Building Berwick H 1880
vernacular,
Greek Revival,
Frame

Unknown Not evaluated

Vernacular,
19386 19295 none Building Berwick H 1900 Carpenter Unknown Not evaluated

Gothic, Frame
IVernacular, EastUnnw Noevlad19387 19296 none Building Berwick H 1900 laUnknown Notevaluated
Lake, Frame
Vernacular,

19388 19297 none Building Berwick H 1860 Greek Revival, Unknown Notevaluated
Frame

19389 19298 none Building Berwick H 1860 Vernacular, Unknown Not evaluated
Italianate, Brick

Vernacular,
19390 19299 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated

Frame

Vernacular,
19391 19300 none Building Berwick H 1880 Colonial Unknown Not evaluated

Revival, Frame
19392 19301 none Building Berwick H 1900 Eclectic, Frame Unknown Not evaluated
19393 19302 none Building Berwick H 1860 Italianate, Brick Unknown Not evaluated



co Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 10 of 42)

Key No./
Site No.

Inventory
ID/ BMS

No.
Name

Resource
Type

Quad P/H*
Age/

Components Description Ownership Agency
NRHP
Status

SHPO
Concurrence
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Vernacular,
19394 19303 none Building Berwick H 1880 Colonial Unknown Not evaluated

Revival, Frame
Vernacular,

19395 19304 none Building Berwick H 1900 Colonial Unknown Notevaluated
Revival, Frame
Vernacular PA,

19396 19305 none Building Berwick H 1860 Farm House, Unknown Not evaluated
Frame
Vernacular PA,

19397 19306 none Building Berwick H 1860 Farm House, Unknown Not evaluated
Frame
Vernacular PA,

19398 19307 none Building Berwick H 1900 Commercial, Unknown Not evaluated
Frame
Vernacular PA,

19399 19308 none Building Berwick H 1900 Industrial, Unknown Notevaluated
Frame
Vernacular,

19400 19309 none Building Berwick H 1880 Colonial Unknown Notevaluated
Revival, Frame
Vernacular,

19401 19310 none Building Berwick H 1900 QueenAnne, Unknown Notevaluated
Frame
Vernacular PA,

19402 19311 none Building Berwick H 1860 Farm House, Unknown Not evaluated
Frame
Vernacular,

19403 19312 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated
Frame
Vernacular,

19404 19313 none Building Berwick H 1900 Colonial Unknown Notevaluated
Revival, Frame
Vernacular PA,

19405 19314 none Building Berwick H 1880 Industrial, Unknown Not evaluated
Frame



go Table 2.5-47 NRKP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 11 of 42)

Key No./
Site No.

Inventory
ID]BMS

No.
Name

Resource
Type

A ./

Quad PIN* Co'm DescriptionIComponentsI Ownership Agency
NRHP I SHPO
Status I Concurrence
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Vernacular,
19406 19315 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated

Frame
Vernacular,

19407 19316 none Building Berwick H 1880-1889 Greek Revival, Unknown Notevaluated
Frame
Vernacular PA,

19408 19317 none Building Berwick H 1860 Farm House, Unknown Notevaluated
Frame
Vernacular,

19409 19318 none Building Berwick H 1860 Gothic Revival, Unknown Not evaluated
Frame
Vernacular,

19410 19319 none Building Berwick H 1860 Colonial StuccoRevival, StuccoUnnw Noealtd
Frame
Vernacular,

19411 19320 none Building Berwlck H 1880 Colonial Unknown Not evaluated
Revival, Brick

Vernacular,
19412 19321 none Building Berwick H 1860 Colonial Unknown Notevaluated

Revival, Frame
Vernacular,

19413 19322 none Building Berwick H 1880 Colonial Unknown Not evaluated
Revival, Frame
Vernacular,

19414 19323 none Building Berwick H 1880 Itallanate, Unknown Notevaluated
Frame

19415 19324 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated
Frame

Vernacular,
19416 19325 none Building Berwick H 1860 Colonial Unknown Not evaluated

I__1__1__Revival, Brick

19417

_.=

19326 none Building Berwick H 1860
Vernacular,
Colonial
Revival, Frame

Unknown I Not evaluated
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 12 of 42)

Key No./ Inventory Name Resource Quad T Age/ I Ownership Age NRHP SHPO

Site No. No. Type ua Components Ii Status Concurrence

-0

0

ID

*0

0.•
Vernacular,

19418 19327 none Building Berwick H 1880 Second Unknown Not evaluated
Romanesque
Revival, Brick

14992 nnVernacular,
19419 19328 none Building Berwick H 1903 Colonial Unknown Notevaluated

Revival, Brick

Vernacular,
19420 19329 none Building Berwick H 1873 Gothic Revival, Unknown Not evaluated

Brick
Vernacular,

19421 19330 none Building Berwick H 1860 Greek Revival, Unknown Not evaluated
Frame
Vernacular,

19422 19331 none Building Berwick H 1860 [tafianate, Unknown Not evaluated
Frame
Vernacular,

19423 19332 none Building Berwick H 1860 Gothic Revival, Unknown Not evaluated
Brick
Vernacular,

19424 19333 none Building Berwick 1860 Colonial Unknown Notevaluated
Revival, Frame

19425 19334 none Building Berwick 1860 Vernacular, Unknown Not evaluated
Federal, Frame

Vernacular,
19426 19335 none Building Berwick H 1880 Colonial Unknown Not evaluated

Revival, Frame
Vernacular,

19427 19336 none Building Berwick H 1880 Italianate, Unknown Notevaluated
Frame

19428 19337 none Building Berwick H 1860 Eclectic, brick Unknown Not evaluated
19429 19338 none Building Berwick H 1880 Colonial Unknown Notevaluated

Revival, FrameUnnw Noevlad
Vernacular,

19430 19339 none Building Berwick H 1880 Colonial Unknown Notevaluated
Revival, Frame

kA

0



0c~o

z

00
O•

nn

ID

<s

Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 m! (16 km) of the Bell Bend Project (494 Records)
(Page 13 of 42)

Key No./
Site No.

Inventory
ID/ BMS

No.
Name

Resource
Type

Quad P/H*
Age/

Components
Description Ownership Agency

NRHP
Status

SHPO
Concurrence

Vernacular,
19431 19340 none Building Berwick H 1860 Colonial Unknown Not evaluated

Revival, Frame
Vernacular,

19432 19341 none Building Berwick H 1860 Colonial Unknown Notevaluated
Revival, Frame
Vernacular,

19433 19342 none Building Berwick H 1880 Italianate, Unknown Notevaluated
Frame

19434 19343 none Building Berwick H 1880 Eclectic, Frame Unknown Not evaluated
Vernacular,

19435 19344 none Building Berwick H 1880 Colonial Unknown Not evaluated
Revival, Frame
Vernacular,

19436 19345 none Building Berwick IH 1880 Colonial Unknown Notevaluated
Revival, Frame
Vernacular,

19437 19346 none Building Berwick H 1880 Italianate, Unknown Not evaluated
Frame

Vernacular,
19438 19347 none Building Berwick H 1880 Italianate, Unknown Notevaluated

Frame
Vernacular,

19439 19348 none Building Berwick H 1880 Italianate, Unknown Not evaluated
Frame
Vernacular,

19440 19349 none Building Berwick H 1880 Colonial Unknown Notevaluated
Revival, Frame

19441 19350 none Building Berwick H 1880 Eclectic, Frame Unknown Not evaluated
Vernacular,

19442 19351 none Building Berwick H 1880 Colonial Unknown Notevaluated
Revival, Frame
Vernacular,

19443 19352 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated
Frame
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)

(Page 14 of 42)

Key No./
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type

Quad PIH* Age/ DescriptionIComponents DeI pto
Ownership Agency

NRHP
Status

SHPO
Concurrence

19444 19353
Old Berwick
Hospital

Building
Vernacular,

Berwick H 1900 Colonial Unknown Not evaluated
Revival, Brick

CD00
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Vernacular PA,
19445 19354 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame

Vernacular PA,
19446 19355 none Building Berwick H 1880 Farm House, Unknown Notevaluated

Frame

Vernacular PA,
19447 19356 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame
Vernacular PA,

19448 19357 none Building Berwick H 1880 Farm House, Unknown Notevaluated
Frame
Vernacular PA,

19449 19358 none Building Berwick H 1880 Farm House, Unknown Notevaluated
Frame
Vernacular PA,

19450 19359 none Building Berwick H 1880 Farm House, Unknown Notevaluated

Frame

Vernacular PA.
19451 19360 none Building Berwick H 1880 Farm House, Unknown Notevaluated

Frame

Vernacular PA,
19452 19361 none Building Berwick H 1880 Farm House, Unknown Notevaluated

Frame

Vernacular PA,
19453 19362 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame

Vernacular,
19454 19363 none Building Berwick H 1880 Italianate, Unknown Notevaluated

Frame

Vernacular,
19455 19364 none Building Berwick H 1880 Italianate, Unknown Notevaluated

Frame
.<
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 15 of 42)

Key No./ Inventory Resource Age/ NRHP SHPO
Site No. IDIBMS Name Type Quad P/H Components Description Ownership Agency Status Concurrence

No.

Vernacular,
19456 19365 none Building Berwick H 1880 Italianate, Unknown Not evaluated

Frame

iVernacular,

19457 19366 none Building Berwick H 1880 Carpenter Unknown Not evaluated
Gothic, Frame

Vernacular,
19458 19367 none Building Berwick H 1880 Gothic Revival, Unknown Not evaluated

Frame

Vernacular,
19459 19368 none Building Berwick H 1860 Colonial Unknown Not evaluated

Revival, Brick

Vernacular,
19460 19369 none Building Berwick H 1860 Colonial Unknown Not evaluated

Revival, Frame

Vernacular,
19461 19370 none Building Berwick H 1860 Italianate, Unknown Not evaluated

Frame

Vernacular,
19462 19371 none Building Berwick H 1860 Colonial Unknown Not evaluated

Revival, Frame

Vernacular,
19463 19372 none Building Berwick H 1860 Italianate, Unknown Not evaluated

Frame

Vernacular PA,
19464 19373 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame

Vernacular,
19465 19374 none Building Berwick H 1860 Colonial Unknown Not evaluated

_ _Revival, Brick

Vernacular,
19466 19375 none Building Berwick H 1880 Gothic Revival, Unknown Not evaluated

Frame

Vernacular,
19467 19376 none Building Berwick H 1860 Greek Revival, Unknown Not evaluated

Frame
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Table 2,5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (494 Records)
(Page 16 of 42)

Key No./
Site No.

Inventory
ID/ BMS

No.
Name Resource

Type
Quad P/H*

Age/
Components Description Ownership I Agency

NRHP
Status

SHPO
Concurrence
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Vernacular,
19468 19377 none Building Berwick H 1860 Colonial Unknown Not evaluated

Revival, Frame
Vernacular,

19469 19378 none Building Berwick H 1860 Italianate, Unknown Not evaluated
Frame
Vernacular,

19470 19379 none Building Berwick H 1860 Italianate, Unknown Notevaluated
Frame
Vernacular,

19471 19380 Berwick High Building Berwick H 1887 Victorian Unknown Not evaluated
School Romanesque,

Brick
19472 19381 none Building Berwick H 1880 Vernacular PA, Unknown Not evaluated

Barn, Frame
Vernacular,

19473 19382 none Building Berwick H 1880 Colonial Unknown Not evaluated
Revival, Frame
Vernacular PA,

19474 19383 none Building Berwick H 1880 Farm House, Unknown Not evaluated
Frame

Vernacular PA,
19475 19384 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame
Vernacular,

19476 19385 none Building Berwick H 1880 Italianate, Unknown Notevaluated
Frame

Vernacular,
19477 19386 none Building Berwick H 1880 Colonial Unknown Not evaluated

Revival, Frame
Vernacular PA,

19478 19387 none Building Berwick H 1880 Farm House, Unknown Not evaluated
Frame

Vernacular,
19479 19388 none Building Berwick H 1880 Gothic Revival, Unknown Not evaluated

Frame
,<
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 17 of 42)

Key NO.' Inventory Resource Quad P/H* Age/ Description Ownership Agency NRHS P SHCPO
Se No. ID/BMS Name Type Components Status ConcurrenceSite No. No.

Vernacular,
19480 19389 none Building Berwick H 1880 Colonial Unknown Not evaluated

Revival, Frame

Vernacular,
19481 19390 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated

Frame

Vernacular,
19482 19391 none Building Berwick H 1880 Colonial Unknown Not evaluated

Revival, Frame

Vernacular,
19483 19392 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated

Frame

Vernacular,
19484 19393 none Building Berwick H 1880 Italianate, Unknown Not evaluated

Frame

Vernacular PA,
19485 19394 none Building Berwick H 1880 Commercial, Unknown Not evaluated

Frame

Vernacular,
19486 19395 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated

Frame
19487 19396 noe Building Berwick H 1871 Italianate, Brick Unknown Not evaluated
19488 19397 none Building Berwick H 1880 Vernacular,

Italianate, Brick Unknown Not evaluated

Vernacular,
19489 19398 none Building Berwick H 1880 Italianate, Unknown Not evaluated

Frame

Vernacular PA,
19490 19399 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame

Vernacular,
19491 19400 none Building Berwick H 1880 Italianate, Unknown Not evaluated

Frame

Vernacular,
19492 19401 none Building Berwick H 1880 Italianate, Unknown Not evaluated

Frame
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 18 of 42)

Key No.1
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type

Quad PIH* Age/ Description Ownership Agency NRHPI Components I Agency Status
SHPO

Concurrence

Vernacular,
19493 19402 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated

Frame
Vernacular,

19494 19403 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated
Frame
Vernacular,

19495 19404 none Building Berwick H 1915 Queen Anne, Unknown Notevaluated
Frame
Vernacular,

19496 19405 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated
Frame
Vernacular PA,

19497 19406 none Building Berwick H 1880 FarmHouse, Unknown Notevaluated
Frame
Vernacular,

19498 19407 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated
Frame

Vernacular PA,
19499 19408 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame
19500 19409 none Building Berwick H 1880 Eclectic, Frame Unknown Notevaluated

Vernacular,
19501 19410 none Building Berwick H 1880 Queen Anne, Unknown Notevaluated

Frame
Vernacular,

19502 19411 none Building Berwlck H 1880 Greek Revival, Unknown Notevaluated
Frame
Vernacular,

19503 19412 none Building Berwick H 1860 Italianate, Unknown Notevaluated
Frame
Vernacular PA,

19504 19413 none Building Berwick H 1860 Farm House, Unknown Not evaluated
Frame
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 19 of 42)

Key No./
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type

Quad PI1*
Age/

Components
Description Ownership I Agency

NRHP SHPO
Status Concurrence

19505 19414 none Building Berwick

Berwick

H 1880
Vernacular PA,
Farm House,
Frame

Unknown Not evaluated

Not evaluated

-4- 4 + - ---- * * + +

19506 19415 none Building H 1860
Vernacular,
Greek Revival,
Frame

Unknown

C'

o

r,i

en
0=

'0

Vernacular,
19507 19416 none Building Berwick I 1860 Queen Anne, Unknown Not evaluated

Frame
Vernacular,

19508 19417 none Building Berwick H 1880 Italianate, Unknown Notevaluated
Frame
Vernacular,

19509 19418 none Building Berwick H 1860 Gothic Revival, Unknown Not evaluated
Frame
Vernacular PA,

19510 19419 none Building Berwick H 1860 Farm House, Unknown Not evaluated
Frame

Vernacular,
19511 19420 none Building Berwick H 1860 Italianate, Unknown Not evaluated

Frame

Vernacular,
19512 19421 none Building Berwick H 1860 Italianate, Unknown Not evaluated

Frame
Vernacular PA,

19513 19422 none Building Berwick H 1880 Farm House, Unknown Not evaluated
Frame

Vernacular,
19514 19423 none Building Berwick H 1880 Italianate, Brick Unknown Notevaluated

Veneer Frame
Vernacular,

19515 19424 none Building Berwick H 1880 Colonial Unknown Notevaluated

Revival, Frame

M< 19516 19425 none Building Berwick H 1860
Vernacular PA,
Farm House,
Frame

Unknown Not evaluated

U __________ ~ ___________________ I __________________ ± I *. ____________ I. __________________
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 m! (16 kmn) of the Bell Bend Project (494 Records)
(Page 20 of 42)

Key No./
Site No.

Inventory
IDI BMS

No.
Name

Resource
Type Quad P1H*

Age/ Description
Components D

NRHP
Ownership Agency Status SHPO

Concurrence

0

03

0
C

(b

0=i

tB'

I~J
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Vernacular,
19517 19426 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated

Frame
Vernacular,

19518 19427 none Building Berwick H NA Italianate, Unknown Not evaluated
Frame
Vernacular PA,

19519 19428 none Building Berwick H 1880 Farm House, Unknown Notevaluated
Frame

9 Presbyterian Vernacular,
Church Building Berwick H 1840 Gothic Revival, Unknown Notevaluated

Brick
Vernacular,

19521 19430 none Building Berwick H 1880 Gothic Revival, Unknown Notevaluated
Frame

Vernacular PA.
19522 19431 none Building Berwick H 1880 Farm House, Unknown Notevaluated

Frame
Vernacular PA,

19523 19432 none Building Berwick H 1860 Farm House, Unknown Not evaluated
Frame
Vernacular,

19524 19433 none Building Berwick H 1895 Gothic Revival, Unknown Not evaluated
Brick
Vernacular,

19525 19434 none Building Berwick H 1860 Greek Revival, Unknown Notevaluated
Frame

19526 19435 none Building Berwick H 1860 Vernacular, Unknown NotevaluatedItalianate, BrickUnnw Noevlad

19527 19436 none Building Berwick H 1860 Vernacular, Unknown Notevaluated
Italianate, BrickUnnw Noevlad

19528 19437 none Building Berwick H 1860 Vernacul Bar, Unknown Notevafuated

Italianate, BrickUnnw Noevuad
Vernacular,

19529 19438 none Building Berwick H 1860 Italianate, Unknown Notevaluated
Frame

:0oM'
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 21 of 42)

Key No./ Inventory Resource Age/ NRHP SHPO
Site No. ID/ BMS Name Type Quad P/H* Components Description Ownership Agency Status ConcurrenceNo.

Vernacular,
19530 19439 none Building Berwick H 1860 Italianate, Unknown Not evaluated

Frame

Vernacular,
19531 19440 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated

Frame
Vernacular,

19532 19441 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated
Frame
Vernacular,

19533 19442 none Building Berwick H 1860 Queen Anne, Unknown Not evaluated
Compostion
Sheet Frame
Vernacular,

19534 19443 none Building Berwick H 1860 Coloniaf Unknown Not evaluated
Revival, Frame

Vernacular,
19535 19444 none Building Berwick H 1912 Colonial Unknown Not evaluated

Revival, Frame
Vernacular,

19536 19445 none Building Berwick H 1860 Italianate, Unknown Not evaluated
Frame
Vernacular,
Victorian

19537 19446 none Building Berwick H 1860 Voran Unknown Not evaluatedRomanesque,

Brick
Vernacular,

19538 19447 none Building Berwick H 1878 Romanesque Unknown Notevaluated
Revival, Brick
Italianate,Unnw Noevlad

19539 19448 none Building Berwick H 1860 Frame Unknown Notevaluated

Vernacular,
19540 19449 none Building Berwick H 1860 Colonial Unknown Not evaluated

Revival, Frame



Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 22 of 42)

Key No./
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type

Quad PIH* Age/
I Components

OwnershipDescription Agency
NRHP SHPO
Status Concurrence
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Vernacular,
19541 19450 none Building Berwick H 1860 Colonial Unknown Notevaluated

Revival, Frame
19542 19451 none Building Berwick H 1880 Queen Anne, Unknown Not evaluated

Frame
19543 19452 none Building Berwick H 1860 Eclectic, Frame Unknown Not evaluated

Vernacular,
19544 19453 none Building Berwick H 1880 Gothic Revival, Unknown Not evaluated

Frame
Vernacular,

19545 19454 none Building Berwick H 1860 Queen Anne, Unknown Not evaluated
Frame

Berwick
19546 19455 Y.M.C.A. Building Berwick H 1880-1899 Eclectic, brick Public-local Y.M.C.A Unknown Not evaluated

Vernacular PA,
19547 19456 none Building Mifflinville H 1760 Farm House, Unknown Not evaluated

Frame
Vernacular,

19548 19457 none Building Mifflinville H 1880 Colonial Unknown Notevaluated
Revival, Frame

Vernacular,
19549 19458 none Building Berwick H 1900 Colonial Unknown Notevaluated

Revival, Frame
Vernacular,

19550 19459 none Building Berwick H 1900 Colonial Unknown Not evaluated
Revival, Brick

Vernacular PA,
19551 19460 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame
Vernacular,

19552 19461 none Building Berwick H 1880 Colonial Unknown Notevaluated
Revival, Frame
Vernacular,

19553 19462 none Building Berwick H 1880 Colonial Unknown Notevaluated
Revival, Frame

(.a
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 23 of 42)

Key No./ Inventory Resource Age/ NRHP SHPOKe No. IDIBMS Name TOpe Description Ownership AgencySite No. No.

Vernacular PA,
19554 19463 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame
Vernacular PA,

19555 19464 none Building Mifflinville H 1880 Farm House, Unknown Not evaluated
Frame

Vernacular PA,
19556 19465 none Building Berwick H 1880 Farm House, Unknown Not evaluated

Frame
Vernacular,

19557 19466 none Building Berwick H 1880 Colonial Unknown Notevaluated
Revival, Frame
Vernacular,

19558 19467 none Building Berwick H 1880 Carpenter Unknown Not evaluated
Gothic, Frame
Vernacular,

19559 19468 none Building Berwick H 1880 Colonial Unknown Not evaluated
Revival, Frame
Vernacular,

19560 19469 none Building Berwick H 1880 Greek Revival, Unknown Not evaluated
Brick
Vernacular

19561 19470 none Building Mifflinville H 1880 Itallanate, Private Individual Unknown Not evaluated
Frame

Vernacular,
19562 19471 none Building Mifflinville H 1880 Colonial Unknown Not evaluated

Revival, Frame

Fairview Ave. Vernacular,19563 19472 School Building Building Mifflinville H 1900 Colonial
Revival, Brick
Vernacular PA,

20524 20433 none Building Berwick H 1860 Country Store, Unknown Not evaluated
Frame

Vernacular PA,
20525 20434 none Building Berwick H 1890 Farm House, Unknown Not evaluated

Frame
.D
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 24 of 42)

.0

Key No./
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type

Quad P/H* Age/
I Components

Description Ownership Agency
NRHP
Status

SHPO
Concurrence

0

0
C.

-r-.
Z'_-

M- a,

Conyngham Vernacular,
20526 20435 Valley Baptist Building Berwick H 1909 Gothic Revival, Unknown Not evaluated

Church Frame

Vernacular PA,
20527 20436 none Building Berwick H 1860 Farm Building, Unknown Not evaluated

Stucco Frame

20530 20439 none Building Berwick H 1873 Romanesque Unknown Not evaluated
_______I Revival, Brick

20532 20441 none Building Berwick H 1848 Vernacular, Unknown Not evaluated
Federal, Brick

20533 20442 none Building Berwick H 1800 Vernacular, Unknown Not evaluatedItalianate, BrickUnnw oevlte

Vernacular,
20534 20443 none Building Berwick H 1860 Gothic Revival, Unknown Not evaluated

Brick
Vernacular,

20535 20444 First Methodist Richardson Unknown NotevaluatedChurch Building Berwick 1902 Romanesque,
Stone

Vernacular,
20536 20445 none Building Berwick H 1860 Colonial Unknown Not evaluated

Revival, Brick
Vernacular,

20537 20446 none Building Berwick H 1880 Itallanate, Unknown Notevaluated
Frame

Vernacular PA,

20538 20447 none Building Berwick H 1900 One Room Unknown Not evaluated
Country Store,
Frame

8 Thompson Vernacular Pa
25 20448 Farm, The Building NA H 1813 Farm House, Unknown Not evaluated

Frame

Vernacular PA,20544 20453 none Building Berwick H 1860 Farm House, Unknown Not evaluated

Frame
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 25 of 42)

Key No.I
Site No.

20545

20546

Inventory
ID/BMS

No.

20454

20455

Name
Resource

Type
Quad P/H*

Age/
Components Description Ownership Agency

none Building Berwick H

-I -* *I

1880

1880

Vernacular,
Colonial
Revival, Brick

NRHP
Status

Unknown

SHPO
Concurrence

Not evaluated

none Building

Building

Berwick H
Vernacular,
Itallanate,
Frame

Unknown Notevaluated

20547 20456 National Hotel Berwick H NA
Vernacular PA,
Country Hotel,
Frame

Unknown Not evaluated

Not evaluated20548 20457 none Building Berwick H 1880
VernacuJar,
Plain, Frame Unknown

Vernacular,
20549 20458 none Building Berwick H 1860 Italianate, Unknown Not evaluated

Frame

20550 20459 none Building Berwick H 1900 Vernacular PA, Unknown Not evaluated
0 2neudg e90 Railroad, Frame

Vernacular PA,

20551 20460 none Building Berwick H 1880 CountryStore, Unknown Not evaluatedBoard and
Batten Frame

20552 20461 ~Jackson &Unow Ntevlad
20552 20461 Woodin Building Berwick H 1899 Industrial, Brick Unknown Notevaluated

Jackson &
20553 20462 Woodin Building Berwick H 1902 Industrial, Brick Unknown Not evaluated

Company

Jackson &
20554 20463 Woodin Building Berwick H 1909 Industrial, Brick Unknown Not evaluated

Company

20555 20464 Jackson& Building Berwick H 1902 Industrial, Brick Unknown Not evaluatedWoodin

20556 20465 Jackson & Building Berwick H 1902 Industrial, Brick Unknown Not evaluated
Woodin III 11
Jackson &

20557 20466 Wondin Building Berwick H 1902 Industrial, Brick Unknown Not evaluated
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 26 of 42)

- T rT T r T

Key No.1
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type

Quad

Berwick

P1H* Age/
Components Description Ownership Agency

NRHP
Status

SHPO
Concurrence

i i

20558 20467
Jackson &
Woodin
Company

Building H 1902 Industrial, Brick Unknown Not evaluated

First Christian Vernacular,
ChurchAllianceVenclr20559 20468 Christian Building Berwick H 1908 Queen Anne, Unknown Not evaluated

Church Frame

20560 20469 none Building Berwick H 1860 Italianate, Brick Unknown Not evaluated

20561 20470 none Building Berwick H 1860 Eclectic, Wood Unknown Not evaluated
__0nudew_1 Shingle Frame

20562 20471 none Building Berwick H 1860 Vernacular, Unknown Not evaluated
Italianate, BrickUnnw Noevlad
Vernacular,

20565 20474 none Building Berwick H 1878 Romanesque Unknown Not evaluated
Revival, Brick

20566 20475 Woodin Building Berwick H 1860 Italianate, Brick Unknown Not evaluated
Vernacular 

PA,

20567 20476 none Building Berwick H 1816 Country Unknown NotevaluatedChurch,
Imitation Ashlar

__________ -Colonial

20568 20477 none Building Berwick H 1860 Revival, Brick Unknown Not evaluated
Vernacular,

20570 20479 none Building Mifflinville H 1860 Greek Revival, Unknown Not evaluated
Brick

20571 20480 none Building Berwick H 1900 Queen Anne, Unknown Not evaluatedFrame

Vernacular,
20572 20481 none Building Berwick H '1860 Greek Revival, Unknown Not evaluated

Brick
20573 20482 none Building Berwick H 1880 Vernacular, Unknown Not evaluated

Italianate, Brick
20574 20483 none Building Berwick H 1880 Italianate, Brick Unknown Not evaluated
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 27 of 42)

Key No.1
Site No.

Inventory
ID/BMS

No.

20484

Name Resource
Type

Quad PIH* Age/
Components Description Ownership Agency

NRHP
Status

SHPO
Concurrence

4-

20575 none Building Berwick H 1880
I
Vernacular,
Italianate, Brick

Unknown Not evaluated
J ___ J- --- ~4- 4- F 4 4I -- 4

20576 20485 none Building Berwick H 1880 Iltalianate, Brick Unknown I Not evaluated
Vernacular,

20577 20486 none Building Berwick H 1900 Romanesque Unknown Notevaluated
Revival, Brick

.... -Vernacular PA,
20578 20487 none Building Mifflinville H 1860 Farm House, Unknown Not evaluated

Frame
Bloomsburg

36Co0019 NA The Fairchild Archeological Mifflinville Unknown BlookwburgMiffliniilee Prehistoric Camp Site Munikiple Unknown Not evaluated
Sit e SiteN ArShtetSite A irp o rt

Open
36Co003P NA Park Place Archeological Mifinville Unknown Prehistoric, Borough of Unknown Not evaluatedVillage Site 1 Site Prehistoric Unknown Berwick

Function
Briar Creek Borough (12 records)

Vernacular Pa
19565 19474 none BMifflinville H 1860-1879 Farm House, Private Individual Unknown Not evaluated

nBuilding Composition

Frame
Vernacular

19566 19475 none Building Mifflinville H 1900-1919 Colonial Private Individual Unknown Notevaluated
Revival, Frame

19567 19476 none Building NA H 1880 unknown Unknown Notevaluated
Vernacular

19568 19477 none Building Mifflinville H 1860-1879 Greek Revival, Private Individual Unknown Notevaluated
Brick
Vernacular

19569 19478 none Building Mifflinville H 1880-1899 Queen Anne, Private Individual Unknown Notevalu-ated
.Frame

19570 19479 none Building Mifflinville H 1860-1879 Vernacular
Italianate, Brick Private Individual I Unknown I Not evaluated
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 ml (16 km) of the Bell Bend Project (494 Records)
(Page 28 of 42)

Key Nod Inventory Resource Age/ NRHP SHPO
Site No. ID/ BMS Name Type Quad P/H* Components Description Ownership Agency Status Concurrence

No.

Vernacular
19571 19480 none Building Mifflinville H 1860-1879 Colonial Private Individual Unknown Not evaluated

Revival, Brick

Vernacular Bloomsbur
19572 19481 none Building Mifflinville H 1880-1899 Queen Anne, Public g Bank Unknown Not evaluatedFrameColumbia

Trust Co.

20579 20488 none Building Mifflinville H 1820-1839 Vernacular Private Individual Unknown Not evaluated
I ~Federal, Brick1Vernacular

20580 20489 none Building Mifflinville H 1840-1859 Federal, Brick Private Individual Unknown Not evaluated

Vernacular Pa
20583 20492 none Building Mifflinville H 1860-1879 County Store, Private individual Unknown Not evaluated

Frame
Methodist Methodist

79062 78968 Episcopal Building Mifflinville H 1800-1899 unknown Private Episcopal Unknown Not evaluated
Church Church

Fishing CreekTownship (1 records)
NA I BMS SR 1033 Over Bridge Stillwat CosedSpandrel t

19103300460000 Little Pine Creek BArch, Stone
Mifflin Township (46 records)

20254 20163 none Building Mifflinville H 1860 Federal Unknown Not evaluated

20255 20164 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluatedGreek Revival
Vernacular PA,Unnw Noevlad

20256 20165 none Building Mifflinville H 1860 Farm House

20257 20166 none Building Mifflinville H 1860 Greek RevivalUnow Ntevltd

20258 20167 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluatedFederal

20259 20168 none Building Miffl[nville H NA Vernacular, Unknown Not evaluated
Greek Revival

20260 20169 none Building Mifflinville H 1860 Vernacular PA, Unknown Not evaluatedFarm house
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)

(Page 29 of 42)

Key No.t
Site No.

Inventory
ID/IBMS

No.
Name

Resource
Type

Quad PIH*
Age/

Components
Description Ownership Agency

NRHP
Status

SHPO
Concurrence

6o

0a

0 M

P-<

20261 20170 none Building Mifflinville H 1860 Vernacular PA, Unknown Not evaluatedCountry Store

Vernacular PA,
20262 20171 none Building Mifflinville H 1860 County Multi- Unknown Not evaluated

family

20263 20172 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluatedItalianate

20264 20173 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluated
Italianate
Vernacular, Unknown Not evaluated20265 20174 none Building Mifflnville H 1860 Italianate

20266 20175 none Building Mifflinville H 1880 Vernacular, Unknown Not evaluated
County Store
Vernacular, Unknown Notevaluated2026 2076 oneBuiding Miflinil~ H 860 Greek Revival

Vernacular,
20268 20177 none Building Mifflinville H 1860 Greek Revival Unknown Not evaluated

Vernacular,Unnw Noevlad
20269 20178 none Building Mifflinville H 1860 Queenanne Unknown Not evaluated

20270 20179 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluatedItalianate

20271 20180 none Building Mifflinville H 1880 Vernacular, Unknown Not evaluatedColonial Revival
20272 20181 none Building Mifflinville H 1880 Vernacular, Unknown Not evaluated

Colonial RevivalUnnw Ntealtd
Vernacular,

20273 20182 none Building Mifflinville H 1860 Carpenter Unknown Notevaluated
Gothic

20274 20183 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluated
2027420183Italianate

Vernacular,
20275 20184 none Building Mifflinville H 1860 Greek Revival Unknown Not evaluated

20276 20185 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluated

IColonial RevivalUnnw Noevlad
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 30 of 42)

Key No./ Inventory Resource Age/ NRHP SHPO
Site No. ID/ BMS Name Type Quad P/H* Components Description Ownership Agency Status ConcurrenceNo.

20277 20186 none Building Mifflinville H 1860 Vernacular,
Gothic Revival Unknown Notevaluated

20278 20187 none Building Mifflinville H 1880 Vernacular, Unknown Not evaluated
Colonial Revival

20279 20188 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluated
Greek Revival

20280 20189 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluatedGreek Revival 1

20281 20190 none Building Mifflinville H 1860 Vernacularl Unknown Not evaluatedGreek Revival

20282 20191 none Building Mifflinville H 1900 Vernacular, Unknown Not evaluated
Colonial Revival

20283 20192 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluatedGreek Revival

20284 20193 none Building Mifflinville H1 1860 Vernacular, Unknown Not evaluatedGreek RevivalUnnw Noevlad

20285 20194 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluatedGreek RevivalUnnw Ntevlad

20286 20195 none Building Mifflinville H 1860 Vernacular PA, Unknown Not evaluated
Farm House

20287 20196 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluated
Colonial Revival

21283 21192 none Building Mifflinville H 1840 Vernacular PA, Unknown Not evaluated
Farm House

21284 21193 none Building Mifflinville H 1820 Vernacular PA, Unknown Not evaluatedFarm House

21286 21195 none Building Mifflinville H 1840 Vernacular PA, Unknown Not evaluated
Farm House

21287 21196 none Building Mifflinville H 1860 Vernacular PAUnon___Country StoreUnnw Noevlad

21288 21197 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluated
Italianate

21289 21198 none Building Mifflinville H 1860 Vernacular,Greek Revival Unknown Notevaluated
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 31 of 42)

Key No.Resource Age/ NRHP SHPO
ie. No. ID/BMS Name Type Quad PIH* components Description Ownership Agency Status ConcurrenceSite No. No. opnnsSau Cnurec

21290 21199 none Building Mifflinville H 1860 Vernacular, Unknown Not evaluated

Italianate
Methodist

21292 21201 Church Building Mifflinville H 1861 Greek Revival Unknown Not evaluated
Parsonage

21293 21202 none Building Mifflinville H 1883 Eclectic Unknown Not evaluated
Vernacular,

21294 21203 none Building Mifflinville H 1860 GreekRevival Unknown Not evaluated

21295 21204 none Building Mifflinville H 1909 Vernacular, Unknown Not evaluatedSecond EmpireUnnw Noevltd
TR415 OverTen

NA BMS Mile Run Bridge Mifflinville H 1930 StringerSimple, Public-local Columbia Unknown Not evaluated
19721504150053 (County BBridge Steel County

#53)_- ---------#53)
South Centre Township (5 records)

Comstock
144233 132743 House, Fowler Building NA H 1860 unknown Unknown Not evaluated

House

Cryder, I. L
144234 132744 House, Cryder Building NA H 1869 unknown Unknown Not evaluated

House

Lime Ridge Archeological Open Joseph
36Co0001 NA (Hunt Cannery) Site Mifflinville P Early LW, A Habitation, Campbell Co., Unknown Notevaluated

I y Prehistoric Camden NJ

36Co0015 NA Mifflinville Archeological Mifflinville Unknown undefined Dr. E.C. Unknown Not evaluatedBridge X Site Prehistoric Cryder

Open

36Co0016 NA Mifflinville Archeological Mifflinville Unknown Prehistoric, Mr. Jack D. Unknown Not evaluated
Bridge Y Site Prehistoric Unknown Unger

Function

Sugarloaf Township (2 records)
BMS SR 239 Over T-Beam, Simple,

NA 19023901701830 West Creek Bridge Benton 1934 Reinforced Public-state PennDOT Unknown Not evaluated

__I I_ _ _Concrete I I
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 32 of 42)

Key No./
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type

Quad P/H* I
Age/ Description Ownership

Components
Agency I NRHP SHPO

Status Concurrence

a 19404900201442 reFishing Creek
Luzerne (102 records)

Bridge Shumans I HI 1934 T Public-state Penno0oT Unknown Notevaluated
194 Batioe Itee

Black Creek Township (3 records)

NA BM5 SR 3016 Over
40301600701015 Black Creek Bridge Berwick H 1953

Stringer,Simple,
Steel

Public-state PennDOT U'nknown I Not evaluated
-- ---------- 4 ............

NA
BMS

40720203094506

TR 309 Over
Falls Run
(Bridge #
54506)

Bridge Nuremberg H 1936
Slab, Simple,
Reinforced
Concrete

Public-local
Luzerne
County Unknown I Not evaluated

TR 314 Over
NA BMS Black Creek Bridge N 1920(altered DeckGirder, Luzerne Unknown NotevaluatedA 40720203144502 (Bridge# 1939) Simple, Steel Public-local County

54502)
Butler Township (11 records) I

36Lu0194 NA Kreiger House Archeological Freeland P LA or Tr undefined Dan Kreiger Unknown Not evaluated
Site

Archeological Freeland P M possibly Pit or unknown Unknown Not evaluated
36Lu0198 NA Pottery Site Site Burial

BMS BS SR 309 OverNA 40030902601545 StR3O9rOS/pee

NA (o00614 Nescopeck Bridge Freeland H 1956 Stringer,elmple, Public-state PennDOT Unknown Not evaluated(old BMS CreSteel
40030902601594)

BMS4 2 0 SR 3021 Over Slab, Simple,
NA (old BMS Nescopeck Bridge Freeland H 1926 Reinforced Public-state PennDOT Unknown Not evaluated(odBS Creek Concrete

403302100302890)

BMS SR 3021 Over T-Beam, Simple,
NA 40302100602210 Nescopeck Bridge Freeland H 1928 Reinforced Public-state PennDOT Unknown Not evaluated

Creek Concrete

SR 3040 Over 
---------

BMS Branch of Stringer, Simple, Pu blic-sta
NA 40304000400000 Nescopeck Bridge Sybertsville H 1939 SteelPublic-state PennOT Unknown Notevaluated

Creek I
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (494 Records)
(Page 33 of 42)

Key No.d
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type

Quad P/H*
Age/

Components
Description Ownership Agency

NRHP
Status

SHPO
Concurrence

County Road 41

NA BMS OverNescopeck Bridge Freeland H 1911 (altered Rein pled Luzerne Unknown Notevaluated40720403054717 Creek (Bridge # 1946) Concrete Count
54717)

BMS TR 356 Over Mill Slab, Simple." Luzerne
NA 40720403564702 Race (Bridge# Bridge Sybertsville H 1909 Reinforced Public-local County Unknown Not evaluated

54702) Concrete
BUS TR 358 Over Un w Luzerne

NA 40720403584715 Nescopeck Bridge Freeland H 1895ca PonyTruss, Public-local Countye evaluated
Creek Pratt, Metal County

TR 364 Over
BMS Nescopeck DeckGirder, Luzerne Unknown Notevaluated

40720403644703 Creek (Bridge # Bridge Sybertsville 1920ca Simple, Steel County
54703)
County'Road 39 Couny Rod 39T-Beam, Simple,

NA BMS OverNescopeck Bridge Sybertsville H 1933 Reinforced Publie, local Luzerne Unknown Not evaluated40720403954704 Creek (Bridge iR Concrete County
54704)

Conyngham Township (17 records)

SR 239 Over

NA BMS Little Bridge NA H 1940 Stringer, Simple, Public-state PennDOT Unknown Not evaluated
40023901100850 Wapwallopen Steel

Creek

Archeological Open
36Lu0018 NA Yorkoshi Site Berwick P A Habitation, P.P. and L Unknown Not evaluated

SSite Prehistoric

36Lu001 9 NA Stone Crusher Archeological Berwick A, EA, LA, Tr, W, Open
36uO1 A # St)SieBewck P EW W Habitation, RP and L Unknown Nlot evaluated(#2 Site) Site EW, LW Prhsoi

Prehistoric

Archeological Open
36Lu0020 NA none Site Berwick P A, Tr Habitation, Leroy Unknown Not evaluated

Site Prehistoric Hentchcliff (?)

Archeological A,W, EW, MW, Open
36Lu0021 NA S.Wapwallopen Site Berwick P/H M Hist Prehistoric and unknown Unknown Not evaluated

Historic
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 34 of 42)

Key Nod Inventory Resource Age/ NRHP SHPO
Site No. ID/ BMS Name Type Quad P/H* Components Description Ownership Agency Status ConcurrenceNo.

Archeological A, MA, LA, W, Open
361022 NA Bobby Peter Site Sybertsville P EW, LW Habitation, unknown Unknown Not evaluated

Prehistoric

Open
36Lu0023 NA Smith Archeological Berwick P A Habitation, Smith Unknown Not evaluatedSite Prehistoric

Open
36Lu0024 NA Kibler Archeological Berwick P A (probable) Habitation, unknown Unknown Not evaluatedSite Prehistoric

Open
36Lu0025 NA Heller Archeological Berwick P A Habitation, Heller Unknown Not evaluatedSite Prehistoric

36Lu0043 NA Knouse Archeological Berwick H LW, Contact, Prehistoric .RRand L Unknown Not evaluated(Wapwallopen) Site Hist burials, Historic
Jean

36Lu0117 NA none Archeological Sybertsville 19th-20thC Historic Collman, Unknown Not evaluatedSite Domestic Adolph
IWright

Archeological Sybertsville/ A, EA, MA, A, Tr, Open
Site Berwick W, EW, LW Habitation, unknown Unknown Not evaluatedPrehistoric

BMS SR 3005 Over Slab, Simple,
NA 40300500301561 Branch of Pond Bridge Sybertsville H 1956 Reinforced Public-state PennDOT Unknown NotevaluatedCreek Concrete

BMS4 3 0 SR 3034 Over Closed Spandrel
NA (old Nescopeck Bridge Conyngham H 1900ca Arch, Deck, Public-state PennDOT Unknown Not evaluatedNA(old BMS Creek Stone

40303400201539) C t

NA
BIS TR 392 Over

475 8 Wapwallopen
40720503924803 Creek Bridge NA H 1895ca Pony Truss,

Pratt, Steel Public-local
Luzerne
County Unknown Not evaluated

+ -+ +-.I - _____ + +

NA
BMS

40720504664802

TR 466 Over
Pond Creek
(Bridge # 4402)

Bridge Sybertsville H 1956

Box Beam,
Adjacent,
Prestressed
Concrete

Public-local Luzerne
County Unknown I Not evaluated
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 35 of 42)

Key No./ Inventory Resource Age/ NRHP SHPO
Site No. ID/!BMS Name Type Quad P/H* Components Description Ownership Agency Status ConcurrenceNo.

County Road 29 T-Beam, Simple,NABMS over Luzerne
NA 40720802945113 Wapwallopen Bridge Sybertsville H 1925 Reinforced Public-local Cunt Unknown Not evaluatedCre809513W oek Concrete County

Creek

Dorrance Township (13 records)
Temporary

361-0092 NA The Ryan Site Unknown Camp/ Private Unknown Not evaluated
ArchSite Freeland P Prehistoric Specialized

Activity Area
Antoinette

ArhoogclHistoric Smerski36Lu0096 NA Lutz Mill Archeological Hsoi mrk
Site Sybertsville H ca.1900 Industrial (mill Meyers, Rd #1 Unknown Not evaluated

and farm) Wapwallopen
I Pa 18660

Michael

Archeological Open Deliman, Blue
361-0107 NA Deliman Site Sybertsville P A Habitation, Ridge Mtn Unknown Not evaluated

Prehistoric Rd. Dorrance,
Pa

Archeological Unknown Historic
361-01c16 NA none Sybertsville H Domestic (with unknown Unknown Not evaluated36u16 N oeSite Historic

stone wall)
36Lu0193 NA Wapwallopen Archeological Freeland P Tr undefined unknown Unknown Notevaluated

Creek Site
BS~i B SR 3007 Over40300700800517 SR30 vrStringer, Simple.

NA 40300700800517 Wapwallopen Bridge Freeland H 1936 Public-state PennDOT Unknown Notevaluated(old BMS 403007- Creek Steel
800535)

BMS SR 3010 Over 1925 (altered T-Beam, Simple,
NA 40301000500000 Wapwallopen Bridge Freeland H 1963) Reinforced Public-state PennDOT Unknown Not evaluated

Creek Concrete
BMS SR 3010 Over ClosedSpandrel

A 40301000501664 Branch 1935 (altered Arch, deck,
NA 403(old BMS Wapwallopen Bridge Freeland 1962) reinforced Public-state PennDOT Unknown Not evaluated

40301000501693) Creek concrete
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 36 of 42)

Key No,I
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type Quad

PIH* Age/
Components

AgencyDescription Ownership
NRHP
Status

SHPO
Concurrence

0

00

RrZ

County Road 30

BMS Over T-Beam, Simple, LuzerneNA 40720803045111 Wapwallopen Bridge Sybertsville H 1925 Reinforced Public-local County Unknown Not evaluated
Creek (Bridge # Concrete Cut
45111)

County Road 29

BMS over Slab, Simple, LuzerneNA 40720803045115 Wapwallopen Bridge Sybertsville H 1930 Reinforced Public-local county Unknown Not evaluated
Creek (Bridge # Concrete Cut
45115)

TR 38 OverClosed SpandrelBMS TR 387 Over 1897 (altered ClsdpnrlLuzerne
NA 4 0 0 Wapwallopen Bridge Sybertsville H 197 StoreArch, Deck, Public-local ount Unknown Not evaluated40720803875105 Cek1963) SoeCounty

TR 404 OverBM .{teClosed Spandrel tuzerne
NA 0 8 4S Little Bridge Freeland H 1900ca Arch, Deck, Public-local ount Unknown Not evaluated

40720804045110 Wapwallopen Stone County
Creek
TR 406 Over

NA MS Wapwallopen Pony Truss, Luzerne
NA B Wpalpn Big yetvle H 19 oyrs, Public-local Luee Unknown Not evaluated40720804065104 Creek(Bridge# Bridge Sybertsville H 1895 Pratt, Metal County

45104)
Hazle Township (1 record)

Open I
36Lu019B NA C (General for Archeological Conyngham P LA, Tr, W Prehistoric, u N ltd

Confluence) Site Unknown unknown Unknown ot evauae
Function

Hollenback Township (1 record)
BMS SR 3012 OverINA 40301200501442 S3lOe ti~rSmlCPlt ____ w _____

NA(old BMS 4 Wapwallopen Bridge Sybertsville H 1938 Stee Public-state PennDOT Unknown Not evaluated

40301200501463) CHn
Hunlock Township (6 records)

Open J
36Lu0186 NA Catscan Site Archeological Nanticoke Uknown Prehistoric, unknown Notevaluated

Site Prehistoric Unknown
_Function
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (494 Records)

(Page 37 of 42)
I

Key No.?
Site No.

Inventory
ID/ BMS

No.
Name Resource

Type
Quad P/H*

Age/
Components Description Ownership Agency

NRHP
Status

SHPO
Concurrence

0
0

C

-42

9-.

G ) X

M

MK

'00

BMS T-BeamSimple,NA 40001103301406 USl11Over ;-em ipe
NA(old BMS Hunlock Creek Bridge Nanticoke H 1940 Reinforced Public-state PennDOT Unknown Not evaluated(old MS Hnloc~ree Concrete

40001103301400)
F BMS

40400500100223 SR 4005 Over ClosedSpandrel
NA (old BMS Hunlock Creek Bridge Nanticoke H 1900ca Arch, Deck, Public-state PennDOT Unknown Not evaluated

(oldBMS Hunlck~eekStone
40400500100195)

BMS SR 4016 Over T-Beam, Simple,
NA 40401602202428 HunlockCreek Bridge Nanticoke H 1925 Reinforced Public-state PennDOT Unknown Not evaluated

Concrete
BM5

BMS T-Beam, Simple,NA 40401602500000 SR 4016OverT-eSipe
NA (oldM5 Hunlock Creek Bridge Nanticoke H 1925 Reinforced Public-state PennDOT Unknown Not evaluated

40401602401934) Concrete

BMS SR 4016 Over T-Beam, Simple,
NA 40401602501372 HunlockCreek Bridge Nanticoke H 1925 Reinforced Public-state PennOOT Unknown Notevaluated

Concrete
Huntington Township (7 records)

100548 100448 0001669350 Bridge Shickshinny H 1924 Truss, Steel Public-local ngTw Unknown Not evaluated

BMS SR 239 Over T-Beam, Simple,
NA Huntington Bridge NA H 1927 Reinforced Public-state PennDOT Unknown Not evaluated40023903102552 Creek Concrete

BMS SR 239 Over T-Beam, Simple,
NA 40023903600666 Pine Creek Bridge Stillwater H 1928 Reinforced Public-state PennDOT Unknown Not evaluated

Concrete

BMS SR 239 Over Slab, Simple,
NA 40023903902410 Tributary Pine Bridge Stillwater H 1928 Reinforced Public-state PennDOT Unknown Not evaluated

Creek Concrete

BMS SRh4007 Over Stringer, Simple,40400700100108Shickshinny Bridge NA H 1940 Public-state PennDOT Unknown Notevaluated
Creek

BMS SR 4010 Over Stringer, Simple,NA 40401000100100 Huntington Bridge Shlckshinny H 1940 Public-state PennDOT Unknown Notevaluated40401000100100 Creek Steel
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (494 Records)
(Page 38 of 42)

Key No./
Site No.

Inventory
ID/BMS

No.
Name

Resource
Type

Quad PIH* Age/
Components

Description Ownership Agency
NRHP
Status

SHPO
Concurrence

BMS T-Beam, Simple,NA 40401600700000 SR 4016Over I-ea, tipule, -

NA 4040160070 0S R 4 ere Bridge Shickshinny H 1924 Reinforced Public-state Unknown Notevaluated(old M Marsh Creek BriConcrete
40401600602804)

Nescopeck TownshIp (5 records)

36Lu0212 NA Headly Forge Src git l Berwick H Hist historic unknown Unknown Notevaluated
Site industrial

historic
36Lu0213 NA Westler Site Archeological Berwick H 1850-1940 domestic, unknown Unknown Notevaluated

Site midden
BMS SR 3014 Over Thru Truss,

NA 4 1 2 Nescopeck Bridge Berwick H 1905 Camelback, Public-state PennDOT Unknown Not evaluated40301400202380 Creek Steel

BMS TR 342 Over Pony Truss, LuzerneNA 40722303427312 Nescopeck Bridge Sybertsville H 1889 Pratt, Wrought Public-local County Unknown Not evaluated
Creek Io

BMS TR 356 Over Pony Truss, LuzerneNA 40722303564706 Nescopeck Bridge Sybertsville H 1883 Pratt, Wrought Public-local County Unknown Not eva[uated
40233676Creek Iron Cut

New Columbus Borough (5 records)
SR 3001 Over Box Beam,

BMS S 3001OverAdjacent,
NA 40300100900995BMS ForgeCreek Bridge NA H 1955 Prestressed Public-state PennDOT Unknown Notevaluated

(Robert Street) Concrete

SR 3004 Over Slab, Simple,
NA 40300401502133 Branch of Bridge Nanticoke H 1954 Reinforced Public-state PennDOT Unknown Not evaluated

Newport Creek Concrete
BMS SR 4014 Over ClosedSpandrel

NA 40401400100106 Pine Creek Bridge Stillwater H l900ca Arch, Deck, Public-state PennDOT Unknown Not evaluated
Tributary Stone
TR 486 Over

BMS Pine Creek Closed Spandrel LuzerneNA Bridge NA H 1927 Arch, Stone, Public-local C Unknown Not evaluated40742004862502 (Bridge # Deck County

42502)
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kmn) of the Bell Bend Project (494 Records)
(Page 39 of 42)

Key No./ Inventory Resource Age/ NRHP SHPO
SiteNo. ID/IBMS Name Type Quad P/H* Components Description Ownership Agency Status ConcurrenceNo.

-Town Hill Road

NA BMS (Pine Creek PonyTruss, P Luzerne Unknown Not evaluated40742020042504 Road) over Pine Pratt, Steel County
Creek

Newport Township (2 records)

Open State of Pa

36Lu0037 NA "Retreat Poor Archeological N Probable A, on Retreat State Unknown Not evaluatedFarm' Site Nanticoke P MW, LW Habitation, (mental)Prehistoric
Hospital

Open
36Lu0101 NA Hahn/Roger Archeological Nanticoke P A Habitation, unknown Unknown Not evaluated

Site •Prehistoric
Nuangola Borough (6 records)

361-0251 NA Max #1 Archeological Wilksbarre W P Unknown Rockshelter/ unknown Unknown Not evaluatedSite Prehistoric Cave
36Lu0252 NA Max#2 Archeological WilksbarreW P Unknown Rockshelter/ unknown Unknown Not evaluatedSite Prehistoric Cave
36Lu0253 NA Max #3 Archeological WilksbarreW P Unknown Rockshelter/ unknown Unknown Not evaluated

Site Prehistoric Cave

36Lu0254 NA Max#4 Archeological WilksbarreW P Unknown Rockshelter/ unknown Unknown Not evaluatedSite Prehistoric Cave

36Lu0255 NA Max#5 Archeological WilksbarreW P Unknown Rockshelter/ unknown Unknown Not evaluated
Site Prehistoric Cave

36Lu0256 NA Max#6 Archeological WllksbarreW P Unknown Rockshelter/ unknown Unknown Not evaluatedSite Prehistoric Cave

Ross Township (1 record)

SSR4024Over PonyTruss,
NA 404S402401001 Huntington Bridge Sweet Valley H 1888 Pratt, Wrought Public-state PennDOT Unknown Not evaluated
NA__ _______0__0 jCreek. Iron

Salem Township(10 records)
L.R. 40029  

Arch, masonry/
92631 59253 Bridge 40 2 0 Bridge Berwick H NA metal mPublic-local Salem Twp Unknown Not evaluated

100290 03387 m[[al
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 40 of 42)

Key No./ Inventory Resource Age/ NRHP SHPOKe No. IDI BMS Name Quad P/H* Description Ownership AgencySite No. N.Type Components Status Concurrence
No.

North Branch
Canal

141673 128433 (Pennsylvania District Berwick H 1828,1831 Canal Unknown Not evaluated
CanalCompany,
Wyoming Canal
Company)

Open
36Lu0017 NA SES-1 3 Archeological Berwick P A, [A,Tr, LW Habitation, RR and L Unknown Not evaluated

Site Prehistoric
Archeological Unknown Open

36Lu0048 NA SES-16 Site Berwick o Prehistoric Habitation, RR and L Unknown Not evaluated
Prehistoric
Open

36Lu0052 NA SES-14 Archeological Beck P A,A, Tr, EW Habitation, RRand L Unknown Not evaluated
Prehistoric

36Lu0056 NA none Archeological Berwick unkn unknown undefined unknown Unknown Not evaluated
Site own

Open
361 u Archeological BerwickLA, Tr, W, EW, Habitation,

361u0090 NA Sapphire Siteologwial BeMwicLW Prehistoric unknown Unknown Not evaluatedSite MW, LW (psil
(possible

village)

Archeological LA, Tr, W, EW, Open
361-0105 NA Ruben Berwick P Habitation, Unknown Not evaluatedSite MW, LW Prhsoi

Prehistoric

BMS SR 4039/TR 482 Arch Culvert,NA 40403900200000 Over Small Bridge Berwick H 1941 Stone Public-state PennDOT Unknown Not evaluated
Brock

TR 436 OverBMS Beach Haven SaiplLuzerne

NA 40722804367108 Creek (Bridge# Bridge Berwick H 1937 Reinforced Public-local County Unknown Not evaluated
461 08 CConcrete
47108

Slocum Township (1 record)

Archeological U Unknown Other
36Lu0102 NA Dug-out-Canoe Site Nanticoke Prehistoric Specialized unknown Unknown Not evaluated

H ý~~Aboriginal SiteIII
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 41 of 42)

Key No./
Site No.

Inventory
ID/BMS

No.
Name

Resource

Type Quad P/H*
Age/

Components Description Ownership Agency
NRHP SHPO
Status Concurrence

Sugarloaf Township (8 records)

86552 86457 Foothills Farm Building Conyngham H 1900-Present
Barn design,
wood

Private Individual
4- 4 . +-----------------I -- 4 4 1

Unknown

Unknown

Not evaluated

Not evaluated36Lu0216 NA Billhamer/
Birdmill

Archeological
Site

Sybertsville H 19thC
water-powered
mill unknown

± *4- I ~-+ -~ 1- + 4

NA
BMS

40009302300000

SR 93 Over
Nescopeck
Creek

Bridge Sybertsville H
1937 (altered

1986)
Pony Truss,
Parker, Steel

UnknownPublic-state PennDOT Not evaluated

4- 4

NA
BMS

40723003057309

East County
Road 37 Over
Little
Nescopeck
Creek

Bridge Sybertsville H 1939
Rigid Frame,
Reinforced
Concrete

Public-local
Luzerne
County

Unknown Not evaluated

BMS TR 332 Over T-Beam,Simple, Luzeme
NA 40723003327301 Nescopeck Bridge Berwick H 1933 Reinforced Public-local Unknown Not evaluatedNA203370 County Unnw NoevladCreek Concrete

TR 336 (Mill Hill
NABMS Road) Over Pony Truss, LuzemeNA Besopec Bridge Sybertsville H 1907-1911 Public- Lucal Unknown Notevaluated

40723003367305 Nescopeck Warren, Steel County
Creek

TR 338 Over

BMS Little 1924 (altered Deck Girder, LuzemeNA Nescopeck Bridge Conyngham H Public-local Unknown Not evaluated40723003387313 Creek(Bridge#1968) Simple, Steel County

57313)

BMS TR 388 Over 1895ca (altered PonyTruss, LuzerneNA 40723003887307 Nescopeck Bridge Sybertsville H 1925) Warren, Metal Public-local County Unknown Notevaluated407200387307Creek

Union Township (5 records)
Bridge,
Structure

119612 112237 4020006800349 Bridge SweetValley H NA Arch,masonry Public-localUnion T Unknown Not evaluated
21
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Table 2.5-47 NRHP-Undetermined Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (494 Records)
(Page 42 of 42)

Key No./
Site No.

Inventory
ID/BMS

No.
Name Resource

Type
Quad PIH* Age/

I Components Description Ownership Agency
NRHP
Status

SHPO
Concurrence

Open State of Pa

36Lu0033 NA none Archeological Nanticoke P LA, Tr Habitation, Retreat State Unknown Not evaluated
Site Prehistoric (mental)Hospital

Open State of Pa

36LuOO34 NA none Archeological Nanticoke LA, Tr Habitation, Unknown Not evaluatedSite Prehistoric (mental)
Hospital

Open State of Pa

36Lu0035 NA none Archeological Nanticoke P A, Tr Habitation, Retreat State Unknown Not evaluated
Site Prehistoric (mental)

Hospital

Open State of Pa
36LuOO36 NA none Archeological Nanticoke P EA Habitation, Retreat State Unknown Not evaluated

Site Prehistoric (mental)
P Hospital

P = Prehistoric, H = Historic
P=Prehistoric; H=Historic A=Archaic; EA=Early Archaic; MA=Middle Archaic; LA=Late Archaic;Tr=Transitional Archaic; W=Woodland; EW=Early Woodland; MW=Middle Woodland;

LW=Late Woodland
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Table 2.5-48 Unmapped Cultural Resources Within 10 mi (16 km) of the Bell Bend Project (45 Records)
(Page 1 of 3)

I

Key No./ Inventory

Site No. IDIBMS
No.

Name
Resource

Type Quad IP1W
Aget Description OwnershipComponents I1 Agency

NRHIP SHPO
Status Concurrence

Columbia County (23 records)
Berwick Borough (6 records)

20529 20438 none Building Mifflinville H 1877 unknown Undetermined Not evaluated

F 20540 20449 none Site Mifflinville H 1800 undefined Undetermined Not evaluated

Vernacular PA,
20541 20450 none Building Mifflinville H 1820 Lock House, Undetermined Not evaluated

Brick

Vernacular,
20542 20451 none Building MifflinvIlle H 1840 Romanesque Undetermined Notevaluated

Revival, Brick

Vernacular PA,
20543 20452 none Building Mifflinville H 1880 Commercial, Undetermined Not evaluated

Frame
Vlernacular,

20569 20478 none Building Mifflinville H 1890 Vtalianate, Brick Undetermined Not evaluated

Briar Creek Borough (2 records)

19564 19473 none Building Mifflinville H 1840-1959 IFederal, Brick Private Individual Undetermined Not evaluated

20582 20491 none Building NA H 1900 junknown Undetermined Not evaluated
Briar Creek Township (2 records)

132677 1 119414 Inone fBridge I NA I H 1 1938 -J Concrete ______________ nlgbe [ yes
132684 119421 none Bridge NA 1936 Steel Ineligible yes

Fishing Creek Township (12 records)

19626 19535 none Building NA H 1860 unknown Undetermined Not evaluated
19627 19536 none Building NA H 1860 unknown Undetermined Not evaluated
19628 19537 none Building NA H 1860 unknown Undetermined Not evaluated
19629 19538 none Building NA IH 1860 unknown Undetermined Not evaluated
19630 19539 none Building NA H 1860 unknown Undetermined Not evaluated
19631 19540 none Building NA H 1880 unknown Undetermined Not evaluated
19632 19541 none Building NA H 1860 unknown Undetermined Not evaluated
19633 19542 Kunkel House Building NA H 1860 unknown Undetermined Not evaluated
19634 19543 none Building NA H 1840 unknown Undetermined Not evaluated
20616 20525 none Building NA H 1860 unknown Undetermined Not evaluated
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Table 2.5-48 Unmapped Cultural Resources Within 10 mi (16 kin) of the Bell Bend Project (45 Records)
(Page 2 of 3)

Key No./
Site No.

Inventory
ID/ BMS

No.
Name

Resource
Type

Quad P/H* Age/
Components

Description Ownership Agency
NRIHP
Status

SHPO
Concurrence

20617 20526 Harrison, NeJIl S., Building NA H 1880 unknown Undetermined Not evaluated
General Store _F 120618 20527 Jonestown Building NA H 1900 unknown Undetermined Not evaluated
School

Mifflin Township (1 records)

Strafford - 1 I
144067 131806 Potential Historic District Mfflinville Multiple Ineligible yes

SDistrictowners

Luzerne County (20 records t
Black Creek Township (1 record)

89635 I 5 IMortonHouse Building [Nuremberg H 1850 IWood Pivate ndividual iEligible yes
Butler Township (1 record)

Keystone Job Keystone
109969 107999 Corps Center District NA H 1925 Various Private 'Job Corps Unknown Not evaluated

I I- I ICenter

Conyngham Borough (1 record)

97859 97759 Phoenix Hotel Building [ Conyngham ]1816 wsadporchest Privateand 1ndividuai Unknown Not evaluated

Conyngham Township (6 records)
89134 89038 House No. 2 Building Berwick H NA Concrete Ineligible yes
89135 89039 none Building Shickshinny IH NA wood Ineligible yes

1919 interior VFW building,Sarday Store BuVigFWHre o ee buldng Ineligible yes
96837 96738 (VWPs) Building NA H7 remodeled in ceramic tile Ieiil e(88 VFW Post) . 1947 and 1972

135677 122414 none Bridge NA H 1997 Steel Ineligible yes

Union
Union Reformed Church, original Reformed

86527 86432 & Lutheran Building NA H 1833 schoolhousewoo Private and Unknown Not evaluated
Church d Lutheran

Church
119536 112205 House Building NA H NA unknown Undetermined Not evaluated

Hazle Township (1 record)

8960 8964 Propet TercTBilig N NA Irubble, wood f Ineligible yes
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Table 2.5-48 Unmapped Cultural Resources Within 10 mi (16 kcm) of the Bell Bend Project (45 Records)
(Page 3 of 3)

KyNJ IvnoyResource Age/ NRHP SHIPOKey No,. IDBMS Name Type Quad PJH* Aen Description Ownership Agency s HC o
Site No. No. Components Status Concurrence

Hunlock Township (2 records)
135737 122474 none Bridge NA H 1910 Steel Eligible Yes

Cragle Hill Rd.WodIeiblys
89167 89071 CProperty . Building NA H NA Wood Ineligible Yes

Huntington Township (3 records)

135742 122479 none Bridge NA H 1927 Concrete Ineligible yes
90640 90544 Heublerville Mill Building NA H 1781-1800 folk, wood frame Private Individual Undetermined Not evaluated

Huntinton
IHardware/ 13 story, woodenPrvt

102283 102182 HKoons, rA.B.' Building Shickshinny H NA porch, Private Individual Undetermined Not evaluated

Store

Necopeck Township (1 record)

135787 1122524 1none Bridge NA H 1997 IConcrete Ineligible I yes
New Columbus Borough (1 record)

135789 122526 Inone I Bridge] -- H I1 1927 IStone I I I neligible I yes
RossTownship (1 record)

135815 1122552 Inone IBridge I NA I H 1888 IWroughtlron I I I Ineligible yes
Sugarloaf Township (1 record)

110531 1108345 Inone IDistrict I NA H 1850 Brick 1 I I Undetermined Notevaluated

Union Township (1 record)

Prehistoric
Indian path with

112393 109540 S Path District Shickshinny P/H NA associated Undetermined Not evaluated
4 Site historic and

prehistoric sites

Schuylkill County (2 records)

North Union Township (2 records)

137958 124695 Inone BridgeI NA H 1931 JConcrete Ineligible yes

137959 124696 inone Bridge NA H 1924 lConcrete Ineligible yes

* P = Prehistoric, H = Historic
P=Prehistoric; H=Historlc A=Archaic; EA=Early Archaic; MA=Middle Archaic; LA=Late Archaic;Tr=Transitional Archaic; W=Woodland; EW=Early Woodland; MW=Middle Woodland;

LWLate Woodland
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Figure 2.5-4 Locations Surveyed as Part of the Phase 1A Reconnaisance
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C Figure 2.5-6 Previously Recorded Cultural Resources within I mi (1.6 km) of the Phase 1 a Project Area Iz
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Figure 2.5-7 Surveyed Architectural and Historic Resources in the Project Viewshed
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'Part 3- Environmental Report Land Use Impacts
Part 3: Environmental Report Land Use Impacts

as heavy industrial. The remainder is zoned as Agricultural and Conservation District. As
discussed in Section 1.3, federal, state, and local regulations and requirements including those
that deal with construction impacts will be followed.

There are no federal actions that would have cumulatively significant land use impacts within
the vicinity and region of the BBNPP site activity and offsite areas as described in Section 2.8.

Because there are no new offsite transmission corridors, it is concluded that there will be no
additional impacts to the offsite transmission corridor lands associated with the construction of
BBNPP. The new onsite transmission line connector corridor would be located on the BBNPP
OCA or on land already in use to generate electric power. No new access roads or modifications
to existing roads associated with offsite transmission corridors are currently anticipated.

4.1.3 HISTORIC PROPERTIES

This section discusses the potential impact of BBNPP construction on cultural and historical
resources within the project area. The assessment focuses on historic resources that are either
listed in, or potentially eligible for listing, on the National Register of Historic Places (NRHP).
These resources typically include districts, sites, buildings, structures and objects of historical,
archaeological or traditional cultural significance.

Section 2.5.3 describes the significant cultural resources associated with BBNPP. The
information presented was derived from a Phase [a reconnaissance and a Phase lb survey. The
Phase la project study area included lands east and west of the Susquehanna River. Phase lb
focused exclusively on PPL Susquehanna, LLC lands west of the Susquehanna River and more
specifically on lands selected for the BBNPP project.

A total of 24 previously-recorded archaeological sites were identified within a 1 mi (1.6 kin)
radius of the Phase ia project Area of Potential Effect (APE). As presented in Table 2.5-33, six of
these previously-recorded archaeological sites are located within the Phase ]a project APE-all
along the west bank of the Susquehanna River. Of these, four are recommended as eligible for
listing on the National Register of Historic Places (NRHP). Because of the subsequent exclusion
of those portions of the initial Phase ]a project area on the eastern side of the Susquehanna
River, only one of the Phase la sites (36LU51) is mapped within the Phase lb project APE.

Table 2.5-34 lists previously-recorded architectural and historical resources within the
proposed Phase la project viewshed, Including those eligible for listing on the NRHP (NPS,
2008). One previously-recorded resource, the NRHP-eligible North Branch Pennsylvania Canal,
lies within the project footprint west of the river. (NPS, 2008)

Table 2.5-35 summarizes 52 surveyed architectural and historical resources identified within
the project viewshed during the project's architectural survey, ten of which are recommended
as eligible for listing on the NRHR Five of these 52 surveyed resources are located within the
project footprint west of the river, including three recommended as NRHP-eligible (Table 2.5-
34). The Pennsylvania SHPO (PHMC/BHP) has requested additional information (i.e.
Pennsylvania Historic Resource Forms) on 22 of the 52 resources, including the three NRHP-
eligible resources located within the project footprint (PHMC/BHP, 2008). An assessment of
potential adverse effects to architectural and historic resources will be necessary following
Pennsylvania SHPO (PHMC/BHP) concurrence on recommendations of NRHP eligibility.

The Phase lb archaeological survey was conducted on the 630 ac (255 ha) BBNPP project APE
west of the Susquehanna River. The survey included a pedestrian ground survey, subsurface
shovel testing, and deep testing (i.e., trenching and column samples). A total of 2,049 artifacts
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were found. Based on field results, this study identified eleven archaeological sites (three
prehistoric and eight historic) and 26 prehistoric isolated finds, as well as dispersed historic/
modern surface artifacts representing field scatters. Figure 2.5-9 illustrates the location of
identified archaeological sites. Table 2.5-33 and Table 2.5-34 summarize the eleven sites. Both
tables provide recommendations on potential NRHP eligibility for these resources. Based on
these field results, seven sites (Sites 2, 3,4, 5, 7, 9 and 10) are recommended as potentially
eligible for listing in the NRHP. Of these, six historic sites (Sites 2, 3,4, 7,9 and 10) are located in
upland settings west of the existing SSES facility (West Alternative) and one prehistoric site (Site
5) lies on a low terrace/floodplain setting in Area 7. An assessment of potential adverse effects
to archaeological sites will be necessary following Pennsylvania SHPO (PHMC/BHP)
concurrence on recommendations of NRHP eligibility.

Additional Phase lb cultural resource investigations were proposed for a 235 ac (95 ha) upland
project area, located adjacent to Area 6 and the Western Alternative. Of these 235 ac (95 ha),
197 ac (80 ha) are considered to have moderate to high archaeological potential, 30 ac (12 ha)
have low archaeological potential (slopes in excess of 15%) and 8 ac (3 ha) are characterized by
disturbance/no archaeological potential. Of the 197 ac (80 ha), approximately 124 ac (50 ha)
are in corn fields and 73 ac (29 ha) are typified by grass fields and woodlands. Supplemental
Phase lb investigations have commenced and are anticipated to be completed in early
September, 2008. Subsequent laboratory analysis will take up to two weeks, with some of the
analysis being done concurrently with field investigations. Sampling and reporting
methodologies for supplemental Phase lb investigations will be the same as for previous
Phase lb investigations as described above.

As with any new project area, this supplemental investigation will identify resources in this
location and assess their potential National Register eligibility. Upon completion of any Phase II
investigations (if necessary) and assessment of effects, in consultation with the SHPO, BBNPP
will identify measures to avoid, minimize, or mitigate and adverse effects, per Section 106 of
the National Historic Preservation Act (USC, 2007).

SHPO consultation on the Phase lb study is pending. This consultation could result in changes
to recommendations regarding the National Register of Historic Places eligibility of onsite
resources.

Based on Phase lb assessments conducted to date, in conjunction with review of applicable
state and federal guidelines, adverse impacts may occur to historic resources from
construction. Measures will be developed to limit impacts to historic resources during
construction activities.

As described in Section 2.5.3, research identified 723 previously-recorded cultural resources
within a 10 mi (16 kin) radius of the project area. This number includes historic districts,
buildings, sites, bridges, and other structures. Resource types range from historic districts with
numerous contributing resources to archaeological sites and individual architectural features.
Of these, seven were NRHP-listed and 51 were eligible for listing on the NRHR

In addition, within Luzerne County there were 32 cultural resources listed on the NRHP and 30
cultural resources were listed on the NRHP within Columbia County (NPS, 2008) (Table 2.5-41
and Table 2.5-42).

The amount of acreage potentially affected by site construction is given in Section 3.1.
Construction support facilities such as laydown, the batch plant and parking are expected to
occupy approximately 266 ac (108 ha). The power block, cooling tower and switchyard
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collectively are expected to occupy approximately 100 ac (40 ha). Total area occupied will be
approximately 364 ac (147 ha).

BBNPP construction would require installation of a new intake structure, located east of the
BBNPP power block on the west bank of the North Branch Susquehanna River near the
terminus of the North Branch Pennsylvania Canal (North Canal). The new intake structure is
necessary to support cooling water system makeup. Area 6, the area most likely to be affected
by the new intake structure, contains one previously-recorded architectural resource, the
NRHP-eligible North Canal. In addition, Area 6 contains two resources identified by the
project's architectural and historical survey-the Delaware Lackawanna & Western Railway and
the Susquehanna and Tioga Turnpike, both of which are recommended as eligible for listing in
the NRHP (Table 2.5-35). It is probable that construction activities, including the use of sheet-
piling coupled with directional drilling, excavation and eventual de-watering, may impact the
North Canal. It is also predicted that excess sediments, resulting from construction activities,
may be introduced to the North Canal and subsequently the Susquehanna River. Area 7
(proposed construction lay down area) includes the mapped locations of two previously-
recorded NRHP-eligible resources-archaeological Site 36LU51 and portions of the North Branch
Pennsylvania Canal. In addition, one potentially-eligible archaeological site (Site 5) was
identified in Area 7 during Phase lb survey; this site may represent or be associated with
previously-recorded Site 36LU51. The project's proposed West Alternative, located west of the
existing SSES facility, contains six archaeological sites identified by Phase lb survey and
recommended potentially eligible for listing in the NRHP (Sites 2, 3, 4, 7, 9 and 10).

Pennsylvania SHPO provided a review of Phase [a investigations in a letter dated June 5, 2008
(PHMC/BHP, 2008). SHPO consultation on results of the Phase lb investigations is pending.
Following completion of the Phase lb study, the SHPO will be consulted to obtain concurrence
on recommendations of NRHP eligibility for resources identified within the proposed project
area and to comment on proposed plans for further investigations of those potentially-eligible
resources that cannot be avoided by proposed project construction. This consultation could
result in changes to the recommended potential NRHP-eligibility of identified resources
located within the proposed project area. Subsequent Phase II archaeological investigations,
along with continued SHPO consultation, would be conducted on potentially-eligible
archaeological resources that are located within the proposed project area and cannot be
avoided, to determine their NRHP-eligibility (PHMC, 2008)

Upon completion of Phase I (if necessary) investigations and an assessment of effects,
consultation with the SHPO will be conducted to identify measures to avoid, minimize, or
mitigate any adverse effects, per section 106 National Historic Preservation Act (USC, 2007) to
protect historic resources. Based on the results of cultural resource investigations conducted to
date it is likely that there will be SMALL impacts to cultural resources from construction.

4.1.4 REFERENCES
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and as-needed basis. Vegetation maintenance may include tree trimming and application of
herbicide.

There will be no need for additional access roads along the existing offsite transmission
corridors. Offsite corridor maintenance activities will be in accordance with existing rights-of-
way agreements between PPL EU and current landowners, where applicable. Should
additional access be warranted, PPL EU will negotiate/renegotiate access agreements with the
appropriate landowner. Therefore, it is concluded that land use impacts to offsite transmission
corridors from operation of BBNPP will be identical to impacts from the existing SSES Units 1
and 2.

Onsite transmission corridor activities are limited to tying about 0.7 mi (1.1 km) of onsite
transmission line from a new BBNPP switchyard to the existing Susquehanna 500 kV Yard and
1.0 mi (1.6 km) of onsite transmission line to the proposed Susquehanna 500 kV Yard 2. The
basic transmission system electrical and structural design parameters for this new onsite
transmission corridor are addressed in Section 3.7. Land use impacts from construction of the
new onsite transmission corridor and new BBNPP switchyard are described in Section 4.1.

It is therefore concluded that im pacts to land use in the existing transmission corridors or
offsite areas would be SMALL and not require mitigation.

5.1.3 HISTORIC PROPERTIES AND CULTURAL RESOURCES

Table 2.5-37 and Table 2.5-38 list historic properties within the project Area of Potential Effect
(APE) that are potentially eligible or eligible for listing on the National Register of Historic Places
(NRHP). As described in Section 2.5.3, the cultural resource survey of the BBNPP site identified
24 previously recorded archaeological sites within a 1 mi (1.6 kin) radius of the project APE and
five architectural resources within a 0.5 ml (0.8 kin) radius of the project area. The previously
recorded archaeological sites include 13 sites located west of the Susquehanna River and 11
mapped to the east. Of these 24 previously recorded sites, six prehistoric sites are located
within the Phase [a project footprint, along the low terrace/floodplain west of the river. As
presented in Table 2.5-36, these sites represent Late Archaic through Late Woodland prehistoric
occupations. Four of these sites are NRHP eligible, one is ineligible to the NRHP and the
eligibility of one site is undetermined. Because of the exclusion of portions of the Phase [a
project area from proposed construction impacts only one of these sites is mapped within the
Phase lb project APE.

Five previously recorded architectural resources are identified within the project viewshed
(approximately 0.5 mi (0.8 km) radius of the project footprint). The North Branch Pennsylvania
Canal is considered NRHP eligible. The NRHP eligibility of the Union Reformed and Lutheran
Church (Old River Church) is undetermined. Three bridges are not eligible for NRHP listing. The
North Branch Pennsylvania Canal and the Union Reformed & Lutheran Church are located in
the Phase la project study area. The North Branch Pennsylvania Canal extends through the
project area on the floodplain/low terrace west of the Susquehanna River while the Union
Reformed & Lutheran Church is situated in the project's Southeast Alternative, east of the river.

The architectural and historical survey, conducted in conjunction with Phase la studies,
recorded 52 resources within the proposed project viewshed. Ten of these surveyed resources
are recommended eligible for NRHP listing. The Wapwallopen Historic District, one of the
eligible historic resources, is composed often individually identified resources. The
Pennsylvania State Historic Preservation Office (SHPO) has requested Pennsylvania Historic
Resource Survey (PHRS) forms for these ten NRHP eligible resources, as well as for 12 additional
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resources recommended ineligible for NRHP listing (PHMC/BHP, 2008). The remaining 21
resources require no further study.

Five of the original 52 surveyed architectural resources are located within the Phase la project
footprint west of the Susquehanna River, including three resources recommended as NRHP
eligible: portions of the North Branch Pennsylvania Canal, the Canadian Pacific/ Bloomsburg
Division of the Delaware, Lackawanna & Western Railway, and the Susquehanna and Tioga
Turnpike. Table 2.5-38 summarizes the three NRHP eligible architectural and historic resources
located in the Phase lb project footprint.

Based on preliminary field results, Phase lb archaeological survey of the project APE (defined
for this stage of work as a 630-acre area west of the Susquehanna River) consisted of pedestrian
ground survey of 114 acres and the excavation of 3,777 STPs, eleven trenches and eight 3x3 ft
(0xi m) test units (column samples), yielding 2,049 artifacts (1,970 historic artifacts and 79
prehistoric artifacts). The survey resulted in the identification of eleven archaeological sites
(three prehistoric and eight historic) and 26 prehistoric isolated finds, as well as dispersed
historic/modern surface artifacts representing field scatters. Figure 2.5-10 illustrates the
location of identified archaeological sites. Table 2.5-41 summarizes the eleven sites. Table 2.5-
42 summarizes the 26 isolated finds. Both Tables provide recommendations on potential NRHP
eligibility for these resources.

Preliminary review of Phase lb field data indicates that seven of the eleven identified sites are
recommended as potentially eligible for listing in the NRHP. These include six historic sites and
one prehistoric site. The six historic sites are all located in upland settings within the proposed
West Alternative and the prehistoric site is situated in a low terrace/floodplain setting in Area 7
(Figure 2.5-10). Table 2.5-43 summarizes the seven potentially eligible sites identified witin the
Phase 1 b Project Area.

Additional Phase lb cultural resource investigations were proposed for a 235 ac (95 ha) upland
project area, located adjacent to the Western Alternative. Of these 235 ac (95 ha), 197 ac (80 ha)
are considered to have moderate to high archaeological potential, 30 ac (12 ha) have low
archaeological potential (slopes in excess of 15%) and 8 ac (3 ha) are characterized by
disturbance/no archaeological potential. Of the 197 ac (80 ha), approximately 124 ac (50 ha)
are in corn fields and 73 ac (29 ha) are typified by grass fields and woodlands. Supplemental
Phase lb fieldwork, performed between August 5 and November 13, 2008, investigated
approximately 115 acres (46.5 hectares) of moderate to high archaeological potential within
the 262.6-acre (1 06.3-hectare) project area. Phase lb fieldwork consisted of the excavation of
1,937 shovel test pits.

The Supplemental Phase lb survey identified no archaeological sites or isolated finds within the
project area. Shovel testing produced just four historic artifacts, all representing field or
roadway scatters. Based on these results, it is recommended that no further archaeological
investigations of the supplemental BBNPP project area be performed.

The Supplemental Phase lb project area includes seven architectural and historic resources
identified during the previous architectural survey, two of which have been recommended as
eligible for listing in the NRHP (Munford and Tuk, 2008).

As with any new project area, these investigations may identify resources in this location and
assess their potential National Register eligibility. Upon completion of any Phase II
investigations (if necessary) and assessment of effects, in consultation with the SHPO, BBNPP

BBNPP 5-5 Rev. I
0 2008 UniStar Nuclear Services, LLc. All rights reserved.

COPYRIGHT PROTECTED



Part 3-. Env"Ironmr!nta% Report Land Use Impacts
Part 3~ ~nvironmenta~ ~e~o~t Land Use Impacts

CWS cooling towers will create visible plumes and evaporative deposition. The extent of the
tower plumes will largely be limited to the project site and because no fogging or icing is
anticipated, the impact on historic and cultural resources within the APE is expected to be
SMALL.

Section 2.5.3 lists 723 previously recorded cultural resources within the 10 mi (16 kin) radius of
the BBNPP project (NPS, 2008). The only potential impact to these sites would be cooling tower
drift. As stated above, because the plume is largely limited to within the site boundary, the
impact of plume drift on the resources found offsite is expected to be SMALL.

Pennsylvania SHPO review of Phase la investigations is complete. However, SHPO consultation
on results of the Phase lb survey is pending. Following completion of the Phase lb study, the
SHPO will be consulted to obtain concurrence on recommendations of NRHP eligibility for
resources identified within the proposed project area and on proposed plans for further
cultural resource studies of those potentially eligible resources that cannot be avoided by
proposed project construction. This consultation could result in changes to recommendations
of NRHP eligibility of onsite resources. Subsequent Phase II archaeological investigations and
continued SHPO consultation would be conducted on potentially eligible archaeological
resources that are located within the proposed project area and cannot be avoided, to
determine their NRHP eligibility (PHMC/BHP, 2008).

Upon completion of Phase II investigations and SHPO consultations, assessment of effects on
NRHP eligible resources on the project site will be determined and consultation will be
conducted with the SHPO to identify measures to avoid, minimize, or mitigate any adverse
effects, per section 106 National Historic Preservation Act (USC, 2007).

With maintenance and operations activities, there is always the possibility for inadvertent
discovery of previously unknown cultural resources or human remains. Prior to initiating land
disturbing activities, procedures will be developed which include activities to protect cultural
resources during operational maintenance activities. These procedures would comply with
applicable Federal and State laws. Section 106 of the National Historic Preservation Act (USC,
2007) requires any project requiring licenses or permits, or that are funded by State and Federal
agencies to examine the impact on significant cultural resources and to take steps to avoid,
reduce or mitigate any adverse effects. The Pennsylvania Historical and Museum Commission
(PHMC/BPH, 2001) provides the Commonwealth of Pennsylvania's guidance on the
performance of archeological investigations. Based on results of cultural resources
investigations conducted to date it is likely that there will be adverse impacts to cultural
resources from construction.

The continued use of the existing transmission corridors by the proposed project would not
result in new impacts to cultural and historical resources. There would be no new offsite
transmission corridors or offsite transmission lines for the proposed project. Because there will
be no new corridors or construction of new transmission lines within the existing corridors
required for this project, there will be no new impacts as the result of this project. However,
should new and significant cultural and historic resources be encountered during maintenance
operations along the existing corridors, the SHPO will be contacted to consult on the discovery.

It is therefore concluded that BBNPP operations would have a SMALL impact on historic or
cultural resources and would not require mitigation.
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806.14(b)(2)(iii) Status of application with other governmental
regulatory bodies. A

Refer to attached Bell Bend Permit matrix, Rev. 0, 7/6/2009 OCT 1 5 2009

Status of applications to date: SRB 10i%

Joint Permit Application, US Army Corps of Engineers/Pennsylvania
Department of Environmental Protection

PPL Bell Bend is working with the US ACOE and PADEP in
preparation of the JPA for submission in October, 2010.

Loan Application, US Department of Energy
Part I and Part II of the application have been submitted. The
application is being updated with current information quarterly.



AVIATION-02 77.13
V,.UI ILIutLIUII UV

Alteration - Facility
pULtuIl8ia tv anleui navigaDie airspace
(height in excess of 200' or within
of an airport). wi

NS I PC

PC
AVIATION-03

Aviation Code, Act tf
October 10, 1984, P.L.837
No. 164 and Title 67 PA
Code Chapter 479, Section
479.4

Notice ofProposed
Construction or
Alteration -
Construction Cranes

Construction of an object which
potential to affect navigable airspace
(height in excess of 200' or within 20,000'
of an airport). NS

Aviation Code, Act of Notice of Proposed Construction of an object which has the
October 10, 1984, P.L.837 Construction or potential to affect navigable airspace

AVIATION-04 No. 164 and Titfe 67 PA Alteration - Facility (height in excess of 200' or within 20,000' NS PCCode Chapter 479, Section of an airport).
479.4

10 CFR 50.47 Columbia County Need Letter of Agreement for nuclear COLA - Part 5 Emergency Plan
CCEPC-01 Emergency Planning emergency plan. Complete PCCommittee

Title 44 Emergency Floodplain Verification from FEMA or FEMA- Plans for intake/discharge structures and structures within theManagement and Development Permit approved local authority for construction Walker Run flood plain are required to support preparation ofAssistance, Part 60 Criteria wilhin a 100-year floodplain. The river permit application.
for Land Use Management Intake and discharge structures that willFEMA-01 and Use be located along the Susquehanna AP PC

River, and any structures near Walker
Run will need to be evaluated.

18 CFR 366.7 Exempt Wholesale Applicability of Federal Power Act and Bell Bend Management and Legal to acquire. 'FERC-01 Generator (EWG) Public Utility Holding company Act of NS POCertification 2005

18 CFR Part 35 Market Based Rate Sale of electric capacity and energy Bell Bend Management and Legal to acquire.
FERC-02 Authority 

NS PO

10 CFR 50.47 Luzeme County Need Letter of Agreement for nuclear COLA - Part 5 E Plan
LCEPP-01 Emergency Planning emergea.cy plan. Also need to meet Complete PCCommittee SARA Title Ill requirements

PA Act 287 as amended by PA One Call Underground Need to make call before digging. Call 8-1-1 in PA or 800-242-1776 at least three days before
PACall-01 PA Act 181 Utilities excavation. NS PCInspeciorniClearance

PA Act 610, PA Water Well Water Well Drillers Licensing of drillers, drill rigs for the Verify construction contractor is licensed to perform the work.Drillers License Act of 1956; License and Rig installation of groundwater monitoring
PADCNR-02 17 PA Code Chapter 47 Permit wells NS PC

25 PA Code 217 State Radioactive Possession, use, acquisition, ownership, This is plant operations phase.
PADEP BRP-01 Materials License transfer of radioactive materials not NS PCregulated by NRC

25 PA Code 217 State Radioactive Possession, use, acquisition, ownership, Bechtel will need to obtain this for construction for weldPADEP BRP-02 Materials License transfer of radioactive materials not inspection, at the beginning of construction. NS PCregulated by NRC
25 PA Code Section 264a Registration for Generation and storage of hazardous Plant Operations Phase.

PADEP BWM-01 Storage of Hazardous waste NS POWaste
25 PA Code Section 264a Registration for Generation and storage of hazardous Construction Phase.

PADEP BWM-01 Storage of Hazardous waste NS PCWaste
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Erosion and Sediment
Management

I I -

0
25 PA Code Chapter Evironmentat impact Wilt cover the Rew power ptaj~t, aRd "r•put to Joln Permilt A•tp.llaion. See USACE--DI.
105.15 assessment to supporting off-site structures (intake,

wetlands, fisheries, outfalls, and water supply dams)
parks, cultural and

PADEP-02 historical resources, AP PC

state game lands,
water quality,
recreation, etc

25 PA Code Section 245 Storage Tank Registration required for aboveground Non-critical item
Registration or tanks >110 gallons and >underground
Permitting tanks >250 gallons storing a regulated

substance. A Site Specific Permit is
required for aboveground tanks >21,000

PADEP-04 gallons, aboveground storage facilities NS PC
with an aggregate >21,000 gallons, field-

constructed underground storage tanks,
and highly hazardous substance tanks,

25 PA Code Section 245 Storage Tank Registration required for aboveground Non-critical item
Registration or tanks >110 gallons and >underground
Permitting tanks >250 gallons storing a regulated

substance A Site Specific
Permit is required for aboveground tanks

PADEP-05 >21,000 gallons, aboveground storage NS P0
facilities with an aggregate >21,000

gallons, field-constructed underground
storage tanks, and highly hazardous
substance tanks.

40 CFR 70; 25 PA Code State Air Permit to If a PSD permit can be avoided, then a
Chapter 127 Construct - State Air Permit will be required to

Construction Phase address emissions from the cooling
tower, as well as emissions from

PADEP-06 secondary sources such as auxiliary NS PO
boilers and internal combustion engines
used for emergency power and fire pump
operation.

25 PA Code Chapter General Information Detailed Project Description Required with all DEP permit applications.
127.12 Form (GIF) - PADEP

pA3EP-O7 Permit Filing First submittal will be part of the USACE/PADEP Joint Permit NS PC
Requfrement Application.

25 PA Code Article III Ch State Air Quality For emission sources May need for batch plant or fugitive emission sources.
121-145 Permit to Operate PC

PADEP-08 (Construction-Phase NS
Sources)
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PADEP-10 I

25 PA Code Article Ill Ch
121-145

Nonattainment New
Source Review (NSR)
Approval (Construction
Phase Sources)

'For emission sources 'Probably not needed, See PADEP-12

NS PC

25 PA Code Article III Ch Air Quality Part 70 For emission sources May need for batch plant or fugitive emission sources.
121-145 Permit (Federal

PADEP-11 Operating Permit or
CAA Title V Permit)- NS PC
Construction-Phase
Sources

25 PA Code Article III Ch Air Quality State For emission sources Slight chance that emergency diesel generators and cooling
121-145 Permit to Operate towers may need permit. Get determination from the Slate

(Operation-Phase before ordering equipment. If a permit is not needed, State will
PADEP-12 Sources) Issue an approval letter. This letter will cover the operating NS PO

permit, the PSD approval and the NSR approval. Determination
needed before ordering equipment.

25 PA Code article IIl Ch Prevention of For emission sources Slight chance that the emergency diesel generators or cooling
121-145 Significant towers would trigger the requirement for this approval, May

Deterioration (PSD) need a study of the area (approximately 6 weeks for study). SeePADEP-13 Source Approval PADEP-12 NS P0
tOperation-Phase
Sources)

25 PA Code Article III Ch Nonallainment New For emission sources Emergency diesel generators and cooling towers must be Best
1291-145 Source Review (NSR) Technology Available (BTA) to meet requirements. Need

PADEP-14 Approval (Operation- approval before ordering. See PADEP-12. Determination NS POPhase Sources) needed before ordering equipment.

25 PA Code Article III Ch Air Quality Part 70 For emission sources Emergency diesel generators and cooling towers may trigger
121-145 Permit (Federal requirements especially because of being located very near to

Operating Permit or Susquehanna SES. Need approval before ordering. SeePADEP-1 5 CAA Title V Permil) - PADEP-1 2. Determination needed before ordering equipment. NS PO
Operation-Phase
Sources

25 PA Code Ch 252 Environmental For onsite analysis of NPDES Set up program and laboratory to meet certification
PADEP-16 Laboratory samples requirements. NS P0

Certification - N O
Wastewater

25 PA Code 245 Financial Assurance - Applies to owners of Underground Fees are required for USTs.
Underground Storage Storage Tanks (USTs)
Tanks (USTs) andfor

PADEP-17 Aboveground Storage NS POTanks (ASTs)

25 PA Code Ch. 105 -Dam Dam Safety Permit For stormwater basins
PADEP-18 Safety and Waterways RG 1.127 Dam Safety Act of1972. Follow requirements for design NS PCManagement

25 PA Code Chapters 92, NPDES permit for Need to obtain before operations Permit with discharge limitations and other requirements for
pADEP-19 93 and 102 operations operation of facility. NS PO
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PADEP-21

PAPUC-01

Act220
Registration period requires registration with the State I NS I

-- I -f

PO

PC

5 PA Code Section 57.71 Permit for
modifications to
Iransmission lines

Construction or modification of
transmission lines (lines to be mc

PPL Electric Utilities (PPLEU) to handle
NS

67 PA Code Chap[ter 441 Permit for Access to Access to and occupancy of highways by
PENNDOT.01 Highways driveways and local roads NS PC

49 CFR 171-180; 67 PA Transport Permit for Shipment of low level radioactive or
PENNDOT-02 CODE CHAPTER 403 Haxardous Waste hazardous waste NS PO

67 Pa Code Section 459 Utility construction Power lines and service pipes above and Salem Township may have authority to issue this permit per
PENNDOT-03 and Section 203 (relating to above or below state below State Rt. 11 "Municipal Utility Permit Issuance Agreement" with PENNDOT. NS PCwork zone traffic control) roads

National Historic Cultural Resources Identification, description, and evaluation Site evaluations to be completed Summer 2009.
Preservation Act (NHPA) Review and of cultural resources on and in the site
Section 106; 36 CFR 800 Consultation vicinity with the potential to be impacted

SHPO-01 by plant construction and/or operations. AR PC
Concurrence on appropriate mitigation

18 CFR Parts 803-808 Water Withdrawal and Water withdrawal > 100,000 gpd or SRBC will take two years for review
Article 3 Section 310; CWA Consumptive Use consumptive use >20,000 gpd. Covers

SRBC-01 Section 316(b); 25 PA Code Approvals groundwater withdrawal as well as AR PC
Chapter 105 withdrawal from the Susquehanna River

Subdivision and Land Approval for Site Construction of buildings and other Ongoing
ST-01 Development Ordinance Development Plan structures NS PC

Section 500

Subdivision and Land Highway Occupancy Need to obtain a permit to establish Ongoing
Development Ordinance Permit for Construction construction entrances from local roads

ST-02 Section 800 Entrances and and to establish temporary roads during NS PC
Temporary Roads Construction

10 CFR 50.47 Local Emergency Need Letter of Agreement for nuclear COLA - Part 5 E Plan. Reference CCEPC-01, and LCEPP-01,
Planning Committee emergency plan.

ST-03 Verify need to have Emergency Plan Reviewed by Salem AR PC
Township.

Zoning Ordinance Section Noise Standard Noise control during construction and Ongoing
ST-04 318 operation NS PC

Zoning Ordinance Section Zoning Permit Need to rezone property for heavy May need special exception for nuclear plant.
ST-05 1302 industrial use NS PC

Zoning Ordinance Section Permit for Structure Demolish certain structures or move Ongoing
ST-0o 202 and 1303 Demolition or Move certain structures NS PC

Zoning Ordinance Section Sewer Permit Need to tie into Municipal Sewer System Ongoing
315; PA Act 537, Sewage NS PCST-07 Facilities of 1966
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I
-~ I _____________________

Act 45; 34 PA Code, Ch
401,403, 405

Uniform Construction
Code

Most municipalities administer t
locally.

uzerne County opted-In. Salem Twp Building Code Official is
ýennis R. Peters, 570-752-8044

ST-10
There is an exemption for power plant buildings. Exemption
does not apply to office buildings and other buildings not
directly related to generating electricity.

NS PC

Internal and/or Twp Notifications for Procedure needs to be developed that SSES must be notified before blasting.
ordinance Blasting list all the issues that need to be

addressed at SSES before and during Determine of Salem Township notification is required. NS PC
blasting.

TN Department of Tennessee Transportation of radioactive waste into Tennessee Department of Environment and Conservation
Environment and Radioactive License- the State of Tennessee (below regulatory (TNDEC) - Division of Radiological Health

TNDEC-01 Conservation Rule 1200-2- for Delivery limits material) NS PO
10.32 Uncertain where spent waste will be sent at this time - may be

Areva responsibility
Utah Department of General Site Access Transportation of radioactive waste into Slate of Ulah Department of Environmental Quality Division of
Environmental Quality Permit the State o Utah Radiological Control (UDEQ)

UDEQ-01 Radiation Control Rules NS PO
R313 26 Uncertain where spent waste will be sent at this time - may be

Areva responsibility

25 Pa Code Chapter 105 Excavation, dredging, Joint Permit Applicatlion-Taking of Need approval before clearing and grubbing
Federal Water Pollution Act, and/or disposal of wetlands, stream re-location, river intake
Sec. 404 & 401 dredged material in structure

USACE-01 navigable waters; AP PC
lilling of waters of U.S.
including wetlands.

49 CFR 107, Subpart G Certificate of Transportation of hazardous materials - Construction contractor required to obtain permits.
Registration this activity will likely be performed, or if

an established canier, has already been
USDOT-01 performed by the carder contracted to NS PC

transport the hazardous materials

40 CFR 82.162 Ozone-Depleting Recovery and recycling of ODS For construction, recommend a contract provision that
Substance (ODS) handling/servicing of all ODCs will follow USEPA riles. For

USEPA-01 Compliance operation: Assume not applicable. New facility appliances (air NS N/A
Certification conditioners, water coolers) should contain exempt, non-Class I

or Class II refrigerants
40 CFR 262.12 Hazardous Waste Generation and storage of hazardous

Generator Registration waste for <90 days
USEPA-02 (USEPA Identification NS PO

Number)

40 CFR 112, Subparts A - Spill Prevention and Onsite oil storage >1,320 gals No formal submissions - ensure preparation in time for facility
USEPA-03 C, 25 PA Code 245 Countermeasure (combined) >660 gals (single) start-up NS PO

Control Plan (SPCC) >42,000 gal (underground)
40 CFR 68 Risk Management - . Storage of chemicals listed in Section 112(r) of the clean Air Act

Planning above chemical-specific applicability thresholds will trigger the
need to develop a Risk Management. This could include Applicability to be

USEPA-04 hazardous chemical storage or the installation of a hydrogen determined

tank farm. Applicability to be determined.

Page 5 of 9



ICWA Section 316b rules for
new facilities (Phase I) at 40
CFR 125.84

Technology Available
(BTA) Approval

wth standard.

NSURE EPC CONTRACT SPECIFICATION INCLUDES THIS
REQUIREMENT.

I
USEPA-06 NS PC

Reference USEPA-06. Review for Duplication.
4 4 .4 .4 4SARA Title III
40 CFR Parts 31, 312, 313,
350-372
Pennsylvania Act 165,
Section 207

Chemicals subject to
Reporting
Requirements

The Superlund Amendments and
Reauthorization Act (SARA) of 1986
created EPCRA, also known as SARA
Title 111, a statute designed to improve
community access to information about
chemical hazards and to facilitate the
development of chemical emergency
response plans by state/tribe and local
governments, EPCRA required the
establishment of state/tn'be emergency
response commissions (SERCsfTERCs),
responsible for coordinating certain
emergency response activities and for
appointing local emergency planning
committees (LEPCs).

Required annually to prepare and submit a Tier Two Report by
March 1 of each year that summarizes (for the previous year)
all hazardous chemicals stored on site of 10,000 Ibs ur more,
and all Extremely Hazardous Substances stored on site of 500
lbs or more to:
1. PENNSAFE / PA Dept. of Labor & Industry
2. Luzeme County Emergency Management Agency
3. Shickshinny Fire Dept
4. Mocanaqua Fire Co
5. Reliance Fire Co
6. Salem Township Fire Co. No. 1
7. East Berwick Hose Co. No, 2

MSDS submissiions required as well.

USEPA-07 NS C

40 CFR 262.20 Hazardous Waste Dependent on generator status; Large Determination on generator status should be made before
Minimization Plan - quantity generator needs a plan to operation on how to minimize hazardous waste generation.

USEPA-08 Construction Phase minimize waste production; small NS PC
quantity generator must make a "good
faith" effort to minimize waste.

40 CFR 262.20 Hazardous Waste Dependent on generator status; Large Determination on generator status should be made before
Minimization Plan - quantity generator needs a plan to operation on how to minimize hazardous waste generation.

USEPA-09 Operation Phase minimize waste production; small NS PO
quantity generator must make a "good
faith" effort to minimize waste.

US Fish and Wildlife Consultation regarding Identification of protected species and Performance of an on-line Natural Diversity index (PNDI)
Services potential to adversely critical habitats onshe and in the vicinity, search. Define project area on PNDI application form. Submit
Endangered Species Act impact protected assessment of project construction and generate an electronic receipt that is sent, along with a
(ESA), Section 7 (16 USC species (non-marine and/or operation impacts, and USGS map, to the USFWS.

USFWS-01 35); 50 CFR 402 species) and critical concurrence on appropriate mitigation Once approval I concurrence o1 findings is obtained, provide PChabitats annual updated, Findings need also be submitted to the PA On-going
Game Commission, PA Fish and Boat Commission, PA
Department of Conservation and Natural Resources

Migratory Bird Treaty Act, Migratory Bird Permit Adverse impacts on protected species Likely not applicable since applying for wetlands permit
50 CFR 21 and/or their eggs or nests due to site

USFWS-02 operations. May or may not be N/A PC
applicable - survey of development
areas needed to assess presence of
migratory birds.

10CFR40 Source Material Possession, use and transfer of source
USNRC-01 License material NS PO
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USNRC-03

USNRC-04

station

operating licenses including licenses and authorizations
required by 10 CFR 20, 30, 40, 50 and 70, as appropriate and
ecessary.

AR I C

-t
10 CFR 70 Special Nuclear

Material License
Possession, delivery, receipts use,
transfer of fuel NS PO

10 CFR 30 By-Product Material Production, transfer, receipt, acquisition,
USNRC-05 License ownership, possession of nuclear NS PO

byproduct materials
10 CFR 52.80, 10 CFR Limited Work Applicable only it project status changes.

USNRC-05 60.10 Authorization (Not
applicable to Bell N/A N/A
Bend)

10 CFR 50.54, 52.17 Emergency Response COLA - Part 5 E Plan
USNRC-07 Plan - Construction AR PC

Phase

10 CFR 50.47 Emergency Response COLA - Part 5 E Plan
USNRC-08 Plan - Operation AR PO

Phase
10 CFR 50.59 Safety Evaluation for Perform a 50.59 evaluation of the impact Reference ST-11.

USNRC-09 Blasting at SSES from blasting activities during NS PC
construction.

Status Abbreviations
N/A - Permit not applicable to project.
NS - Application preparation has not begun.
AP - Application is in preparation.
AR - Application in review process.
DP - Draft permit issued.
Complete - Final permit/approval issued.

Timing Abbreviations
PC - Pre-construction, permit required prior to ground breaking.
C - Construction, permit required prior to commencing safety related construction activities.
PO - Pre-operation, permit required for activities related to system/plant start-up and testing, but before commercial operation.
0 - Operation, permit required for commercial operation.

Permit Date Abbreviations
A: Attained
F: Forecast
N: Need Date
N/A: Not Applicable
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1 The Magn" Ievens Fishery Conservation Management Act was reviewed and it was deterlilat the act intends to protect critical marine fishery habitats, both In
terms of m inl viability to support fish populations and in regulating commercial fishing from rvesting practices, As such, applicability to the Bell Bend project was
precluded d e inland project location. Although shad spawning runs have returned to the Sul'lanna River, a dam will not be constructed that would impede the fish
run and Clean Water Act 316b provisions will protect the shad population from entrainment,
2 Applicability to the Prevention of Significant Deterioration (PSD), Title V and Nonattainment New Source Review (NNSR) programs during construction and operation is
precluded as potential basis annual emissions will not exceed applicability trigger thresholds. The contaminants of concern are PM-1 0 from the cooling towers and oxides of

nitrogen from the emergency power engines.
3 The need to file a state (PaDEP) air permit to support construction is assumed not needed on the basis of requiring the concrete contractor to utilize fabric filter controls on
the concrete batch plant, thereby allowing for exemption from PaDEP permitting. The specific exemption is 25 Pa Code 127.14(a)(8).
4 The need for a Submerged Lands License Agreement will be determined by the state; no Initial action in terms of application submittal is required.
5 The facility will not treat waste water on-site, as such, waste water treatment facility permitting, is precluded.
6 Permitting of the dams associated with Storm water Retention Ponds 1 and 2 is precluded on the basis of a PaDEP regulatory waiver (Chapter 105.12, waiver 6) for

stormwater retention ponds.
7 Wetland permitting thru PaDEP is precluded as wetland disturbance will exceed the 1 acre limit threshold for eligibility for Programmatic General Permitting.
8 A Compliance Review Form (PADEP form 2700-PM-AQ0004) will need to accompany many applications. This form has been completed.
9 Land clearing activities under Pa Code Chapter 271.101 (b)(5) do not require approval; however, the manager of such activities shall implement best management practices.
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806.14(b)(2)(i) Need for government services or finances
and jo

806.14(b)(2)(ii) Commitment of government to provide ser 'c
finances OCT 15 2009

The Federal Energy Policy Act of 2005 provides two important go
incentives, which may be perceived as "services or finances." Thi'Vc- *;;
clearly demonstrates the federal government's commitment to provide such
services or finances.

The first incentive under the Act is the eligibility of new nuclear plants for
Production Tax Credits, as long as the following schedule milestones are
achieved:

COLA filed with NRC by 12/31/2008
First "safety related" concrete pour by 12/31/13
Commercial operations by 12/31/2020

The Production Tax Credits can amount to as much as $125 million per
1,000 megawatts (MW) of production, for each of the first eight years of
operation. The Production Tax Credits are more fully described
immediately below.

Production Tax Credits For New Plants
The legislation provides a production tax credit of 1.8 cents per kilowatt-
hour for 6,000 MW of capacity from new nuclear power plants for the first
eight years of operation.

A qualifying advanced nuclear facility is a nuclear facility for which a
company (or comparies) has received an allocation of megawatt capacity
and which is placed in service before 2021.

The 6,000 MW of capacity eligible for the credit is allocated by the
Secretary of the Treasury (in consultation with the Secretary of Energy). If
more than 6,000 MW of new nuclear generating capacity is operating in any
given year and is eligible for the production tax credit, the Treasury
Secretary will presumably apportion the 6,000-MW allocation on a pro rata
basis among the nuclear plants in operation.

806.14(b)(2)(i)
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The aggregate amount of credit that a taxpayer may claim in any year during
the eight-year period is subject to two limitations, based on allocated
capacity and an annual limitation:

(1) The company may claim credit only for production of electricity equal to
the ratio of the allocated capacity that the taxpayer receives from the
Secretary to the rated nameplate capacity of the company's facility. For
example, if the company receives an allocation of 750 MW of capacity from
the 6,000 MW, and the company's facility has a rated nameplate capacity of
1,000 MW, then the company may claim three-quarters of the allowable
credit, or 1.35 cents per kilowatt-hour, for each kilowatt-hour of electricity
produced at the facility (subject to the annual limitation described below).

(2) A company operating a qualified facility may claim no more than $125
million in tax credits per 1,000 MW of allocated capacity in any one year of
the eight-year credit period. If the company operates a 1,350-MW plant and
has received an allocation for 1,350 MW of capacity eligible for the credit,
the company's annual limitation on credits that may be claimed is equal to
1.35 times $125 million, or $168.75 million.

If the company operates a facility with a nameplate rated capacity of 1,000
MW but has received an allocation from the Secretary for 750 MW of credit-
eligible capacity, then the two limitations apply such that the company may
claim a credit equal to 1.35 cents per kilowatt-hour of electricity produced
(as described above), subject to an annual credit limitation of $93.75 million
in credits (three-quarters of $125 million):

The production tax credit places nuclear energy on equal footing with other
sources of emission-free power, including wind and closed-loop biomass.
These other sources have received a production tax credit since 1992.

The Energy Policy Act of 2005 also provides access to Department of
Energy (DOE) Loan Guarantees that can cover up to 80% of the
construction costs of a project. The DOE Loan Guarantees are described
immediately below, followed by an explanation of the need for such
incentives.

806.14(b)(2)(i)
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Loan Guarantees for New Nuclear Plants
The bill authorizes the Energy Secretary to provide loan guarantees to
support the development of innovative energy technologies "that avoid,
reduce or sequester air pollutants or anthropogenic emissions of greenhouse
gases."

These technologies include nuclear energy facilities, renewable energy, coal
gasification and hydrogen fuel-cell technology. The loan guarantee can be
up to 80 percent of the project cost. The Secretary sets the rate, and full
payment must be made within 30 years or 90 percent of the project's life.

The legislation creates a self-financing Energy Loan Guarantee Fund that
minimizes the potential costs to the federal government. The legislation
provides two alternatives to finance the cost of a loan guarantee:

" The project developer can pay the cost of the loan guarantee into the
fund.

• The Secretary of Energy can request an appropriation for that amount,
and the project developer pays back that amount over time.

The cost of a loan guarantee is a small percentage of the face value of the
amount being guaranteed, much like the loan origination fee charged by a
bank when it provides a home mortgage.

The incentives provided pursuant to the Energy Policy Act of 2005,
particularly the DOE Loan Guarantees, are absolutely essential to the
success of a new nuclear project. Financing of new nuclear power plants
poses unique challenges for projects and their sponsors. PPL, in consultation
with its financial advisors, believes that, absent a long-term, guaranteed loan
similar to the DOE Loan Guarantee, a project financing market for the
project would not exist.

Several factors negatively affect the ability to raise non-recourse, project
debt financing for a new nuclear facility, namely:

* Long lead-time construction with no interim cash flows available for
debt service;

806.14(b)(2)(i)
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* New technology risk involved in building the superior technology of
Generation III+ nuclear plants;

" Complexity in the construction of nuclear power plants and the
financing risks associated with potential delays and cost overruns;

" Potential regulatory delays despite an overhauled and streamlined
licensing process;

* Limited domestic construction experience in building new nuclear
power plants given the hiatus of several decades since last build-out;

" Magnitude of costs associated with these large projects relative to the
size of U.S. power/utility companies and to the depth of the project
financing markets;

" Absence of a power contracting market with flexibility and depth
necessary to support adequate long term financing on commercially
reasonable terms.

" 20+ year tenor to secure adequate financing on commercially
reasonable terms.

The alternative to financing with the DOE Loan Guarantee Program would
be to finance in the commercial markets on terms and conditions that would
likely be challenging for power and utility companies to accept - shorter
term debt, higher equity component, incremental on balance sheet debt
attribution, and higher asset concentration. For these reasons, the DOE Loan
Guarantee Program provides benefits to the applicants in the following key
areas:

1. Debt tenor: DOE provides for 30-year financing. Given the high capital
costs of a new nuclear facility, the longer debt maturity is required to ensure
adequate debt serviceability and reduce refinancing risk. A 30-year debt
maturity is not excessive given the 60-year expected lives of the assets.

2. Absolute leverage: The DOE Loan Guarantee is available for up to 80%
of the Eligible Project Costs. The increase in leverage makes the required
cost of electricity on a cost per kilowatt basis more affordable to the end
customer. If a loan were financed with the project sponsor's capital structure
of approximately 56% debt and 44% equity, the costs would be less
economic for customers. The DOE Loan Guarantee ensures that the policy
objectives are met with the least cost alternative.

806.14(b)(2)(i)
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3. Preservation of Corporate Credit: The absolute leverage necessary to
make the project economic to both the project sponsor and the consumer
would severely challenge the creditworthiness of the project sponsor.
Structured correctly, the guaranteed and nonrecourse nature of a project's
financing will afford off-credit treatment of a significant portion of the debt
and would preserve the creditworthiness and credit rating of the sponsor.
Such risk segregation would enable the project sponsor to undertake the
project without risking the entire enterprise.

4. Reduces Asset Concentration Risk: In the absence of a guarantee and
resulting off-credit treatment, the project would constitute 61% of the
current property, plant and equipment, and 45% of the total asset balances of
the project sponsor. PPL-believes that investors would be challenged with
that level of asset concentration without the risk sharing mechanism of the
DOE Loan Guarantee. PPL believes that with the DOE Loan Guarantee, the
project would be able to raise adequate debt financing from the Federal
Financing Bank (FFB) and other sources of credit (such as export credit
agencies), so long as such other credit providers can be secured by the assets
on aparipassu basis with the FFB/DOE Loan.

806. 14(b)(2)(i)
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INTRODUCTION

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

Susquehanna Steam Electric Station in Salem Township, Luzerne County,

Pennsylvania (Figure 1). Normandeau Associates, Inc. was contracted by AREVA NP,

Inc. to assess the aquatic communities of water bodies on and adjacent to the proposed

BBNPP owner controlled area (OCA). Herein the OCA is referred to as the site.

Sampling was performed to determine the community composition of benthic

macroinvertebrates and fish inhabiting several ponds and small streams, as well as

North Branch Canal, potentially to be affected by construction of the plant.

Personnel

This fishery and macroinvertebrate report for the BBNPP site is the product of efforts

from many well-trained personnel. Field work was accomplished by field biologists

Jayme Schaeffer, Charles Dix, and Matthew Williams under the direction of aquatic

scientist Bryan Lees, who also coordinated the laboratory processing of

macroinvertebrate samples at Normandeau's Stowe laboratory. Identification of the

macroinvertebrate samples was completed by Bryan Lees, Stacy Lathrop, and George

Christian. Melonie Ettinger, Brenda Strouse, and Connie Booz provided secretarial and

computer support for tables and text. Bryan Lees prepared the report, and Project

Manager, Paul Harmon, coordinated the efforts.

METHODS

Fish Collections

Six ponds were surveyed for fish within the BBNPP site (Figure 2). Johnson's Pond,

Beaver Pond, Unnamed Pond 1, Farm Pond, and West Building Pond were surveyed

for fish during November 2007 and July 2008. Unnamed Pond 2 was surveyed for fish



during July 2008. The fish community was assessed using several gear types including

a 4-ft x 8-ft flat seine, 12-ft jon boat outfitted with a single anode probe and an

electrofishing pram with a single anode probe. At each location the appropriate gear

type was selected based on access and pond depth. The small and shallow West

Building Pond was sampled with the seine. The large and shallow Farm Pond was

sampled with the seine in 2007 and with the towed electrofishing pram during 2008.

The larger Beaver Pond and Johnson's Pond were sampled with the 12-ft jon boat. The

shallow Unnamed Pond 1 was sampled with the electrofishing pram. Unnamed Pond 2

was too shallow to seine (only a few inches of water present) so visual inspections were

made to determine if fish were present. Both electrofishing gears were powered by a

Georator unit producing 230 volt DC current with output ranging from 2 to 5 amperes.

For all gear types an effort was made to sample the entire pond perimeter and cover all

habitat types including several transects across Johnson's Pond.

An attempt was made to sample the fish community in North Branch Canal with the 12-

ft jon boat. Excessive duckweed on the water surface as well as thick beds of

submerged aquatic vegetation made it impossible to effectively survey the fish

community. As a result of these conditions it was determined that sampling should be

completed at a later date. Nonetheless, the composition of the fish assemblage in the

Canal is assumed to be similar to the fish assemblage in Lake Took-a-While which

consists mainly of sunfish, bass, cyprinids (minnows), and catfish (Ecology III 2000).

The Lake is hydrologically connected to the Canal. The fish community in the Lake is

typical of other warmwater lentic waterbodies in Pennsylvania. No threatened,

endangered, or species of special concern are believed to inhabit the Canal nor are any

known to inhabit the Lake.

Six stations were surveyed for fish in Walker Run both within and downstream of the

BBNPP site boundaries (Figure 3). Stations 1, 2, and 3 were surveyed during

November 2007 and April and July 2008. Stations 4 and 5 were surveyed during April

and July 2008. Station 6 was surveyed during July 2008. Walker Run fish surveys

were completed using the towed electrofishing pram outfitted with a single or double



anode probe, depending on the width of the stream reach being surveyed. At each

station a single electrofishing pass was completed. Station length varied from 100 feet

at Station 6 to 280 feet for Station 4. All captured fish were identified to species and

enumerated; a subsample of each species was measured for total length and then all

fish were released.

Three unnamed tributaries were assessed during July 2008 (Figure 3). Unnamed

Tributary 1 was dry and no fish were present. Unnamed Tributary 2 and 3 were too

small and overgrown with vegetation to effectively survey for fish. However, visual

inspections were made of both streams and no fish were observed.

Stream Macroinvertebrates

Benthic macroinvertebrates were collected from Stations 1 and 2 in Walker Run during

November 2007 and April and July 2008 and from Stations 4 and 5 during April and July

2008. Benthic macroinvertebrates were also collected from Station 6 in Walker Run

during July 2008. Three unnamed tributaries (Unnamed Tributary 1, 2, and 3) to the

Susquehanna River were also surveyed during July 2008. Unnamed Tributary 1 was

completely dry thus a benthic sample was not collected. A 500-micron mesh D-frame

kick net was utilized for the collections. A total of 1 minute of kicking at two or three

locations was completed for each station. Samples were collected from riffle areas with

cobble substrate, although limited cobble was present at Station 1. The contents of

each kick were composited into one sample. Each sample was labeled, preserved in

70% isopropanol, and transported to Normandeau's laboratory for sorting and

identification. Each sample was completely sorted and abundant taxa (>200

specimens) were subsampled. All insects, except Chironomidae, were identified to

genus level. Non-insects were identified to genus or order level depending on the

particular group.

Pond/ Canal Macroinvertebrates
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Benthic macroinvertebrates were collected from North Branch Canal, Johnson's Pond,

Beaver Pond, and Unnamed Pond 1 during July 2008. A 500-micron mesh D-frame

kick net was utilized for the collections. A sample consisted of making several net

sweeps along the shoreline of each waterbody. Each sweep was composited into a

single sample at each location and preserved in 70% isopropanol, and transported to

Normandeau's laboratory for sorting and identification. A qualitative sort of each

sample was completed and most organisms were identified to order or family.

Site Description

Walker Run is a second order cool water stream that flows through a section of the

proposed BBNPP site. The main stem of Walker Run flows south through the western

portion of the site and a secondary branch (east fork) flows west until it's confluence

with the main stem. Station 1 was the most downstream station within the site,

spatially located below the confluence with the east fork tributary, on the main stem of

Walker Run. This section of the stream flowed through forested land with average

stream width of 11 ft and maximum depth of 1 ft. Bottom substrate was a mix of silt and

sand with some woody debris. Station 2 was located on the rnain stem of Walker Run,

upstream of Station 1 and the east fork tributary. This section of the stream flowed

through actively farmed fields and was overgrown with scrubby vegetation and small

trees. Average water depth was less than 1 ft, although several deep pools were

present, and stream width averaged 9 ft. Bottom substrate was composed mainly of

sand and large cobble. Station 3 was located on the east fork tributary to the main stem

of Walker Run. At this location the stream flowed through forested land, averaged 5 ft

in width, and had limited flow with water depths less than 1 ft. Stream substrate was

comprised of a mixture of silt and clay. Station 4 was located downstream of Station 1,

approximately 0.5 miles from the site boundary. This section of the stream flowed

through an active dairy farm with animal access to the entire sample reach. Few trees

were present along the stream bank with grasses being the dominant cover type within

the riparian corridor. Stream width averaged 16 feet and depths varied from less than a

foot to nearly 3 feet deep in one deep trough-like pool. Substrate was composed mainly
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of large cobble with fine sediments in the depositional areas. Station 5 was roughly

0.25 miles downstream of Station 4 and flowed through a narrow strip of forested land.

The stream was widest here averaging 21 feet across and also had the steepest

gradient. Bottom substrate was composed of large cobble and no pools were present

within the reach. Station 6 was the most upstream station on the main stem of Walker

Run and it flowed along a maintained grassy area. The stream bank was bordered by a

narrow strip of shrubs and trees and stream width varied from 4 ft to 15 ft.

Unnamed Tributary 1 was located at the eastern corner of the site just downstream of

the boundary. It is a small intermittent stream that flowed through a forested patch of

land at the assessment location and was completely dry at the time of sampling,

Stream channel width ranged to 5 ft. Unnamed Tributary 2 was a small stream that

flowed in an easterly direction through the eastern portion of the site before it eventually

entered Lake Took-a-While. It flowed through a mix of shrubs and grasses with stream

channel width ranging up to 4 ft. Unnamed Tributary 3 was located downstream of the

site, approximately 1/3 of a mile from the site boundary. The stream had limited

discharge during sampling and flowed through a narrow forested patch of land with

stream width ranging to 5 ft. It was mostly fed by a small impoundment along Confers

Lane and upstream of this point the stream channel was dry.

Habitat Assessments

Habitat assessments were performed using the EPA Rapid Bioassessment Protocols

(RBP) for high gradient streams (Barbour et al. 1999). Assessments were completed

on Walker Run during April 2008 at Stations 1-5 and during July 2008 at Station 6. The

RBP evaluates and scores a total of ten parameters on a 0 to 20 scale, with 200 being

the highest total score possible. Each parameter is important in determining the quality

of the in-stream and riparian habitat that influences the structure and function of the

aquatic community in the stream. Degraded habitat conditions are considered one of

the major stressors to aquatic communities and can lead to alterations in natural aquatic

assemblages.



Total habitat scores were similar for Stations 1, 2, 3, 5, and 6 (Table 1), ranging from

144 to 166. For the most part each of these stations scored similarly for most of the

habitat parameters. The total score for Station 4 was 123. This station scored

significantly lower than the other stations for three parameters: bank stability, vegetative

protection, and riparian vegetative zone width. The low scores for these parameters are

a direct result of the use of the land area around the stream as pasture for dairy cows.

Water Quality

Temperature, pH, dissolved oxygen, and conductivity were measured during collections

at each of the six Walker Run stations and in several of the ponds. A Horiba U-10

multimeter was used to collect the in-situ water quality data. Most water quality

parameters were similar among each of the stream stations (Table 2). The only

exception was conductivity in the east fork tributary (Station 3), which was

approximately twice as high as any of the other stations. Similarly, water quality among

the ponds was comparable although conductivity was much lower for Johnson's Pond

than the other four ponds (Table 3).

RESULTS AND DISCUSSION

Fish

2007 Pond Surveys

No fish were collected in the West Building Pond or Unnamed Pond 1. Fish were

present within Johnson's, Beaver, and Farm ponds from which a total of 254 fish

representing seven species and one hybrid was collected (Table 4), Beaver Pond

yielded a total of 164 fish representing five species and one hybrid. Brown bullhead

was the dominant species within Beaver Pond, comprising 61% of the catch. A total of

89 fish representing three species was collected from Johnson's Pond with bluegill
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being numerically dominant, comprising 96% of the catch. A single creek chub was

collected from Farm Pond. Length ranges of fish collected in the ponds are given in

Table 5.

2008 Pond Surveys

No fish were collected from West Building Pond, Unnamed Pond 1, or Unnamed Pond

2. For the other three ponds (Beaver, Johnson's, Farm) a total of 356 fish representing

nine species and one hybrid was collected (Table 6). A total of 64 fish representing four

species and one hybrid was collected from Beaver Pond. The predominate species in

Beaver Pond was brown bullhead, comprising 39.1% of the catch. Johnson's Pond

yielded a total of 240 fish representing three species and one hybrid with bluegill being

numerically dominant, comprising 85.8% of the catch. Fifty-two fish representing four

species were collected from Farm Pond with creek chub the predominant species,

comprising 82.7% of the catch. Length ranges of fish collected in the ponds are given in

Table 7.

The fish assemblages observed within Beaver Pond and Johnson's Pond were

characteristic of a typical warm-water pond in Pennsylvania (Cooper 1983). Most of the

species including largemouth bass, bluegill, and brown bullhead are commonly

recommended by extension agencies for stocking in small ponds in Pennsylvania (PSU

2000). In both ponds the predominant fish species were from the families

Centrarchidae (sunfishes) and Ictaluridae (catfishes). Several species within these two

families are common inhabitants of ponds throughout Pennsylvania. Beaver Pond had

the most balanced and diverse fish assemblage with both brown bullhead and green

sunfish being abundant. Three centrarchids were present in Johnson's Pond with

bluegill being abundant. Community composition was similar within both ponds during

Fall 2007 and Summer 2008. The Farm Pond fish assemblage was not representative

of a typical fish community for ponds in Pennsylvania. A majority of the species

collected in Farm Pond including creek chub, white sucker, and blacknose dace

normally inhabit streams and rivers and are not found in ponds (Cooper 1983). It is
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probable that these fish were washed into Farm Pond during flood events that caused

Walker Run to overflow it's banks.

No rare, threatened, endangered, or species of special concern were collected.

Walker Run Fall 2007

Seven species of fish and one hybrid totaling 299 individuals were collected from three

stations on Walker Run during the fall of 2007 (Table 8). Station 1 yielded 151

individual fish of five species with blacknose dace and creek chub being the numerically

dominant species. A total of 56 fish representing five species was collected from

Station 2. Species composition and relative abundance was similar for Stations 1 and 2

with blacknose dace and creek chub being co-dominant. For Station 3, 92 fish

representing five species and one hybrid were collected with creek chub being

numerically dominant, comprising 70% of the catch. Length ranges of fish collected in

Walker Run during the fall of 2007 are given in Table 9.

Walker Run Springq 2008

Ten species of fish totaling 857 individuals were collected from five stations on Walker

Run during the spring of 2008 (Table 10). A total of 112 individuals representing six

species was collected from Station 1 ; Station 2 yielded 101 individuals and four species

of fish. Blacknose dace was numerically dominant at Stations 1 and 2 comprising

43.8% and 45.5% of the total, respectively. For station 3 a total of four species and 50

individual fish was collected with creek chub being dominant, comprising 32.0% of the

total. Station 4 yielded 371 individuals and nine species and at Station 5 a total of six

species and 223 individuals was collected. The dominant species at Station 4 was

white sucker, comprising 40.7% of the total and for Station 5 blacknose dace was

numerically dominant, comprising 83.4% of the collection. Length ranges of fish

collected in Walker Run during the spring of 2008 are given in Table 11.



Walker Run Summer 2008

Ten species and one hybrid fish totaling 921 individuals were collected from six stations

in Walker Run during July 2008 (Table 12). Station 4 yielded the greatest number of

individuals (430) and the most species (9). The fewest number of fish (51) and species

(4) were collected from Station 3. Blacknose dace, creek chub, and white sucker were

among the predominate species at most of the stations. Length ranges of fish collected

in Walker Run during the summer of 2008 are given in Table 13.

The fish assemblage observed in Walker Run was characteristic of similar-sized

coolwater streams throughout eastern Pennsylvania (Fairchild 1998, Horwitz 2008). A

mixture of both coldwater and warmwater species was collected throughout the

watershed. Walker Run is currently designated as a cold water fishery (PA 1980). This

designation indicates that in Walker Run the maintenance or propagation, or both, of

fish species including the family Salmonidae occurs. This designation was confirmed

with the collection of brown trout which are in the family Salmonidae.

In Walker Run a general trend of increasing species diversity and abundance was

observed at stations that were farther downstream, which is a common characteristic of

smaller headwater streams. Similar species composition and abundance was observed

during the fall, spring, and summer sampling events. Although brown trout was present

during the spring and summer but not the fall sampling effort. Seasonal movement of

brown trout within the streamn most likely explains their presence during spring and

summer and not during the fall. The brown trout appeared to be naturally reproduced,

wild fish. Trout are not currently stocked in Walker Run by the PFBC.

Four species that were relatively abundant throughout the surveyed locations in Walker

Run were blacknose dace, creek chub, white sucker, and tessellated darter. The
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abundance of blacknose dace and creek chub in Walker Run offers an important forage

base for brown trout and other predatory fish. Blacknose dace distribution is

widespread in Pennsylvania and nearly every stream in Pennsylvania contains

blacknose dace (Cooper 1983). Additionally, white sucker, creek chub, and tessellated

darter are also widely distributed throughout Pennsylvania.

Qualitative collections of crayfish were completed while electrofishing in the lower

reaches of Walker Run during summer 2008 (Stations 4 and 5) Crayfish were

extremely abundant and only one species was collected, Orconectes obscurus.

Another species, Cambarus bartonii bartonii, however, was collected in Walker Run

benthic macroinvertebrate samples.

No rare, threatened, endangered, or species of special concern were collected nor

would any be expected to occur in Walker Run.

Macroi nvertebrates

Ponds/Canal 2008

The macroinvertebrate communities within the ponds and Canal were similar. In all four

water bodies Chironomidae (midges) was the most abundant group. Other common

taxa within the ponds and Canal include Odonata, Hemiptera, Oligochaeta, and

Gastropoda. In two of the ponds, Johnson's and Beaver, the mayfly Caenis was

present. This species commonly inhabits lentic habitats. No other Ephemeroptera,

Trichoptera, or Plecoptera (EPT) were identified. In addition, no mussels were

observed in any of the water bodies.

Walker Run Fall 2007

A combined total of 2,510 macroinvertebrates representing 66 taxa was collected from

Walker Run during the fall of 2007 (Tables 14 and 15). Diptera was the dominant group
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both numerically (48.1%) and by the number of taxa (n=15). The EPT group made up a

large proportion of the total taxa and was represented by 30 genera.

A total of 1,349 macroinvertebrates representing 46 taxa was collected from Station 1

(Table 14), Diptera was the dominant group at Station 1 comprising 73.0% of the

macroinvertebrates; most of the dipterans were in the family Chironomidae. Diptera

was also the most diverse group with 13 taxa being collected. The EPT grouping

comprised 12.3% of the macroinvertebrates with a total of 12 taxa present from this

group. The caddisfly Cheumatopsyche was the most abundant EPT taxon representing

4.3% of the macroinvertebrates.

At Station 2 a total of 1,161 macroinvertebrates from 52 taxa was collected (Table 15).

Of these, two groups were essentially co-dominant, Ephemeroptera and Coleoptera

comprising 33.6% and 31.4% of the total, respectively. Diptera were also fairly

numerous accounting for 19.2% of the macroinvertebrates. The combined contribution

of the EPT group accounted for 45.9% of the rnacroinvertebrates and over half of the

total taxa (n= 26 taxa). The mayfly Stenonema was the most abundant EPT taxon

comprising 22.8% of the macroinvertebrates.

Walker Run Spring 2008

A total of 15,228 organisms and 69 taxa was collected from Walker Run during Spring

2008 (Tables 16-19). Similar to fall 2007, Diptera was the dominant group both

numerically (81.1%) and by number of taxa (15). The EPT group comprised a large

number of the total taxa with 27 genera identified.

For Station'1 a total of 1,510 organisms and 44 taxa was collected (Table 16). Diptera

was most abundant comprising 65.2% of organisms with most of the dipterans being in

the family Chironomidae. The EPT group was also common, comprising 25.7% of

macroinvertebrates. The mayfly Eurylophella was the dominant EPT taxon, comprising

18.1% of the macroinvertebrates.
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At Station 2 a total of 43 taxa and 3,765 organisms was collected. Diptera was the

dominant group accounting for 60.0% of organisms (Table 17). The blackfly

Prosimulium was the most numerous taxon comprising 53.8% of all organisms. The

EPT group accounted for 22.4% of organisms and 21 taxa. Several mayflies were

numerous with Ephemerella being the dominant EPT taxon, accounting for 6.2% of all

organisms.

A total of 2,481 organisms and 35 taxa was collected from Station 4 (Table 18). Diptera

was the predominate group comprising 72.7% of all organisms. Of these,

Chironomidae was the dominant organism accounting for 49.5% of the total. The EPT

group accounted for 22.3% of organisms and 13 taxa with the mayfly Ephemerella

being most numerous at 1 1.0%.

At the most downstream location, Station 5, a total of 7,472 organisms and 24 taxa was

collected (Table 19). The blackfly, Prosimulium, was the predominate organism
k

accounting for 83.9% of the total. The EPT group comprised 4.9% of the total with nine

taxa from the group being identified.

Walker Run Summer 2008

A total of 7,247 organisms and 59 taxa was collected from Walker Run during the

summer of 2008 (Tables 20-24). Similar to both fall 2007 and spring 2008, Diptera was

the most abundant group both numerically (30.9%) and by number of taxa (13). The

EPT group comprised a large number of the total taxa with 22 being identified.

At Station 1 a total 1,233 organisms and 36 taxa was collected (Table 20). Diptera was

the most abundant group comprising 44.3% of all organisms, with Chironomidae

accounting for a large proportion of the group at 41.8%. The EPT group accounted for

28.5% of all organism and 12 taxa with the caddisfly Cheumatopsyche being most

numerous at 13.4%.
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For Station 2 a total of 689 organisms and 31 taxa was collected (Table 21). Diptera

was the most abundant group comprising 41.9% of organisms with most of the

dipterans being in the family Chironomidae. The EPT group was also common,

comprising 33,1% of the macroinvertebrates and 13 taxa. The mayfly Baetis was the

dominant EPT taxon comprising 12.5% of all organisms.

Station 4 yielded a total of 1,796 organisms and 36 taxa (Table 22). Trichoptera was

the most abundant group, comprising 47.1% of all organisms. A majority of the

trichopterans were Cheumatopsyche (29.7%) and Hydropsyche (11.1%). Overall, the

EPT group comprised 54.0% of all organisms with the afformentioned Cheumatopsyche

being the most abundant taxon within the group. A total of 12 EPT taxa was collected.

At Station 5 a total of 774 organisms and 33 taxa was collected (Table 23). Trichoptera

was the most abundant group, comprising 44.1% of all organisms with Chimarra being

the most numerous organism in the group (24.9%). A total of 14 EPT taxa was

collected and this group comprised 63.8% of all organisms.

Station 6, the most upstream station, yielded 2,755 organisms and 34 taxa (Table 24).

Ephemeroptera was the dominant group accounting for 33.7% of all organisms with

Baetis being the most numerous organism in the group (23.8%). A total of 13 EPT taxa

was collected which comprised 60.9% of all organisms.

The macroinvertebrate community present in Walker Run was diverse and

representative of a small coolwater stream in eastern Pennsylvania. A total of 88 taxa

was collected. Almost half (43) of these taxa were within the EPT group. Taxa within

this group are generally considered intolerant to most types of water pollution and

habitat degradation. The benthic macroinvertebrates present in Walker Run was

indicative of a healthy, clean-water stream community.
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For the most part, species abundance and composition was similar among stations and

between seasons. Most of the differences were related to the heterogeneous or
"patchy" distribution of macroinvertebrates. However, some more specific differences

were evident. Some of the seasonal differences were related to the life history

characteristics of benthic macroinvertebrates. For example, as a part of the life history

of many mayfly species there is an egg diapause. This results in many species being in

egg stage during summer and not hatching until fall; therefore, these species would not

be collected in benthos samples. Additionally, seasonal differences in abundance can

be related to "blooms" of organisms. This phenomenon occurred at Stations 2, 4, and 5

during the spring when large numbers of the blackfly Prosimulium were collected. Most

species within this genus mature in the spring and can be highly abundant if habitat

conditions are especially favorable (Adler 1986). These habitat conditions include swift

currents for feeding and stable, size-specific substrate for attachment. Both of these

parameters were present at Stations 2, 4, and 5 and appear to explain the large

abundance of blackfly in each of the areas.

No rare, threatened, endangered, or species of special concern were collected or are

thought to occur within the Walker Run watershed.

Unnamed Tributary 2

A total of 8,161 organisms and 16 taxa was collected from Unnamed Tributary 2 (Table

25). The macroinvertebrate community was dominated by the amphipod Gammarus

which comprised 95.9% of all organisms. A single EPT taxon, the mayfly Baetis, was

collected which comprised 0.3% of the collection.

Unnamed Tributary 3

A total of 444 organisms and 17 taxa was collected from Unnamed Tributary 3 (Table

26). Diptera was the dominant group comprising 73.4% of all organisms with
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Chironomidae accounting for 52.3% of the dipterans. The EPT group comprised 18.9%

of all organisms and a total of 6 taxa was collected.
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Table 1. Habitat assessment' summary for six stations located on Walker Run.

Station
Habitat Parameter 1 2 3 4 5 6

Epifaunal Substrate/
Available Cover

Embeddedness

Velocity/Depth regime

Sediment Deposition

Channel Flow Status

Channel Alteration

Frequency of Riffles

Bank Stability

15 17 14 17 18 15

15

12

12

19

19

16

18

15

16

19

16

16

7
6

6
6

14

9

14

19

19

14

8
8

8
8

15

15

12

19

17

16

2
2

2
2

16

13

17

19

19

18

8
9

9
9

15

15

16

16

15

16

7

6

6
6

Left Bank
Right Bank

.Left Bank
Right Bank

7
7

Vegetative Protection

Riparian Vegetative
Zone Width

Left Bank
Right Bank

9
9

150

4

4

150

8
8

151

2

2

123

4
7

166

6
5

144Total Score

U.S. EPA. 1999. Rapid Biooassessment Protocols For Use in Streams and

Wadeable Rivers: Periphyton, Benthi.c Macroinvertebrates, and Fish.
Second Edition. EPA 841-B-99-002.
(http://wwwepa. gov/OWOW/monitoring/techmon. html)



Table 2. Water quality data collected from Walker Run during Fall 2007 and Spring and
Summer 2008.

Station
Season Parameter 1 2 3 4 5 6

Fall 2007
Temperature (°C) 5.2 6.2 6
pH 6.6 6.8 6.7
Dissolved Oxygen (mg/I) 11.5 11.2 11.1
Conductivity (ý,Slcmj 127 95 334

Spring 2008
Temperature (*C) 8.8 9.3 11.2 8.3 10.6
pH 6.5 7.5 7.8 7.6 7.6
Dissolved Oxygen (mg/I) 11.8 11.7 11.2 12 12.7
Conductivity (pS/cm) 80 63 158 81 81

..........................................................................................................................

Summer 2008
Temperature (°C) 20.5 21.3 22.4 22.7 24.7 24.1
pH 6.3 6.4 7.1 7.5 7.3 7.3
Dissolved Oxygen (mg/I) 7 8.2 7 8.4
Conductivity (pS/cm) 86 80 195 85 81 70



Table 3. Water quality data collected from the ponds during Fall 2007 and Summer 2008.

Pond

Season Parameter West Building Beaver Johnson's Farm Unnamed 1

Fall 2007
Temperature (0C) 5.2 7.1 8.5 9.0 5.4
pH 7.2 7.5 7T2 6.2 6.1
Dissolved Oxygen (mg/I) 10.6 14.2 11.1 10.5 10.9

Conductivity (pS/cm) 261 426 35 110 93

Spring 2008
Temperature (0C) 25.0 25.7 26.0 23.9
pH 7.1 6.0 6.0 6.3
Dissolved Oxygen (mg/I) 6.8 7.2 - 7.1
Conductivity (pS/cm) 245 35 83 109



Table 4. Number and percent composition of fish collected from three ponds located within the proposed BBNPP site,
November 8, 2007.

Beaver Pond Johnson's Pond Farm Pond
Common name Scientific narne Number Percent Number Percent Number Percent

Bluegill Lepomis macrochirus 5 3 85 96
Brown bullhead Ameiurus nebulosus 100 61
Creek chub Semotilus atromaculatus 1 1 1 100
Golden shiner Notemigonus crysoleucas '1 1
Green sunfish Lepomis cyaneflus 48 29
Largemouth bass Micropterus salmoides 3 3
Sunfish hybrid Lepornis sp. 9 5
White crappie Pomoxis annularis 1 1

Total number of organisms 164 89 1
Total number of species1 5 3 1

Note that no fish were collected from either the, West Building Pond or Unnamed' Pond
1 excludes sunfish hybrid



Table 5. Length range of fish collected from ponds within the BBNPP site during
November 2007.

Total Length (mm)
Beaver Pond Johnson's Pond Farm Pond

Minimum Maximum Minimum Maximum Minimum MaximumTaxon

White crappie 89
Bluegill 78 98 42 116
Golden shiner 101
Creek chub 55
Green sunfish 36 120
Largemouth bass 89 341
Brown bullhead 64 250
Sunfish hybrid 75 91



Table 6. Number and percent composition of fish collected from three ponds located within the proposed
BBNPP site, July 2008.

Beaver Pond Johnson's Pond Farm Pond
Common name Scientific name Number Percent Number Percent Number Percent

Black nose dace Rhinichthys atratulus 4 7.7
Bluegill Lepornis macrochirus 1 1.6 206 85.8
Brown bullhead Ameiurus nebulosus 25 39.1
Creek chub Sernotilus atromaculatus 43 82.7
Golden shiner Notemigonus crysoleucas 17 26.6 3 5.8
Green sunfish Lepomis cyanellus 20 31.3
Largemouth bass Micropterus salmoides 23 9.6
Sunfish hybrid Lepomis sp. 1 1.6 4 1.7
White crappie Pomoxis annularis 7 2.9
White sucker Catostomus commersoni 2 3.8

Total number of organisms 64 240 52
Total number of species1  4 3 4

Note that no fish were collected from either the West Building Pond, Unnamed Pond, or Unnamed Pond 2
1excludes sunfish hybrid



Table 7. Length range of fish collected from ponds within the BBNPP site during July 2008.

Total Length (mm)
Beaver Pond Johnson's Pond Farm Pond

Taxon Minimum Maximum Minimum Maximum Minimum Maximum

White crappie 120 190
Bluegill 75 30 160
Golden shiner 32 125 27
Creek chub 21 112
Blacknose dace 22 40
Green sunfish 54 145
Largemouth bass 40 355
Brown bullhead 80 225
Sunfish hybrid 95 140 230
White sucker 87 134



Table 8. Number and percent composition of fish collected from three stations on Walker Run located within
the proposed BBNPP site, November 8, 2007.

Station 1 Station 2 Station 3
Common name Scientific name Number Percent Number Percent Number Percent

Blacknose dace Rhinichthys atratulus 59 39. 17 30 3 3
Bluegill Lepomis macrochirus 7 8
Creek chub Semotilus atromaculatus 46 30 18 32 64 70
Fallfish Semotllus-corporalis 22 15 1 2

Green sunfish Lepomis cyanellus 2 4 10 11
Sunfish hybrid Lepomis sp. 4 4
Tessellated darter Etheostoma. olmstedi 4 3
White sucker Catostomus commersoni 20 13 18 32 4

Total number of organisms 151 56 92
Total number of species' 5 5 6

Iexcludes sunfish hybrid



Table 9. Length range of fish collected in Walker Run during
November 2007.

Total Length (mm)
Minimum MaximumTaxon

Blacknose dace 38 81
Bluegill 62 79
Creek chub 36 143
Fallfish 47 133
Green sunfish 39 83
Tessellated darter 61 71
White sucker 36 151



Table 10. Number and percent composition of fish collected from five stations on Walker Run located within and downstream of
the proposed BBNPP site, April 7 and 8, 2008.

Station 1 Station 2 Station 3 Station 4 Station 5
Common name Scientific name Number Percent Number Percent Number Percent Number Percent Number Percent

Blacknose dace Rhinichthys atratufus 49 43.8 46 455 11 22.0 39 10.5 ! ,6 83.4
Bluegill Lepomis macrochirus 1 0.3
Brown trout Sa/mo irutta 1 0.9 3 3.0 4 1.1 2 0.9
Creek chub Sernotilus atromaculatus 43 38.4 32 31 7 16 32.0 99 26.7 16 7.2
Fallfish Semotilus .corporafis 23 6.2
Green sunfisii Lepomis cyanellus 1 0.9 .9 18.0 1 0.3
Longnose dace Rhinichthys cataractae 15 6.7
Pumpkinseed Lepomris gibbosus 1 0.3
Tessellated darter Etheostoma olmstedi 5 4.5 52 14.0 2 0.9
White sucker Catostomus commersoni 13 11.6 20 19.8 14 28.0 151 40.7 2 0.9

Total number of organisms 112 101 50 371 223
Total number of species 6 4 4 9 6



Table 11. Length range of fish collected in Walker Run
during April 2008.

..... Length (mm)
Taxon Minimum Maximum

Blacknose dace 30 80
Bluegill 66
Brown trout 102 295
Creek chub 37 136
Fallfish 52 168
Green sunfish 46 47
Longnose dace 46 105
Pumpkinseed 52
Tessellated darter 31 65
White sucker 43 271



Table 12. Number and percent composition of fish collected from five stations on Walker Run located within and downstream of
the proposed BBNPP site, July 2008.

Station 1 'Station 2 Station 3 Station 4 Station 5 Station 6
Common name Scientific name Number Percent Number Percent Number Percent Number Percent Number Percent Number Percent

Blacknose dace Rhinichthys alratulus 52 41.6 8 10.0 30 58.8 27 6.3 112 68.3 34 47.9
aluegill Lepormis niacrochirus 1 0.8 1 0.2 1 0.6
Brown trout Salmo trutt," 1 1.3 3 07 1 0.6 9 12.7
Creek chub Semotilus atromaculatus 62 49.6 21 26.3 17 33.3 81 18.8 22 13.4 7 9.9
Fallfish Semotilus corporalis 1 0.8 3 3.8 13 3.0 2 2.8
Green sunfish Lepomis cyanellus 1 0.8 3 3.8 1 2 0 36 8,4 4 2.4
Largemouth bass Micropterus salmoides 1 0.2
Sunfish hybrid Lepomis sp. 1 0.6
Longnose dace Rhlnichtyvs catarartae 15 91
Tessellated darter Etheostoma omistedi 4 3.2 87 20.2
White sucker Catostornus conimersont 4 3.2 44 55.0 3 5.9 181 42.1 8 4.9 19 26.8

Total number of organisms 125 80 51 430 164 71
Total number of species 7 6 4 9 7

1sample location downstream of original sample boundary



Table 13. Length range of fish collected in Walker Run
during July 2008.

Total Length (mm)
Taxon Minimum Maximum

Blacknose dace 25 66
Bluegill 54 67
Brown trout 60 297
Creek chub 45 176
Falffish 65 225
Green sunfish 53 85
Largemouth bass 50
Longnose dace 54 106
Tesseltated darter 45 64
White sucker 33 270



Table 14. Number and percent composition of benthic macroinvertebrates

collected with a kick net at Station 1 in Walker Run on

November 8, 2007.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

OLtGOCHAETA 5 5 0.4 0.4

CRUSTACEA 2 0.1
Amphipoda 0.1

Cambarus 1 0.1

PLECOPTERA 5 0.4

Alfocapnia 4 0.3
Taeniopteryx 1 0.1

EPHEMEROPTERA 86 6.4

Acerpenna 12 0.9
Eurylophetla 14 1.0
Paraleptophlebia 6 0.4
Stenonema 54 4.0

TRICHOPTERA 74 5.5

Cheumatopsyche 58 4.3

Chimarra 1 0.1
Hydatophylax 8 0.6

Hydropsyche 4 0.3

Neophylax 2 0.1
Nyctiophylax 1 0.1

COLEOPTERA 136 10.1
Anchytarsus 1 0.1
Dubiraphia 111 8.2

Ectopria 1 0.1

Helichus 1 0.1
Optioservus 6 0.4

Oulimnius 5 0.4
Promoresia 5 0.4

Stenelmis 6 0.4

DIPTERA 985 73.0

Alluaudomyia 7 0.5
Antocha 7 0.5

Bezzia 7 0.5

Chelifera 2 0.1
Chironomidae 847 62.8



Table 14. Continued.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

DIPTERA (continued)

Chrysops 11 0.8
Culicoides 7 0.5
Dicranota 2 0.1

Hemerodromia 2 0.1

Hexatoma 5 0.4

Probezzia 8 0.6
Prosimulhum 7 0.5

Sphaeromias 73 5.4

MOLLUSCA 21 1.6
Ferrissia 7 0.5
Physa 1 0.1

Musculium 13 1.0
OTHER 35 2.6

Acariformes 16 1.2
Nematoda 2 0.1

Aeshnidae 2 0.1
Calopterygidae 2 0.1

Gomphidae 7 0.5
Nigronia 4 0.3

Sialis 2 0.1

TOTAL 1,349 1,349 100 100



Table 15. Number and percent composition of benthic macroinvertebrates
collected with a kick net at Station 2 in Walker Run on
November 8, 2007.

Total Number Percent of Total
Group Taxon Group Taxon Group Taxon

CRUSTACEA
Combarus 4 4 0.3 0.3

PLECOPTERA 30 2.6
Acroneurio 6 0.5
Agnetino 1 0.1
Leuctro 1 0.1
Poracapnci 1 0.1
Pteronorcys 1 O.1
Sweltso 12 1.0
Toenriopteryx 8 0.7

EPHEMEROPTERA 390 33.6
Acentrella 1 O.1
Baetis 1 0,1
Acerpenna 6 O.S
Ephemera 1 0.1
Ephemerella 14 1.2
Eurylophella 46 4.0
Leptophlebio 1 0.1
Paroleptophlebia 49 4.2
Serratello 5 0.4
Stenacron 1 0.1
Stenonemo 265 22.8

TRICHOPTERA 113 9,7
Cheumotopsyche 68 5.9
Chimarra 25 2.2
Dolophilodes 1 0.1
Hydropsyche 2 0.2
Lype 2 0.2
Microsema 4 0.3
Neophylox 8 0.7
Polycentropus 3 0.3

COLEOPTERA 364 31.4
Anchytorsus 16 1.4
Dubiraphia 2 0.2
Optioservus 67 5.8
Oulimnius 239 20.6



Table 15. Continued.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

COLEOPTERA (continued)

Promoresia 34 2.9

Stenelmis 6 0,S
MIPTERA 223 19.2

Antocho 8 0.7

Chironomidae 172 14.8

Dicronoto 15 1.3

Hemerodromia 2 0.2

Polpomyia group 8 0.7

Pericomo 1 0.1

Pilorio 1 0.1
Probezzio 1 0.1

Prosimulium 14 1.2
Tipula 1 0.1

MOLLUSCA 16 1.4

Ferrissia 2 0.2
Physo 4 0. 3
Pisidium 10 0.9

OTHER

Prostoma 21 1 1.8 0.1

Tricladida 1 0.1

Aeshnidae 1 0.1

Gomphidae 12 1.0
Nigronia 5 0.4

Siolis 1 0.1

TOTAL 1,161 1,161 100 100



Table 16. Number and percent composition of benthic macroinvertebrates

collected with a kick net at Station 1 in Walker Run on April 7, 2008.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

OLIGOCHAETA 38 38 2.5 2.5
CRUSTACEA 2 0.1

Cambarus 2 0.1
PLECOPTERA 6 0.4

Amphinemura 2 0.1
Isoperla 1 0.1
Leuctra 2 0.1
Prostoia 1 0.1

EPHEMEROPTERA 329 21.8
Cingym ula B 0.5
Epeorus 16 1.1
Eurylophella 273 18.1
Stenonema 32 2.1

TRICHOPTERA 53 3.5

Brachycentrus 1 0.1
Cheumatopsyche 30 2.0
Chimarra 1 0.1
Hydropsyche 3 0.2

Lepidostorna 1 0.1
Neophylax 8 0.5
Oecetis 1 0.1
Pycnopsyche 7 0.5
Rhyacophila 1 0.1

COLEOPTERA 44 2.9
Dubiraphia 28 1.9
He/ichus 1 0.1
Optioservus 9 0.6
Oulimnius 5 0.3
Promoresia 1 0.1

DIPTERA 984 65,2
Antocha 2 0.1

Bezzia 1 0.1
Chironomidae 752 49.8
Chrysops 1 0.1

Dicranota 3 0.2



Table 16. Continued

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

DIPTERA (continued)

Pilaria 1 0.1

Probezzia 4 0.3

Prosimulium 162 10.7

Sphaeromias 7 0.5

Stegoptema 48 3.2

Tipula 3 0.2

MOLLUSCA 31 2.1

Ferrissia 1 0.1

Physa 3 0.2

Musculium 15 1.0

Pisidium 12 0.8

OTHER 23 1.5

Acariformes 5 0.3

Nematoda 8 0.5

Aeshnidae 1 0.1

Gomphidae 6 0.4

Nigronia 3 0.2

TOTAL 1,510 1,510 100 100



Table 17. Number and percent composition of benthic macroinvertebrates,
collected with a kick het at'Station 2 in Walker Run on April 7, 2008.

Total Number Percent of Total
Group Taxon Group Taxon Group Taxon

OLIGOCHAETA 15 15 0.4 0.4
CRUSTACEA 2 0.1

Amphipoda 1 <0.1
Cambarus 1 <0.1

PLECOPTERA 3.8 1.0
Acroneuria 11 .0.3
Amphinemura 8 0.2
Leuctra 8 0.2
Isoperla 10 0.3
Pteronarcys 1 <0.1

EPHEMEROPTERA 766 20.3
Baetis 117 3.1
Cinygmula 136 3.6
Ephemerella 234 6.2
Epeorus 198 .5.3
Isonychia 9 0.2
Stenonema 27 0.7
Serratella 45 1.2

TRICHOPTERA 42 1.1
Cheumatopsyche 6 0.2
Chimarra 15 0.4
Diplectrona 2 0.1
Hydropsyche 7 0.2
Leucotrichia 1 <0.1
Lype 1 <0.1
Neophylax 4 0.1
Polycentropus 1 <0.1
Rhyacophila 5 0.1

COLEOPTERA 594 1.5.8
Anchytarsus. 3 0.1
Curculionidae 1 <0.1
Optioservus 84 .2.2
Oulimnius 434 11.5
Promoresia 72 1.9



Table 17. Continued.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

DIPTERA 2,259 60.0

Antocha 1 <0.1

Chironomidae 228 6.1

Clinocera 2 0.1

Dicranota 2 0.1

Pilaria 1 <0.1

Prosimulium 2,024 53.8

Tipula 1 <0.1

MOLLUSCA 12 0.3

Pisidium 8 0.2

Sphaerium 4 0.1

OTHER 37 1.0

Acariformes 1 <0.1

Nematoda 1 <0.1

Cordulegastridae 8 0.2

Gomphidae 24 0.6

Nigronia 3 0.1

TOTAL 3,765 3,765 100 100.0



Table 18. Number and percent composition of benthic macroinvertebrates
collected with a kick net at Station 4 in Walker Run on April 8, 2008.

Total Number Percent of Total
Group Taxon Group Taxon Group Taxon

OLIGOCHAETA 71 71 2.9 2.9
CRUSTACEA 23 0.9

Amphipoda 23 0.9
PLECOPTERA 8 0.3

Amphinemura 8 0.3
EPHEMEROPTERA 368 14.8

Cinygmula 8 0.3
Ephemerella 272 11.0
Epeorus 24 1.0
Eurylophella 8 0.3
Stenonema 56 2.3

TRICHOPTERA 132 5.3
Cheumatopsyche 88 3.5
Chimarra 8 0.3
Diplectrona 1 <0.1
Hydropsyche 23 0.9
Micrasema 2 0.1
Neophylax I <0.1
Psychomyia 9 0.4

COLEOPTERA 55 2.2
Anchylarsus 5 0.2
Hydrobius 1 <0.1
Opboservus 3 0.1
Oulimnius 15 0.6
Promoresia 8 0.3
Stenelmis 23 0.9

DIPTERA 1,804 72.7
Anto.cha 20 0.8.
Chelifera 6 0.2
Chironomidae 1,228 49.5
Clinocera 7 0U3
Dasyhelea 2 0.1
Prosimulium 530 21.4
Sphaeromias 3 0.1
Stegoptema 8 0.3

MOLLUSCA 5 0.2
Pisidium 5 0.2



Table 18. Continued.

Total Number Percent of Total

Group Taord Group Taxon Group Taxon

OTHER 15 0.6

Acariformes 4 0.2

Nematoda 4 0.2

Aeshnidae 1 <0.1

Gomphidae 3, 0.1

Sialis 3 0.1

TOTAL 2,481 2,481 100 100



Table 19. Number and percent composition of benthic macroinvertebrates
collected with a kick net at Station 5 in Walker Run on April 8, 2008.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

CRUSTACEA 1 <0.1
Combarus 1 <0.1

PLECOPTERA 2 <0.1
Amphinemuro 2 <0.1

EPHEMEROPTERA 288 3.9
Ephemerello 288. 3.9

TRICHOPTERA 76 1.0
Cheumotopsyche 14 0.2
Chimarra 23 0.3
Hydropsyche 14 0.2
Microsemo 3 <0.1
Neophylax 19 0.3
Polycentropus 1 <0.1
Rhyocophila 2 <0.1

COLEOPTERA 17 0.2
Ectopria 1
Optioservus 6 0.1
Oulimnius 5 0.1
Promoresia 3 <0,1
Stenelmis 2 <0.1

DIPTERA 6,634 88.8
Antocha 2 <0.1
Chironomidae 356 4.8
Clinocera 2 <0.1
Dicranoto 1 <0.1
Hemerodromio 1 <0.1
Prosimulium 6,272 83.9

MOLLUSCA 4 01
Pisidium 4 0.1

OTHER 450 6.0
Nematoda 449 6.0
Nigronio 1 <0.1

TOTAL 7,472 7,472 100 100



Table 20. Number and percent composition of benthic macroinvertebrates
collected with a kick net at Station 1 in Walker Run on July 14, 2008.

Total Number Percent of Total
Group Taxon Group Taxon Group Taxon

OLIGOCHAETA 4 4 0.3 0.3
CRUSTACEA 2 0.2

Cambarus 1 0.1

Stygobromis 1 0.1
PLECOPTERA 38 3.1

Acroneuria 5 0.4
Leuctra 30 2.4
Sweltsa 3 0.2

EPHEMEROPTERA 30 2.4
Leptophlebiidae 1 0.1
Eurylophella 6 0.5

Serratella 1 0.1
Stenonema 22 1.8

TRICHOPTERA 284 23.0
Brachycentrus 12 1.0
Cheumatopsyche 165 13.4

Chimarra 13 1.1
Hydropsyche 56 4.5
Hydroptila 38 3.1

COLEOPTERA 210 17.0
Anchytarsus 1 0.1

Ectopria 4 0.3
Optioservus 66 5.4

Oulimnius 9 0.7
Promoresia 71 5.8
Stenelmis 59 4.8

DIPTERA 546 44.3
Antocha 4 0.3
Bezzia 1 0.1
Chironomidae 516 41.8
Dicranota 21 1.7
Tipula 4 0.3

MOLLUSCA 8 0.6
Ferrissia 4 0.3

Pisidium 4 0.3



Table 20. Continued.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

OTHER 11t 9.0

Acariformes 27 2.2

Argia 26 2.1

Boyeria 1 0.1

Nigronia 18 1.5

Prostoma 4 0.3

Sialis 2 0.2

Stylogomphus 4 0.3

Veliidae 29 2A4

TOTAL 1,233 1,233 100 100



Table 21. Number and percent composition of benthic macroinvertebrates

collected with a kick net at Station 2 in Walker Run on July 15, 2008.

Total Number Percent of Total
Group Taxon Group Taxon Group Taxon

OLIGOCHAETA 19 19 2.8 2.8

CRUSTACEA 3 0.4
Cambarus 3 0.4

PLECOPTERA 50 7.3

Acroneuria 5 0.7
Leuctra 42 6.1
Nemouridae 1 01
Sweltsa 2 0.3

EPHEMEROPTERA 137 19.9
Baetis 86 12.5
Leptophlebiidae 4 0.6
Eurylophella 15 2.2
Serratella 3 0.4
Stenacron 1 0.1
Stenonema 28 4.1

TRICHOPTERA 41 6.0
Cheumatopsyche 27 3.9
Chimarra 4 0.6
Hydropsyche 10 1.5

COLEOPTERA 93 13.5
Optioservus 57 8.3
Outimnius 24 3.5
Promoresia 6 0.9

Stenelmis 6 0.9
DIPTERA 289 41.9

Antocha 1 0.1
Chironomidae 272 39.5
Dicranota 4 0.6
Hemerodromia 4 0.6
Probezzia 1 0.1
Simufium 7 1.0

MOLLUSCA 23 3.3
Ferrissia 2 0.3
Pisidium 21 3.0



Table 2.1. Continued.

Total Number Percent of Total
ýGroup Taxon Group Taxon Group Taxon

OTHER 34 4,9

,Acariformes 9 1.3

Nematoda 4 0.6

Nigronia 4 0.6
Stylogomphus 17 2.5

TOTAL 689 689 100 100



Table 22. Number and percent composition of benthic macroinvertebrates
collected with a kick net at Station 4 in Walker Run on July 14, 2008.

Total Number Percent of Total
Group Taxon Group Taxon Group Taxon

OLIGOCHAETA 36 36 2.0 2.0
CRUSTACEA 57 3.2

Cambarus 1 0.1
Gammarus 56 3.1

PLECOPTERA 6 0.3
Acroneuria 1 0.1
Leuctra 5 0.3

EPHEMEROPTERA 118 6.6
Leptophlebiidae 1 0.1
Baetis 55 3.1
Eurylophella 1 0.1
Stenacron 3 0.2
Stenonema 58 3.2

TRICHOPTERA 846 47.1
Cheumatopsyche 533 29.7
Chimarra 81 4.5
Hydropsyche 200 11.1
Hydroptila 16 0.9
Psychomyia 16 0.9

COLEOPTERA 292 16.3
Ectopria 19 1.1
Macronychus 4 0.2
Optioservus 71 4.0
Oulimnius 9 0.5
Promoresia 46 2.6
Stenelmis 143 8.0

DIPTERA 408 22.7
Antocha 15 0.8
Chironomidae 348 19A4
Dicranota 10 0.6
Hemerodromia 2 0.1
Hexatoma 1 0.1
Limonia 3 0.2
Simulium 26 1.4
Tipula 3 0.2



Table 22. Continued.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

MOLLUSCA 10 0.6

Ferrissia 5 0U3

Pisidium 5 0.3

OTHER 23 1.3

Acariformes 8 0.4

Nigronia 2 0.1

Nem atod a 1 0.1

Sialis 1 0.1

Veliidae 11 0.6

TOTAL 1,796 1,796 100 100



Table 23. Number and percent composition of benthic macroinvertebrates

collected with a kick net at Station 5 in Walker Run on July 14, 2008.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

OLIGOCHAETA 2 2 0.3 0.3

CRUSTACEA 3 0.4
Cambarus 2 0.3
Gammarus 1 0.1

PLECOPTERA 22 2.8
Acroneuria 18 2.3

Leuctra 4 0.5

EPHEMEROPTERA 131 16.9
Baetis 32 4.1
Isonychia 30 3.9
Leptophlebiidae 1 0.1

Leucrocuta 1 0.1
Stenonema 49 6,3

Stenacron 18 2.3
TRICHOPTERA 341 44.1

Cheumatopsyche 118 15.2

Chimarra 193 24.9
Dolophilodes 8 1.0

Hydropsyche 13 1.7
Psychomyia 8 1.0
Rhyacophila 1 0.1

COLEOPTERA 74 9.6
Ectopria 8 1.0
Macronychus 1 0.1

Optioservus 18 2.3
Promoresia 2
Psephenus 21 2.7

Stenelmis 24 3.1
DIPTERA 191 24.7

Antocha 8 1.0
Atrichopogon 1 0.1
Chironomidae 178 23.0

Dicranota 1 0.1



Table 23. Continued.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

DIPTERA (continued)

Molophilus 1 0.1

Tipula 2 0. 3
MOLLUSCA 3 0.4

Ferrissia 3 0.4

OTHER 7 0.9

Argia 1 0.1

Sialis 1 0.1

Veliidae 5 0.6

TOTAL 774 774 100 100



Table 24. Number and percent composition of benthic macroinvertebrates

collected with a kick net at Station 6 in Walker Run on July 15, 2008.

Total Number Percent of Total
Group Taxon Group Taxon Group Taxon

OLIGOCHAETA 10 10 0.4 0.4

CRUSTACEA 15 0.5
Cambarus 0.0
Gammarus 15 0.5

PLECOPTERA 192 7.0
Acroneuria 24 0.9
Leuctra 144 5.2
Sweltsa 24 0.9

EPHEMEROPTERA 928 33.7
Leptophlebiidae 16 0.6
Acentrella 32 1.2
Baetis 656 23.8
Eurylophella 16 0.6
Serratella 112 4.1
Stenonema 96 3.5

TRiCHOPTERA 556 20.2

Cheumatopsyche 280 10.2
Dolophilodes 11 0.4
Hydropsyche 264 9.6
Neophylax 1 0.0

COLEOPTERA 232 8.4

Helichus 24 0.9
Optioservus 114 4.1
Oulimnius 63 2.3
Psephenus 6 0.2
Promoresia 3 0.1
Stenelmis 22 0.8

DIPTERA 808 29.3
Antocha 17 0.6
Chironomidae 656 23.8
Chelifera 8 0.3
Dicranota 82 3.0
Hernerodromie 17 0.6
Hexatoma 13 0.5
Probezzia 8 0.3



Table 24. Continued.

Total Number Percent of Total

Group Taxon Group Taxon Group Taxon

DIPTERA (continued)

Simulium 5 0,2

Tipula 2 0.1

OTHER 14 0.5

Acariformes 2 0.1

Boyeria 1 0.0

Nigronia 2 0.1

Stylogomphus 9 0.3

TOTAL 2,755 2,755 100 100



Table 25. Number and percent composition of benthic macroinvertebrates
collected with a kick net in Unnamed Tributary 2 on July 16, 2008.

Total Number Percent of Total
Group Taxon Group Taxon Group Taxon

OLIGOCHAETA 19 19 0.2 0.2
CRUSTACEA 7,824 95.9

Cambarus 4 0.0
Gammarus 7,820 95.8

EPHEMEROPTERA 27 0.3
Baetis 27 0.3

COLEOPTERA 83 1.0
Optioservus 47 0.6
Oulimnius 34 0.4
Tropisternus 2 0.0

DIPTERA 206 2.5
Chironomidae 170 2.1
Chrysops 1 0.0
Dicranota 2 0.0
Dixa 10 0.1
Ephydridae 5 0.1
Limonia 9 0.1
Simulium 9 0.1

OTHER 2 0.0
Dugesia 1 0.0
Nematoda 1 0.0

TOTAL 8,161 8,161 100 100



Table 26. Number and percent composition of benthic macroinvertebrates
collected with a kick net in Unnamed Tributary 3 on July 16, 2008.

Total Number Percent of Total
Group Taxon Group Taxon Group Taxon

OLIGOCHAETA 5 5 1.1 1.1
CRUSTACEA 7 1.6

Crangonyx 7 1.6
PLECOPTERA 1 0.2

Leuctra 1 0.2
EPHEMEROPTERA 20 4.5

Baetis 2 0.5
Leptophlebiidae 13 2.9
Stenonema 5 1.1

TRICHOPTERA 63 14.2
Cheumatopsyche 1 0.2
Diplectrona 62 14.0

DIPTERA 326 73.4
Chironomidae 232 52.3
Dicranota 88 19.8
Pseudolimnophila 1 0.2
Tipula 5 1.1

MOLLUSCA 15 3.4
Corbicula 1 0.2
Pisidium 8 1.8
Physella 6 1.4

OTHER 7 1.6
Gerridae 4 0.9
Sialis 3 0.7

TOTAL 444 444 100 100
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