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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 BBN PP
Owner Controlled Area (OCA) is equivalent to the construction zone and is shown in Figure 4.31. 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
necessary to 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 forestedwetland 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:
0

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,

*

14.0 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
habitatfor 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 Conservationand 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 (Myotisseptemtrionalis),and Allegheny woodrat (Neotoma magister));
three birds, (bald eagle (Haliaeetusleucocephalus), peregrine falcon (Falco peregrinus), and
osprey (Pandion haliaetus)); three reptiles (redbelly turtle (Pseudemys rubiventris),timber
rattlesnake (Crotalushorridus),and eastern hognose snake (Heterodonplatyrhinos)), one
amphibian (eastern spadefoot (Scaphiopusholbrookii));and five insects (northern Pearly-eye
(Enodiaanthedon),long dash (Politesmystic), mulberry wing (Poanesmassasoit),Baltimore
checkerspot (Euphydryasphoeton), 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 smallfooted 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 nonhibernating 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 > S 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 2.4.1 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 wilt 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 (Odocoileusvirginianus),black bear (Ursus americanus)and wild turkey
(Meleagrisgallopovo) 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 mi 2 (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 the absence 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 kin) 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 (Peromyscusmaniculatus)and whitefooted mouse (Peromyscusleucopus) 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 1 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 Ill, 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 birdcollision 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 primarilyofsongbirds (NRC, 1996). Songbird population studies
done in the vicinity of SSES prior to and after operation of the plant did not detectpopulation
declines associated with the plant operation (Ecology II, 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 "RegulatedWaters 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.

Floura:
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, Baltimorecheckerspot, and black dash).

#

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. Bioretention 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 BBNPP 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;

*

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 forkof 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 onsite ponds 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 channe[ized 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., Rocksubstrate 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
(PADEP, 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) (PADEP, 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
CodeChapter.1 02). 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 (NOI), 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 2.42). 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 filterfeeding 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 2A.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 ft 2 (1,858 M2). When the cofferdam is removed some additional area will be disturbed.
This total area after 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 (2,453 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 mi2). 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 ft 2 (613 M 2). 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 I mi (1.6 kin), 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 BBNPP.
Only existing or proposed offsite transmission corridors that are unrelated to the project's
construction will be used for BBNPP. 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.
4.3.3
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Table 4.3-1 Impacts to Plant Communities and Other Habitats in Acres (Hectares)
for Construction of Proposed BBNPP
Permanent Losses
I Temporary Losses
Total Losses
Acres
I Hectares
Acres
Hectares
Acres
Hectares
Upland Forest
135.1
54.6
38.6
15.6
173.7
70.2
Upland Scrub/Shrub
23.7
9.6
15.0
6.1
38.7
15.6
Old Field/Former Agricultural
112.6
45.5
67.2
27.1
179.8
72.6
Agricultural
43.8
17.7
90.6
36.6
134.4
54.3
Palustrine Forested Wetlands
20.9
8.4
1.3
0.5
22.2
9.0
Palustrine Scrub-Shrub Wetlands
0.7
03
0
0.0
0.7
0.3
Palustrine Emergent Wetlands
14
5.7
0
0.0
14
5.7
Total Losses
351
j 142
213
86
564
228
Permanent and temporary impacts to wetlands and other regulated waters for construction of transmission line corridors
within the OCA, as well as the corridor emcompassing the electrical ducts, raw water, blowdown and deicing lines are
currently unknown.
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Figure 4.3-1 BBNPP Owner Controlled Area (OCA) Vegetation Impacts
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The estimated population distribution in the year 2070 within a 50 mi (80 km) radius of the
BBNPP site is given in Section 2.5.1. The total effective dose equivalent to individuals living in
the U.S. from all sources of natural background radiation averages about 300 mrem/yr (3 mSv/
yr) (NCRP, 1987). Therefore, the 50 mi (80 kin) population (2,456,110) in year 2070 projected in
the BBNPP site area will receive a collective population dose of approximately 7.4E+05 personrem/yr (7,400 person-Sv/yr) from natural background radiation.

Part 3: Environmental Report

The concentration of radionuclides released as gaseous effluents at BBNPP conform to the
limits as specified in Column 1 of Table 2 of 10 CFR Part 20 Appendix B (CFR, 2008). Table 5.4-22
shows that the cumulative air concentrations of all radionuclides released is approximately 2%
of the levels permissible under 10 CFR 20 Appendix B.
In addition, the maximally exposed individual dose calculated was also compared to 40 CFR
190 criteria (CFR, 2007b) as shown in Table 5.4-24.
Based on this, the release of radioactive materials in gaseous effluents from BBNPP to the
environment results in SMALL radiological impacts and do not warrant mitigation.
5.4.3.3

Direct Radiation Doses

Direct radiation doses are discussed in Section 5.4.1.3. Table 5.4-24 includes a projected direct
dose (assuming full time occupancy) to the nearest site boundary, from BBNPP as part of the
total site dose assessment for compliance with the uranium fuel cycle dose standards of 40 CFR
190.
Based on these projections, direct radiation doses from BBNPP to the environment results in
SMALL radiological impacts and do not warrant mitigation.
5.4.4

IMPACTS TO BIOTA OTHER THAN MEMBERS OF THE PUBLIC
Environmental exposure pathways in which biota other than humans could be impacted by
plant radiological effluents were examined to determine if doses to biota could be significantly
greater than those predicted for humans. This assessment was based on the use of surrogate
species that provide representative information on the various dose pathways potentially
affecting broader classes of living organisms. Surrogates are used since important attributes
are well defined and are accepted as a method for judging doses to biota.
Site specific important biological species include any endangered, threatened, commercial,
recreationally valuable, or important to the local ecosystem. Section 2.4 identifies important
biota forthe BBNPP site. Surrogate biota used includes algae (surrogate for aquatic plants),
invertebrates (surrogate for fresh water mollusks and crayfish), fish, muskrat, raccoon, duck, and
heron. Table 5.4-25 identifies the important species near the BBNPP site and the assigned
surrogate species employed in the assessment of radiation doses.
This assessment uses dose pathway models adopted from Regulatory Guide 1.109 (NRC 1977a).
Exposure pathways are outlined in Table 5.4-26.
Internal exposures to biota from the accumulation of radionuclides from aquatic food
pathways are determined using element-dependent bioaccumulation factors. The terrestrial
doses are calculated as total body doses resulting from the consumption of aquatic plants, fish,
and invertebrates. The terrestrial doses are the result of the amount of food ingested, and the
previous uptake of radioisotopes by the "living" food organism. The total body doses are
calculated using the bioaccumulation factors corresponding to the "living" food organisms and
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dose conversion factors for adult man, modified for terrestrial animal body mass and size. The
use of the adult factors is conservative since the full 50 year dose commitment predicted bythe
adult ingestion factors would not be received by biota due to their shorter life spans. These
models show that the largest contributions to biota doses are from liquid effluents via the food
pathway.
5.4.4.1

Liquid Pathways

The model used for estimating nuclide concentrations in the near-field discharge environment
is similar to that used in the analysis for doses to man described in Section 5.4.2. The dose to
biota that can swim (fish, invertebrate, algae, muskrat and duck) is based upon the near-field
mixing credit of 11.8 to 1. The dose to biota that are confined to the shoreline (raccoon and
heron) is based upon the minimum shoreline mixing credit of 46 to 1. The calculation of biota
doses was performed using LADTAP 11(NRC, 1986). The near-field concentrations are used in
estimating the dose of aquatic biota (fish, invertebrates, algae) and of biota that could swim
into the near-field (muskrat and duck). The far-field concentrations are used in estimating the
dose of biota that primarily inhabit the shoreline (heron and raccoon). Ingestion rates, body
mass, and effective size used in the dose calculations are shown in Table 5.4-27 (NRC 1986).
Residence times for the surrogate species are shown in Table 5.4-28. Surrogate biota doses
from liquid effluents are shown in Table 5.4-29.
Liquid pathway doses for wildlife populations in the BBNPP site area are estimated at the site
boundary with the highest calculated human exposure potential. Though onsite locations may
have higher dose rates due to being closer to the plant facilities, the site boundary provides a
reasonable reference distance away from the human occupied spaces of the plant proper for
estimating the dose impact to biota as they tend to avoid human contact. The Waste Water
Retention Basin (WWRB), as an open water source, may attract some birds and mammals.
However, the nature of the WWRB will provide little feed material to support wildlife, while the
release of liquid radioactive waste is a point downstream of the WWRB thereby limiting the
potential exposure to any biota that finds their way to it.
5.4.4.2

Gaseous Pathway

Gaseous effluents also contribute to terrestrial biota total body doses. Extern-al exposures
occur due to immersion in a plume of noble gases and deposition of radionuclides on the
ground from a passing gas plume. The inhalation of radionuclides followed by the subsequent
transfer from the lung to the rest of the body also contributes to total body doses. Inhaled
noble gases are poorly absorbed into the blood and do not contribute significantly to the total
body dose. The noble gases do contribute to a lung organ dose but do not make a contribution
via this path to the total body dose. Immersion and ground deposition doses are largely
independent of organism size and the doses for the maximally exposed individual located at
the site boundary as described in Section 5.4.2 can be applied to all terrestrial biota doses. The
external ground doses described in Section 5.4.2 calculated by GASPAR II (NRC, 1987) are
increased by a factor of 2 to account for the closer proximity to the ground of terrestrial species.
This approach is similar to the adjustments made for biota exposures to shoreline sediment
performed in LADTAP II (NRC 1986). The inhalation pathway doses for biota are the internal
total body doses calculated by GASPAR 11as described in Section 5.4.2 for man (NRC, 1987). The
total body inhalation dose (rather than organ specific doses) is used since the biotadoses are
assessed on a total body basis. Surrogate biota doses from gaseous effluents. are shown in
Table 5.4-29.
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Direct Radiation from Station Operations

Doses to biota from the normal operations of BBNPP are assumed to be equal to those
described in Section 5A.1.3. The maximum projected dose rate along the site boundary of
BBNPP will not exceed 8.07E-01 mrem/yr (8.07 Sv/yr). This pathway was applied to all biota
with a habitat that have access to the site boundary fence line surrounding BBNPP.
5.4.4.4

Biota Doses

Doses to biota from both liquid and gaseous effluents and fixed sources from BBNPPare shown
in Table 5.4-29. Table 5.4-30 compares the biota doses to the criterion given in 40 CFR 190.
These dose criteria are applicable to man, and are considered conservative when applied to
biota. The total body dose is taken as the sum of the internal and external dose for all pathways
considered as outlined in Table 5.4-26. Table 5.4-30 shows that annual doses for all of the seven
surrogate biota species meet the dose criterion of 40 CFR 190- The total pathway doses for all
surrogate biota are less than 100 mrem/yr (1 mSv/yr). The dose assessments included in
Table 5.4-29 are from sources originating from BBNPP. The dose criterion given in 40 CFR 190 is
given for all uranium fuel cycle operations. Based on the data given in Table 5.4-24 for the
whole body, the addition would have a minimal impact on the results of the site as whole.
Use of exposure guidelines, such as 40 CFR 190, which apply to members of the public in
unrestricted areas, is considered very conservative when evaluating calculated doses to biota.
The International Council on Radiation Protection states that "...if man is adequately protected
then other living things are also likely to be sufficiently protected" and uses human protection
to infer environmental protection from the effects of ionizing radiation. This assumption is
appropriate in cases where humans and other biota inhabit the same environment and have
common routes of exposure. It is less appropriate in cases where human access is restricted or
pathways exist that are much more important for biota than for humans. Conversely, it is also
known that biota with the same environment and exposure pathways as man can experience
higher doses without adverse effects. Species in most ecosystems experience dramatically
higher mortality rates from natural causes than man. From an ecological viewpoint, population
stability is considered more important to the survival of the species than the survival of
individual organisms. Thus, higher dose limits could be permitted. In addition, no biota have
been discovered that show significant changes in morbidity or mortality to radiation exposures
predicted for nuclear power plants.

The NRC reports in NUREG-1 555, Section 5.4.4, that existing literature including the
"Recommendations of the International Commission on Radiological Protection (ICRP, 1977),
found that appreciable effects in aquatic populations would not be expected at doses lower
than I rad/day (10 mGy/day) and that limiting the dose to the maximally exposed individual
organisms to less than this amount would provide adequate protection of the population. The
NRC also reports in NUREG-1 555 that chronic dose rates of 0.1 rad/day (1 mGy/day) or less do
not appear to cause observable changes in terrestrial animal populations. The assumed lower
threshold occurs for terrestrials rather than for aquatic animals primarily because some species
of mammals and reptiles are considered more radiosensitive than aquatic organisms. The
permissible dose rates are considered screening levels and higher species-specific dose rates
could be acceptable with additional study or data.
Based on this, operation of BBNPPwiII result in SMALL radiological impacts to biota and do not
warrant mitigation.
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Table 5.4-1 Near Field Environmental Dilution Values (50 feet from the discharge) for BBNPP
Discharges to the Susquehanna River
Scenario 1
26.9

Notes:
1. This
2. This
3. This
4. This
5. This

Scenario 2ý'J

Scenario 3'M

Scenario 41')

Scenario 5•1

11.8

67

19.2

68.7

value corresponds to the summer mean river flow, given in August.
value corresponds to the summer low river flow, given in August.
value corresponds to the winter mean river flow, given In January.
value corresponds to the winter low river flow, given in January.
value corresponds to the annual mean flow.

Table 5.4-2 Surface Far Field Dilution Values for BBNPP Discharges to the Susquehanna River
Location
Fully Mixed'
Max. Impacted Shorelinet'
Property Boundaryk4J
Public Water Supply Intake (at
Danville)(5)

Transit Time (hrs)
> 3.08k')

Dilution
46

5.50
1.08
63

44
224
S00

8
Recreational Shore (at Sunbury)•
j
290
Notes:
1. The limiting scenario for the fully mixed condition is the summer low river flow.
2. The fully mixed condition occurs after 5. Hicks Ferry Rd, which has a travel time of 3.08 hrs.
3. The limiting scenario for the maximum impacted shoreline is the summer low river flow.
4. The limiting scenario for the property boundary is the winter mean river flow.
5. The realistic value for the public water supply is the annual mean river flow.
6. The realistic value for the recreation shoreline is the summer mean river flow.
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Table 5.4-3 Present Average Susquehanna River Recreational Fishing Harvest

z
County

arvest Weight (lbs) Harvest Weight (Ibs)
Channel Catfish
W~alleye,

Small Mouth Bass

Small Mouth B~ass

Harvest Weight (kg)
Harvest Weight (kg)
Channe!Catfirsh

I

Bradford

36,506

6,153

1,957

16,559

2,791

Columbia

44,531

7,505

2,387

3,404

Lackawanna

95,687

16,127

5,129

20,199
43,403

7,315

1,083
2,326

10,570
177

3,362
56

-

888

Luzerne
Montour

138,265
2,317

23,303
390

7,411
124

62,716
1,051

Northumberland

36,262

6,112

1,944

16,448

2,772

882

Snyder

39,025

6,577

2,092

17,701

2,983

949

27,351
419,945

4,610
70,778

1,466
22,509

12,406

2,091
32,104

Wyoming

C

TOTAL
Internet
TOTAL

I-

4

-~

-

-.

I

6,830
426,735

1,151
71,922

1,151

4

366
366
22,873

I
J.
I-

190,484
-

---

3,098
3,098
193,564

-.......------. I---------..-*-*-'i*
4-

522

522
32,623

rfl

Walleye

I

1665
10,210
176-6
10,375

0

*0

-

nz
-ON
-W

to

0

03
03

0
0
:3
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Table 5.4-4 Liquid Pathway Parameters
Description
Effluent Discharge Flow (normal)ý,
Source Term1 zI
Mixing Ratios (in Susquehanna River)
Shore Width factorW
Transit Time boating
Sport Fishing harvest"'
Recreational Usage for 50 ml (80 kin) population Boating0)
Drinktng Water (Danville and Sunbury)C6)
TransitTime, drinking water

Parameter
8,590 gpm (32,517 ipm)
See Section 3.5
See Table SA-1 and Table 5.4-2
0.2
See Table 5.4-2 for transit times
236,562 kg/yr
393,584 Person-hrs/yr
11,500,000 gpd
See Table 5.4-2 for transittimes

Notes:
I. See Section 3.3.
2. See Section 3.5 for annual expected effluent releases per the GALE code.
3. From Regulatory Guide 1.109, Table A-2 for a river shoreline.
4. Projected edible total recreation fish landing from Table 5.4-3.
5. Projected from the National Recreational Boating Survey Report for Pennsylvania.
6. Source Pumping Capacity from Pennsylvania Department of Environmental Protection.

Table 5.4-5 Recreational Liquid Pathway Usage Parameters for MEI
Usage Parameter

Usag

Paameer

Shoreline Usage01)

Swimming Usage(3)

Boating Usage(4)

Group
Age Goup(hrs/yr)
Ae

Value Used in Calculations'li

Adult
Teen
Child

32
67
14

infant()
Adult
Teen
Child

12,
12
67
14

Infantt"
Adult

12
52
52
29
52

Teen
Child
lnfant"

I

Note:
1. From R.G. 1.109 Rev. 1 Table E-5
2. Assumed to be equal to Adult usage.
3. Assumed to be equal to Shoreline Usage.
4. From R.G. 1.109 Rev. 0, Table A-2
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Table 5.4-6 rrigated Food Crops Production Rates
County

00

Vegetable

-

Rate (lb/yr)
4.30E+06
2.60E+05
4.72E+05
6.83E+06
4.41 E+06
1.63E+07

Rate (kg/yr)
1.95.E+06
1.18.E+05
2.14.E+05
3.10.E+06
2.00.E+06
7.38.E+06

Columbia
Luzerne

3.99E+04
5.09E+03

1,81 E+04
2.31 E+03

Montour

O.OOE+00

0.OOE+00

Columbia
Luzerne
Montour
Northumberland
Snyder
Total
County'

Milk

Yield (Ib/ft')
3.20E-01
8,25E-02
2.99E-01
4.81 E-01
2.94E-01
1.48E+00

Yield (kglm')
4.43E-02
1.14E-02
4.13E-02
6,65E-02
4.06E-02
2.04E-01

Rate (gallyr)
2.91 E+05
1.23E+04
7.36E+04
3.92E+05
9AOE+05
1.71 E+06

Rate (I/yr)
1.10E+06
4.65E+04
2.79E+05
1.48E+06
3.56E+06
6.47E+06

2.98E-03
1.61 E-03

4.12E-04
2.23E-04

4.52E+05
2.02E+04

2.05E+05
9.16E+03

3.37E-02
6.39E-03

4.66E-03
8.84E-04

a.OOE+00

0.aOE+00

3.59E+04

1.63E+04

2.28E-02

3.15E-03

Leafy Vegetable

Yield (Ib/ft')
1.86E-01
3.33E-02
3.99E-01
2.36E-01
5.36E-01
139E+00

Yield (kg/mr)
2.57E-02
4.60E-03
5.51 E-02
3.26E-02
7.41 E-02
1.92E-01

Meat

Northumberland
8,09E+03
3.67E+03
5.70E-04
7.88E-05
1.55E+06
7.04E+05
1.09E-01
1.51 E-02
Snyder
3.51E+04
1.59E+04
2.34E-03
3.23E-04
6.42E+06
2.91E+06
4.27E-01
5.91E-02
Notes
1. The counties identified above are the only counties within the 50 mi (80 km) radius of BBNPP that border the Susquehanna River with the potential to irrigate crops
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Table 5.4-7 Gaseous Pathway Parameters

I

Parameter Description
Growing season, fraction of year (April - October)(U
Fraction time animals on pasture per year
Intake from Pasture when on Pasture
Absolute Humidity (g/mi)
Average Temperature in growing Season: °F (C)t 1'
Population Distribution
Milk Production within 50 mi (80 kin): gal/yr (I/yr)ý2)
Meat Production within 50 mi (80 kin): lbs/yr (kb/yr)(i
Vegetable/Grain Production within 50 m[ (80 km): lbs/yr (kg/yr) 4'ý
Consumption Parameters
Notes:

Value
0.583
0.583
1.0
6.6
63.2(17.3)
Section 2.5.1
2.51 E+08 (9.50E+08)
5.E55-08 (2-52E.4-08)
1.67E+09 (7.58E+08)
Table 5.4-8

1. The growing season is the span of months when the temperature is above freezing for all days during the month. This
occurs from April through October.
2. From 50 mi (80 km) cow milk production shown in Table 5.4-9.
3. From 50 mi (80 km) poultry, beef, hog, and sheep production show in Table 5.4-10.
4. From 50 ml (80 km) grain, leafy vegetable, other above ground vegetables and other below ground vegetables
production shown in Table S.4-11.

Table 5.4-8 Gaseous Pathway Consumption Factors for the MEI

BBNPP

Consumption Factor
Leafy Vegetables Ibs/yr (kg/yr)

Adult
141 (64)

Teen
93(42)

Meat Consumption lbs/yr (kg/yr)
Milk Consumption gal/yr (l/yr)
Vegetable/Fruit Consumption lbs/yr (kg/yr)

243 (110)
82 (310)
1147(520)

143 (65)
106(400)
1389(630)

5-66
@ 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

1
1

I

Child
57(26)

Infant
0(0)

90(41)
87(330)
1147(520)

0(0)
87 (330)
0 (0)

Rev. 1

03

Table 5.4-9 Milk Production gal/yr (1/yr)

z

I

(Page 1 of 2)

-O

Distance miles (km)

Sector

0-1
(0-1.6)

1-2
(1.6-3.2)

2-3
(3.2-4.8)

3-4
(4.8-6.4)

4-5
(6.4-8.1)

5-10
(8.1-16.1)

10-20
(16.1-32.2)

20-30
(32.2-48.3)

N

603
(2,281)

1,807
(6,842)

3,013
(11,405)

4,216
(15,961)

5,423
(20,527)

45,180
(171,024)

180,745
(684,195)

2,086,315
(7,897,561)

30-40
(48.3-64.4)
6,466,416
(24,478,049)

NNE

603
---C(2,281)

1,807
(6.842)

3,013
(11,405)

NE

603
(2,281)
603
(2,281)
603
(2,281)
603
ESE
(2,281)

1,807
(6,842)
1,807
(6,842)
1,807
(6,842)
1,807
(6,842)

3,013
(11,405)
3,013
(11,405)
3,013
(11,405)
3,013
(11,405)

4,216
(15,961)
4,216
(15,961)
4,216
(15,961)
4,216
(15,961)
4,216
(15,961)

5,423
(20,527)
5,423
(20,527)
5,423
(20,527)
5,423
(20,527)
5,423
(20,527)

45,180
(171,024)
45,180
(171,024)
45,180
(171,024)
45,180
(171,024)
45,180
(171,024)

180,745
(684,195)
180,745
(684,195)
180,745
_____
(684,195)
180,745
(684,195)
180,745
(684,195)

2,086,315
(7,897,561)
2,086,315
(7,897,561)
600,508
(2,273,171)
301,285
(1,140,488)
301,285
(1,140,488)

603
(2,281)
603
(2,281)
603
(2,281)

1,807
(6,842)
1,807
(6,842)
1,807
(6,842)

3,013
(11,405)
3,013
(11,405)
3,013
(11,405)

4,216
(15,961)
4,216
(15,961)
4,216
(15,961)

5,423
(20,527)
5,423
(20,527)
5,423
(20,527)

45,780
(171,024)
45,180
(171,024)
45,180
(171,024)

422,418
(1,599,024)
422,418
(1,599,024)
422,418
(1,599,024)

SSW

603
(2,281)

1,807
(6,842)

3,013
(11,405)

4,216
(15,961)

5,423
(20,527)

252,445
(955,610)

SW

603
(2,281)
603
(2,281)

1,807
(6,842)
1,807
(6,842)

3,013
(11,405)
3,013
(11,405)

4,216
(15,961i)
23,562
(89,190)

30,283
(114,634)
30,283
(114,634)

603
(2,281)
603
(2,281)
603
(2,281)
603
(2,281)

1,807
(6,842)
1,807
(6,842)
1,807
(6,842)
1,807
(6,842)

3,013
(11,405)
3,013
(11,405)
3,013
(11,405)
3,013
(11,405)

23,562
(89,190)
23,562
(89,190)
4,216
(15,961)
4,216
(15,961)

30,283
(114,634)
30,283
(114,634)
30,283
(114,634)
5,423
(20,527)

CD

ENE

C:
c:
Z
CL

ESE

Total

3,860,778
(14,614,634)
2,920,068
(11,053,659)
2,706,153
_____
(10,243,902)
118,066
(446,927)
1,966,986
(7,445,854)

40-50
(64.4-80.5)
8,314,332
(31,473,171)
4,963,857
(18,790,244)
4,963,857
(18,790,244)
3A,79,339
(13,170,732)
98,452
(372,683)
2,529,093
(9.573,659)

17,108,050
(64,761,016-)f11,151,937
(42,214,674)
10,211,227
(38,653,699)
7,026,987
(26,600,040)
758,790
(2,872,333)
5,038,351
(19,072,235)

704,115
(2,665,366)
704,115
(2,665,366)
704,115
(2,665,366)

1,059,008
(4,008,780)
8,587,525
(32,507,317)
8,587,525
(32,507,317)

11,041,103
(41,795,122)
11,041,103
(41,795,122)
27,808,941
(105,268,293)

13,286,885
(50,296,333)
20,815,402
(78,794,869)
37,583,240
(142,268,040)

1,009,782
(3,822,439)

2,138,634
(8,095,610)

985,813
(3,731,707)

27,808,941
(105,268,293)

32,210,676
(121,930,674)

252,445
(955,610)
252,445
(955,610)

1,009,782
(3,822,439)
1,009,782
(3,822,439)

3,613,358
(13,678,049)
3,613,358
(13,678,049)

2,994,809
(11,336,585)
6,801,464
(25,746,341)

4,958,703
(18,770,732)
10,553,996
(39,951,220)

12,869,019
(48,714,538)
22,290,312
_______
(84,378,011)

252,445
(955,610)
252,445
(955,610)
252,445
(955,610)
45,180
(171,024)

1,009,782
(3,822,439)
1,009,782
(3,822,439)
1,009,782
(3,822,439)
1,009,782
(3,822,439)

3,613,358
(13,678,049)
1,682,969
(6,370,732)
1,124,986
(4,258,537)
2,086,315
(7,897,561)

8,208,663
(31,073,171)
1,574,981
(5,961,951)
1,574,981
(5,961,951)
6,466,416
(24,478,049)

10,553,996
(39,951,220)
2,024,975
(7,665,366)
8,314,332
(31,473,171)
8,314,332
(31,473,171)

23,697,512
(89,704,840)
6,604,420
(25,000,450)
12,316,449
(46,622,830)
17,937,087
(67,899,260)

(AC

T<CD

V.

SE
SSE
S

WSW

WNW
NW

Table 5.4-9 Milk Production gal/yr (l/yr)
(Page 2 of 2)
Distance miles (kin)
Sector

0-1
(0-1.6)

1-2
(1.6-3.2)

2-3
(3.2-4.8)

3-4
(4.8-6.4)

4-5
(6.4-8.1)

5-10
(8.1-16.1)

10-20
(16.1-32.2)

20-30
(32.2-48.3)

30-40
(48.3-64.4)

40-50
(64.4-80.5)

146,769,353
(555,582,439)
(4,919)
64,8r9,651
..
production.
milk
cow
above data includes only the
Goat milk a'ccounts for less than 0.03% of the production in the 50 mi (80 km) radius of BBNPP. The
Ttl (36,496)
9,641
Goat

0

0
F;

2

-V

:TLJ

ZM u

(109,471
28,919 )

(182,478)
4oh,206

(475,063)
125,498

(798,966)
211,064

(7,443,902)
1,966,471

(35,659,317)
9,420,195

(103,899,512)
27,447,347

Total
250,906,346
(949,783,840)

w

Table 5.4-10 Meat Production Ib/yr (kg/yr)

z

I

(Page 1 of 2)
Distance miles (kin)
Sector

0-1
(0-1.6)

1-2
(1.6-3.2)

2-3
(3.2-4.8)

3-4
(4.8-6.4)

4-5
(6.4-8.1)

5-10
{8.1-16.1)

10-20
(16.1-32.2)

20-30
(32.2-48.3)

30-40
(48.3-64.4)

40-50
(64.4-80.5)

Total

992
(450)

2,974
(1,349)

4,959
(2,249)

6,941
(3,149)

8,924
(4,048)

74,368
(33,733)

297,384
(134,891)

1,656,844
(751,532)

5,526,363
(2,506,716)

6,918,580
(3,138,215)

14,498,32-8"

74,368
(33,733)

297,384
(134,891)

1,573,397
(713,681)

3,192,309
(1,448,007)

4,105,969
(1,862,436)

(4,203,992)

N
___

-o

(6,576,331)
9,268,216

992
(450)

2,974
(1,349)

4,959
(2,249)

6,941
(3,149)

8,924
(4,048)

992
(450)
992
-_________

2,974
(1,349)
2,974

4,959
(2,249)
4,959

6,941
(3,149)
6,941

8,924
(4,048)
8,924

74,368
(33,733)
74,368

297,384
(134,891)
297,384

1,573,397
(713,681)
815,834

2,202,839
(999,191)
2,153,167 ..

4,139,318
(1,877,563)
2,767,339

8,31.2,096
(3,770,303)
6,132,881

0_
0

(450)
992

(1,349)
2,974

(2,249)
4,959

(3,149)
6,941

(4,048)
8,924

(33,733)
74,368

(134,891)
297,384

(370,056)
580,356

(976,660)
477,056

(1,255,244)
373,331

(2,781,828)
1,827,284

C

(450)
992

(1,349)
2,974

(2,249)
4,959

(3,149)
6,941

(4,048)
8,924

(33,733)
74,368

(134,891)
340,004

(263,245)
566,917

(216,389)
1,844,132

(169,340)
2,180,370

(828,842)
5,030,579

ESE

(450)

(1,349)

(2,249)

(3,149)

(4,048)

(33,733)

(154,223)

(257,149)

(836,484)

(988,999)

(2,281,832)

SE

992
(450)

2,974
(1,349)

4,959
(2,249)

6,941
(3,149)

8,924
(4,048)

74,368
(33,733)

2,786,822
(1,264,081)

4,643,894
(2,106,435)

6,696,828
(3,037,630)

17,049,824
(7,733,670)

31,276,525
(14,186,793)

SSE

992
(450)

2,974
(1,349)

4,959
(2,249)

6,941
(3,149)

8,924
(4,048)

74,368
(33,733)

2,786,430
(1,263,903)

4,642,538
(2,105,820)

13,261,753
(6,015,430)

17,049,824
(7,733,670)

37,839,702
(17,163,800)

S

992
(450)

2,974
(1,349)

4,959
(2,249)

6,941
(3,149)

8,924
(4,048)

74,368
(33,733)

2,786,430
(1,263,903)

4,642,538
(2,105,820)

13,256,477
(6,013,037)

76,497,715
(34,698,780)

97,282,318
(44,126,517)

SSW

992
(450)

2,974
(1,349)

4,959
(2,249)

6,941
(3,149)

8,924
(4,048)

391,569
(177,613)

3,350,610
(1,519,811)

8,752,698
(3,970,157)

6,500,612
(2,948,628)

76,497,715
(34,698,780)

95,517,993
(43,326,233)

SW
SW

992
(450)

2,974
(1,349)

4,959
(2,249)

6,941
(3,149)

46,997
(21,317)

391,569
(177,613)

1,566,409
(710,511)

8,762,912
(3,974,790)

11,849,317
(5,374,760)

15,945,705
(7,232,850)

38,578,774
(17,499,037)

NNE
NE

ENE

X,,
<0

4A

r-i

992

2,974

4,959

36,549

46,997

391,569

1,566,409

8,762,912

46,413,788

59,654,795

116,881,942

(450)

(1,349)

(2,249)

(16,578)

(21,317)

(177,613)

(710,511)

(3,974,790)

(21,052,940)

(27,058,960)

(53,016,757)

391,569
(177,613)

1,566,409
(710,511)

2,626,786
(1,191,490)

21,183,866
(9,608,840) .

25,756,068
(11,682,756)

51,617,167
(23,413,153)

992
(450)
992
WNW__________
NW
NW

-

2,974
(1,349)

4,959
(2,249)

36,549
(16,578)

46,997
(21,317)

2,974

4,959

36,549

46,997

391,569

1,566,409

2,610,533

2,753,034

3,539,645

10,953,659

(450)

(1,349)

(2,249)

(16,578)

(21,317)

(177,613)

(710,511)

(1,184,118)

(1,248,755)

(1,605,556)

(4,968,496)

992
(450)

2,974
(1,349)'

4,959
(2,249)

6,941
(3,149)

46,997
(21,317)

391,569
(177,613)

1,566,409
(710,511)

1,966,199
(891,853)

2,753,034
(1,248,755)

7,421,955
(3,366,542)

14,162,027
(6,423,787)

992

2,974

4,959

6,941

8,924

74,368

1,566A09

1,656,844

5,505,787

6,918,580

15,746,777

(450)

(1,349)

(2,249)

(3,149)

(4,048)

(33,733)

(710,511)

(751,532)

(2,497,383)

(3,138,215)

(7,142,618)

Table 5.4-10 Meat Production lb/yr (kg/yr)
(Page 2 of 2)

-

Distance miles (kmi)
5-10
10-20
(8.1-16.1)
(16.1-32.2)
22,935,667
3,093,097
(1,403,005)
(10,403,444)

0-1
1-2
2-3
3-4
4-5
(6.4-8.1)
(0-1.6)
(1.6-3.2) (3.2-4.8) (4.8-6.4)
333,145
199,883
79,337
47,581
15,864
Total
(21,583)
(35,987)
(90,665)
(151,112)
(7,196)
Meat production consists of 49.6% poultry, 30% hog, 20.2% beef, and 0.2% Sheep.

Sector

.
20-30
(32.2-48.3)
55,834,601
(25,326,149)

30-40
(48.3-64.4)
145,570,361
(66,029,605)

40-50
(64.4-80.5)
326,816,732
(148,241,576)

.rn
Toa
Totalo
554,926,267
(251,710,321)
I_

N0

0
0C

r 1Z
j 0ý

in

00

0=0

0.
0.0

z

L4

Table 5.4-11 Vegetable Production lb/yr (kg/yr)

0-1
(0-1.6)

1-2
(1.6-3.2)

2-3
(3.2-4.8)

3-4
(4.8-6.4)

4-5
(6.4-8.1)

Distance miles (kin)
5-10
10-20
(8.1-16.1)
(16.1-32.2)

20-30
(32.2-48.3)

30-40
(48.3-64.4)

40-50
(64.4-80.5)

N

13,012
(5,902)

39,039
(17,708)

65,061
(29,511)

91,093
(41,319)

117,127
(53,128)

976,033
(442,721)

3,903,902
(1,770,780)

7,436,920
(3,373,330)

7,972,334
(3,616,190)

NNE

13,012
(5,902)

39,039
(17,708)

65,061
(29,511)

91,093
(41,319)

117,127
(53,128)

976,033
(442,721)

3,903,902
(1,770,780)

7,436,920
(3,373,330)

8,408,850
(3,814,190)

NE

13,012
(5,902)

39,039
(17,708)

65,061
(29,511)

91,093
(41,319)

117,127
(53,128)

976,033
(442,721)

3,903,902
(1,770,780)

7,710,293
(3,497,330)

ENE

13,012
(5,902)

39,039
(17,708)

65,061
(29,511)

91,093
(41,319)

117,127
(53,128)

976,033
(442,721)

3,903,902
(1,770,780)

6,781,640
(3,076,100)

E

13,012
(5,902)

39,039
(17,708)

65,061
(29,511)

91,093
(41,319)

117,127
(53,128)

976,033
(442,721)

3,903,902
(1,770,780)

6,804,788
(3,086,600)

ESE

13,012
(5,902)
13,012
(5,902)

39,039
(17,708)
39,039
(17,708)

65,061
(29,511)
65,061
(29,511)

91,093
(41,319)
91,093
(41,319)

117,127
(53,128)
117,127
(53,128)

976,033
(442,721)
976,033
(442,721)

3,992,042
(1,810,760)
9,946,375
(4,511,600)

6,654,080
(3,018,240)
15,808,026
(7,170,400)

8,344,915
(3,785,190)
6,506,591
(2,951,340)
5,613,851
(2,546,400)
52,416,005
(23,775,500)
70,642,282
(32,042,800)

9,174,096
(4,161,300)
10,813,674
(4,905,000)
6,568,739
(2,979,530)
6,335,049
(2,873,530)
4,849,178
(2,199,550)
65,694,447
(29,798,500)
87,560,776
(39,716,900)

13,012
(5,902)

39,039
(17,708)

65,061
(29,511)

91,093
(41,319)

117,127
(53,128)

976,033
(442,721)

9,909,558
(4,494,900)

15,022,519
(6,814,100)

71,203,138
(32,297,200)

85,984,493
(39,001,910)

29,788,617
(13,511,889)
31,864,710
(14,453,589)
27,829,214
(12,623,119)
24,828,547
(11,262,039)
22,473,084
(10,193,619)
130,057,940
(58,993,289)
185,258,824
_____
(84,031,989)
183,421,073
(83,198,399)

13,012
(5,902)
13,012
(5,902)

39,039
(17,708)
39,039
(17,708)

65,061
(29,511)
65,061
(29,511)

91,093
(41,319)
91,093
(41,319)

117,127
(53,128)
117,127
(53,128)

976,033
(442,721)
3,878,703
(1,759,350)

9,909,558
(4,494,900)
16,794,815
(7,618,000)

15,022,519
(6,814,100)
46,090,061
(20,906,100)

40,411,174
(18,330,200)
21,031,659
(9,539,800)

82,271,225
(37,317,600)
89,897,235
(40,776,700)

148,915,841
(67,547,089)
178,017,805
(80,747,518)

13,012
(5,902)
13,012
(5,902)
13,012

39,039
(17,708)
39,039
(17,708)
39,039

65,061
(29,511)
65,061
(29,511)
65,061

91,093
(41,319)
362,021
(164,210)
362,021

465,418
(211,110)
451,055
(204,595)
451,055

3,759,124
(1,705,110)
3,759,124
(1,705,110)
3,759,124

15,032,748
(6,818,740)
15,032,748
(6,818,740)
15,032,748

44,626,412
(20,242,200)
44,626,412
(20,242,200)
29,687,889

59,160,607
(26,834,800)
60,138,357
(27,278,300)
55,658,476

77,594,339
(35,196,200)
75,245,975
(34,131,000)
38,192,640

200,846,853
(91,102,600)
199,732,804
(90,597,276)
143,261,065

(5,902)

(17,708)

(29,511)

(164,210)

(204,595)

(1,705,110)

(6,818,740)

(13,466,200)

(25,246,260)

(17,323,890)

(64,982,126)

10,924,589
(4,955,310)

14,046,687
(6,371,470)

69,888,733
(31,700,996)

Sector

Cz
C
0

oc
CI

Lu'l

I

(Page 1 of 2)

0,

SE

rZ

SSE

a'

Total

WNW

13,012
(5,902)

39,039
(17,708)

65,061
(29,511)

362,021
(164,210)

451,055
(204,595)

3,878,703
(1,759,350)

15,032,748
(6,818,740)

25,075,819
(11,374,200)

NW

13,012
(5,902)

39,039
(17,708)

65,061
(29,511)

91,093
(41,319)

465,418
(211,110)

3,878,703
(1,759,350)

15,511,460
(7,035,880)

7,983,203
(3,621,120)

11,177,834
(5,070,180)

14,501,853
(6,577,930)

53,726,676
(24,370,010)

NNW

13,012
(5,902)

39,039
(17,708)

65,061
(29,511)

91,093
(41,319)

117,127
(53,128)

976,033
(442,721)

15,511,460
(7,035,880)

7,436,920
(3,373,330)

7,225,739
(3,277,540)

9,079,959
(4,118,600)

40,555,443
(18,395,639)

Table 5.4-11 Vegetable Production lb/yr (kg/yr)
(Page 2 of 2)
Distance miles (kin)

Sector

0-1
(0-1.6)
208,194
(94,435)

1-2
(1.6-3.2)
624,624
(283,325)

2-3
(3.2-4.8)
1,040,970
(472,176)

3-4
(4.8-6.4)
2,270,278
(1,029,781)

4-5
(6.4-8.1)
3,572,399
(1,620,413)

5-10
(8.1-16.1)
32,673,808
(14,820,590)

10-20
(16.1-32.2)
161,225,772
(73,130,780)

20-30
(32.2-48.3)
294,204,419
(133,448,880)

30-40
(48.3-64.4)
496,836,399
(225,361,200)

40-50
(64.4-80.5)
677,810,365
(307,449,610)

Ttl

:5

1,670,467,229
(757,711,190)

Vegetable production includes 79% grains, 14% above ground vegetables, 6% below ground vegetables, 1% leafy vegetables.

C

• 0

-0

2..

0)

0)

0
5

0
:3

IA0

Table 5.4-12 Leafy Vegetable Production lb/yr (kg/yr)

z

(Page 1 of 2)
Distance miles (km)
Sector

0-1
(0-1.6)

1-2
(1.6-3.2)

2-3
(3.2-4.8)

3-4
(4.8-6.4)

4-5
(6.4-8.1)

5-10
(8.1-16.1)

10-20
(16.1-32.2)

20-30
(32.2-48.3)

30-40
(48.3-64.4)

40-50
(64.4-80.5)

Total

250
(114)
NNE___ 250
(114)

751
(341)
751

1,252
(568)
1,252

1,753
(795)
1,753

2,253
(1,022)
2,253

18,786
(8,521)
18,786

75,134
(34,080)
75,134

152,185
(69,030)
152,185

211,622
(95,990)
211,622

93,917
(42,600)
272,050

557,903
(253,061)

(341)

(568)

(795)

(1,022)

(8,521)

(34,080)

(69,030)

(95,990)

(123,400)

(333,861)

250
(114)
250

751
(341)
751

1,252
(568)
1,252

1,753
(795)
1,753 -

2,253
(1,022)
2,253
__

18,786
(8,521)
18,786
_
_

75,134
(34,080)
75,134

152,185
(69,030)
125,223

211,622
(95,990)
235,013

148,217
(67,230)
148,217

612,203
(277,691)
608,632

(114)
250
(114)

(341)
751
(341)

(568)
1,252
(568)

(795)
1,753
(795)

(1,022)
2,253
(1,022)

(8,521)
18,786
(8,521)

(34,080)
75,134
(34,080)

(56,800)
243,170
(110,300)

(106,600)
340,394
(154,400)

(67,230)
174,055
(78,950)

(276,071)
857,798
(389,091)

250
(114)

751
(341)

1,252
(568)

1,753
(795)

2,253
(1,022)

18,786
(8,521)

95,152
(43,160)

158,601
(71,940)

415,571
(188,500)

272,491
(123,600)

966,861
(438,561)

N
N

NE

ENE

0
0
C

2.u'

ESE

250

---

_

-

736,037

(114)

(341)

751

1,252

1,753

(795)

(1,022)

(8,521)

(236,300)

(393,400)

867,299

1,214,306

(550,800)

(130,900)

(1,322,761)

250
(114)

751
(341)

1,252
(568)

1,753
(795)

2,253
(1,022)

18,786
(8,521)

520,952
(236,300)

867,299
(393,400)

1,217,393
(552,200)

41,689
(18,910)

2,672,379
(1,212,171)

751

1,252

(568)

Z253

18,786

520,952

288,585

2,916,1788

=1'

5SF
Lv

S

to

SW

.<

w
WNW

NW
NNW

250

1,753

2,253

18,786

520,952

867,299

1,217,393

371,258

3,001,948

(568)

(795)

(1,022)

(8,521)

(236,300)

(393,400)

(552,200)

(168,400)

(1,361,661)

751
(341)

1,252
(568)

1,753
(795)

2,253
(1,022)

34,723
(15,750)

584,666
(265,200)

974,664
(442,100)

1,214,306
(550,800)

1,820,357
(825,700)

4,634,976
(2,102,390)

(114)

(341)

250
(114)

250

751

1,252

1,753

4,167

34,635

138,538

230,824

1,214,306

1,561,314

3,187,791

(114)

(341)

(568)

(795)

(1,890)

(15,710)

(62,840)

(104,700)

(550,800)

(708,200)

(1,445,958)

250
(114)

751
(341)

1,252
(568)

3,241
(1,470)

4,156
(1,885)

34,635
(15,710)

138,538
(62,840)

230,824
(104,700)

253,752
(115,100)

326,284
(148,000)

993,684
(450,727)

250

751

1,252

3,241

4,156

34,635

138,538

230,824

61,862

92,352

567,861

(114)

(341)

(568)

(1,470)

(1,885)

(15,710)

(62,840)

(104,700)

(28,060)

(41,890)

(257,577)

751

1,252

_

250

(114)
250

(114)
250

(114)

(341)
751

(341)
751

(341)

3,241

4,156

34,723

138,538

230,824

71,827

92,352

577,914

(15,750)

(62,840)

(104,700)

(32,580)

(41,890)

(262,137)

51,302

71,827

.169,822

474,694

(23,270)

(32,580)

(77,030)

(215,318)

73,061

93,917
(42,600)

(219,111)

(568)

(1,470)

1,252

1,753

4,167

34,723

138,847

(795)

(1,890)

(15,750)

(62,980)

2,253

18,786
(8,521)

138,847
(62,980)

152,185
(69,030)

(33,140)

(568)

1,252

(568)

1,753

(795)

(1,885)

(1,022)

483,056

00
z

Table 5.4-12 Leafy Vegetable Production Ib/yr (kg/yr)
(Page 2 of2)

Sector

0-1
(0-1.6)

1-2
(1.6-3.2)

2-3
(3.2-4.8)

3-4
(4.8-6.4)

4-5
(6.4-8.1)

Distance miles (km)
5-10
10-20
(8.1-16.1)
(16.1-32.2)

20-30
(32.2-48.3)

30-40
(48.3-64.4)

40-50
(64.4-80.5)

4,007
(1,818)

12,021
(5,453)

20,036
(9,088)

32,516
(14,749)

45,585
(20,677)

395,928
(179,590)

5,686,890
(2,579,530)

8,235,875
(3,735,730)

5,966,877
(2,706,530)

3,450,190
(1,564,980)

Total

"

23,849,926
(10,818,144)
0

Q0
00

C
V.

0~0

0~0

a-a
z
0
0L

Radiological Impacts of Normal Operations

Part 3-. ranvironmental Report

Table 5.4-13 Distance to Nearest Gaseous Dose Receptors
Sector

Site Boundary

Residence

Vegetable Garden

N
NNE
NE

0.20/320
0.47/753
0.58/929

-

1.1/107
1.3/2.1

1.8/2.9
3.9/6.2
3.2/5.1

(mi/km)

(mi/km)

(mi/m)

t

I

T

Meat Animal

Milk Animal

(mi/km)

(mi/km)

t

-

3.2/5.1

ENE

0.58/936

2.4/3.9

2.4/3.9

3.4/55

E

0.63/1020

1.3/2.1

1.3/2.1

-

5.4/8.7

ESE
SE
SSE
S
SSW

0.39/633
0,32/514
0.31/492
0.31/492
0.28/454

1.2/1.9
0.66/1.1

-

4.8/7.6

SW
WSW
W
WNW
NW

0.24/387
0.21/334
0.21/334
0.21/334
0.21/334

0.28/0.46
0.28/0.45

NNW

0.20/320

0.49/0/79

-

1.1/1.8
0.86/1.4

2.9/4.6

2.5/4.1
12.2/19.6

0.65/1.0

0.65/1.0

1.08/1.7
0.28/0.45

4.1/6.6
0.49/0.79

-

Distance measured from the center of containment.

Table 5.4-14 Receptor Locations for Gaseous Effluent Maximum Dose Evaluations
2
)
DIQ (1/1m

Dose Pathways Evaluated
Plume Ground Inhalation

Depleted xIQ
(sec/m 3 )
9.607E-06

Plume Ground Inhalation

2.424E-06

2.320E-06

1.721E-08

Nearest Garden
0.28 mi (0.45 kin) WSW
Nearest Meat Animal
0.65 me
(04m)

Vegetable

2.443E-06

2.303E-06

4.540E-09

Meat

4.976E-07

4.654E-07

1.954E-09

Nearest Milk Animal
0.65 ml (1.04km)SW

Milk

4.976E-07

4.654E-07

1.954E-09

0.58 mi (0.93 kmn) NE

0.65 mi (1.04 kin) SW

BBNPP

I

Undecayed xIQ
(sec/m 3 )
9.672E-06

Location
(Distance, Sector)
Site Boundary
0.20 mi (0.32 kin) N
Site Boundary
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Table 5.4-15 50 Mi (80 km) Population Doses from Gaseous Effluents
Person-Rem
(Person-Sieverts)

Pathway

Skin

Thyroid

Critical Organ Bone

4.18E+00
(4.18E+02)
6.24E-03
(6.24E-05)

1.63E+01
(1.63E-01)
7.32E-03
(7.32E-05)

4.18E+00
(4.18E-02)
6.24E-03
(6.24E-05)

4.18E+00
(4.18E-02)
6.24E-03
(624E-05)

1.29E-01
(nhai91.29E-03)

1.29E-01
29E-03)

2.94E-01
(2.974E-03)

1.91 E-03
(1.91 E-05)

Vegetable Ingestion

5.92E-01
(5.92E-03)

5.91 E-01
(5.91 E-03)

5.96E-01
(5.96E-03)

2.33E+00
(2.33E-02)

MilkIngestion

1.70E-01
(1.70E-02)

1.69E-01
(1.69E-03)

3.23E-01
(3.23E-03)

6.91 E-0 1
(6.91 E-03)

Meat Ingestion

2.33E-01
(2.33E-03)

2.33E-01
(2.33E-03)

2.42E-01
(2.42E-03)

1.03E+00
(1.03E-02)

5.31 E+00
(5.31 E-02)

1.74E+01
(1.74E-01)

5.64E+00
(5.64E-02)

8.23E+00
(8.23E-02)

Plume

Total Body

Notes:
Based on projected 50 mi (80 kin) population for the year 2070 (decade after the 40 year operating license period of
BBNPP). Food production within the 50 mi (80 kin) radius is presented in Table 5.4-9 through Table 5.4-12.

BBNPP
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Table 5.4-16 Whole Body Dose from Liquid Effluent to MEI
Teen mrem/yr
(pSvfyr)

Child mrem/yr
(pSvlyr)

Infant mrem/yr
(pSv/yr)

Fish

1.30E-01
(1.30E+00)

7.60E-02
(7.60E-01)

3.31E-02
(3.31 E-01)

O.OOE+00
(O.OOE+00)

Invertebrates

1.82E-02
(1.82E-01)

1. 5E-02
(1.1 5E-01)

6.64E-03
(6.64E-02)

O.OOE+00
(O.OOE+00)

Potable Water

3.63E-01
(3.63E+00)
4.12E-02
(4.12E-01)

2.55E-01
(2.55E+00)
3.30E-02
(3.30E-01)

4.90E-01
(4.90E+00)
3.97E-02
(3.97E-01)

4.81E-01
(4.81 E+O0)
O.OOE+00
(0.OOE+0O0)

3.57E-05
(3.57E-04)

1.99E-04
(1.99E-03)

4.16E-05
(4.16E-04)

3.57E-05
(3.57E-04)

Swimming

3.72E-06
(3.72E-05)

2.08E-05
(2.08E-04)

4.34E-06
(4.34E-05}

3.72E-06
(3.72E-05)

Boating

3.01 E-05
(3.01 E-04)

3.01E-05
(3.01 E-04)

1.68E-05
(1 .68E-04)

3.01E-05
(3.01 E-04)

Total

5.52E-01
(5.52E+00)

3.76E-01
(3.76E+00)

5.69E-01
(5.69E+00)

4.81 E-01
(4.81 E+00)

Dose Pathway

Irrigation

BBNPP

I

Adult mrem/yr
(liSv/yr)
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Table 5.4-17 Limiting Organ Dose from Liquid Effluent to MEI
Adult (Thyroid)

Dose Pathway
DosePathway

mremlyr (ipSv/yr)

Teen (Thyroid)
1 mremlyr
(IpSv/yr)

I

Child (Thyroid)

Infant (Thyroid)

mrem/yr (pSvlyr)

mremlyr (pSv/yr)

Fish

1.14E-01
(1.14E+O0)

1.05E-01
(1.05E+O0)

Invertebrates

1.07E-02
(1.07E-01)

9.66E-03
(9.66E-02)

1.09E-01
(1.09E+00)
1.02E-02
(1.02E-01)

Potable Water

6.23E-01
(6.23E+00)
8A6E-01
(8A6E+00)

4.81 E-01
(4.81 E+O0)
7.46E-01
(7.46E+00)

1.04E+O0
(1.04E+01)
1.18E+O0 )
(11.18E+01

O.OOE+O0
(O.OOE+O0)
O.OOE+00
(O.OOE+00)
1.35E+00
(1.35E+01)
O.OOE+0O
(O.OOE+O0)

3.57E-05
(3.57E-04)

1.99E-04
(1.99E-03)

4.16E-05
(4.16E-04)

3.57E-05
(3,57E-04)

Swimming

3.72E-06
(3.72E-05)

2.08E-05
(2.08E-04)

4.34E-06
(4.34E-05)

3.72E-06
(3.72E-05)

Boating

3.01 E-05
(3.01 E-04)

3.01 E-05
(3.01 E-04)

1.68E-05
(1.68E-04)

3.01 E-05
(3.01 E-04)

Total

1.59E+00
(1.59E+01)

1.34E+00
(1.34E+01)

2.34E+00
(2.34E+01)

1.35E+00
(1.35E+01)

Irrigation

Table 5.4-18 Summary Liquid Effluent Annual Dose to MEI
Assessment Type

BBNPPmrem
Calculated
Dose
{IS)
mmemm((
i~v)

Total Body

5.69E:01
(5.69E+00)

10Fraction
Appendix
I Limit11
mremn (pSv~)

F

I
of Appendix
On
edixe I
Objective

3 (30)

1.90E-01

10(100)

2.34E-01

Child

Maximum Organ

2.34E+00
(2.34E+01)

I

Thyroid-Child

Note:
1.Numerical dose objectives from 10 CFR 50 Appendix I,Section II.A.

Table 5.4-19 General Population Doses from Liquid Effluents
Total Body Person-Rem
(Person-Sieverts)

Person-Thyroid-Rein
(Person-Thyroid-Sieverts)

1.65E-01
(1.65E-03)

1,68E-01
(1.68E-03)

Includes dose contribution from sport fishing, boating, and consumption of potable water
exposures to the 50 mi (80 kin) population impacted by water uses of the Susquehanna River 50
mi (80 km) downstream.

BBNPP
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Table 5.4-20 Gaseous Pathway Doses for Maximally Exposed Individuals (MEI)
Location

Site Boundary
0.20 mi (0.32 km)
N

Total Body
mrem/yr
(pSvlyr)

Max. Organ
mrem/yr
(FSvlyr)

Skin
mremlyr
(lSv/yr)

1.76E+00
(1.76E+01)

1.76E+00
(1.76E+01)

5.52E+00
(5.52E+01)

1.33E-03.
(1.33E-02)

1.33E-03
(1.33E-02)

1.57E-03
(7.57E-02)

3.98E-02
(3.98E-01)
4.02E-02
(4.02E-01)

7.38E-04
(7.38E-03)
8.96E-04
(8.96E-03)

3.96E-02
(3.96E-01)
4.OOE-02
(4.OOE-01)

3.55E-02
(3.55E-01)

1.1 OE-03
(1.10E-02)

3.53E-02
(3.53E-01)

2.04E-02
(2.04E-01)}

5.71 E-04
(5.71 E-03)

2.03E-02
(2.03E-01)

Adult

7.13E-02
(7.13E-01)

2.58E-01
(2.58E+00)

7.09E-02
(7.09E-01)

Teen

1.08E-01
(1 .08E+00)
2.42E-01
(2.42E+00)
0.00E+00
(0.OOE+00)

4.28E-01
(4.28E+00)
1.04E+00

1.083-01
(1.08E+00)
2.41 E-01

(1.04E+01)
0.002+00
(0.00E+00)

(2.41 E+00)
0.00E+00
(0.00E+00)

2.02E-02

Pathway

Inhalation
Adult

Infant
Vegetable

Nearest Garden
0.28 mi (0.45 kin)
WSW

Child

Meat
Adult
Nearest
Meat
0.65
1.0
ml)Teen
ml
0.65 mi (1.0 mi)
SW

4.68E-03
(4.68E-02)

(2.02E-01)

Child

3.79E-03
37E0
(3.79E-02)
6.87E-03
(6.78E-02)

1.70E-02
(1.70E-01)
3.20E-02
(3.20E-01)

4.67E-03
(4.67E-02)
3.79E-03
(3.79E-02)
6.86E-03
(6.86E-02)

Infant

(O.00E+O0)
0.00E+00

(O.OOE+O)
O.00E+00

(0.0OE+00)
0.00E+00

5.99E-03
(5.99E-02)
1.02E-02
(1.02E-01)
2.32E-02
(2.32E-01)

2.22E-02
(2.22E-01)
4.09E-02
(4.09E-01)
1.00E-01
(1.001+00)

5.91 E-03
(5.91 E-02)
1.01 E-02
(1.01E-01)
2.30E-02
(2.30E-01)

4.67E-02
(4.67E-01)

1.96E-01
(1.96E+00)

4.64E-02
(4.64E-01)

Cow Milk
Adult
Nearest Milk
0.65 mi (1.0 mi)
SWChild

Teen
Child
Infant

BBNPP
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Table 5.4-21 BBNPP Gaseous Effluent MEI Dose Summary
10 CFR 50 Appendix I Section

Dose Assessment
Beta Air Dose

Calculated Dose

L.B.1-

mrad/yr (pGy/yr)
Gamma Air Dose
mrad/yr (pGy/yr)
External Total Body Dose
mrem/yr (l.tSv/yr)
External Skin Dose

1.6(16.0)
0.70(7.0)

10(100)

0.4S (4.5)

5 (50)

1.4(14.0)

1150)

1.2(12.0)

15 (150)

11.8.2

10 CFR 50 Appendix I Limit
....

mremlyr (lISv/yr)

II.C

BBNPP

Organ Dose (Child, Bone)
mrem/yr (liSv/yr)
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Table 5.4-22 Site Boundary Air Concentration by Nuclide

I

(Page I of 2)

Isotope

Release Rate
Ci/yr (Bq/yr)

Air Concentration
PaCi/ml (Bq/ml)

Fraction of
10 CFR 20 Limit

H-3

1.80E+02

5.52E-1I

5.52E-04

6.66E+12
1.89E+01
6.99E+I1 I
3.40E+01
1.26E+12
8.80E-03
3.26E+08

2.04E-06
5.80E-12
2.14E-07
i.04E-1 1
3.86E-07
2.70E-15
9.99E-1 1

3.20E-02

9.81 E-1 5

C-14
Ar-41

Kr-85m
Kr-85
Kr-87

Xe-131 m
Xe-133m
Xe-1 33

Xe-135m4
Xe-1 35

Xe-138

4.60E-1 1
1.70E-06
8.59E-1 0
3.18E-05

4.60E-04

5.30E+01
1.96E+12

1.63E-1 I
6.01 E-07

8.1 3E-04

1.80E+02
6.66E+1 2
2.70E+03
9.99E+I1 3
1.70E+02

5.52E-1 1
2.04E-06
8.28E-10
3.06E-05
5.21 5-11

6.29E+12
7.20E+03
2.66E+14

1.93E-06
2.21 E-09
8.17E-05

1.40E+O0I

4.29E-1 2

5.18E+11
1.20E+03

1.59E-07
3.68E-10

4.44E+ 13

1.36E-05

1.20E+01

3.68E-12

9.70E-05
3.59E+06

2.97-179.92E-10
110OE-12

1.36E-07

5.70E-05

1.75E-17

6.47E-13

Co-57

8.20E-06
3.03E+05

2.51 E-18
9.31 E-14

CO-58

4.80E-04
1.78E+07

1A7E-16
5ASE-12

Co-60

1.1OE-04
4.
E0

3.37E-17
2E126.75E-07

2.80E-05

8.59E-18

1.04E+06
1.60E-04

3.18E-13
4.91 E-1 7

5.92E+06

1,82E-12

Sr-90

6.30E-05
2.33E+06

1.93E-17
7.15E-13

Zr-35

4.20E-05
3.70E+05

3.07E-18
1317.67E-09
1.13E-13

4-07E+06

+

Sr-89

BBNPP

3.63E-10

1.50E+02
5.55E+12
2.80E+03
1.04E+14

2.11E+06

Mn-54

1.04E-03

3.26E+08

4.44E+11

Cr-Si

1.93E-03

1.23E-03

4.1 4-04
8.69E-05
4.42E-03

1.07E-04
52E0
1.84E-04

1.75E-08

2.79E-09

1.25E-12
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Table 5.4-22 Site Boundary Air Concentration by Nuclide
(Page 2 of 2)
Release Rate
Ci/yr (Bq/yr)

Air Concentration
VCi/mI (Bq/mI)

4.20E-05
1.55E+06
1.70E-05
6.29E+05

1.29E-17
4.77E- 13
5.21E-18
1.93E-13

7.80E-07
2.89E+04
6.1OE-07
2.26E+04
4.80E-05
1.78E+06

2.39E-1
9
"1
8.85E-1 5
1.87E-19
6.92E-15
1.47E-1 7
5A5E-13

Cs136

3.30E-05
1.22E+06

1.01E-17
3.74E-13

1.12E-08

CS1 37

9.OOE-05
3.33E+06

2.76E-17
1.02E-12

1.38E-07

Ba-140

4.20E-06
1.55E+05

1.29E-18
4.77E-14

6.44E-1 0

Ce- 141

130E-05
4.81 E+05

3.99E-18
1.48E-13

4.98E-09

Isotope
Nb-95
Ru-1 03
Ru-i106

Cs-1 34

BBNPP
BBNPP

5-82

5-82
© 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Fraction of
10 CFR 20 Limit
64E0
5.79E-09
.20E-08

7.36 E-08

Rev. 1

Radiological Impacts of Normal Operations

3-. rnvkrorýmevvtat Report

Table 5.4-23 Annual Historical Dose Compliance with 40 CFR 190 for SSES Units I & 2
Thyroid

Maximum OrgantiJ

mrem (pSv)

mrem (pSv)

1.73E-01
(1.73E+00)

(1.73E+00)

2.15E-01
(2.15E+O0)
1.30E+00
(1.30E+01)

2.18E-01
(2.18E+00)
1.29E+00
(1.29E+01)

2.23E-01
(2.23E+00)
1.31 E+00
(1.31 E+01)

1.20E+00
(1.20E+01)

1.21E+00
(1.21 E+01)

1.21E+00
(1.21 E+01)

1.22E+00
(1.22E+01)

1.22E+00
(1.22E+01)

1,22E+00
(1.22E+01)

8.34E-01
(8.34E+00)

8.38E-01
(8.38E+00)

8.34E-01
(8.34E+00)

2006

5.27E-01
(5.27E+00)

5.32E-01
(5.32E+00)

2007

8.25E-01
(8.25E-+-0)

8.24E-01
(8.24E+00)

5.32E-01
(5.32E+00)
8.28E-01
(8.28E+00)

Maximum Value any Year

1.30E+00
(1.30E+01)

i.29Er+00
(1.29E+01)

1.32E+00
(1.32E+01)

4.7E+00
(4.7E+01)
6.01E+00

4.7E+00
(4.7E+01)
5.99E+00

4.7E+00
(4.7E+01)
6.02E+00

(6.01E+01)

(5.99E+01)

(6.02E+01)

Year

1IJ

2000
2001
2

2004

SSES ISF5I Projection
Total SSES Dose Contribution

Whole Bodyi'l
mrem (pSv)
1.68E-01
(1.68E+00)

I

1.73E-01

Notes:
1. This is the sum of direct radiation, gaseous and liquid effluents
2. The maximum organ dose from liquids was summed with the thyroid dose from gases and the direct radiation

BBNPP
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Table 5.4-24 40 CFR 190 Annual Site Dose Compliance

1,33E-03
(1.33E-02)

1,33E-03
(1.33E-02)

1.33E-03
(1.33E-02)

3,55E-02
(3.55E-01)

1.17E-01
(1.1 7E+00)

1.10E-03
(1.10E-02)

9.55E-01
(9.55E+00)

1.27E+O
(1.27E+01)

4.06E+00
(4.06±+01)

1.33E-01
(1.33E+00)
4.99E-01

1.38E-01
(1.38E+00)
9.17E-01

6.22E-01
(6.22E+00)
1.94E+00

(4.99E+00)

(9.17E+00)

(I .94E+01)

3.31 E-02

1.09E-01

1.22E-01

(3.31 E-01}

(1.09E+00)

(1.221+00)

Drinking water

6.64E-03
(6.64E-02)
4.90E-01
(4.90E+00)

i1.02E-02
(1.02E-01)
1.04E+00
(1.04E+01)

1.73E-02
(1.73E-01)
8.32E-03
(8.32E-02)

Irrigation

3.97E-02
(3.97E-01)

1.18E+00
(1.18E+01)

9.42E-02
(9.42E-01)

Vegetable

Invertebrate

BSNPP

[

Thyroid
mrem (pSv)
1.76E+00
(1.76E+01)

Pathway

Facility

shoreline

Whole Body
mrem (pSv)
i.76E+00
(1.76E+01)

I

4.16E-05

4.16E-0S

(4.16E-04)

(4.16E-04)

""
Swimming

4.34E-06
(4,34E-05)

4.34E-06
(434E-05)

4.34E-06
(4.34E-05)

Boating

1.68E-0S
(1.68E-04)

1.68E-05
(1.68E-04)

1,68E-05
(1.68E-04)

8.07E-01

8.07E-01

(8.07E+00)

4.76E+00

(4.76E+01)

All Unwits

4.16E-05

(4,16E-04)

(8.07E+00)

SSS1&

I

Maximum Organit?
mrem (VSv)
1.76E+00
(1.76E+01)

oa

TTotal

7.35E+00

I

6.01 E+0-0
(6.01 E+01 )

.....

1.08E+01
(1.08E+02)

8.07E-01

(8.07E+00)

9.43E+00

(735E+01)

(9.43E+01)

5.9911+00
(5.99E+01)

6.02E+00
(6.02E+01)

1.34E+01
(1.34E+02)

1.55E+01
(1.55E+02)

1I

Notes:
1. The critical organ for all pathways was the child bone.

BBNPP
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Table 5.4-25 Important Biota Species and Analytical Surrogates
Species Type

Bird

Insect

Species
Indiana Bat
Eastern Small footed Myotis
Allegheny Woodrat
Northern Myotis
White-tailed Deer
Black Bear
Meadow Vole
Deer Mouse
White-footed Mouse
Peregrine Falcon
Bald Eagle
Osprey
Wild Turkey
Scarlet Tanager
RedbellyTurtle
Timber Rattlesnake
Eastern Hognose Snake
Eastern Spadefoot
Northern Peary-eye
Long Dash
Mulberry Wing

Significance
Endangered
Threatened
Threatened
Rare (candidate)
Recreation
Recreation
Ecological
Ecological
Ecological
Endangered
Threatened
Threatened
Recreation
Ecological
Threatened
Candidate
Concern
Endangered
Vulnerable
Vulnerable
Vulnerable

Baltimore Checkerspot
Note:
1. No direct surrogate species for terrestrial insects.

BBNPP
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Surrogate Species Assigned
Heron
Heron
Muskrat
Heron
Raccoon
Raccoon
Muskrat
Muskrat
Muskrat
Heron
Heron
Heron
Heron
Heron
Muskrat
Muskrat
Muskrat
Muskrat
(1)
(1)
(1)
(1)
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Table 5.4-26 Biota Exposure Pathways
Biota

Aquatic Pathways
internal exposure from

Atmospheric Pathways

Fixed Source Direct Radiation

Fish

bloaccumulation of radionuclides
External exposurefrom swimming
and the shoreline
Internal exposure from

NA

NA

Invertebrates

bioaccumulation of radionuclides
External exposure from swimming
and the shoreline
Internal exposure from

NA

NA

Algae

bioaccumulation of radionuclides
External exposure from swimming
;and the shoreline
Internal exposure from ingestion
of aquatic plants External
exposure from swimming and the
;shoreline
Internal exposure from ingestion
of invertebrates External
exposurefrom swimming and the
;shoreline
internal exposure from ingestion
of fish External exposure from
offswiming'an thexoshrel
Heron
swimming and the shoreline

NA

NA

Muskrat

Raccoon

Heron

Duck

External gaseous plume
immersion External exposure to
ground plane deposition Gaseous
effluent inhalation
External gaseous plume
immersion External exposure to
ground plane deposition Gaseous
effluent inhalation
External gaseous plume
immersion External exposure to
ground plane deposition Gaseous
effluent inhalation
Internal exposure from ingestion External gaseous plume
immersion External exposure to
of aquatic plants External
exposure from swimming and the ground plane deposition Gaseous
shoreline
effluent inhalation

External exposure to fixed sources
of radiation

External exposure to fixed sources
of radiation
External exposure to fixed sources
of radiation

External exposure to fixed sources
of radiation

Table 5.4-27 Terrestrial Biota Parameters
Terrestrial Biota

Muskrat
Raccoon
Heron
Duck

BBNPP

I

Food OrganismI

Aquatic Plants
JInvertebrates
Fish
Aquatic Plants

Food Intake

lb/day (gm/day)
0.22 (100)
0.44(200)
1.32 (600)
0.22 (100)

-

t

Body Mass

lb (gm)
2.21 (1,000)

265 (12,000)
10.1 (4,600)
2.21 (1,000)
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2.36 (6)
5.51 (14)
433(11)
1.97 (5)
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Table 5.4-28 Biota Residence Time

I

Shoreline / Sediment
Exposure (hr/yr)

Swimming Exposure Time
(hrlyr)

4,380
8,760
--

8,760
8,760
8,760

Muskrat

2,922

2,922

Raccoon

2,191

--

Heron

2,922

2,920

Duck

4,383

4,383

Fish
Invertebrates
Algae

Table 5.4-29 Dose to Biota from all Sources
Liquid

Effluents
Biota

Fish
Invertebrate

Algae
Muskrat

Internal Dose0)'
mrad/yr
(FiGy/yr)
9.32E-01

Internal Dose
mrem/yr
(lPSv/yr)

External Dose
mremlyr
(PSv/yr)

NA

NA

6.86E-01

4.77E+00
(4.77E+01)

4.53E-01
(4.53E+00)

4.50E+00

Duck

External Dose )
mradlyr
(pGy/yr)
(6.86E+00)
1.36E+00
(1.38E+01)
1.40E-02
(1.40E-01)

3.46E-01

Fixed Sources i

Total

Effluents
1

(9.32E+00)
43E01.6+0NA
4.37E+00
(4.37E+01)
1.87E+01
(1.87E+02)

(3.46E+00)

I

Gaseous

8.62E-02

(8.62E-01)
1.16E-01

External Dose
mrem/yr
(IASvlyr)
NA

'

NA

N
NA

4.54E-02
(4.54E-01)

1.96E+00
(1.96E+01)

4.54E-02

i.96E+00

(4.54E-01)

01.96E+01

',

-'

mrad/yr

i (IAGy/yr)
1.6211+00

NA

(1.62E+01)
57E0
(5.73E+01)
1.87E+01
(1.87E+02)

9.24E-01
(9.24E+00)

8.15E+00
(8.15E+01)

_

NA

All Pathways
Dose

NA

9.24E-01

(9.24E+00)
9.24E-01

3.37E+00

(3.37E+01)

(4.50E+01)

(1.16E+00)

(4.54E-01)}

4.54E-02

1.96E+00

1.96E+01

(9.24E+00)

(7.55E+01)

7.55E+00

4.39E+00
(4.39E+01)

6.76 E-0 1
(6.76E+00)

4.54E-02
(4.54E-01)

1.96EE+00
(1.96E+01)

9.24E-01
(9.24E+00)

7.99E+00
(7.99E+01)

Note:
1. For approximations of total doses, assume that 1 mGy = 1 mSv (1 mrad = 1 mrem).

BBNPP
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Table 5.4-30 Biota Doses Compared to the 40 CFR 190 Whole Body Dose Criterion (25 mrem/yr)
Biota Meeting 40 CFR 190
Fish
Invertebrates
Raccoon
Heron
Algae
Muskrat
Duck

BBNPP

Biota Exceeding 40 CFR 190 Limit

None
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5.6

TRANSMISSION SYSTEM IMPACTS
This section discusses transmission system operation and maintenance impacts on terrestrial
and aquatic ecosystems and members of the public. The significance of these predicted
impacts are evaluated and alternative practices to mitigate the impacts are proposed, as
needed. The discussion is limited to the transmission facilities associated with BBNPP and
modifications or upgrades to the existing transmission system required to connect the
additional generation capacity from the unit. Impacts from the existing transmission system,
constructed and operated for SSES Units I and 2, were addressed in the Environmental Report
submitted with the original plant license application (PPL, 1972) and re-evaluated in the
Environmental Report submitted with the license renewal application (PPL, 2006).

5.6.1

TERRESTRIAL ECOSYSTEMS
This section considers the effects of transmission facility operation and maintenance on the
terrestrial ecosystem. The review evaluates the significance of these predicted impacts on
important terrestrial species and habitats, and evaluates alternative practices to mitigate the
impacts, as needed.
5.6.1.1

Terrestrial Ecosystems

The terrestrial ecology of the BBNPP site was characterized in a series of field studies.
Vegetation of the BBNPP project area was recently surveyed. Major plant community type
(terrestrial habitat types) comprise old field, upland shrub habitat, upland deciduous forest,
palustrine emergent wetlands, palustrine scrub/shrub wetlands and palustrine forested
wetlands.
The terrestrial ecology of the BBNPP site was characterized in a series of field studies conducted
between July 2007 and September 2008. This section reports on results available through
July 24, 2008. Field studies included a flora survey (Summer 2008), a faunal survey(October
2007 through September 2008), a rare butterfly survey (June and July, 2008), and an Indiana
bat mist net survey (June and July, 2008), as well as wetland delineation efforts (July 2007
through August 2008).
5.6.1.2

Important Terrestrial Species and Habitats

As noted in Section 2.4.1, the following species and habitats of the project site have been
designated as important according to Federal and Commonwealth of Pennsylvania criteria:
Species important because of rarity:

BBNPP

*

Bald Eagle (Haliaeetusleucocephalus):State Threatened

*

Peregrine Falcon (Falcoperegrinus):State Threatened

*

Osprey (Pandionhaliaetus):State Threatened

*

Indiana Bat (Myotis sodalis):Federal Endangered and State Endangered

*

Eastern Small-footed Myotis (Myotis leibit): State Threatened

*

Northern Myotis (Myotis septemtrionalis):State Candidate Rare

*

Allegheny Woodrat (Neotoma magister):State Threatened

*

Eastern Spadefoot (Scaphiopusholbrookii):State Endangered

*

Redbelly Turtle (Pseudemysrubiventris):State Threatened
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*

Timber Rattlesnake (Crotalushorridus):State Special Concern

*

Eastern Hognose Snake (Heterodonplatyrhinos):State Species of Special Concern

*

Northern Peary-eye (Enodia anthedon): State Vulnerable

*

Long Dash (Politesmystic): State Vulnerable

*

Mulberry Wing (Poanesmassasoit): State Vulnerable
Baltimore Checkerspot (Euphydryasphoeton):State Vulnerable
Plants: No plant species designated as important according to Federal and/or
Commonwealth of Pennsylvania criteria are present within a 0.5 mi (0.8 km) radius of
the project area

Commercially or recreationally valuable species:
*

White-tailed Deer (Odocoileusvirginianus)

*

Black Bear (Ursus americana)

*

Wild Turkey (Melagrisgallopovo)

*

Black Cherry (Prunusserotina)

Species critical to the structure and function of local terrestrial ecosystems:
*

Meadow vole (Microtuspensylvanicum)

*

Deer Mouse (Peromyscusmanniculatus)

0

White-footed Mouse (Peromyscusleucopus)

0

Red Maple (Acerrubrum)

0

River Birch (Betula nigra)
Spicebush (Linderabenzoin)

*

Skunk Cabbage (Symplocarpus foetidus)

*

Canada Goldenrod (Solidago canadensis)

Species that could serve as biological indicators of effects on local terrestrial ecosystems:
*

Scarlet Tanager (Pirangaolivacea)

*

Vegetation cover in the project area consists of relatively common plants with
widespread distributions. None of these species are considered to be particularly
reliable for monitoring impacts to terrestrial habitats. An alternate approach would be
to monitor sensitive habitats such as wetlands for adverse changes to hydrologic
regimes, plant survival and species compositions. Study plots could be located in
undeveloped wetland habitat remaining onsite and in nearby wetlands, particularly
those located downstream from the project area.

Important habitats:

BBNPP

*

Palustrine emergent wetlands -jurisdictional wetland

*

Palustrine scrub/shrub wetlands -jurisdictional wetland

*

Palustrine forested wetlands -jurisdictional wetland
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5.6.1.3

Potential Adverse Effects of Operation and Maintenance Practices

No additional offsite transmission corridors or other offsite land use will be required to connect
BBNPP to the existing electrical grid. Two new 500 kV switchyards, and two new 500 kV, 4,260
MVA circuits on individual towers, will be constructed on site. An expansion of the existing
Susquehanna 500 kV switchyard will also be required. The new transmission lines will connect
the new BBNPP switchyard to an expansion of the existing Susquehanna 500 kV Yard, and to
the new 500 kV Susquehanna Yard 2. Additionally, the 230 kV transmission lines currently
passing through the BBNPP site will be relocated to run along the northern boundary of the
project area.
The PPL EU will follow the standard industry practices for operation and maintenance of
transmission line rights-of-way. Vegetation management will be practiced to avoid any power
outages and injury to the public and company employees from overgrown or diseased trees.
Trees are pruned or cut, and integrated vegetation management performed, according to the
relevant PPL EUprocedures.
Routine maintenance in and along the onsite transmission corridor requires periodic cutting of
herbaceous and low woody growth, saplings, larger shrubs, and small trees. Herbicide
applications are used only on an occasional basis, if at all. Access roads for construction and
subsequent maintenance are stabilized wherever necessary with a course of stones to prevent
formation of ruts and gullies in the exposed soil. These road surfaces will be allowed to grass
over and cut only as necessary to maintain occasional vehicular access.
The clearing of forest habitat for the construction of onsite transmission lines 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, cutting
of trees > 5 in (13 cm) diameter at breast height (dbh) during non-hibernating periods will be
done in consultation with appropriate Federal and State Regulatory Agencies.
Operation and maintenance of the power line rights-of-way as a permanent old-field habitat is
likely to benefit, over the long term, each of the commercially or recreationally important
animals listed in Section 2.4.1, including white-tailed deer, black bear, and wild turkey. This
should stimulate growth of low vegetation for deer grazing and browsing, summer berry
(raspberry, blackberry) production for black bears, and important insect food for developing
wild turkey poults. In addition, this maintained old-field habitat may provide improved food
and cover conditions for important prey species, also listed in Section 2.4.1, such as the
meadow vole, deer mouse, and white-footed mouse.
Maintenance of the newly cleared segment of the onsite power line corridor might provide
new opportunities for the brown-headed cowbird, a nest parasite, to penetrate the forest edge
and impair the nesting success of host birds, including some forest-interior bird species like the
scarlet tanager. Although considered a slight impact, this adverse impact would persist as long
as the power line corridor is maintained in a primarily old-field stage of ecological succession
adjoining sizeable forest tracts. There may also be continuously adverse impacts on scarlet
tanager and other forest-interior bird species from competition with and predation by other
forest-edge vertebrate species.
The power line corridor is subject to direct adverse impacts in the form of intermittent
disruptions associated with control of corridor vegetation by maintenance through cutting or
spraying activities. These impacts could include the mortality of small, relatively sedentary
vertebrates and invertebrates.
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With regard to the four important butterfly (insect) species listed in Table 2.4-1 that are known
to utilize adjacent areas to the east of the BBNPP site (northern peary-eye, long dash, mulberry
wing and Baltimore checkerspot), the following plants are preferred hosts: willows, poplars,
milkweed, mountain laurel, bluegrasses, upright sedge, flower nectar, violets, and turtlehead.
During the construction and maintenance of the power line corridors the Pennsylvania
Department of Conservation and Natural Resources (PDCNR) recommends that particular
attention be paid to these host plants to minimize negative impacts and possibly even enhance
habitat.
Construction of new transmission line corridors through forested lands in the project area will
adversely affect forest ecosystem critical woody species, particularly red maple and spicebush.
These species predominate in both upland and wetland forests. However, both the forest
communities and ecosystem critical species present onsite occur widely throughout
northeastern Pennsylvania. Therefore, development of new transmission line facilities within
the confines of the project boundaries will not result in cumulative impacts to forest
communities or critical species at either a local or regional scale.
In contrast, forest clearing will favor the development of old field habitat and other early
successional vegetation communities. Regular removal of woody vegetation through routine
rights-of-way maintenance will preserve these areas as permanent openings that will benefit
ecosystem critical species such as Canada Goldenrod, as well as other herbaceous plants.
The height of the transmission lines will meet the PPL EU and National Electric Safety Code
NESC) requirements to prevent induced current due to electrostatic effects for any ecological
species by assuming a large truck or farm machinery may travel underneath the transmission
lines. Therefore, there are no adverse effects due to induced current.
Noise impacts associated with the transmission system lines are due to corona discharge (a
crackling or hissing noise). Corona noise for a 500 kV line has been estimated to be 59.3 dBA
during a worst case rain with heavy electrical loads (SCE, 2006). For reference, normal speech
has a sound level of approximately 60 dB. Therefore, noise from the transmission lines will not
have an adverse effect on the terrestrial ecology. (SCE, 2006)
5.6.1.4

Measures and Controls to Mitigate Potential Impacts

Project design attempts first to avoid impacts on wetlands, and on other important habitats as
well as important species. Where impacts are unavoidable, they are minimized to the greatest
possible extent. Unavoidable impacts are then mitigated as part of the overall project plan.
The bare soil exposed on access roads will be rendered stable by covering it with a permeable
cover of loose stone through which vegetation will be encouraged to grow to improve longterm post-construction stability. All other areas of disturbed soil will be similarly revegetated
and maintained in such condition as a routine part of right-of-way management.
There are no rareor important plant species.
Biocides will be used sparingly if ever, in response to highly selective problems, and away from
water.
Streams and wetlands in the rights-of-way that are connected with water bodies containing
fish will be maintained in as well-shaded a state as practicable to minimize the warming effect
of direct sunlight on surface water.
BBNPP
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5.6.1.5

Wildlife Management Practices

There are no ongoing formal wildlife management practices on the project site.
5.6.1.6

Consultation with Agencies

Affected Federal, State, and Regional agencies will be contacted regarding the potential
impacts to the terrestrial ecosystem resulting from transmission system operation and
maintenance.
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 consulted concerning
reptiles, amphibians, and other aquatic biota (PFBC, 2008), and the Pennsylvania Department
of Conservation and Natural Resources was consulted concerning plants, natural communities,
terrestrial invertebrates, and geologic features (PDCNR, 2008). Wetlands regulatory officials
with the U.S. Corps of Engineers and Pennsylvania Department of Environmental Protection
were consulted regarding wetlands issues. Identification of the important species discussed
above was based, in part, on information provided by that consultation. (PDCNR, 2008) (PFBC,
2008) (PGC, 2008) (PPL, 1972)
5.6.1.7
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5.6.2

AQUATIC ECOSYSTEMS
This section considers the effects of transmission facility operation and maintenance on the
aquatic ecosystems. The review evaluates the significance of these predicted impacts on
important aquatic species and habitats, and evaluates alternative practices to mitigate the
impacts, as needed.
5.6.2.1

Aquatic Ecosystems

As described in Section 2.4.2.1, surveys of benthic macroinvertebrates and fish in Walker Run
and the onsite ponds were conducted during 2007 and 2008. For the offsite water body,
Susquehanna River, a historic record of field studies was available for the fish assemblage, and
records from 2004 to 2007 were included. The benthic macroinvertebrate community present
in the Susquehanna River was assessed in 2007. Information on the fish community believed to
be present in the section of the North Branch Division of the Pennsylvania Canal System in the
vicinity of the access road leading to the intake structures is available from fishery surveys of
Lake Took-A-While. Results of the surveys are summarized for each water body in
Section 2.4.2.1 and Section 2.4.2.2.
PPL EU has not initiated detailed design of the new transmission facilities. Water bodies that
are impacted by the project are identified in Section 2.3 and listed below:
*

Unnamed tributary of and Walker Run,

*

Johnson's Pond,
Beaver Pond,
West Building Pond,
Unnamed Pond 1,
Unnamed Pond 2,
Farm Pond,
North Branch Division of the Pennsylvania Canal System, and
Susquehanna River.

5.6.2.2

Important Aquatic Species and Habitats

As described in Section 2.4.2, extensive surveys of these water bodies were conducted. No rare
or unique aquatic species were identified in onsite water bodies in the project vicinity. The
aquatic species that are present onsite are ubiquitous, common, and easily located in nearby
waters. Typical fish species included blacknose dace, white sucker, sunfish and creek chub.
Recreationally important species included largemouth bass and bluegill in the onsite ponds
and brown trout in Walker Run. However, access to these onsite water bodies is restricted, thus
no angling opportunities exist or will be lost. The most important aquatic macroinvertebrate
species in the ponds and stream were the juvenile stages of aquatic insects.
For the Susquehanna River, two species of mussels were identified as species of special
concern: yellow lampmussel (Lampsif/is cariosa)and green floater (subviridis). Both were
collected in the vicinity of the location for the BBNPP discharge and intake structures. No rare or
unique fish species were identified from the Susquehanna River. The fish community was
comprised of common species which are ubiquitous throughout Pennsylvania. Abundant fish
included smallmouth bass, walleye, spotfin shiner, and spottail shiner. Several species of
BBNPP
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recreationally important fish were identified from the Susquehanna River including
smallmouth bass, walleye, muskellunge, northern pike, and channel catfish.
No important species are known or anticipated to be present within the North Branch Canal.
The community present in the canal most likely mimics that of Lake Took-a-While. The fish
community in the lake is typical of other warm-water lentic water bodies in Pennsylvania.
Section 2.4.2 also provides a discussion on the physical, chemical, and biological factors known
to influence distribution and abundance of aquatic life. No important aquatic habitats were
identified In the project vicinity.
5.6.2.3

Potential Impacts from Operation and Maintenance

No additional offsite transmission corridors or other offsite land use will be required to connect
BBNPP to the existing electrical grid. Two new 500 kV switchyards, and two new 500 kV, 4,260
MVA circuits on individual towers, will be constructed on site. An expansion of the existing
Susquehanna 500 kV switchyard will also be required. The new transmission lines will connect
the new BBNPP switchyard to an expansion of the existing Susquehanna 500 kV Yard, and to
the new 500 kV Susquehanna Yard 2. Additionally, the 230 kV transmission lines currently
passing through the BBNPP site will be relocated to run along the northern boundary of the project area.
The new BBNPP transmission facilities will be constructed in areas that, at present, are
vegetated, have varying topography, and some of which contain delineated wetlands.
Transmission system operations and maintenance have the potential to cause impacts to water
bodies and aquatic ecology.
The PPL EU will follow the standard industry practices for operation and maintenance of
transmission line rights-of-way. Vegetation management will be practiced to avoid any power
outages and injury to the public and company employees from overgrown or diseased trees.
Trees are pruned or cut, and integrated vegetation management performed, according to the
relevant PPL EU procedures.
Routine maintenance in and along the onsite transmission corridor requires periodic cutting of
herbaceous and low woody growth, saplings, larger shrubs, and small trees. Herbicide
applications are used only on an occasional basis, if at all. Access roads for construction and
subsequent maintenance are stabilized wherever necessary with a course of stones to prevent
formation of ruts and gullies in the exposed soil. These road surfaces will be allowed to grass
over and cut only as necessary to maintain occasional vehicular access.
Increased runoff from impervious surfaces from the switchyard could cause a modification to
the hydrograph and increases in temperature, sediment and nutrients in receiving water
bodies, and corresponding impacts to aquatic invertebrates, plants, and fish. Impacts from
these affects would be mitigated by the provision of storm water retention facilities.
PPL EU procedures for vegetation management control the use of herbicides to mitigate the
potential to contaminate water bodies and aquatic species. As previously noted, application of
these chemicals is anticipated to be very infrequent.
Since the transmission facilities are not located offsite no direct impacts to the Susquehanna
River aquatic ecosystem is expected. Indirect impacts may result from increased sedimentation
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and heat loads to tributary streams, but would most likely be mitigated by storm water
retention facilities.
Onsite aquatic ecosystems may be affected by operation and maintenance of transmission
facilities. Impacts will likely include increased runoff from impervious surfaces into the water
bodies. Increased runoff may change the hydrograph of Walker Run and increase the
magnitude of flood events. Large flood events could result in stream-bed scour and increased
transport of stream substrate. With the increased runoff from impervious surfaces it is possible
that an increase in stream water temperature may occur in the summer. Defoliants and
herbicides may also be transported to the onsite water bodies after rainfall events. Defoliants
and herbicides could potentially impact the aquatic species present in Walker Run.
These potential impacts could be monitored by evaluating post-construction fish and
macroinvertebrate communities in Walker Run downstream from the transmission facilities.
The loss of certain fish species or change in relative abundance of sensitive taxa could indicate
potential impacts. Changes in the benthic macroinvertebrate community species composition
and abundance could also be evaluated. Benthic macroinvertebrates are routinely used to
measure anthropogenic impacts to water bodies (EPA, 1999).
5.6.2.4

Measures and Controls to Mitigate Potential Impacts

The bare soil exposed on transmission facility access roads will be rendered stable by covering
it with a permeable cover of loose stone through which vegetation will be encouraged to grow
to improve long-term post-construction stability. All other areas of disturbed soil will be
similarly revegetated and maintained in such condition as a routine part of rights-of-way
management.
Biocides will be used sparingly if ever, in response to highly selective problems, and away from
water, under the exclusive control of a licensed biocide applicator.
Streams and wetlands in the rights-of-way that are connected with water bodies containing
fish will be maintained in as well-shaded a state as possible to minimize the warming effect of
direct sunlight on surface water.
As described in Section 2A.2, no important species were found onsite and thus none are
present within the zone of influence of the transmission facilities. Two important species were
determined to be present in the Susquehanna River. However, no adverse impacts to these
species are anticipated from operation of the transmission facilities.
5.6.2.5

Consultation with Agencies

Affected Federal, State, and Regional agencies have already been or will be contacted
regarding the potential impacts to the aquatic ecosystem resulting from transmission system
operation and maintenance.
Affected Federal, Commonwealth and Regional agencies have been contacted regarding the
potential impacts to the aquatic ecosystem resulting from transmission system operation and
maintenance. The United States 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). The Pennsylvania Fish and Boat Commission was consulted for
information on known occurrences of State-listed threatened, endangered, or special status
aquatic species and critical habitats (PFBC, 2008). Identification of the important species
discussed above was based on information provided by that consultation.
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5.6.2.6
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5.6.3

IMPACTS TO MEMBERS OF THE PUBLIC
This section describes the transmission system impacts from the BBNPP to its connection with
the transmission system. The description is limited to the transmission facilities associated with
the new BBNPP and modifications or upgrades to the existing transmission system required to
connect the additional generation capacity from BBNPP. Impacts from the existing
transmission system, constructed and operated for SSES Units 1 and 2, were addressed in the
Environmental Report submitted with the original plant license application (PPL, 1972) and reevaluated in the Environmental Report submitted with the SSES Units I and 2 license renewal
application (PPL, 2006).
5.6.3.1

Electrical Design Parameters

As described in Section 3.7, the BBNPP switchyard will be electrically interconnected to the 500
kV transmission system by constructing two 500 kV, 4,260 MVA independent lines on individual
towers entirely within the boundaries of the project area. One circuit will connect the BBNPP
switchyard to the existing Susquehanna 500 kV switchyard and a separate circuit will connect
to the new 500 kV Susquehanna Yard 2. The transmission line circuits will be designed to meet
the power delivery requirements. Each phase will use the same three-subconductor bundles
comprised of three 1,590 circular mills, 45/7 aluminum conductor, steel reinforced (ACSR)
conductors with 18 in (46 cm) separation. There will typically be two 1/2-inch extra-high
strength (EHS) overhead ground wires (OHGW) on each transmission line. The new lines will be
designed to preclude crossing of lines wherever possible.
The design of the new transmission circuits would consider the potential for induced current as
a design criterion. The National Electric Safety Code (NESC) has a provision that describes how
to establish minimum vertical clearances to the ground for electric lines having voltages
exceeding 98 kV alternating current to ground (NESC, 2007). The clearance must limit the
induced current due to electrostatic effects to 5 mA if the largest anticipated truck, vehicle, or
equipment were short-circuited to ground. For this determination, the NESC specifies that the
lines be evaluated assuming a final unloaded sag at 120°F (49*C). The calculation is a 2-step
process in which the analyst first calculates the average field strength at 1 m (3.3 ft) above the
ground beneath the minimum line clearance, and second calculates the steady-state current
value. The design and construction of the BBNPP substation and transmission circuits would
comply with this NESC provision. At a minimum, conductor clearances over the ground would
equal or exceed 29 ft (9 m) phase-to-ground over surfaces that could support a large truck or
farm machinery, while clearance over railroad lines would equal or exceed 37 ft (11 m) phaseto-ground. The two circuits will be constructed in such a manner to provide sufficient physical
separation to minimize the risk of simultaneous failure. The two lines will be constructed in
accordance with established National Electric Safety Code (NESC) standards, PJM procedures
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2.3.2

WATER USE
This section describes surface water and groundwater uses that could affect or be affected by
the construction or operation of the BBNPP and associated onsite transmission corridor and
offsite facilities. Consumptive and non-consumptive water uses are identified, and water
diversions, withdrawals, consumption, and returns are quantified. In addition, this section
describes statutory and legal restrictions on water use and provides the projected water use for
the BBNPP.
2.3.2.1
2.3.2.1.1

Surface Water Use
Surface Water

The BBNPP site is located in Salem Township, Luzerne County, northeastern Pennsylvania. It lies
on a relatively flat upland terrace, approximately 1.4 mi (2.3 kin) north of the Susquehanna
River (Figure 2.1-3). The plant grade elevation will be 674 ft (205 m) msl (Section 3.4.1.3.3). The
elevation of the Susquehanna River 100-yr floodplain is approximately 513 ft (156 m) msl
(FEMA, 2008). Thus, the BBNPP site is approximately 161 ft (49 m) above the Susquehanna River
100-year floodplain and 174 ft (52 m) above average river level (Figure 2.3-2). There are no
major water bodies (e.g., larger than 10 ac (4 ha) in area) directly adjacent to or on the BBNPP
site.
2.3.2.1.2

Consumptive Surface Water Use

In Pennsylvania, the Pennsylvania Department of Environmental Protection (PADEP) imposes
certain registration and reporting requirements for statewide water withdrawal and use.
Consumptive surface water use within the Susquehanna River Basin is regulated by the
Susquehanna River Basin Commission (SRBC).
The use of water from the Susquehanna River is regulated by the SRBC, an agency created by a
compact between the Federal government and the three states In which the Susquehanna
River Basin lies. In general, operations subject to the SRBC are those that exceed the
consumption rate of 20,000 gpd (75,708 lpd) over a 30-day average (SRBC, 2007) or that exceed
an average withdrawal (groundwater, surface water or combined) of 100,000 gpd (378,541 lpd)
over a 30-day period. Consumption rates less than the 20,000 gpd (75,708 lpd) fall under the
Water Resources Planning Act (Act 220).
According to the PADEP, the Water Resources Planning Act (Act 220) requires the PADEP to
conduct a statewide water withdrawal and use registration and reporting program (PADEP,
2008a). Each public water supply agency, each hydropower facility (irrespective of the amount
of withdrawal), and each person who withdraws or uses more than 10,000 gpd (37,854 Ipd)
over any 30-day period, must register their withdrawal or withdrawal use.
In general, in-stream uses downstream of public water-supply intakes are protected by permit
conditions requiring either conservation releases from large reservoirs or minimum passby
flows (USGS, 2008).
The Middle Susquehanna sub-basin (Figure 2.3-1) is 3,755 mi 2 (9,777 km 2 ) in area and has a
population representing 16% of the total Susquehanna River Basin. Total water consumption
(surface water and groundwater) in the sub-basin is: 40.7% for power generation, 37.6% for
municipal use, 15.2% for industrial use, 4.1% for agriculture, and 2.4% for domestic use (SRBC,

2008).
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Surface water use data for Luzerne County were obtained from the PADEP (PADEP, 2008c).
Figure 2.3-66 illustrates the registered surface water withdrawal locations reported by major
water users in Luzerne County. This figure does not include public water supplies, because the
state does not publish the locations of public water supplies for security reasons. Table 2.3-29
identifies active surface water users (not including the public water supplies) within Luzerne
County (PADEP, 2008c); these withdrawals are mainly used for irrigation and industrial
purposes. Figure 2.3-67 shows the locations of the surface water intakes portrayed in
Figure 2.3-66, but includes only those which are within a 5 mi (8 kin) radius of the BBNPP site.
Susquehanna Steam Electric Station (SSES) Units 1 and 2 is the largest water user in the vicinity
of BBNPR SSES I & 2 withdraw water from the Susquehanna River. Presently, Walker Run is not
listed as being used as a source of water for agricultural, domestic, or industrial purposes.
In December 2006, SSES requested that the allowable maximum daily river withdrawal be
increased to 66 million gpd (250 million lpd), and a consumptive use maximum of 48 million
gpd (182 million lpd) due to an extended power uprate (EPU). This docket, Approval No.
19950301-1, was granted by the SRBC. After the EPU the average consumptive use is
estimated to be 45 million gpd (170 million lpd) (PPL, 2006). The SSES' present average
withdrawal is approximately 58.3 million gpd (221 million lpd) and consumptive use is 40
million gpd (151 million ipd). An environmental assessment for this permit revision concluded
that the increase in water usage would not significantly affect the Susquehanna River
hydrology or aquatic ecology (USEPA, 2008a).
Table 2.3-30 shows water use pattern by SSES Units land 2 from 2001 to 2006. During that
period, the highest total monthly consumptive use was 1,175 million gallons per month (4,448
million liters per month) in June 2002, and an annual average consumptive use of 909.5 million
gallons per month (3,343 million liters per month).
Between 1961 and 2002, the Susquehanna River had an annual mean flow of 14,586 cfs
(413 m3/s) (PPL, 20.06). Assuming a SSES Units 1 and 2 discharge to the Susquehanna River of
25 cfs (0.7 m3/s) and an average withdrawal rate of approximately 94 cfs (2.7 m 3/s), then the net
consumptive loss to the Susquehanna River is approximately 69 cfs (2 m 3/s), which represents
approximately 0.47% of the average river flow at SSES over the past 42 years (PPL, 2006). The
SRBC works with local, state, and federal agencies to augment and protect in stream water
needs during times of low flow.
As part of this low flow management, activities such as the low flow augmentation for the
existing SSES Units I and 2 were achieved by agreements between Pennsylvania Power and
Light Company (PPL) and SRBC, and SRBC and the U.S. Army Corps of Engineers (USACE).
USACE manages the Cowanesque Reservoir located near Lawrenceville, PA, to provide water
supply storage and releases during low flow periods to replace the consumptive water use by
SSES Units 1 &2 (40 million gpd (151 million lpd) (30-day average)). In addition, the SRBC
dictates that if the surface-water withdrawal impact is minimal in comparison to the natural or
continuously augmented flows of a stream or river, no further mitigation is necessary (SRBC,
2002).
As per 18 CFR Part 803.22 (December 29, 2006) (Federal Register, 2006a) of the SBRC, several
changes were made, including the removal of a specific low flow criterion (Q7-1 0) Mitigation.
SRBC's current standards for consumptive uses of water (Federal Register, 2006b) dictate that
all project sponsors whose consumptive use of water is subject to review and approval under
Sec. 806.4 shall mitigate such consumptive use during low flow periods. Mitigation may be
provided by one, or a combination of the following:
BBNPP
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Reduce withdrawal from the approved source(s), in an amount equal to or greater than
the project's total consumptive use, and withdraw water from alternative surface water
storage or aquifers or other underground storage chambers or facilities approved by
the Commission, from which water can be withdrawn for a period of 90 days without
impact to surface water flows.
*

Release water forflow augmentation, in an amount equal to the project's total
consumptive use, from surface water storage or aquifers, or other underground storage
chambers or facilities approved by the Commission, from which water can be
withdrawn for a period of 90 days without impact to surface water flows.
Discontinue the project's consumptive use, except that reduction of project sponsor's
consumptive use to less than 20,000 gpd during periods of low flow shall not constitute
discontinuance.
Provide monetary payment to the Commission, for annual consumptive use, in an
amount and manner prescribed by the Commission.
Use, as a source of consumptive use water, surface storage that is sublect to
maintenance of a conservation release acceptable to the Commission.
iimplement other alternatives approved by the Commission.

TheCommission will, in its sole discretion, determine the acceptable manner of mitigation to
be provided by project sponsors whose consumptive use of water is subject to review and
approval. Such a determination will be made after considering the project's location, source
characteristics, anticipated amount of consumptive use, proposed method of mitigation and
their effects on the purposes set forth in Sec. 806.2, and any other pertinent factors. The
Commission may modify, as appropriate, the manner of mitigation, including the magnitude
and timing of any mitigating releases, required in a project approval.
The provisions of this regulation apply to consumptive uses initiated since January 23, 1971.
Consumptive uses beginning after this date must comply with the requirement within a time
period to be determined by the SRBC at the time of the permit application review.
Changes in Consumptive Use Upstream:
Information on present and projected values of consumptive water use is obtained from the
SRBC May 2008 Consumptive Use Mitigation Plan- Maximum current consumptive use
potential in the Susquehanna River basin is an estimated 882.5 million gallon per day (gpd)
(3,341 million lpd) (SRBC, 2008b). SRBC projects an increase to more than 1.2 billion gpd (4.5
billion lpd) by 2025. SRBC estimates that waterfor power production will have the largest
increase. Portions of those current and future consumptive use totals that require mitigation
are 116.7 million gpd (441.7 million [pd) and 390.3 million gpd (1,477.5 million lpd), respectively
(SRBC, 2008b). These needs will serve as the basis for the evaluation and assessment of various
projects including the BBNPP for effective low flow mitigation requirement through 2025.
Currently, the SRBC is studying existing reservoirs to identify additional water storage capacity
that might be released during low flow in the Susquehanna River.
Major Public Water Suppliers within Luzerne and Columbia Counties are presented in Table 2.331 (USEPA, 2008b). Water sources for Luzerne and Columbia counties include lakes, rivers,
reservoirs, and their tributaries, but does not include water withdrawal directly from the
Susquehanna River. Major public water Suppliers within Luzerne and Columbia Counties are
presented in Table 2.4-15 (USEPA, 2008b) (PADEP, 2008d).
BBNPP
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Water use projections are assessed based on population trends in a given area. Since the
Susquehanna River is not a common source for drinking water in Luzerne County, the surface
water use projection in the county will not affect the BBNPP consumption. As a matter of fact,
the population projection for Act 220 State Water Plan estimates a 7 percent decline in the
Luzerne County population between 2000 and 2030 (PADEP, 2008b). Thus, future additional
use of surface water is projected to be extremely limited, except for the increase due to BBNPP
needs.
Surface and wastewater discharges at SSES are regulated through the National Pollutant
Discharge Elimination System (NPDES). In Pennsylvania, these are issued and enforced by the
PADEP Bureau of Water Supply and Wastewater Management. SSES's current NPDES permit
(Permit No. PA0047325) was effective beginning on September 1, 2005, and is valid through
August 31, 2010. Table 2.3-30 shows the average and monthly SSES cooling tower blowdown
discharge rates for 2000-2007. The highest recorded monthly maximum discharge (17.78
million gpd (67 million ipd) occured in 2003.
Figure 2.3-68 illustrates water pollution control facilities locations within a 5 mi (8 kin) radius
from BBNPP and Figure 2.3-69 shows their locations within Luzerne County. Table 2.3-33 lists
the water pollution control facilities located within Luzerne County. PADEP has recorded 159
outfalls in Luzerne County and 1,723 outfalls within a 50 mile (80 km) radius of the BBNPP site
(PADEP, 2008c). Since each individual permit may have more than one outfall, the number of
actual permits is less than the number of outfalls quoted above.
2.3.2.1.3

Non-Consumptive Surface Water Use

The major non-consumptive surface water uses in the vicinity of the site are wildlife habitat,
recreation, fishing, and navigation. The recreational activities include swimming, fishing, and
boating along the Susquehanna River. No navigation or swimming is permitted in the vicinity
of the BBNPR
Several canals, dams, and levees were constructed during the early 1800's, to improve
transportation on the Susquehanna River. However, today bridges replaced ferries and railroads
replaced canals making commercial navigation on the Susquehanna River negligible.
Fishing is a year-round activity in the Susquehanna River. Boating is an activity that is generally
limited to the 9-month period from Spring to Fall. Swimming is an activity that occurs during
the summer season.
Several boat ramps are located in the vicinity of the BBNPP. The Nesbitt Park boat ramp,
operated by the City of Wilkes-Barre, is located about 25 mi (40 kin) upstream of the proposed
BBNPP intake structure. Within a 10 mi (16 km) radius from the BBNPP, three boat ramps are
available on the Susquehanna River. The Pennsylvania Fish and Boat Commission operates a
recreational boat ramp about 5 mi (8 kin) upstream; a private club operates the Wapwallopen
boat ramp approximately 1.5 mi (2.4 kin) downstream from BBNPP; and the Borough of Berwick
operates the Berwick Test Track boat ramp approximately 8 mi (13 kin) downstream. A fourth
boat ramp is located in Hunlock Township, about 10 miles (16 km) upstream from BBNPR
2.3.2.1.4

Statutory and Legal Restrictions on Surface Water Use

The withdrawal of water from the Susquehanna River to be used in the cooling systems for
BBNPP is regulated by the SRBC. In addition, the Pennsylvania Water Resources Act 220 of 2002
directs PADEP to complete an update of the State Water Plan in five years and have updates
every five years thereafter. The State Water Plan is designed to provide up-to-date information
BBNPP
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Table 2.3-29 Surface Water Users in Luzerne County

z

I

(Page I of 2)
ORGANIZATION

SITEID

WATER BODY

PRIMARY USE

SITE STATUS

AIRPORT SAND &GRAVEL CO INC
AMER ASPHALT PAVING CO

256331

ABRAHAM CREEK DIV

MINERAL USE

ACTIVE

448323

BROWNS CREEK DIV

MINERAL USE

ACTIVE

APPLEWOOD GC
BARLETTA BROS

625899

LEWIS CREEK

COMMERCIAL USE

ACTIVE

245902

NESCOPECK CREEK

COMMERCIAL USE

ACTIVE

BARLETTA MATERIALS & CONST INC

271224

SUSQUEHANNA RIVER

INDUSTRIAL USE

ACTIVE

BURTAM CORP

491078

POND HOLE 18

COMMERCIAL USE

ACTIVE

CARBON SALES INC
CHRISTINE&WILLIAM MISSON
CHRISTINE&WILLIAM MISSON
CHRISTINE &WILLIAM MISSON

259022
245088
245088
245088

MILL CREEKWITH
POND A
POND B
POND C

MINERAL USE
COMMERCIAL USE
COMMERCIAL USE
COMMERCIAL USE

ACTIVE
ACTIVE
ACTIVE
ACTIVE

z

CONTINENTIAL ENERGY ASSOC
DIAMOND COAL CO INC

492489
250506

POND DIV
RESERVOIR DIV

MINERAL USE
MINERAL USE

ACTIVE
ACTIVE

LA~

DRUE CHAPIN & SONS
DRUE CHAPIN & SONS

662342

INTAKE 1

AGRICULTURAL USE

ACTIVE

662342

INTAKE 2

AGRICULTURAL USE

ACTIVE

ORUE CHAPIN &SONS

662342

INTAKE 3

ACTIVE

DRUE CHAPIN &SONS
DRUE CHAPIN &SONS

672354

INTAKE 1

AGRICULTURAL USE
AGRICULTURAL USE

662343

RIVER INTAKE 1

AGRICULTURAL USE

ACTIVE

DRUE CHAPIN &SONS

662343
662343

AGRICULTURAL USE
AGRICULTURAL USE

ACTIVE

DRUE CHAPIN &SONS

RIVER INTAKE 2
RIVER INTAKE 3

DRUE CHAPIN &SONS
DRUE CHAPIN &SONS

662343
662343

RIVER INTAKE 4
RIVER INTAKE 5

AGRICULTURALUSE

ACTIVE

AGRICULTURAL USE

ACTIVE

DRUECHAPIN &SONS

662343

RIVER INTAKE 6

AGRICULTURAL USE

ACTIVE

DRUECHAPIN&SONS

662343
672341

AGRICULTURAL USE
AGRICULTURAL USE

ACTIVE

DRUECHAPIN&SONS

RIVER INTAKE 7
INTAKE 1

FRED W ECKEL SONS

677216
258181

AGRICULTURAL USE
MINERAL USE

ACTIVE

GEN CRUSHED STONE CO

SUSQUEHANNA RIVER INTAKE
POND WITHDRAWAL

GERALD & LEWIS NAUGLE

261815

PIKES CRK DIV

MINERAL USE

ACTIVE

HUNLOCK SAND & GRAVEL CO

450734

ROARING BROOK

MINERAL USE

ACTIVE

HUNLOCK SAND& GRAVELCO
HUNTSVILLE GC

450734

POND

MINERAL USE

ACTIVE

446924

MARKET STREET IRRIGATION POND

COMMERCIAL USE

ACTIVE

INDIAN SPRINGS SAWMILL

549919

YEAGER RUN

INDUSTRIAL USE

ACTIVE

JA & WA HESS INC

452784

SUSQUEHANNA RVR

MINERAL USE

ACTIVE

JA&WA HESS INC

452784

SUSQUEHANNA WITHDRAWAL

MINERAL USE

ACTIVE

JEAN RUN INC

449143

FARM POND

COMMERCIAL USE

ACTIVE

-3
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ACTIVE

ACTIVE

ACTIVE
ACTIVE

-
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Table 2.3-29 Surface Water Users in Luzerne County
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00

0,

(D

ORGANIZATION
KAMINSKI BROS INC
KAMINSKI BROS INC
KELLY INVESTORS INC
KEYSTONE COCA COLA BOTTLING CORP
NEWBERRY GOLF ESTATE CC
PG ENERGY INC
PG ENERGY INC
PG ENERGY INC
PG ENERGY INC
PG ENERGY INC
PG ENERGY INC
SHIRLEY MRINEHIMER
SUGARLOAF GC INC
SUGARLOAF GC INC
Unavailable
VALLEY CC
WILKES BARRE CITY GEN MUNI AUTH LUZERNE CNTY
WYOMING VALLEY CC

SITEID
442707
449046
445826
258071
269371
494082
494082
494082
494082
494082
494082
254432
243760
243760
259075
243972
243780
260442

WATER BODY
POND WITHDRAWAL
SILT POND
RESERVOIR DIV
SURFACE WITHDRAW
POND
COAL CREEK
HARVEYS CREEK
CAMPBELLS LEDGE -----LAUREL RUN
PINE RUN INTAKE
WANAMIE
POND WITHDRAWAL
POND
BUCK MOUNTAIN STREAM
SURFACE WITHDRAWAL
POND 3
FIVE MILE RUN
POND

-t

PRIMARY USE
MINERAL USE
INDUSTRIAL USE
MINERAL USE
INDUSTRIAL USE
COMMERCIAL USE
COMMERCIAL USE
COMMERCIAL USE
COMMERCIAL USE
COMMERCIAL USE
COMMERCIAL USE
COMMERCIAL USE
MINERAL USE
COMMERCIAL USE
COMMERCIAL USE
AGRICULTURAL USE
COMMERCIAL USE
COMMERCIAL USE
COMMERCIAL USE

SITE STATUS
ACTIVE
ACTIVE
INACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
INACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE

rn
0

3
'-C

C)
:0

V
0

I

Jan

IDJ

Pi-

.<l

Febi

Mar
569

868

748

436

592

986

927

865

625

740
791

702
682

503

824

2002
2003
2004
2005

884
Source: PPL (2008)

0

I

785

2001

2006

0

I
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Monthly Total Water Use Rate (Million Ga[lons per Month)
Year

OD

-o

Table 2.3-30 SSES Unit 1 & 2 Monthly Consumptive Water Use

z

1

744

1

I

Apr
554

I

May
1,011

I

1,173

1,079

1,139

931

1,112
1,145

1,129
1,153

1,149

1,138

1,030

1,103

1,175

1,042

1,051

1,145

531

581
870

1,081
1,024

1,060
1,032

525

739

974

-

51,054-

ii,

Sep
1,046

Jul
1,131

I
-

Aug
1,157

I

'4

U.)

Oct
1,028

Jun
1,089

0'

INov

IDec

950

894

770

894

851

986

927

865

1,045
1,078

985
985

833
757

850
827

1,008

685

---930

911

a
'p
:0
0
0

03

Table 2.3-31 Major Public Water Suppliers within Luzerne and Columbia Counties
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PWSIS

IQ

0
a
00

0.

.<

System Name

4190008 United Water PA Bloomsburg
2409002 PA American Water Company- Ceasetown
2409002 PA American Water Company- Ceasetown
2409003 PA American Water Company- Crystal Lake
2409003 PA American Water Company- Crystal Lake
2409013 PA American Water Company- Huntsville
2409010 PA American Water Company- Nesbitt
2409010 PA American Water Company- Nesbitt
2409010 PA American Water Company- Nesbitt
2409011 PA American Water Company- Watres
2409011 PA American Water Company- Watres
2409011 PA American Water Company- Watres
2400148 Stockton Water System
2408001 HCA Roan Filter Plant ID-006
2408001 HCA Roan Filter Plant ID-005
2408001 HCA Roan Filter PlantID-004
2408001 HCA Roan Filter Plant ID-003
2408001 HCA Roan Filter Plant ID-002
2408001 HCA Roan Filter Plant ID-018
2408001 HCA Roan Filter Plant ID-01 2
2408001 HCA Roan Filter Plant ID-021
Source: USEPA (2008b) and PADEP (2008d)
Note: GPD = Gallons per day

S te aCu
Columbia
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne
Luzerne

rCapacity
Fishing Creek
...
Ceasetown Reservoir
Harveys Creek
Crystal Lake
Crystal Lake
Huntsville Reservoir
Maple Lake '0
Watres Reservoir
Nesbitt
Mill Creek Reservoir
Gardner Cr. Reservoir
Watres Reservoir
Ponds
Stony Cabin Creek
Wolfe's Run
Dreck Creek
Biesel's Run
Oberson's Run
Shaffers Run
Mt. Pleasant Spring
Lehigh River

Source Pumping
(GPD)
5,760,000
8,300,000
1,300,000
0
4,500,000

Source Safe Yield
(GPD)
5,000,000
13,200,000
1,300,000
5,000,000

0

6,000,000
0
2,600,000
0

0

0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

-

Table 2.3-32 SSES Cooling Tower Blowdown Discharge Rate Permit No. PA0047325
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MONTH

IWO

0
C
Z

8-~

U

-U

(Page 1 of 1)
Monthly Average and Maximum Discharge Rate (Million Gallons per Day

January
February
March
April
May
June
July
August
September
October
November
December
Source: PPL

2000
Mean
Max
6.86
11.81
9.68
17.28
8.26
17.28
7.80
11.28
14.37
17.28
15.19
17.28
15.66
17.28
13.51
17.28
14.40
17,28
11.12
13.39
9.36
16.92
11.46
17.28
(2008).

2001
Mean
Max
11.17
15.55
10.24
11.88
6.45
10.94
6.96
11.52
15.86
17.28
17.08
17.28
15.40
17.28
16.33
16.70
16.72
17.28
13.18
15.26
13.71
16.18
11.17
15.55

2002
Mean
Max
8.91
10.42
7.52
10.08
5.67
9.07
8.46
10.85
12.80
17.06
16.68
17.28
17.13
17.28
17.05
17.28
16.16
17.28
10.60
15.12
9.19
12.24
6.49
11.52

2003
Mean
Max
6,58
10.42
9.22
10.30
6.70
8.64
7.28
10.37
12.84
16.85
13,64
17.28
16.79
17.28
17.13
17.28
13.26
17.28
9.56
15.26
11.57
17,28
9.73
17.78

2004
Mean
Max
11.08
17.72
12.36
14.36
8.84
14.44
11.94
17.28
11.30
15.88
14.53
16.98
16.35
17.28
15.61
17.28
16.54
17.28
11.62
16,72
9.84
13.61
13.42
17.28

2005
Mean
Max
12,09
17.29
11.15
17.28
8.76
17.28
14.54
17.28
12.89
14.28
13.15
17.28
12.27
16,05
12.63
17.28
13.28
17.28
13.71
17.28
8.59
13,21
9.91
16.71

2006
Mean
Max
9.41
15.08
9.72
12.10
8.16
11.48
10.93
12.94
12.01
15.56
14.33
17.28
16.15
17.28
17.01
17.28
16.35
17.28
12,83
17.10
12.74
17.16
11.75
16.36

2007
Mean
Max
10.63
16.92
11.47
14.69
9.49
16.48
13.04
17.28
14.36
17.22
17.17
17.28
17.20
17.28
17.28
17.28
15.24
17.28
13.51
17.28
10.73
17.28
9.23
14.33

;0)

0
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Table 2.3-33 Water Pollution Control Facilities in Luzerne County
(Page 1 of 2)

I

ORGANIZATION

SITE ID

SUB FACI 2

SITE STATUS

ABF FREIGHT SYS INC
AGWAY PETRO CORP
ALLIANCE LDFL
AMER ROCK SALT CO LLC
AQUA PA INC
BEMIS CO INC
BP PROD NORTH AMER INC
BRIDON AMER CORP
BRUSH WELLMAN CORP
BUTLER PROD
CABOT CORP
CASTEK INC
CBD ENTERPRISES INC

535140
245439
452024
534131
25.7459
238511
245780
465509
450819
540068
241624
515571
250561

DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
CONVEYANCE SYSTEM
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
PRODUCTION SERVICE UNIT
DISCHARGE POINT
DISCHARGE POINT

ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE

CELOTEX CORP

5 137 76

DISCHARGE POINT

ACTIVE

CERTAINTEED CORP
CON WAY FREIGHT INC
DALLAS AREA MUNI AUTH
DIAL CORP
EDWARD LUKASH EWSKI
ELDORADO PROP CORP
ENTENMANNS
EXXON 739 CORP
FABRAL INC
FEDEX CORP
FEDEX NATL LTL INC
FLEXTRONICS
GEN MILLS INC
GRAHAM PKG CO LP
GRAHAM PKG CO LP
GREIF BROS CORP
GRUMA CORP
GSD PKG LLC
GULF OIL LTD PARTNERSHIP
HAZLETON CASTING CO
HAZLETON CITY WATER AUTH LUZERNE CNTY
HERSHEY FOODS CORP
HPG INTL INC
INDALEX INC - MOUNTAINTOP DIV
INTERMETRO IND CORP
INTERMETRO IND CORP
INTERSIL CORP
IRECO INC
JACOBSON CO INC
LOUIS COHEN & SON INC
OFFSET PAPERBACK MANUFACTURERS INC
PA AMER WATER CO
PA AMER WATER CO
PA AMER WATER CO
PA AMER WATER CO
BBNPP

242936
534973
681690
262476
532225
236472
534395
260255
607189
533615
662274
547487
536701
635944
637387
534867
655837
670073
465179
647590
447541
481099
248877
525674
248955
527804
471870
241565
699736
534190
243274
243286
446349
449229
449233

DISCHARGE POINT
DISCHARGE POINT
PUMP STATION
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
TREATMENT PLANT
DISCHARGE POINT
PRODUCTION SERVICE UNIT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
1DISCHARGE POINT
IDISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
1PRODUCTION SERVICE UNIT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
TREATMENT PLANT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
PRODUCTION SERVICE UNIT
DISCHARGE POINT
PRODUCTION SERVICE UNIT
TREATMENT PLANT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
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ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
INACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
iACTIVE
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Table 2.3-33 Water Pollution Control Facilities in Luzerne County
(Page 2 of 2)
{ORGANIZATION

SITE ID

SUB FAC1 2

SITE STATUS

PA AMER WATER CO
PA AMER WATER CO

452022
480951

PA DEP NERO
PA DEPT OF CORR
PETRO SVC CORP

544343
516545
547319

DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT

ACTIVE
ACTIVE
ACTIVE
ACTIVE

CORP
POLYGLASS USA INC

2PILOT
50389
525105

DISCHARGE POINT
DISCHARGE POINT

PPL ELEC UTILITIES CORP
SANDUSKY LEWIS METAL PROD INC
SCHOTT GLASS TECH INC
SLUSSER BROS TRUCKING & EXCAV CO INC
SLUSSER BROS TRUCKING & EXCAV CO INC

250359
236732
256591
513213
534045
665612
803
248793

DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT
TREATMENT PLANT
DISCHARGE POINT

ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE

STERICYCLE INC
SUNOCO INC
,SVC MFG INC

535121
465963
481491

DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT

ACTIVE
ACTIVE
ACTIVE

1TECHNEGLAS INC

244619

DISCHARGE POINT

ACTIVE

T-THREE SPRINGS WATER CO
UGI DEVELOPMENT COMPANY

261223
264295
511980
534803

DISCHARGE
DISCHARGE
DISCHARGE
DISCHARGE

POINT
POINT
POINT
POINT

ACTIVE
ACTIVE
ACTIVE
ACTIVE

511126

DISCHARGE POINT
DISCHARGE POINT
DISCHARGE POINT

ACTIVE
ACTIVE
ACTIVE

SMITHS AEROSPACE COMPONENTS
SOUTHERN ALLEGHENIES LDFL INC
STAR ENTERPRISE

UNISON ENGINE COMPONENTS INC
UPSIN(
WEIR HAZLETON INC
WILKES BARRE SCRANTON INTL AIRPORT .489635
WILLIAMS GAS PIPELINE TRANSCO
Source: PADEP (2008c)

689478

ACTIVE

Table 2.3-34 Water Use in the Upper Susquehanna River Basin, Pennsylvania, in 1970

I

(Page 1 of 1)
Type of Use
Public Supply

Groundwater
million gpd
Ipd
13.1
4.95E+07

Withdrawals
Surface Water
million gpd
[pd
99.5
3.76E+08

Total
million gpd
Ipd
112.6
4.26E+08

Domestic Supply
Industrial
Mineral
Agricultural
Golf Course
Institutional

8.3
8.1
10.3
3.6
0.2
0.6

3.14E+07
3.06E+07
3.89E+07
1.36E1+07
7.56E+05
2.27E+06

0.0
34.0
5.5
2.0
1.0
0.4

0.OOE+00
1.29E+08
2.08E+07
7.56E+06
3.78E+06
1.51E+06

8.3
42.1
15.8
5.6
1.2
1.0

3.14E+07
1.59E+08
5.97E+07
2.12E+07
4.54E+06
3.78E+06

Power

0.0

0.OOE+00

120.9

4.57E+08

120.9

4.57E+08

44.2
1.67E+08
million gpd = million gallons per day
Ipd = liters per day

263.3

9.95E+08

307.5

1.16E+09

Reference: Taylor, 1984
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Figure 2.3-1 Susquehanna River Basin and Sub-basins
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Figure 2.3-66 Surface Water Withdrawal Within Luzerne County
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Figure 2.3-67 Surface Water Withdrawal Within 5 Mile (8 kin) Radius
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Figure 2.3-68 Water Pollution Control Facility Locations Within a 5 Mile (8 kin) Radius
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Figure 2.3-69 Water Pollution Control Facility Locations Within Luzerne County
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4.2

Water-Related Impacts

WATER-RELATED IMPACTS
The following sections describe the hydrologic alterations and water use impacts that result
from the construction of the BBNPP. Section 4.2.1 describes the hydrologic alterations
resulting from construction activities including the physical effects of these alterations onother
users, the best management practices to minimize a'ny adverse impacts and how the project
will comply with the applicable federal, state and local standards and regulations. Section 4.2.2
describes the potential changes in water quality and an evaluation of the impacts resulting
from construction activities on water quality, availability and use.

4.2.1

HYDROLOGIC ALTERATIONS
This section discusses the proposed construction activities including site preparation, the
resulting hydrologic alterations and physical effects of these activities on other water users,
best management practices to minimize adverse impacts, and compliance with applicable
federal, state and local environmental regulations.
4.2.1.1

Description of Surface Water Bodies and Groundwater Aquifiers

The BBNPP site covers an area of 424 ac (172 ha) within the 882 ac (357 ha) OCA and is located
on a flat upland terrace adjacent to the Susquehanna Steam Electric Station in Salem Township,
Luzerne County, Pennsylvania near U.S. Highway 11 as shown in Figure 2.1-2. Additional details
on the BBNPP site location and surrounding area are provided in Section 2.1.
The topography at the BBNPP site is gently rolling with steeper slopes in the northern half of
the site. Local relief ranges from approximately 485 ft (148 m) above mean sea level atthe
Susquehanna River to an elevation of 650 ft (198 m) along Walker Run in the southwest corner
of the site up to approximately 800 ft (244 m) on the hilltop just north of the power block. The
BBNPP site is drained by Walker Run toward the southwest, while the pipeline corridor to the
east of the power block drains eastward toward the North Branch Canal and Susquehanna
River. Five existing surface water impoundments are present on the site.
Surface Water Bodies
The surface water bodies (Figure 2.3-33) within the hydrologic system that may be affected by
the construction and operation of BBNPP are:
*

EastforkofWalker Run;

*

Main stem of Walker Run;

*

Johnson's Pond;

*

Beaver Pond;

*

West Building Pond;

*

Unnamed Pond;

*

Farm Pond;

+

North Branch Division of the Pennsylvania Canal System; and

+

Susquehanna River.

Walker Run is perennial and typically fed by springs and seeps.

BBNPP
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Four of the small onsite ponds are present on the eastern half of the BBNPP site while Farm
Pond is in the vicinity of the power block. These man-made impoundments drain to the East
Fork of Walker Run and Walker Run. Water levels in Walker Run appear to be heavily influenced
by surface runoff from the site and from upstream drainages to the north and northwest of the
site.
A USGS gauging station is located upriver on the Susquehanna River at Wilkes-Barre and these
records are presented in Section 2.3.1. Additional details on the surface water drainage and
hydrology are also presented in Section 2.3.1.
Groundwater Aquifers
The BBNPP site lies in the northeastern end of the Ridge and Valley Province in northeastern
Pennsylvania. In the vicinity of the BBNPP site, the total thickness of the Paleozoic sedimentary
rocks overlying the Precambrian crystalline basement is approximately 33,000 ft (10,058 m).
The sedimentary rocks include sandstone, siltstone, shale, and limestone units. In the Ridge and
Valley province of Pennsylvania, groundwater is found in and produced from almost all the rock
formations, including shales and clay shales. This is partly due to the fact that they have been
folded, faulted, and fractured. As a result, there are no areally extensive aquitards in the vicinity
of BBNPP.
In the northeastern corner of Pennsylvania, the bedrock is overlain by a variable thickness of
glacial till, outwash, colluviums, kame, and kame terrace deposits of Pleistocene age. A large
percentage of these surficial glacial materials were deposited during the last major glacial
advance of the Wisconsin stage. The BBNPP site lies at the edge of where the Wisconsin glacier
made its farthest advance and, as a result, end moraine deposits are present at the BBNPP site..
The surficial glacial overburden aquifer includes all of the glacial outwash, kame, and kame
terrace, till, colluviums, alluvium, and other unconsolidated surficial deposits that overlie the
bedrock, are saturated, and transmit groundwater. It is the main aquifer that could be impacted
by project construction activities at the BBNPP site, and is more fully described in Section 2.3.1.
The hydrostratigraphic column for the BBNPP site and surrounding area, identifying geologic
units, confining units, and aquifers are shown in Figure 2.3-19 through Figure 2.3-22. The
physical characteristics of the groundwater aquifers are provided in Section 2.3.1 and
Section 2.3.2.
4.2.1.2

Construction Activities

The following construction activities will take place that may alter site hydrology:
Clearing, Grubbing, and Grading
Spoils, backfill borrow, and topsoil storage areas will be established on parts of the BBNPP
property. Clearing and grubbing of the site begins with harvesting trees, vegetation removal,
and disposal of tree stumps. Topsoil will be moved to a storage area (for later use) in
preparation for excavation. The general plant area including the cooling tower areas will be
brought to plant grade in preparation for foundation excavation and installation. As described
in Section 4.1, approximately 630 ac (255 ha) of land will be cleared for road, facility
construction, laydown and parking uses.
Road Construction

BBNPP
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As described in Section 4.1.1.1, a new three-lane access road, approximately 0.8 mi (1.3 kin)
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 new rail road spur will
connect to the existing line on the eastern boundary of SSES and provide access to the laydown
area located near the northwestern boundary of the BBNPP site. A site perimeter road system
will be installed, including an access road from the cooling tower area to the power block area.
Temporary Utilities
Temporary utilities include above-ground and underground infrastructure for power,
communications, potable water, wastewater, and fire protection.
Temporary Construction Facilities
Temporary construction facilities include offices, warehouses, sanitary toilets, a changing area,
a training area, and personnel access facilities. The site of the concrete batch plant includes the
cement storage silos, the batch plant and areas for aggregate unloading and storage.
Parking, Laydlown. Fabrication, and Shop Pireparation Areas

The parking, laydown, fabrication and shop areas include preparation of the parking and
laydown areas by grading and stabilizing the surface with gravel. The shop and fabrication
areas include the concrete slabs for formwork, laydown, module assembly, equipment parking
and maintenance, and fuel and lubricant storage. Concrete pads for cranes and crane assembly
will be installed.
Underground Installations
Concurrent with the power block earthworks, the initial non-safety-related underground fire
protection, water supply, and sanitary piping, and electrical power and lighting duct banks will
be installed and backfilled. These installations will continue as construction progresses.
Intake/Pumphouse Cofferdams
A sheet pile cofferdam and dewatering system will be installed downstream of the
Susquehanna Steam Electric Station (SSES) Units 1 and 2 intake structure to facilitate the
construction of the BBNPP Circulating Water System (CWS) Makeup Water Intake Structure.
Pilings will also be driven to facilitate construction of new discharge system piping.
Excavation of the intake structure, erection of the pump house, and installation of mechanical,
piping, and electrical systems follow the piling operations and continue through plant
construction. Excavated material will be transported to a spoils area located outside the
boundaries of designated wetlands.
Power Block Earthwork (Excavation)
The deepest excavations in the power block area are for the BBNPP reactor and auxiliary
building foundations that extend to approximately 64 ft (19.5 m) below the existing ground
surface. The excavations will take place concurrent with the installation of any required
dewatering systems, slope protection and retaining wall systems. At a minimum, drainage
sumps will be installed at the bottom of the excavations from which surface drainage and
groundwater infiltration will be pumped to a stormwater discharge point. Monitoring of
BBNPP

4-12
© 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev. 1

Part 3-: Environmental Report

Water-Related Impacts

construction effluents and stormwater runoff would be performed as required in the
stormwater pollution prevention plan, the National Pollutant Discharge Elimination System
(NPDES) permit, and other applicable permits obtained for construction. Excavated material
will be transferred to the spoils and backfill borrow storage areas. Acceptable material from the
excavations will be stored and reused as structural backfill.
Power Block Earthwork (Backfill)
The installation of suitable backfill to support structures or systems occurs as part of the site
preparation activities. Backfill material will come from the concrete batch plant, onsite borrow
pit and storage areas, or offsite sources. Excavated areas will be backfilled to reach the initial
level of the building foundation grade. Backfill will continue to be placed around the
foundation as the building rises from the excavation until final plant grade is reached.
Nuclear Island Base Mat Foundations
The deepest foundations in the power blockare installed early in the construction sequence.
Detailed steps include: installation of the grounding grid, mud-mat concrete work surface,
reinforcing steel and civil, electrical, mechanical/piping embedded items, forming, and
concrete placement and curing.
Transmission Corridors
New onsite transmission corridors will be installed from the BBNPP switchyard to an expansion
of the existing Susquehanna 500 kV yard and the new Susquehanna 500 kV yard. Tower
foundations will be installed as well as access roads running along, or intersecting with, the
corridors. Additionally, an existing onsite 230 kV transmission line will be relocated to
accommodate plant structures associated with the BBNPP site.
Offsite Areas
As stated in Section 2.2.2, BBNPP will use existing offsite transmission corridors along with the
independently planned Susquehanna-Roseland 500 kV line to connect to.the electrical grid.
No additional transmission corridors or other offsite land use would be required to connect the
BBNPP to the existing electrical grid.
4.2.1.3

Water Sources and Amounts Needed for Construction

Water demand during construction of BBNPP is estimated on work days to average from
77,800 gpd (294,000 Ipd) to 138,000 gpd (522,000 lpd) during the approximately 68-month
construction phase, as described in Section 5.2.1 and Table 5.2-1. Limited amounts of
groundwater pumped from the excavations will be used for manufacture of concrete in the
concrete batch plant, dust control and other construction purposes. None will be used as a
source of drinking water.
Initially, water for construction will be transported on site by trucks and stored onsite in
temporary tanks. Once a potable water line is brought to the site, local municipal water will be
the primary source of water for construction. Table 4.2-1 shows the estimated amounts of fresh
water needed by construction year. It is currently estimated that a peak water demand of up to
approximately 1,200 gpm (4,500 Ipm) will be required for BBNPP construction activities
(demands include those for construction personnel, concrete manufacturing, dust control,
hydro testing and flushing, and filling tanks and piping). Based on the water demand figures
presented in Table.4.2-1 average construction water usage would be less and is estimated at
BBNPP
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250 gpm (950 1pm). The potential sources of water for construction include local municipal
water, Susquehanna River water, and offsite water trucked to the construction site.
4.2.1.4

Surface Water Bodies Receiving Construction Effluents that Could Affect
Water Quality

The surface water bodies within the hydrologic system at the BBNPP site that could receive
effluents during BBNPP construction are listed in Section 4.2.1.1.
Two impoundments are planned to catch stormwater and sediment runoff from the various
construction areas. Modeling of the runoff from the probable maximum flood (PMF) during
plant operation bounds the possible runoff amounts, characteristics, and impacts that might
occur during construction due to unpaved surfaces allowing for greater stormwater infiltration
into the ground. The impoundments will be sized so as to prevent fast flowing, sediment laden
stormwater from reaching Walker Run or the Susquehanna River by allowing the sediments to
settle out. The flow velocities will be minimized to prevent erosion of the stream banks. The
allowable flow rates and physical characteristics of stormwater runoff will be specified in the
state discharge permits.
Maximum runoff for the entire basin (comprised of three sub-basins) during the PMF is
estimated at 24,569 cfs (696 m 3 /s). The maximum high water level elevation in Walker Run is
670.96 ft (204.51 m) NGVD 29, which is below the approximate 674 ft (205 m) NGVD 29
elevation of the final site grade in the power block, switchyard, and cooling tower area.
4.2.1.5

Construction Impacts

Construction of BBNPP with its associated cooling towers will impact the glacial overburden
aquifer, current Walker Run drainages and impoundments at the BBNPP site. In order to build
the power block and other safety-related structures on bedrock, the glacial overburden aquifer
must first be excavated and removed. Temporary dewatering will be required for groundwater
management during excavation and construction on the BBNPP power block foundations.
Temporary dewatering is also required for the excavation of the Essential Service Water System
Emergency Makeup System (ESWEMS) pumphouse.
As described in Section 2.3.2, the area of the proposed nuclear island and safety-related
structures has saturated glacial overburden deposits that range up to approximately 64 ft (20
m) thick. The hydraulic conductivity of the glacial overburden materials is relatively large (10 to
200 ft/day) (3.1 to 61 m/day), so relatively large rates of groundwater seepage into excavations
could be encountered.
In order to excavate down to bedrock surface and construct the foundations in the power block
area and the ESWEMS Pumphouse, the sand and gravel aquifer needs first to be dewatered in
the entire excavation area in order to achieve stable sidewalls and to minimize the area that is
disturbed during excavation. Prior to excavation a concrete diaphragm wall, slurry wall, or
other type of groundwater flow barrier will be constructed around the excavation area. This
step will be performed in order to minimize the amount of groundwater that flows into the
excavation and minimize the potential impacts to the shallow glacial aquifer during
construction activities. Once construction of the power block foundations nears completion,
the dewatering wells will be turned off and converted to monitoring wells, if deemed
necessary. Otherwise, they will be pressure-grouted shut and abandoned in accordance with
Pennsylvania Department of Environmental Protection (PADEP) well abandonment
requirements.

BBNPP
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A permanent groundwater barrier will be constructed around the power block which will limit
groundwater flow into the area. Large sections of the site will have buildings and pavement
over the land surface which will significantly reduce groundwater recharge from the surface.
Surface drainage modifications will also affect groundwater recharge and groundwater
elevations in the glacial overburden aquifer. A large portion of the wetland areas will be
drained and filled. The east fork of Walker Run which originates north of the BBNPP site, and
currently flows along the eastern side of the site then westward through the power block area
to join Walker Run, will be diverted so it flows eastward into Storm Water Pond No. 2
Runoff from the finished grade of the BBNPP power block, switchyard, cooling towers, parking
areas and permanent laydown areas will be directed by sloping towards a series of bioretention ditches around most of the periphery of these permanent features. Any excess runoff
from the bio-retention ditches will in turn flow into stormwater impoundments. The bioretention 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 overflow pipes will direct the excess runoff to the stormwater
impoundments. The final site grading plan is shown in Figure 4.2-1
The planned storm water impoundments will include a piping system that will direct any
discharge to the adjacent watercourses. One impoundment, Storm Water Pond No. 1, is
northwest of the power block and will discharge into Walker Run. The small ponds will be filled
in by the construction of the BBNPP power block, adjacent permanent laydown area, and other
site features. Excess runoff from the eastern section of the site and adjacent areas will flow
easterly into Storm Water Pond No. 2 just south of the SSES site and in turn discharge to the
Susquehanna River.
Grading of the excavation spoils pile for a temporary laydown area, concrete batch plant, access
road, and construction parking areas could increase runoff into the constructed
impoundments downstream of the spoils pile and into temporary impoundments along the
southern edge of the new access road as shown in Figure 4.2-1.
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 pads, switchyard,
laydown, and parking areas;

*

Infilling and eliminating the Farm Pond;

*

Re-routing a section of east fork 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 relocating the section of the main stem of Walker
Run at the western boundary of the site along Market Street;

BBNPP

*

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

*

Creating a new channel and then re-routing a drainage ditch that drains the canal into
the rver;

0

Wetlands removal, fill and hydrologic disruptions; and

*

Possibly increasing sediment loads and channel erosion rates in the downstream
reaches of Walker Run and Unnamed Tributary 2.
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The site drainage basin areas are not expected to drastically change as a result of the site
grading plan.
These impacts to surface water bodies are MODERATE, primarily due to the loss of wetlands and
required mitigation. The mitigation measures associated with the wetlands are described in
Section 4.3.1.6. The permanent loss of affected wetlands, 36 ac (14.6 ha), compared to
83,797 ac (33,911 ha) of wetlands in the region is SMALL.
4.2.1.6

Identification of Surface Water and Groundwater Users

There are no users of onsite surface water. Walker Run flows into the Susquehanna River where
there is recreational boating and fishing. There is no commercial fishing on the Susquehanna
River in the vicinity of BBNPR
Groundwater users in the vicinity of the BBNPP site are identified in Section 2.3.2. The nearest
permitted PADEP groundwater well (beyond the boundary of the BBNPP property boundary
and downgradient from the site), is permitted as Industrial Use and is located approximately 1.7
mi (2.7 kin) from the center of the BBNPP site as shown in Figure 2.3-73.
4.2.1.7

Proposed Practices to Limit or Minimize Hydrologic Alterations

The following actions will be used to limit or minimize expected hydrologic alterations:
Groundwaterflow barriers will be installed during construction of the power block and
ESWEMS pumphouse.
Implementation of best management practices (BMPs) such as;
*

Maintaining clean working areas;

*

Removing excess debris and trash from construction areas;

*

Properly containing and cleaning up all fuel and chemical spills;

*

Installing erosion prevention devices in areas with exposed soils;

*

Utilizing percolating pavement where feasible;

*

Installing sediment control devices at the edges of construction areas; and
Retaining and controlling stormwater and wash-down water onsite.

IImplementation of a Storm Water Pollution Prevention Plan (SWPPP).
The bio-retention ditches are designed to allow runoff to infiltrate. They will shift, slightly, the
recharge areas for the glacial overburden aquifer. The amount of recharge may increase since
there is less opportunity for evaporation and evapotranspiration. Monitoring of construction
effluents and stormwater runoff will be performed as required in the stormwater pollution
prevention plan, NPDES permit, and other applicable permits obtained for construction.
4.2.1.8

Compliance with Applicable Hydrological Standards and Regulations

The regulations guiding the implementation of BMPs for erosion and sediment control are
provided in 25 PA Code, Chapter 102 (PA, 2000). These regulations contain BMP installation
instructions and typical construction activities which require BMPs. Monitoring of construction
BBNPP
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effluents and stormwater runoff will be performed as required by the PADEP, Pennsylvania
Stormwater Best Management Practices Manual (PADEP, 2006), NPDES permit, and other
applicable permits obtained for the construction.
4.2.1.9

Best Management Practices

The following BMPs will be implemented:
*

Controlling site runoff;

*

Monitoring runoff, groundwater, and surface water bodies for contaminants;
Implementing controls, such as a spill prevention program, to protect against
accidental discharge of contaminants (fuel spills, other fluids and solids that could
degrade groundwater).

The bio-retention ditches are designed to allow runoff to infiltrate. They will shift the recharge
areas for the glacial overburden aquifer. Monitoring of construction effluents and stormwater
runoff would be performed as required in the stormwater management plan, NPDES permit,
and other applicable permits obtained for the construction.
In addition, BBNPP will comply with the requirements and conditions of the various permits
issued to support construction. Environmental compliance personnel will monitor
construction activities and provide direction to add, modify or replace site practices to ensure
compliance with hydrological standards and regulations.
4.2.1.10

References

PA, 2000. 25 PA Code, Chapter 102, Erosion and Sediment Control, Januaary 2000, Website:
http://www.pacode.com/secure/data/025/chapter102/chapl 02toc.html, Date accessed: June
3, 2008.
PADEP, 2006. PA Department of Environmental Protection, Bureau of Watershed Management,
PennsylvaniaStormwaterBest ManagementPracticesManual, Website: http://164.156.74.80/
VWRQ.asp?docid=2087d8407c0e00000000071 b0000071 b&context=2&backlink=WXOD.aspx%
3ffs%3d2087d8407c0e00008000071900000719%26ft%3d 1, Date accessed: April 11, 2008.
4.2.2

WATER USE IMPACTS
This section discusses the proposed construction activities and resulting hydrologic alterations
that could impact water use, an evaluation of potential changes in water quality resulting from
construction activities and hydrologic changes, an evaluation of proposed practices to
minimize adverse impacts, and compliance with applicable federal, state and local
environmental regulations.
4.2.2.1

Description of the Site and Vicinity Water Bodies

The BBNPP site covers an area of approximately 882 ac (357 ha) and is located to the northwest
of the Susquehanna River in Luzerne County, Pennsylvania near US Route 11 as shown in Figure
2.2-1. Additional details on the BBNPP site location and surrounding area are provided in
Section 2.1.
The surface water bodies, as shown in Figure Figure 2.3-33, within the hydrologic system at the
BBNPP site that may be affected by the construction and operation of BBNPP are discussed in
Section 4.2.1.1.
BBNPP
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Additional details on the surface water drainage and hydrology are presented in Section 2.3.1
and the Final Wetland Delineation Report.
The glacial overburden aquifer could be impacted by project construction activities at the
BBNPP site. This, and the other aquifers in the regional groundwater system, are described in
Section 2.3.1 and Section 2.3.2. Site-specific hydrogeologic cross-sections are provided in
Figure 2.3-34 through Figure 2.3-36.
4.2.2.2

Hydrologic Alterations and Related Construction Activities

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,
permanent laydown, and parking areas;
*

Infilling the Farm Pond due to construction of the BBNPP powerblock,
Disruption and possible relocation of Walker Run and other unnamed tributaries;

*

Wetlands removal and disruptions; and

*

Possibly increasing the sediment loads into the downstream reaches of Walker Run.

The hydrologic alterations to groundwater that could result from the project related
construction activities are:
*

Creation of a local and temporary depression in the glacial overburden aquifer due to
dewatering for foundation excavations;

*

Disruption of current glacial overburden aquifer recharge and discharge areas by plant
construction. Hilly, vegetated areas would be cleared and graded; the unnamed
tributary to Walker Run may be redirected to the east toward the Susquehanna River
and construction areas would be covered by less permeable materials and graded to
increase runoff into bio-retention ditches and sedimentation ponds. The locations of,
or quantity of, water produced at springs and seeps could change downgradient of the
construction areas; and

*

Stormwater runoff from the flat, non-vegetated foundation pads, switchyard and
laydown areas would be directed and concentrated into bio-retention ditches and new
impoundments that could affect recharge to the glacial overburden aquifer. Since the
ditches and impoundments are unlined, they could act as smaller, focused recharge
areas and might increase the amount of water recharging the glacial overburden
aquifer.

A further discussion of related construction activities is provided in Section 4.2.1.2.
4.2.2.3

Physical Effects of Hydrologic Alterations

Impacts from the construction of BBNPP are similar to those associated with any large
construction project. The construction activities that could produce hydrologic alterations to
surface water bodies and groundwater aquifers are presented in Section 4.2.1.2. The
potentially affected surface water bodies and groundwater aquifers are described in
Section 4.2.1.4. The potential construction effects on surface water bodies and groundwater
aquifers are presented in Section 4.2.1.5.
Surface Water Impacts
BBNPP
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Because of the potential for impacting surface water resources, a number of environmental
permits are needed prior to initiating construction. Table 1.3-1 provides a list of constructionrelated consultations and permits that have to be obtained prior to initiatingconstruction
activities.
The construction activities expected to produce the greatest impacts on the surface water
bodies occur from:
*

Reducing the available infiltration area;
Grading and the subsequent covering of the 61.2 ac (24.8 ha) for the BBNPP power
block foundation;

*

Grading and covering of the 21.1 ac (8.5 ha) for the BBNPP cooling tower pads;

*

Grading and covering of the 7.5 ac (3.0 ha) for the BBNPP switchyard/substation;
Vegetation removal and grading of 265.4 ac (107.4 ha) for temporary construction
laydown areas, concrete batch plant, offices, parking, and transmission line corridors;
Creation of impoundments;

*

Elimination of the existing Farm Pond; and
Relocation of a small section of Walker Run and elimination or redirection of the
existing branches of Walker Run.

Additional information on construction related land-use is provided in Section 4.1.1.
Site grading and new building foundations will cover and reduce existing infiltration and
recharge areas. Runoff will be directed into bio-retention ditches that could discharge to new
impoundments, altering the glacial overburden aquifer recharge areas. Possible increases in
runoff volume and velocity in the downstream creeks may cause erosion and adversely affect
riparian habitat if not controlled.
Dewatering for the proposed foundation excavations could also impact surface water bodies.
Effluent from the dewatering system, and any stormwater accumulating during the excavation,
would be pumped to a stormwater discharge point or into onsite impoundments. If pollutants
(e.g., oil, hydraulic fluid, concrete slurry) exist in these effluents from construction activities,
they could enter the impoundments, downstream channel sections, or other surface water
bodies. Monitoring of construction effluents and stormwater runoff would be performed as
required in the Erosion and Sediment Control Plan, NPDES permit, and other applicable permits
obtained for construction. Depending on the design of the stormwater impoundments and
discharge systems, outflow rates into the surface streams could be altered.
All water bodies within the BBNPP site boundary could have the potential to indirectly receive
untreated construction effluents. The water bodies listed in Section 4.2.1.1 are potentially
subject to receiving untreated construction effluents directly. It will be necessary to implement
proper BMPs under state regulations such as an Erosion and Sediment Control Plan and an
NPDES Permit. Table 1.3-1 lists and presents additional information on the federal, state and
Local Authorizations associated with this project.
If proper BMPs are implemented under these permits, treated construction effluents could be
released to the site water bodies without adverse impacts. Flow rates for untreated
construction effluents will depend upon the usage of water during site construction activities
and the amount of precipitation contacting construction debris during construction activities.
BBNPP
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Flow rates and physical characteristics of the construction effluents are discussed in
Section 4.2.1.4. A quantitative calculation and evaluation of the construction effluents and
runoff will be done as part of the state construction permit process. BMPs would be
implemented to control runoff, soil erosion, and sediment transport. Good housekeeping
practices and engineering controls will be implemented to prevent and contain accidental
spills of fuels, lubricants, oily wastes, sanitary wastes, etc..
BMPs are implemented under an Erosion and Sediment Control Plan, as described in
Section 4.2.1.7 and Section 4.2.2.10. Environmental control systems installed to minimize
impacts related to construction activities will comply with all federal, state and local
environmental regulations and requirements. Once the initial controls are in place, they are
maintained through the completion of construction and during plant operation, as needed.
Surface water impacts are moderate, primarily due to the loss of wetlands and wetland buffers,
and will require mitigation. The mitigation measures associated with the wetlands and wetland
buffers are described in Section 4.3.1.6.
Groundwater Impacts
Depending on the design of the stormwater impoundments and discharge systems, outflow
velocity and volume in the surface streams could change, and change the volume of water
available to infiltrate and recharge the glacial overburden aquifer.
No groundwater withdrawals will be made for the construction of BBNPR
The hydrologic alterations that could be produced in the groundwater aquifers are expected to
be localized and possibly temporary. Most of the effects are expected to occur in the
uppermost or glacial overburden aquifer. Any effects in the deeper aquifers are expected to be
minor, due to remaining within the existing permit withdrawal limits, and dependent to a large
extent on groundwater travel time, thickness and physical properties of the intervening
stratigraphic units,-and the nature of the hydraulic connection between aquifers.
The construction activities listed in Section 4.2.1.2 that are expected to produce the greatest
impacts on the glacial overburden aquifer are related to:
*

Changing the existing recharge and discharge areas;

*

Possibly changing the amount of runoff available for infiltration; and

*

Dewatering of foundation excavations during construction.

Site grading and leveling for the building foundations and laydown areas will cover and
possibly eliminate existing recharge areas. Runoff from the graded areas will be directed into
bioretention ditches and several proposed impoundments, possibly creating new "focused"
recharge areas. Runoff velocity may be increased in the channels downstream of the
impoundments, which could decrease the amount of runoff available for infiltration and
recharge. Fine-grained sediments could settle out in the impoundments and channels and
create less-permeable areas for infiltration and recharge. These changes affect local recharge
to the glacial overburden aquifer. Impacts on the deeper aquifers are likely to be small.
Dewatering foundation excavations also produce localized impacts on the glacial overburden
aquifer. The deepest excavations anticipated are for the proposed reactor and auxiliary
building foundations, and extend approximately 64 ft (20 m) below plant grade in order to
reach bedrock. The dewatering system and activities are not expected to have any significant
BBNPP
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impact on the deeper aquifers. Hence, it is insensitive to perturbances of the glacial
overburden aquifer. Effluent from the dewatering system will be pumped to a stormwater
discharge point. Monitoring of construction effluents and stormwater runoff will be performed
as required in the stormwater pollution prevention plan; NPDES permit, and other applicable
permits obtained for the construction.
The locally lowered glacial overburden aquifer water level would be expected to eventually
recover after the dewatering and other subsurface construction activities are complete.
Although it would be altered by buildings and paved areas, rainwater is still allowed to infiltrate
in other plant areas to recharge the aquifier.
The impact to groundwater is SMALL and localized, changes to the glacial overburden aquifer
water level are expected to eventual recover once construction is complete.
4.2.2.4

Water Quantities Available to Other Users

As described in Section 2.3.2.1.2, at present no surface water withdrawals from the
Susquehanna River are made in Luzerne County for public potable water supply. The
population projection for Act 220 State Water Plan estimates a 7% decline in the Luzerne
County population between 2000 and 2030 (PADEP, 2008). Thus, future additional use of
surface water is projected to be extremely limited, except for the increase due to BBNPP needs.
Groundwater use and trends in the region of and at the BBNPP site are presented in Section
2.3.2.2 and in Section 2.4.12 of the Final Safety Analysis Report.
Water required for BBNPP construction is estimated at 250 gpm (946 1pm). This water is
expected to come from the local public water supply once the line is brought to the site. Prior
to the availability of the public water supply, water will be trucked in and stored onsite in
temporary tanks.
The glacial overburden aquifer is used as a potable water source in the vicinity of the BBNPP
site. The SMALL impacts expected from foundation dewatering or other construction activities
will not impact any local users.
4.2.2.5

Water Bodies Receiving Construction Effluents

The surface water bodies directly downstream of the proposed construction activities could be
impacted during clearing, grubbing, and grading. Locations of surface water and its users that
could be impacted by construction activities are provided in Section 4.2.1.4.
Since most of the water for construction would be used for consumptive uses such as grading,
soil compaction, dust control, and concrete mixing, little infiltration would be expected. Any
effluents that might infiltrate would recharge the glacial overburden aquifer, and, potentially,
any underlying aquifer.
If contaminants enter the surface water bodies unchecked, there would be a potential for
infiltration and subsequent groundwater contamination. If contaminants do enter
groundwater, they may impact the quality of water withdrawn for industrial and commercial
applications.
Any construction effluents infiltrating into the subsurface could potentially reach the glacial
overburden aquifer if they are of sufficient volume and concentration. The plume migration
would be downgradient and, depending on location, flow either south-southwest into Walker
BBNPP

4-21
0 2008

UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev. 1

Water-Related Impacts

Part 3'.EMITOV)Ment-ak RePOTt

Run or south-southeast to the Susquehanna River. As described in Section 2.3.2, the horizontal
groundwater flow in the glacial overburden aquifer is generally north to south. As discussed in
Section 2.3.1.2.3.2, in the southern trough (where the BBNPP power block is located), ground
water in the glacial overburden aquifer flows from east to west and then southwest. The glacial
overburden aquifer in this area discharges as springs and seeps into the Farm Pond, the
wetlands along the southern border of the BBNPP site, and into Walker Run.
It is also possible that this groundwater could discharge locally at seeps or springs. Any
possible impacts on deeper aquifers would also depend on the infiltrating volume and the
hydrologic connection with the glacial overburden aquifer.
The composition of possible construction effluents that could infiltrate into the glacial
overburden aquifer would depend on several factors related to the physical nature of the
effluent material, i.e., solids versus liquids, solubility, vapor pressure, mobility, compound
stability, reactivity in the surface and subsurface environments, dilution, and migration
distance to groundwater. It is expected that proper housekeeping and spill management
practices would minimize potential releases and volumes and physically contain any releases.
Pesticides and herbicides are expected to be applied in limited site areas for insect and weed/
brush control.
Several impoundments are planned to catch stormwater and sediment runoff from the various
construction areas. Bio-retention ditches are planned to drain the proposed BBNPP power
block, cooling tower pads, switchyard, and laydown areas. Modeling of the runoff from the
probable maximum flood (PMF) during plant operation bounds the possible runoff amounts,
characteristics, and impacts that might occur during construction due to unpaved surfaces
during construction allowing for greater stormwater infiltration to ground. The retention
ditches will discharge excess runoff into impoundments. The impoundments will be sized so as
to prevent fast flowing, sediment laden stormwater from reaching the creeks or the
Susquehanna River prior to allowing the sediments to settle out. The flow velocities will be
minimized to prevent erosion of stream banks. The allowable flow rates and physical
characteristics of stormwater runoff will be specified in state discharge permits.
Maximum runoff for the Walker Run basin during the PMF is estimated at 13,033 cfs (369 m 3/s).
The maximum high water level elevation in Walker Run at the BBNPP site is 670.96 ft (204.51 m)
NGVD 29, which is below the approximate 674 ft (205 m) msl elevation of the final site grade in
the power block, switchyard, and cooling tower area.
4.2.2.6

Baseline Water Quality Data

Baseline water quality data for surface water bodies is provided and discussed in Section 2.3.3.
A summary of the water quality data for the onsite surface water bodies is presented in
Table 2.3-45. Baseline water quality data for groundwater is provided in Section 2.3.3.
4.2.2.7

Potential Changes to Surface Water and Groundwater Quality

The following section describes the potential water quality impacts resulting from the
construction of BBNPP.
The BBNPP site will be provided with water expected to come from the local public water
supply once the line is brought to the site. Prior to the availability of the public water supply,
water will be trucked in and stored onsite in temporary tanks.
Potential Chanaes to Surface Water Oualitv
BBNPP
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Potential surface water quality impacts are associated with the site clearing and grading
activities.
The addition of sediment and organic debris to the local streams resulting from clearing,
grubbing, and grading could decrease water quality. Organic debris could dam or clog existing
streams, increase sediment deposition, and increase potential for future flooding. Organic
debris decomposing in streams can cause dissolved oxygen and pH imbalances and
subsequent releases of other organic and inorganic compounds from the stream sediments.
Sediment laden waters are prone to reduced oxygen levels, algal growth, and increases in
pathogens. If heavy metals or chemical compounds spill and/or wash into surface waters, there
could be a direct toxicity to aquatic organisms. These potential pollutant releases could impact
aquatic speciesand in turn affect the recreational aspects associated with fishing.
The water bodies downstream of the proposed construction areas could be directly and
indirectly affected by construction activities onsite. Construction debris residing on the pads
and temporary staging areas could mix with construction wash-down water or stormwater, exit
the site via untreated runoff and produce chemical reactions adverse to downstream ecology.
Possible contaminants include: sediment, alkaline byproducts from concrete production,
concrete sealants, acidic byproducts, heavy metals, nutrients, solvents, and hydrocarbons
(fuels, oils, and greases). There could be a high potential for contaminants to mix with site
wash-down water or rainwater/precipitation runoff and be washed downstream into surface
water bodies existing on the BBNPP site due to the persistent nature of local precipitation.
There could also be the potential for spills within the construction areas consisting of fuels,
solvents, sealants, paints, or glues. Construction dusts not suppressed could drift outside of the
construction zones and contaminate nearby water supplies. If these contaminants enter the
surface water bodies unchecked there could be a potential for infiltration and subsequent
groundwater contamination.
The impacts to surface water quality downstream of the construction site are small due to the
use of BMPs to control dust, runoff, and spills.
Potential Changes to Groundwater Quality
Dewatering for the foundation excavations may increase the oxidation of some sedimentary
constituents by placing them in direct contact with the atmosphere. The oxides might have an
increased solubility and could migrate down gradient when the potentiometric head is
reestablished following construction completion. Possible impacts to the glacial overburden
aquifer water quality would be small and decrease with migration and dilution.
4.2.2.8

Surface Water and Groundwater Users

Surface water users downstream of the site may experience impacts from potential water
quality changes if construction effluent concentrations and volumes are large enough and the
release enters directly into a surface water body bypassing the overflow catch basins and
retention ponds. The surface water users that could be impacted in the event of a release are
those downstream of the BBNPP site along the tributaries flowing to the Susquehanna River.
Any impacts to the Susquehanna River receiving the discharge are expected to be small.
Groundwater users in vicinity of the BBNPP site are identified in Section 2.3.2.
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4.2.2.9

Predicted Impacts on Water Users

The impact of potential increased sediment loads in site runoff during construction would
result in small or no impacts to surface water users and affected areas.
Potential construction effluent impacts on aquifer groundwater quality would first be
manifested in the glacial overburden aquifer. Construction activities are only expected to
produce limited and temporary impacts in the Surficial aquifer. As described in Section 2.3.1,
the glacial overburden aquifer is not used as a potable water source in the vicinity of the BBNPP
site. Therefore, potential groundwater quality changes would not be expected to have any
impact on possible users. Potential impacts to the deeper aquifers are dependanton the
nature of the hydraulic connection between aquifers described in Section 4.2.1.1. Groundwater
quality impacts on users of the deeper aquifer users are small due to dilution and other
contaminant attenuation effects that could occur along anyeffluent plume migration path.
The BBNPP site is located in U.S. EPA Region 3 (the District of Columbia, Delaware, Maryland,
Pennsylvania, Virginia, and West Virginia). Six sole-source aquifers are identified in U.S. EPA
Region 3 (Figure 2.3-70). None of these are located in the region of BBNPP (US EPA, 1996). Thus,
the addition of BBNPP is not an impact to any sole source aquifer.
4.2.2.10

Measures to Control Construction Related Impacts

The following measures will be taken to avoid runoff from the construction areas entering and
potentially impacting downstream surface water bodies and groundwater, as applicable:
+

Implementation of a Erosion and Sediment control Plan;

+

Controlling runoff and potential spills using dikes, earthen berms, seeded ditches, and
impoundments;

+

Monitoring for contaminants within construction area impoundments and
impoundments downstream of disturbed areas;

+

Implementation of BMPs to protect against accidental discharge of contaminants (fuel
spills, other fluids and solids that could degrade groundwater and surface water
resources); and

+

Performing additional onsite surface and groundwater monitoring compared to
established water quality benchmarks and historical site data.

Bio-retention ditches are planned for the periphery of the power block, laydown, cooling tower
and switchyard areas. The ditches are 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 are provided to direct the runoff
to the stormwater basins. The stormwater basins are unlined impoundments with simple
earth-fill closure on the down stream end and include discharge piping to the adjacent
watercourses.
As discussed in Section 2.3.2.2.9, during construction, dewatering of the glacial overburden
aquifer will be required in the power block and the ESWEMS pumphouse areas in order to
excavate down to bedrock. Groundwater flow barriers will be installed around these areas in
order to minimize impacts to the aquifer. Because a groundwater barrier will be installed prior
to excavation, the amount of groundwater that needs to be pumped and resulting impacts to
the shallow aquifer will be minimal.

BBNPP
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During operation of the BBNPP, groundwater will not be pumped and will not be used in the
plant. Therefore, the long term impacts on groundwater levels, flow direction, and resources
resulting from construction and operation of the BBNPP will be localized and will be minimal.
Following the acquisition of the required permits and authorizations, site preparation activities
include the installation or establishment of environmental controls to assist in controlling
construction impacts to groundwater. These environmental controls include:
Coffer Dams;
Stormwater management systems;
Spill containment controls;
Silt screens;
*

Settling basins; and
Dust suppression systems.

These controls assist in protecting the glacial aquifer by minimizing the potential for
construction effluents to infiltrate directly into the subsurface or to carry possible
contaminants to aquifer recharge areas.
Mitigation measures for construction activities in the area of the CWS Intake Structure and
discharge outfall include:
*

Installing a sheet pile cofferdam and dewatering system to facilitate construction of the
BBNPP CWS Intake Structure and discharge outfall structure; and

*

Carrying out water-quality monitoring in accordance with any permit requirements.

Additional measures to minimize or contain accidental releases of contaminants will be the
establishment, maintenance, and monitoring of:
*

Solid waste storage areas;

*

Backfill borrow, spoils, and topsoil storage areas; and

*

Site drainage patterns.

Groundwater monitor wells will be installed to assess gradient changes toward the excavation
dewatering areas and potential groundwater quantity and quality changes.
As explained in Section 4.2.2.7, any contamination that might be introduced into the glacial
overburden aquifer would be attenuated by the time it might reach deeper aquifers.
4.2.2.11

Consultation with Federal, State and Local Environmental Organizations

The regulations guiding the implementation of Best Management Practices (BMPs) are
provided by the Pennsylvania Department of Environmental Protection (PADEP) for water
quality, and the Susquehanna River Basin Commission (SRBC) for water use. (PADEP, 2006).
These regulations contain BMP installation instructions and typical construction activities
which require BMPs. Monitoring of construction effluents and stormwater runoff would be
performed as required in the stormwater management plan, NPDES permit, and other
applicable permits obtained for the construction. The integrated permitting process for the
applicable environmental permits will proceed concurrently with NRC review of the combined
license application.
BBNPP
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4.2.2.12

Water-Related Impacts

Compliance with Water Quality and Water Use Standards and Regulations

The regulations guiding the implementation of water quality and water use standards and
regulations are provided by the Pennsylvania Department of Environmental Protection (PADEP,
2006). These regulations contain water quality and water use standards that must be adhered
to during construction. In addition, site specific permits for various construction activities will
contain conditions that must be complied with for the duration of the permitted activity.
4.2.2.13

Water Quality Requirements for Aquatic Ecosystems and Domestic Users

Section 4.3.2 discusses information pertaining to water quality requirements for aquatic
ecosystems.
Domestic users of groundwater need to meet the state water quality standards for potable
water systems.
4.2.2.14
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Table 4.2-1 Estimated Fresh Water Demand During BBNPP Construction
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Figure 4.2-1 BBNPP Site Grading Plan
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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 (NOI), 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 2A.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 filterfeeding 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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4-44
0 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev. 1

Ecological Impact

Part 3- Environme-ntal Report

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 ft 2 (1,858 M2 ). When the cofferdam is removed some additional area will be disturbed.
This total area after 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 (2,453 mi2).
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 (1100 m), i.e.,
210 ft (64 m) plus (+) 119.5 ft (36 m), into the river, and will be approximately 50 ft (115 m) wide.
The total disturbed area during construction will be approximately 16,500 ft 2 (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 ft 2 (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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5.2

WATER RELATED IMPACTS
This section identifies impacts to surface water and ground water resources associated with
operation of the BBNPP site and transmission corridors. As described in Section 3.3, BBNPP will
require water for cooling and operational purposes. The source of this water will be the
Susquehanna River. Normal plant operations will require an estimated 23,808 gpm (90,113
1pm) of surface water for the Circulating Water System (CWS), which provides cooling water to
the turbine condenser.
The Raw Water Supply System (RWSS) will supply river water makeup to the Essential Service
Water System (ESWS) cooling towers and Essential Service Water Emergency Makeup System
(ESWEMS) Retention Pond, as well as other plant uses, such as the Fire and Demineralized Water
Distribution Systems. During normal operation, it is estimated that 1,921 gpm (7,271 1pm) of
water will be withdrawn from the Susquehanna River by the RWSS. RWSS water demands are
further detailed in Table 5.2-1. For water usage values in Section 5.2, refer to Figure 3.3-1.

5.2.1

HYDROLOGIC ALTERATIONS AND PLANT WATER SUPPLY
Section 2.3.1 provides a description of surface water bodies and the ground water aquifers,
including their physical characteristics.
5.2.1.1

Regional Water Use

Section 2.3.2 describes surface water and ground water uses that could affect or be affected by
the construction or operation of BBNPP. Section 2.3.2.1 describes the potential sources of
surface water, the current and future consumptive surface water uses in Luzerne County, and
the non-consumptive surface water uses. Section 2.3.2.2 describes the sources of ground water
available to the BBNPP siteand the current and future trends in ground water use in the BBNPP
region, Luzerne County, and by Susquehanna Steam Electric Station (SSES) Units 1 and 2.
The standards and regulations applicable to the use of surface water are presented in
Section 2.3.2.1.4. The ground water demands, regulations governing ground water withdrawal
permits, and the ongoing comprehensive assessment of ground water resources in the vicinity
of BBNPP are described and discussed in Section 2;3.2.2.4 through Section 2.3.2.2.7.
5.2.1.2

Plant Water Use

The following sections describe sources and uses of water associated with BBNPP. Additional
detail on water sources, rates of consumption and return, and amounts used by various plant
operating systems during normal operations and outages is presented in Section 3.3.
The average water demand from the Susquehanna River for plant operation is estimated at
25,729 gpm (97,384 1pm). During refueling outages, which occur approximately every eighteen
months and last approximately 1 month, the maximum cooling water demand will rise to
28,179 gpm (106,656 1pm) for the initial period of plant cool down.
As described in Section 5.8.2, during outages, the permanent onsite workforce of
approximately 363 would increase by an estimated 1000 additional workers. As discussed in
Section 3.3, it is estimated that potable water demand from the municipal water supply and the
associated sanitary effluents would increase from 103 gpm (390 Ipm) during normal
operations, to 236 gpm (893 1pm) during major outages.
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5.2.1.2.1

Surface Water

BBNPP is designed to use the minimum amount of water necessary to ensure safe, long-term
operation of the plant. The intake for BBNPP (Circulating Water System (CWS) Intake Structure)
will be located just downstream of the existing intake structure for SSES. The discharge outfall
will enter the Susquehanna River downstream of the existing SSES discharge system through a
buried pipe that will be connected to an approximately 120 ft (36.6 m) long multi-port diffuser
positioned perpendicular to the Susquehanna River flow with 72 individual 4 in (10.2 cm) ports
spaced 18 in (46 cm) apart. The first port will be located approximately 212 ft (64.6 m) offshore.
Additional details on the intake and discharge systems are presented in Section 3.4. Water
withdrawals for the, operation of BBNPP are described in detail in Section 3.3.1.
5.2.1.2.1.1

Plant Construction

The primary water demands during construction are concrete mixing and curing, dust control,
and potable water. Water for construction will come from the local public water supply once
the line is brought to the site. Prior to the availability of the public water supply, water will be
trucked in and stored onsite in temporary tanks. Ground water extracted via excavation
dewatering will be used when possible for construction purpose but not for drinking water.
Estimated average construction water demand on work days may range from 77,800 gpd
(294,000 lpd) to 138,000 gpd (522,000 lpd). Construction uses of water are described in more
detail in Table 5.2-2.
Construction water use is assumed to be entirely consumptive. Temporary dewatering will be
required during excavation of the power block and ESWEMS Pumphouse foundations. This
dewatering will have a temporary effect on the ground water supply. Section 4.2 further
addresses water-related impacts of plant construction.
5.2.1.2.1.2

Circulating Water System and Essential Service Water System

BBNPP will utilize a closed-loop CWS System. The system will use two hyperbolic natural draft
cooling towers for heat dissipation. The cooling tower system requires makeup water to
replace that lost to evaporation, drift (entrained in water vapor), and blowdown (water released
to regulate the concentration of solids in the circulating water).
Makeup water for the natural draft CWS cooling tower system will be withdrawn from the
Susquehanna River. Based on Susquehanna River chemistry, three cycles of concentration were
conservatively selected for cooling tower operation. This is consistent with typical cooling
tower operation of 3 to 5 cycles of concentration when using surface water makeup. Maximum
makeup and b[owdown rates occur at this value. As Indicated in Section 3.4, makeup water for
the CWS will be pumped at a maximum rate of 23,808 gpm (90,113 Ipm). At this makeup rate,
water lost by evaporation will be approximately 15,872 gpm (60,076 Ipm) and blowdown
returned to the Susquehanna River will be approximately 7,928 gpm (30,007 Ipm). The CWS
water balance is affected minimally by cooling tower drift. Maximum drift losses will be less
than 0.001% of the circulating water flow (720,000 gpm (2.73 million Ipm)). This results in a
maximum drift of 8 gpm (301pm).
The Essential Service Water System (ESWS), under normal plant operations with two trains
operating, will operate at a nominal circulating flow rate of approximately 19,200 gpm (72,672
1pm). Normal Makeup for the ESWS will be withdrawn from the Susquehanna River. As
discussed in Section 3.6.1, the ESWS cooling towers are expected to operate with at least three
cycles of concentration. The maximum makeup and blowdown rates occur at this value. The
water makeup rate required under normal operations is estimated to be 1,713 gpm (6,484 Ipm)
to offset an evaporation rate of approximately 1,142 gpm (4,322 Ipm) and a maximum
BBNPP
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blowdown rate of approximately 569 gpm (2,154 Ipm), and drift loss of approximately 2 gpm (8
Ipm).
Water released to the Susquehanna River as blowdown is not lost to downstream users or
downstream aquatic communities. Evaporative losses and drift losses are considered
"consumptive" losses.
-,
5.2.1.2.2

Ground Water Use

Ground water monitoring wells are installed on the site to study and model the ground water in
the BBNPP site vicinity as described in Section 2.3. Ground water withdrawals will not be used
during construction (except for water extracted via excavation dewatering) or to support
operation of BBNPP.
5.2.1.3

Hydrological Alterations

Operational activities that could result in hydrological alterations within the site and vicinity
and at offsite areas are described in Section 3.3,3.4, and 3.7.
The principal hydrological alterations on site associated with BBNPP will occur during
construction, when one pond (Farm Pond) within the site boundary will be filled and two
sections of Walker Run (main stem and Unnamed Tributary No.1) will be filled and re-located.
In the Canal, temporary cofferdams will be constructed to allow placement of the water intake
and discharge lines. Walker Run may also be impacted by either sedimentation or reduced
water flow due to measures taken toreduce sedimentation, as described in Section 4.3.2. Once
construction is completed, and normal operations begin, it is expected that Walker Run will
experience little ongoing impact.
There have been no clearly discernible onsite or offsite effects from hydrologic alterations
related to the operation of SSES Units 1 and 2, and the supply of surface water from the North
Branch of the Susquehanna River has been sufficient. Operation of BBNPP with a closed-loop
cooling system will result in minimal additional effects on withdrawals and discharges. The use
of a closed-loop cooling sytem will result in reduced operational effects as compared to an
open-loop, once-through cooling system.
The BBNPP CWS Makeup Water Intake Structure will be located downstream of the existing
intake structure for SSES. A sheet pile cofferdam and dewatering system will be installed to
facilitate construction of the CWS Makeup Water Intake Structure. Pilings may also be driven to
facilitate construction of new discharge system piping. This will not affect river levels or flow
velocities.
Excavation of the.CWS Makeup Water Intake Structure, pump house erection and the
installation of mechanical, piping, and electrical systems follow the piling operations and
continue through site preparation into plant construction. Excavated material will be
transported to an onsite spoils area located outside the boundaries of designated wetlands.
5.2.2

WATER USE IMPACTS
5.2.2.1
5.2.2.1.1

Surface Waters
Consumptive Use

The maximum evaporation and drift from the BBNPP CWS cooling towers is estimated to be
approximately 15,880 gpm (60,106 Ipm). Evaporation and drift from the ESWS cooling towers,
BBNPP
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during normal operations, are estimated to be 1,144 gpm (4,330 1pm). Minor consumptive
losses of 40 gpm (151 Ipm) are expected from various power plant systems.
Consumptive uses of water during construction of BBNPP include concrete mixing and curing,
dust control, and potable and sanitary water. Peak consumptive water use will occur for several
years during construction, and will be approximately 39 million gpy (149 million Ipy). A
breakdown of construction water use by year is provided in Table 5.2-2.
The mean discharge of the Susquehanna River at Wilkes-Barre is 12,800 ft 3/sec (362.5 m 3/sec)
(i.e., 5,745,039 gpm (21,747,338 Ipm)) and the 7-day, 10-year low flow (7Q1 0) rate is 890 ft3/sec
(25.2 m3/sec) (i.e., 399,460 gpm (1,512,121 Ipm)) for the post-regulation period, 1980 to 1996
(USGS, 2008). The volume of water that will be lost to evaporation and drift from the BBNPP
cooling towers and ESWS cooling towers is less than 1% of the mean discharge of the
Susquehanna River and approximately 4.3% of the 7Q1 0 low flow discharge. No measurable
impact of consumptive water use on river discharge during normal flows is expected, and
operation of the BBNPP will therefore have a SMALL impact on the availability of water from the
Susquehanna River (USGS, 2008).
5.2.2.1.2

Non-Consumptive Use

Non-consumptive uses of water downstream from the plant are described in Section 2.3.2.1.3.
The major non-consumptive surface water use categories in the vicinity of the site are
recreation, fisheries, and parks. The recreational activities include swimming, fishing and
boating in the Susquehanna River. The river fishery is described in Section 2A.2.
The existing intake structure for SSES Units 1 and 2 is located on the west bank of the
Susquehanna River. The CWS Makeup Water Intake Structure will be located on the west bank
just downstream of the existing SSES intake structure.
The CWS Makeup Water Intake Structure will meet the U.S. Environmental Protection Agency
(EPA) 316(b) Phase 1 design criteria, as described in Section 5.3.1.1. The overall percentage of
Susquehanna River water entrained will be less than 1% during average flow conditions.
While fish impingement and entrainment will occur, BBNPP will employ the impingement/
entrainment mitigation techniques (low through-screen velocity, closed-cycle cooling, etc.)
currently utilized by SSES to minimize the impact on aquatic resources. The fish loss associated
with impingement/entrainment will be negligible. There is no need for a fish return system
because the intake structure meets the EPA 316(b) Phase I rule requirements and minimal
losses of fish are expected due to impingement. Design through-screen velocities for the CWS
Makeup Water Intake Structure will be less than 0.5 ft/s (0.15 m/s).
The primary external impact will be the discharge of cooling tower blowdown water to the
Susquehanna River. During normal operations, the BBNPP maximum discharge (predominately
cooling tower blowdown) is estimated to be 9,367 gpm (35,454 1pm). Prior to discharge into
the river, the cooling tower blowdown and other plant effluents will be sent to a retention
basin, thus slightly reducing thermal impacts to receiving waters.
No effect on fisheries, navigation, or recreational use in the Susquehanna River is expected.
5.2.2.2

Ground Water

Onsite ground water withdrawals will not be used to support operation of BBNPP.
BBNPP
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5.2.3

Water Related Impacts

WATER QUALITY IMPACTS
Water quality data for the Susquehanna River are presented in Section 2.3.3.
5.2.3.1

Chemical Impacts

Proper heat transfer is necessary for satisfactory nuclear power plant operation. To maintain
effective heat transfer capabilities, various chemical control measures are employed in water
treatment systems. These control measures are discussed below.
BBNPP will utilize cooling tower-based heat dissipation systems that remove waste heat by
allowing water to evaporate to the atmosphere. The water lost to evaporation must be
continuously replaced with makeup water. To prevent build-up of solids, a small portion of the
circulating water stream is drained or blown down to the river.
Because cooling towers concentrate solids (minerals and salts) and organics that enter the
system in makeup water, cooling tower water chemistry must be maintained with anti-scaling
compounds and corrosion inhibitors. Similarly, because conditions in cooling towers are
conducive to the growth of fouling bacteria and algae, biocides must be added to the system.
Biocides are normally chlorine or bromine-based compounds, but occasionally non-oxidizing
biocides are used as well. Table 3.3-2 lists the water treatment chemicals that are proposed for
use at BBNPP. Section 5.3 specifically deals with the impacts of the cooling systems. The
combined effects that both discharges (SSES and BBNPP) will have on the Susquehanna River
will be considered in developing the National Pollutant Discharge Elimination System (NPDES)
Permit for BBNPP
Limited treatment of raw water to prevent biofouling in the intake structures and makeup
water piping may be required. Additional water treatment will take place in the cooling tower
basin, and may include the addition of biocides, acid for alkalinity and pH control, anti-scaling
compounds, corrosion inhibitors, and foam dispersants. Sodium hypochlorite is expected to be
used to control biological growth in the CWS, ESWS, and RWSS.
The NPDES permit will be acquired priorto the startup of BBNPR This permit will specify
threshold concentrations of Free Available Chlorine (when chlorine is used) and Free Available
Oxidants (when bromine or a combination of bromine and chlorine is used) in cooling tower
blowdown when the dechlorination system is not in use. It is expected that the BBNPP NPDES
permit will contain discharge limits for discharges from the cooling towers that are similar to
SSES.
Based on Susquehanna River chemistry, three cycles of concentration were conservatively
selected for cooling tower operation. This is consistent with typical cooling tower operation of
3 to 5 cycles of concentration when using surface water makeup. As a result, levels of solids and
organics in cooling tower blowdown will be approximately three times as high as ambient
concentrations in the Susquehanna River. Blowdown wastewater from the cooling towers will
discharge to a retention basin to allow time for settling of suspended solids and to allow
additional chemical treatment of the wastewater, if required, prior to discharge to the river. The
final discharge from the retention basin will consist of cooling tower blowdown from the CWS
and ESWS cooling towers, RWSS filter backwash discharge, miscellaneous low volume wastes,
and other plant effluents.
The RWSS supplies filtered water from the Susquehanna River to the Demineralized Water
Treatment System, Fire Protection System, Essential Service Water System (except under
emergency operating conditions) and the ESWEMS Retention Pond during normal power
BBNPP
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operation, shutdown, maintenance, and construction with a normal flow of 1,921 gpm (7,271
1pm) and a maximum flow of 4,371 gpm (16,544 1pm). The RWSS pumps will be located in the
CSW Makeup Water Intake Structure, and will utilize the CSW makeup pump traveling screens.
The RWSS has both continuous and intermittent water demand. The single largest intermittent
demand is backwashing the media filters used to remove suspended solids from the Water
Treatment Building's raw water. The backwash flow from the media filters will be discharged to
the retention pond adjacent to the Water Treatment Building.
Under normal conditions, 8,665 gpm (32,797 Ipm) of water will be discharged by pipe from the
retention basin into the Susquehanna River; a maximum discharge of 9,367 gpm (35,454 1pm) is
anticipated. Because the discharge stream volume will be small relative to the volume of the
Susquehanna River, concentrations of solids and chemicals used in cooling tower water
treatment will rapidly dilute and approach ambient concentrations in the river after exiting the
discharge pipe.
The operation of BBNPP will comply with a Pennsylvania Department of Environmental
Protection-issued NPDES permit, and the applicable State water quality standards. All biocides
or chemical additives in the discharge will be among those approved by the EPA and the
Commonwealth of Pennsylvania as safe for humans and the environment.
Based on the above, impacts of chemicals in the permitted blowdown discharge wastewater to
the water quality of the Susquehanna River will be negligible and are not expected to warrant
mitigation.
5.2.3.2

Thermal Impacts

As noted in Section 5.3.2.1, discharges from BBNPP will be permitted under the NPDES
program, which regulates the discharge of pollutants into waters of the State. In this context,
waste heat is regarded as a thermal pollutant and is regulated in much the same way as
chemical pollutants. Thermal discharges are also regulated under the Pennsylvania Code
Chapter 93, Water Quality Standards (PA, 2007). Further information describing thermal
discharge and the physical impacts associated with operation of BBNPP is presented in
Section 5.3.2.1.1.
The BBNPP multi-port diffuser discharge system is designed to minimize the potential impact
of the thermal plume as it enters the Susquehanna River. The subsurface diffusers create rapid
mixing of the thermal effluent with ambient river currents. The volume of river discharge
largely determines plume size and shape. However, the areal extent of the plume is predicted
to be minimal under normal and extreme river and operating conditions (Section 5.1).
5.2.3.3

SSES Units 1 and 2 Discharge

Descriptions of the discharge location for SSES Units 1 and 2 and the discharge location for
BBNPP are provided in Section 5.3.2. The discharge for SSES influences the discharge of BBNPP
due to its discharge mixing zone. The two discharge locations and the combined effects of the
two discharges will meet environmental regulations in order to be permitted.
5.2.3.4

Discharge Mixing Zone

The discharge outfall for BBNPP will be located in the Susquehanna River, approximately 380 ft
( 16 m) downstream of the SSES discharge structure. The discharge piping will extend out
from the river bank and connect to an approximately 120 ft (36.6 m) long multi-port diffuser.
The diffuser will consist of a pipe having 72,4-in (10-cm) diameter port holes spaced at 18 in (45
BBNPP
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cm) intervals. The centerline elevation of the discharge ports is 12 in (18 cm) above the normal
river bottom.
5.2.3.5

Site Surface Water Impacts

The existing and proposed surface water bodieswithin the BBNPP site are described in
Section 2.3.1 and Section 4.2.1. The potential for these bodies to be impacted by site
operations are dependent upon operational conditions related to: site safety and spill
containment training, a Spill Prevention Control and Countermeasures Plan (SPCCP), and a
Stormwater Pollution Prevention Plan (SWPPP). These plans are addressed in Section 1.3.
Spills or operational debris potentially occurring on outdoor facilities could mix with site
precipitation or washing wastewater and be conveyed to downstream impoundments, creeks,
and the river. If proper spill and stormwater pollution prevention plans are implemented and
practiced, the majority of polluted runoff can be-controlled and prevented from escaping the
BBNPP site. A monitoring plan implemented under the regulatory guidance for surface and
ground water monitoring could identify future sources of pollution. Those areas could be
addressed and point-sources of pollution removed before the area water bodies are impacted
further.
Environmental impacts on water quality during construction and operations for BBNPP will be
minimal. Ground water will not be used by BBNPP during plant operations. Water resulting
from temporary dewatering during excavation of the power block and ESWEMS Pumphouse
foundations will be used when possible for construction purposes, but not for drinking water.
Surface water runoff and sedimentation effects will be minimized by implementation of a site
safety plan, SPPP, and a SWPPR
A retention basin will collect cooling tower blowdown and other plant effluents during plant
operation. Effluent from the waste water retention basin, which will contain dilute quantities of
chemicals and dissolved solids, and be elevated in temperature, will be discharged to the
Susquehanna River within the limits of the site NPDES permit. When discharged and diluted,
this small amount of discharge water would be expected to have SMALL impacts.
5.2.4

REFERENCES
PA, 2007. PA Code Section 93.7, Specific Water, Quality Criteria, Amended January 5, 2007.
USGS, 2008. Low flow statistics for Pennsylvania streams, Website: http://pa.water.usgs.gov/
pc38/flowstats/lowflow.ASP?WCI=stats&WCU;ID=2428, Date accessed: May 30, 2008.
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Table 5.2-1 RWSS Demand for Normal Operations
System
Essential Service Water System
(ESWS) Makeup
Demineralized Water Distribution
System (DWDS) Makeup
Fire Water Distribution System
(FWDS) Makeup
Power Plant Floor Wash Drains
RWSS Filter Backwash Makeup
ESWEMS Retention Pond Makeup
[Total

gPm
1,713
1,713

Demand

_

I

Imp
7,124
7,124

107
5

405
19

5
91
Note 1
1,921

19
344
Note 1
7,271

Notes:
1. Although the RWSS is designed to provide the ESWEMS Retention Pond with
makeup water, it is expected based on the operating experience of the
adjacent SSES that rainfall captured in the pond will generally exceed
evaporative losses, and that under normal operating conditions only a minimal
amount of makeup water will be required

Table 5.2-2 Estimated Fresh Water Demand During BBNPP Construction
Construction
Year
Potable and
Sanitary
Concrete Mixing
and Curing(c)

Year I
gal (L)
8 ,55 0 ,000Lal
(32,361,750)
2,219,844
(8,402,110)

Year 2
gal (L)
25,650,00010
(97,085,250)
2,219,844
(8,402,110)

Dust Control(d)

11,400,000
(43,149,000)
22,169,844
(83,912,860)

11,400,000
(43,149,000)
39,269,844
(148,636,360)

Total

Year 3
gal (L)
,
2 5 650 , 00 0 to)
(97,085,250)
2,219,844
(8,402,110)
11,400,000
(43,149,000)
39,269,844
(148,636,360)

Year 4
gal (L)
,
2 5 6 50,000koJ
(97,085,250)
2,219,844
(8,402,110)
11,400,000
(43,149,000)
39,269,844
(148,636,360)

Year 5
gal (L)
5,
2 65 0,0 0 0.D)
(97,085,250)
2,219,844
(8,402,110)
11,400,000
(43,149,000)
39,269,844
(148,636,360)

I
Year 6
gal (L)

26,1 7 9 ,8 96 te)
(99,090,906)

Notes:
(a) Estimated at 1,000 persons using 30 gallons per day for 285 days per year.
(b) Estimated at 3,000 persons using 30 gallons per day for 285 days per year.
(c) Estimated at 6,700 cubic yards per month using 27.61 gallons per cubic yard and 12 months per year.
(d) Estimated at 40,000 gal Ions per day for 285 days per year.
(e) Estimated at two-thirds of the amount used in years 2 through 5.
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5.3

COOLING SYSTEM IMPACTS
This section describes potential impacts from operation of the cooling systems at BBNPP. The
BBNPP Circulating Water System (CWS) and Essential Service Water System (ESWS) (Ultimate
Heat Sink (UHS)) will be closed-cycle systems. Water is recirculated through cooling towers to
remove waste heat, primarily through evaporation. The amount of water required to be
withdrawn for these systems is small compared to that of once-through cooling systems. To
replace evaporative losses, blowdown, and drift losses from the cooling towers, makeup water
from the Susquehanna River is supplied to the CWS and to the ESWS. The CWS will be supplied
directly from the CWS Makeup Water Intake Structure. The Raw Water Supply System (RWSS)
will supply makeup water from the CWS Makeup Water Intake Structure to the cooling towers
associated with the ESWS during normal and shutdown/cooldown conditions. Under postaccident conditions lasting longer than 72 hours, the ESWS is supplied from an onsite ESWEMS
Retention Pond.
Potential physical and aquatic impacts are associated with water withdrawal from the
Susquehanna River at the CWS Makeup Water Intake Structure, heat dissipation to the
atmosphere fromm the cooling towers, and elevated temperature of the blowdown as it is
returned to the Susquehanna River.

5.3.1

INTAKE SYSTEM
The CWS Makeup Water Intake Structure is located on the west bank of the Susquehanna River.
The forebay of the intake structure is on the bank of the Susquehanna River, perpendicular to
the river's flow. The CWS Makeup Water Intake Structure will be an approximately 124 ft (37.8
m) long, 90 ft (27.4 m) wide structure with three individual pump bays. In the intake structure,
one CWS pump and one RWSS pump are located in each pump bay, along with one traveling
screen. Section 3.4 provides the details regarding the design of these structures and systems.
Section 3.4.1.1 identifies that the maximum makeup flow from the Susquehanna River to the
CWS is 23,808 gpm (90,113 Ipm) during normal shutdown/cooldown. This accommodates the
maximum evaporation rate, maximum blowdown rate, and drift loss for the CWS cooling
towers.
Section 3.4.1.2 identifies that the maximum makeup flow from the Susquehanna River to the
ESWS cooling towers will be 3,426 gpm (12,967 Ipm) to accommodate the maximum
evaporation rate and drift loss for the ESWS cooling towers during normal shutdown/
cooldown.
The CWS Makeup Water Intake Structure is located approximately 300 ft (91.4 m) downstream
of the existing SSES Units 1 and 2 River Intake Structure. The SSES River Intake Structure
houses four pumps, each with a pumping capacity of 13,500 gpm (51,103 1pm).
5.3.1.1

Hydrodynamic Descriptions and Physical Impacts

Physical impacts of cooling water intake operation could include alteration of site hydrology
and modifications to sediment deposition. BBNPP will employ closed-cycle, cooling towerbased heat dissipation systems to remove heat from the main steam condenser, and safetyrelated and auxiliary cooling systems. The relative volume of water withdrawn through the
intake will be small compared to both a once-through cooling system and the average annual
flow of the Susquehanna River at the site. At a maximum withdrawal rate of 28,179 gpm
(106,656 1pm), which includes maximum flow for both the CWS and RWSS, BBNPP should
remove less than 10% of the average annual flow of the Susquehanna River, 10,700 cfs (303.0
m 3 /sec), and 7% of the 7Q1 0 flow calculated at 890 cfs (25.2 m 3/sec), as measured at the WilkesBBNPP
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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
on the 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 1)(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:
Reduce intake flow, at a minimum, to a level commensurate with that which can be
attained by a closed-cycle, recirculatingcooling 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,

*

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

0

*

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:
*

BBNPP
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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 (1 06,636 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 yearlong study in 2006 at Hunlock Power Station, which is approximately 10 mi (16 kin) upstream
from BBNPP. 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 onlya small percentage of
the entrained organisms. No endangered, threatened, or rare species were collected.
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Hunlock Power Station (HPS) consists of a 50 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,
opern-cycle cooling system. Thus, substantially greater volumes of water are withdrawn from
the Susquehanna River as compared to the closed-cycle CWS at BBNPP. The total maximum
volume of cooling water withdrawn from the Susquehanna River at BISES is 795 million gpd
(3,009 million lpd)) compared to a maximum estimate of 40.6 million gpd (154 million lpd) at
BBNPP. The impingement study conducted during 2005 to 2006 at BISES consisted of forty, 24hour 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
April 2009. 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, 2008 (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 vicinity of 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 cariosa)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 Intake Structure
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
BBNPP
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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
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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 (18.80C) 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
(30.3aC) recorded on August 15, 1988 and on August 4,2007. A minimum water temperature of
32.0oF (0.0oC) was recorded numerous times in January. August and January were therefore
selected as representative months for simulation.
BBNPP
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Susquehanna River flows, upstream of the BBNPP at the Wilkes-Barre gauge, shows a value of
890 cfs for the annual 7-day, 10-year low flow (7Q10). This annual 7Q10 value was multiplied by
Pennsylvania Department of Environmental Protection default multiplier to convert the annual
7Q1 0 to a monthly 7Q1 0 rate. The multiplier for January is 3.2, and the multiplier for August is
1.4 (PADEP, 2003), yielding a January 7Q1 0 of 2,848 cfs (80.6 m3/sec) and an August 7Q1 0 of
1,246 cfs (35.3 m3/sec). For comparison, the monthly mean flows are 12,482 cfs (353.5 m3/sec)
and 4,473 cfs (126.7 m 3 /sec) for January and August, respectively (USGS, 2008a) (USGS, 2008b).
Bathymetric data in the vicinity of BBNPP were developed from two sources: US Army Corps of
Engineers, Philadelphia District (USACE) provided digital terrain maps (TIN's), shoreline data in
ARC/INFO Interchange file format (eOO), and cross-section data from their FEMA HEC-RAS
model (Arabatzis, 2008). More spatially-detailed bathymetric contours in the immediate
vicinity of the SSES intake and discharge (1978) are provided in Figure 2.3-11. The elevation of
the bottom of the Susquehanna River at the BBNPP discharge is 476 ft (145 m).
To compute surface heat exchange, the coefficient of surface heat exchange (K) and
equilibrium temperature (E) method was used. Monthly average and extreme values of K and E
for National Weather Service sites in the U.S. are cataloged by the Environmental Protection
Agency (EPA, 1971). The nearest cataloged site to BBNPP is Avoca, Pennsylvania (WBAN 14777),
27 mi (43 kin) to the northeast of the site. Values for K and E, as well as for all other
Susquehanna River datasets a-re shown in Table 53-1.
5.3.2.1.2

Discharge Thermal Plume Regulations

The Commonwealth of Pennsylvania provides the following criteria for temperature (PA, 2007):
"Maximum temperatures in the receiving water body resulting from heated waste sources
are regulated under Chapters 92,96 and other sources where temperature limits are
necessary to protect designated and existing uses. Additionally, these wastes may not
result in a change by more than 2'F during a 1-hour period:'
The protected water use for the Susquehanna River adjacent to BBNPP is Warm Water Fishes
(WWF), as shown in Pennsylvania Code, Chapter 93. Water Quality Standards, Section 93.9(k) for
the reach from the Lackawanna River to the West Branch Susquehanna River. The WWF
temperatures are shown in Table 5.3-2. These values represent the maximum allowable water
temperatures at an unspecified distance downstream of the discharge where fully-mixed
conditions occur.
The Pennsylvania Department of Environmental Protection guidance document (PADEP, 2003)
indicates that Pennsylvania Department of Environmental Protection may include in a NPDES
permit issued to a permittee with a cooling water discharge an end-of-pipe limit of 1107F and a
heat load limit based on the difference between ambient temperature and the critical use
temperatures shown in Table 5.3-2. Because actual limits are set when the NPDES permit is
issued, the thermal discharge limits that will be established for the BBNPP cannot be estimated
at this time. In developing the NPDES permit conditions for BBNPP, Pennsylvania Department
of Environmental Protection may choose to consider the cumulative effects of the combined
SSES and BBNPP thermal discharge.
5.3.2.1.3

Discharge Plume Model

To compute the size and configuration of the thermal plume and provide the dilution rates, two
types of models were used. These models are CORMIX for the near-field and GEMSS® for the farfield. The Cornell Mixing Zone Expert System (CORMIX) is primarily a design tool that has also
BBNPP
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been used by regulatory agencies to estimate the size and configuration of proposed and
existing mixing zones resulting from wastewater discharges. CORMIX is a near-field model, i.e.,
it applies to the region adjacent to the discharge structure in which the wastewater plume is
recognizable as separate from the ambient water and its trajectory is dominated by the
discharge rate, effluent density, and geometry of the discharge structure.
The hydrodynamic model chosen to assess the far-field characteristics of the thermal plume
and dilution is the Generalized Environmental Modeling System for Surface Waters (GEMSSO).
GEMSS is an integrated system of 3-D hydrodynamic and transport modules embedded in a
geographic information and environmental data system. GEMSS is in the public domain and
has been used for similar studies throughout the U.S. and worldwide.
Thermal plume configuration and size for the BBNPP thermal discharge for two extreme
scenarios are reported herein: August and January low Susquehanna River flows combined
with extreme Susquehanna River temperatures. To show the combined thermal effects of the
BBNPP and SSES discharges, the size and configuration of the thermal plume from the existing
cooling tower blowdown discharge from the SSES was also simulated using the far-field model.
For the near-field, only the BBNPP was modeled because CORMIX is incapable of modeling two
plumes simultaneously. This approach is satisfactory because in the near-field, the plumes do
not overlap due to the 380 ft (116 m) separation of the SSES and BBNPP discharges. For each
extreme scenario, design values of the SSES and BBNPP intake and discharge rates,
temperatures, and total dissolved minerals were used as shown in Table 5.3-3. Winter
temperature rises for the blowdown discharge are significantly higher than the summer
temperature rises due to differences in cooling tower performance from winter to summer.
5.3.2.1.4

Thermal Plume Configuration and Size

The near-field thermal plume size from the BBNPP thermal discharge computed with CORMIX is
shown in Table 5.3-4 and Table 5.3-5.
CORMIX simulations for thermal plume also provided near-field dilution values. At 50 ft (15 m)
from the discharge, the dilution is 11.8 for the August scenario and 19.2 for the January
scenario.
The impact of the combined BBNPP and the SSES discharges are shown in Figure 5.3-1 and
Figure 5.3-3 for the August and January scenarios. These figures show the surface thermal
plume. The extent of this combined plume is very small. The surface excess temperatures are
less than 0.8°F (0.4°C) for August and less than 0.67F (0.30C) for January.
The corresponding figures for the thermal plume attributable only to the BBNPP discharge are
Figure 5.3-2 and Figure 5.3-4 for the August and January scenarios, respectively. The maximum
excess temperatures at the surface are less than 0.3°F (0.2°C) for August and less than 0.30 F
(0.2°C) for January.
To assess compliance with WWF temperature limits at seasonal extremes, additional near-field
simulations were made to determine the size of the thermal plume under conditions when
blowdown temperatures are at a maximum and Susquehanna River temperatures are at a
minimum, yielding the maximum temperature rise in the River. These simulations utilized
average Susquehanna River flows to represent a severe, but not extreme, case. The comparison
metric is the distance along the centerline downstream of the BBNPP discharge where WWF
temperatures are attained. These distances are shown in Table 5.3-6. In this table, the
blowdown temperature rise is the difference between the blowdown temperature and the
WWF ambient stream temperature (PPL, 2006). The WWF ambient stream temperature is an
BBNPP
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assumed natural temperature 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 III, 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 III, 1995) (Ecology III, 2004)
(Ecology III, 2007a) (Ecology Ill, 2007b) (Ecology IIt, 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 Il1,1995). 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 BBNPP.
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 20F (1.1°C) 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 II, 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°C) 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 3.46°F (2.0°C) which decreases to 0.13 to 0.290 F (0.07 to
0.1 6°C), 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'F (19.0°C) that decreases to 0.5 to 1.750 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°F (0.6°C) above ambient
temperature and no fish kills are known to have occurred as a result of the plume (Ecology III,
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 diffuserjets.
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, 1978). 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 thejets
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.
5.3.2.3
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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 I 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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5.3.3.1.1

Cooling System Impacts

Circulating Water System Cooling Tower Plume

A visible mist or plume is created when the evaporated water from the cooling tower
undergoes partial recondensation. The plume creates the potential for shadowing, fogging,
icing, localized increases in humidity, and possibly water deposition. In addition to
evaporation, small water droplets drift out of the tops of the wet cooling tower. The drift of
water droplets can deposit dissolved solids on vegetation or equipment.
For BBNPP, the impacts from fogging, icing, shadowing, and drift deposition were modeled
using the Electric Power Research Institute's Seasonal/Annual Cooling Tower Impact (SACTI)
prediction code. This code incorporates the modeling concepts (Policastro, 1993) which were
endorsed by the NRC in NUREG-1555 (NRC, 1999). The model provides predictions of seasonal,
monthly, and annual cooling tower impacts from mechanical or natural draft cooling towers. It
predicts average plume length, rise, drift deposition, fogging, icing, and shadowing, providing
results that have been validated with experimental data (Policastro, 1993).
Detailed cooling tower design information is provided in Section 3.4. This information was
used to develop Input to the SACTI model. A summary of the design parameters are provided
in Table 5.3-7.
SACTI requires the following inputs on an hourly basis: wind speed, wind direction, dry bulb
temperature, dew point temperature, relative humidity, cloud cover, and wet bulb temperature
if dry bulb and dew point temperatures are missing. All of these parameters were available
from the onsite meteorological data set for calendar years 2001 through 2007 from the SSES
Units 1 and 2 site meteorological tower except for cloud cover. Hourly meteorological
parameters, including wind speed, wind direction, cloud cover, dry bulb temperature, and dew
point temperature for the period 2001-2007 were obtained for the Wilkes-Barre International
Airport (WBAN 14777; call sign AVP) through the National Climatic Data Center (NCDC) Climate
Data Online (CDO) web site.
A composite data set was created from onsite and the Wilkes-Barre International Airport
sources. Dry bulb and dew point temperatures from the the Wilkes-Barre data were included in
this composite data set. Relative humidity was calculated from dew point and dry bulb
temperatures utilizing algorithms adapted from U.S. EPA's AERMET processor. The composite
data set was created in the format (CD-144) required as Input to SACTI. Additionally, twicedaily mixing heights for 2001-2007 were calculated based on upper air soundings obtained
from the Albany, New York National Weather Service (NWS) station (the closest sounding
station to Bell Bend). Sounding data were obtained from NOAA, and processed with USEPA's
MIXHT program. The composite data set therefore contained temperature and cloud cover
data from Wilkes-Barre and winds (speed and direction) from the onsite tower 60 meter level.
The normal heat loads from the ESWS cooling towers are approximately 3% of the heat load to
the CWS cooling towers. The maximum heat load is less than 7% of the CWS cooling towers
heat load. Any impacts from the heat dissipation to the atmosphere by the ESWS cooling
towers would be much less than the CWS cooling tower. In addition, a cumulative effect would
be negligible. Therefore, the ESWS cooling towers are not considered further in the analysis.
5.3.3.1.2

Length and Frequency of Elevated Plumes

The SACTI code calculated the expected plume lengths annually and for each season by
direction for the CWS cooling towers. The plumes would occur in all compass directions. The
average plume length and height was calculated from the frequency of occurrence for each

BBNPP

5-29
P 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev. 1

Part a.. Ex'virornrneltai R.eport

Cooling
System Impacts
CoigSse
mat

plume by distance from the tower. Modeled plume parameters for the cooling tower are
provided in Table 5.3-8.
The average plume length would range from 0.274 mi (0.440 kin) in the summer season to
0.615 mi (0.990 kin) for the spring season. The annual prediction for average plume length
would be 0.372 mi (0.549 km). The median plume lengths would range from 0.231 mi (0.371
kin) in the summer season to 0.578 mi (0.931 km) in the winter season. The annual median
plume length is 0.263 mi (0.423 kin). The median plume length would not reach the site
boundary in the predominant direction of the plume except in the winter season.
The average plume height would range from 776 ft (236 m) in the summer season to 961 ft
(294 m) for the winter season. The annual prediction for average plume height would be 818 ft
(249 m). The median plume height would range from 808 ft (247 m) in the summer season to
greater than 982 ft (299 m) in the winter season. Due to the varying directions that the plume
travels and short average and median plume height and length, impacts from elevated plumes
would be SMALL and not warrant mitigation.
5.3.3.1.3

Ground-Level Fogging and Icing

The SACTI output indicated that no fogging and icing would occur for the Bell Bend natural
draft cooling towers. The SACTI model suspends this calculation, since ground-level impacts
are not possible for plumes from tall natural draft cooling towers.
Salt Deposition
Cooling tower drift is water droplets in the cooling tower that get entrained in the buoyant air
of the cooling tower exhaust and leave the tower. These droplets eventually evaporate or settle
out of the plume onto the ground, vegetation or equipment nearby.
The drift rate was based on 0.001% of the Circulating Water System flow. The makeup water for
the CWS has a maximum chloride concentration of 39.6 milligrams per liter of water. The
equivalent concentration of sodium chloride of 326.3 milligrams per liter was conservatively
used for the salt concentration of the makeup water. The Circulating Water System was
assumed to have five cycles of concentration. Water droplets drifting from the cooling tower
would have the same concentration of salt as the water in the Circulating Water System.
Therefore, as these droplets evaporate, either in the air or on vegetation or equipment, they
deposit these salts.
The maximum salt deposition rate from the cooling tower is provided in Table 5.3-9. The
maximum predicted salt deposition is well below the NUREG-1 555, Section 5.3.3.2 (NRC, 1999)
significance level for possible vegetation damage of 8.9 lb/ac per month (10 kg/ha per month)
in all directions from the cooling tower during each season and annually. The maximum
predicted salt deposition is less than 0.1 kg/ha per month. Therefore, no impacts to vegetation
from the salt deposition would be expected for both on site and off site locations.
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
rate of 0.0023 lb/ac per month (0.0026 kg/ha per month) is expected at the BBNPP switchyard
during the spring season. Additionally, the electrical switchyard for 5SES Units 1 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 I and 2 electrical switchyard due to operation of the BBNPP CWS cooling towers will
be 0.0008 lb/ac per month (0.0009 kg/ha per month), during the spring season.
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Based on industry experience, adjustments to maintenance frequencies (e.g., insulator
washing) may be necessary due to salt deposition; however, the expected deposition rateswill
not affect switchyard component reliability or increase the probability of a transmission line
outage at SSES Units 1 and 2, or BBNPR
The ESWS cooling towers will be operated using fresh water from the Susquehanna River. Salt
deposition at the SSES Units 1 and 2, and BBNPP electrical switchyards resulting from operation
of the BBNPP ESWS cooling towers will be small, and is bounded by the salt deposition
estimates for the BBNPP CWS cooling towers.
In summary, impacts from salt deposition from the BBNPP cooling towers would be SMALL.
The modeling predicts salt deposition at rates below the NUREG-1555 significance level where
visible vegetation damage may occur for both onsite and offsite locations.
5.3.3.1.4

Cloud Shadowing and Additional Precipitation

Vapor from a cooling tower can create clouds or contribute to existing clouds. The clouds
would prevent or reduce the amount of sunlight reaching the ground. This shadowing is of
particular importance in agricultural areas. There are several agricultural areas in the BBNPP
site vicinity as described in Section 2.2. Cloud shadowing at the nearest agricultural area would
occur a maximum of 56 hours during the spring season. Cloud shadowing at nearest roadway
would occur for a maximum of approximately 157 hours in the summer season. Annually,
cloud shadowing is predicted to occur for 202 hours at nearest roadway.
Rain and snow from vapor plumes are known to have occurred at some locations. SACTI
predicts the amount of water deposited in the vicinity of a natural draft cooling tower, i.e. the
additional precipitation due to the tower discharge. The additional precipitation amounts
would range from 0.0001 in (0.00254 mm) in the spring season to 0.00014 in (0.00356 mm) in
the fall season. This value is small when compared to the annual rainfall amount at the WilkesBarre International Airport of 37.56 in (954.02 mm). Impacts from cloud shadowing and
additional precipitation would be SMALL and would not require mitigation.
5.3.3.1.5

Ground-Level Humidity Increase

For the same reasons that ground level fogging and icing do not occur with natural draft
cooling towers, ground level humidity increases also do not occur and are not evaluated by
SACTI.
5.3.3.1.6

Noise

The principal noise sources associated with normal operation of the BBNPP cooling water
system are the CWS and ESWS cooling towers. Noise generated from cooling towers is more
specific to mechanical draft cooling towers, which use numerous fans to aid in heat dissipation.
Noise levels from natural draft cooling towers (i.e., no use of fans) are expected to be
insignificant. A noise survey was conducted in the vicinity of SSES in February and March 2008,
to measure ambient environmental community noise levels to establish a baseline noise level
in the presence of the existing two-unit SSES. Environmental sound levels were measured
continuously at five area-wide locations over a 312-hour period during leaf-off seasonal
conditions. As a result, any noise emissions from the existing two-unit SSES would be highest
due to the lack of tree leaf noise reduction. The instantaneous sound level was measured at five
locations on a continuous and simultaneous basis over the 312-hour period using precision
data loggers. In addition, attended 10-minute sampling measurements were carried out at
each location during day and night periods using hand-held precision data loggers. The
attended measurements were carried out to observe sources of environmental sounds and to
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record the frequency spectrum of the sound level. The residual ambient noise was found to be
essentially constant for all practical purposes at any of the monitoring locations near the SSES
cooling towers. This occurs in areas where the environmental sound sources are far off in
distance relative to the distance between monitoring points and where the natural sources are
similar at all locations. The sound of rain and high wind were indicated on the plot of sound
levels. The major source of environmental noise in the project area is from far-off unidentifiable
traffic. Absolutely no sounds were detectable during attended measurement for normal
operation on February 28,2008, when the plant was operating. Measured ambient sound levels
during plant operation could be attributed to normal, current environmental sources, such as
traffic noise, high wind and rain and are not related to the existing SSES plant.
As such, impact would be SMALL and would not require mitigation.
5.3.3.1.7

Similar Operating Heat Dissipation Systems

Data and information on similar heat dissipation systems within a 31 mi (50 km) radius or
similar climate are available for the SSES Units 1 and 2. Both units use natural draft cooling
towers with the Susquehanna River as the makeup water. At these units, impacts from salt drift
were not observed. Based on the cooling tower plume modeling that was conducted for the
SSES Environmental Report - Operating License, it was concluded that "frequent long visible
plumes are the primary projected meteorological effect of the operation of the cooling towers.
No occurrence of fogging or icing are expected. Other weather modification effects, such as
rainfall augmentation, are unlikely due to the small increase in atmospheric moisture
introduced by cooling tower operation into the already moisture-laden environment'
The NRC described impacts from mechanical and natural draft cooling towers in the Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (NRC, 1996). As stated
in Draft NUREG-1437, Supplement 35: "Based on information in the GElS, the Commission
found that impacts from salt drift, icing, fogging, or increased humidity have not been a
problem at operating nuclear power plants and are not expected to be a problem during the
renewal term. The NRC staff has not identified any new and significant information during its
independent review of the SSES ER, or the site audit, the scoping process, and evaluation of
other available information, such as the EA that evaluated impacts of the EPU at SSES (NRC,
2007a). Documents reviewed included Effects of Simulated Salt Drift from the Susquehanna
Steam Electric Station Cooling Towers on Field Crops Summary Report (Ecology ilI, 1987c).
Therefore the NRC staff concludes that there would be no cooling tower impacts on crops and
ornamental vegetation during the renewal term beyond those discussed in the GEIS" The NRC
came to a similar conclusion for the potential cooling tower impacts on native plants.
Modeling of the SSES cooling tower plumes revealed that the plumes are at average heights of
640 to 1,140 ft (195 to 347 m). Modeling of the BBNPP cooling tower plumes revealed an annual
average height of 818 ft (249 m). The proposed location of the BBNPP cooling towers is westwest southwest of the existing SSES cooling towers at a distance of approximately 4,000 ft
(1,200 im). The predominant directions that visible cooling tower plumes from SSES and BBNPP
would travel are toward the west-southwest (SSES) and south-southwest (BBNPP). The cooling
tower plumes from the two plants could only interact when the wind Is from the east-east
northeast or west-west southwest (based on the two plant locations). Modeling indicates that
the BBNPP plumes will travel beyond the SSES cooling towers in the east-east northeast
direction at most approximately 3.2% of the time during the winter when the plume lengths
are expected to be longest. Modeling indicated that the SSES plumes will travel beyond the
BBNPP cooling towers approximately 12.5% of the time in the west-west southwest direction.
Visible cooling tower plumes for BBNPP and the two cooling towers of SSES would be expected
to occur in the same general predominant direction and would be expected to fluctuate in a
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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
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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 lb/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.
Plant!Communities Exposed to Highest.Salt Deposition Levels
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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 LowerSalt Deposition Rates
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 1 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
speciesto 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-1 437, 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-1 437 provides information only for white ash
(Fraxinusamericana),eastern hemlock (Tsuga canadensis),white pine (Pinusstrobus), chestnut
oak (Quercusprinus), black locust (Robiniapseudoacacia)and red maple (Acerrubrum). 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 approximately 1,833 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.
BBNPP
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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 1 and 2 operation (Ecology III, 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 K-pecies, 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
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5.3.4

IMPACTS TO MEMBERS OF THE PUBLIC
Operation of the BBNPP cooling water systems includes heat transfer to the atmosphere from
the cooling 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). Biocide 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.
BBNPP
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Makeup water for the natural draft towers will be supplied from the Susquehanna River. The
CWS will require approximately 23,808 gpm (30,010 Ipm) of makeup water. Of this,
approximately 7,928 gpm (90,123 Ipm) will be used in blowdown. Biocide treatment of the
CWS will limit the propagation of thermophilic organisms. Blowdown will discharge to the
Susquehanna River.
Potential health impacts to workers from routine maintenance activities associated with the
towers will be controlled through the application of industrial hygiene practices including the
use of appropriate personal protective equipment.
It is concluded that the risk to public health from thermophilic microorganisms will be SMALL
and will not warrant mitigation, except for the noted biocide treatment of the condenser
cooling and service water systems.
5.3.4.2

Noise Impacts

Operation of the two CWS cooling towers and four ESWS for BBNPP will generate additional
noise.
There were no known State or County noise ordinances. Salem Township has a qualitative
noise standard in Section 318 of the Zoning Ordinance. It states "Noise which is determined to
be objectionable because of volume, frequency or beat shall be muffled or otherwise
controlled"
EPA developed human health noise guidelines to protect against hearing loss and annoyance
and established an outdoor activity guideline of 55 dBA (EPA 1974).
To determine ambient noise levels in the vicinity of the BBNPP site, a survey was conducted
during the February and March 2008 leaf-off period at one location on the proposed BBNPP
site, at the 3 closest residential land uses and on the power line-rights-of-way approximately
200 ft (61 m) from Route 11. There were no observed audible levels from the operations of SSES
Units 1 and 2 at any of the sampling stations for continuous measurements. The major source
of environmental noise in the project area Is from far-off unidentifiable traffic. The Ldn 24-hour
logarithmic average Day/Night sound levels ranged from 57 dBA to 65 dBA during the leaf-off
survey and ranged from 53 dBA to 58 dBA during the leaf-on survey (AREVA 2008 b, c).
As indicated in Section 5.8.1.3, modeled noise contours show that cooling tower sound
pressure levels are approximately equal to or less than the measured ambient at most sound
survey locations and less than the EPA guideline value. Subjectively, cooling tower noise would
be essentially imperceptible at the offsite receptors except at location 4 (Figure 5.8-1), which is
the closest residence to the towers. Cooling tower noise would be perceptible at this location
at an Leq of 40 dBA during quiet periods of the day or night and imperceptible at other times.
The typical noise level from the two cell ESWS mechnical draft cooling tower is approximately
54 dBA at 800 ft (244 m), which is below the EPA guideline. The nearest residences is
approximately 900 ft (274 m) from the ESWS cooling tower, and noise levels are expected to be
less than the EPA and HUD criteria.
Power plants generally do not result in offsite noise levels greater than 10 dB(A) above
background and noise at levels between 60 and 65 dB(A) were generally considered of small
significance (NRC, 1999). As a result, the impact of noise generation associated with the
operation of cooling towers at BBNPP on members of the public will be SMALL, and will not
warrant any mitigation.
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Table 5.3-1 Parameter Values for the Simulations
Parameter
Extreme ambient temperature
Discharge temperature

.

Units
F (C)
'F (QC)

.

January
32.0 (0.0)
65.8(18.8)

August
86.5 (30.3)
90.0(32.2)

Temperature rise

T (QC)

33.8 (18.8)

3.5 (1.9)

Discharge TMS
Average intake rate
Maximum intake rate
Average discharge rate

mg/I
gpm (Ipm)
gpm (Ipm)
gpm (Ipm)

556
27,850 (105,273)
34,460 (130,259)
9,290 (35,116)

642
27,850 (105,273)
34,460 (130,259)
9,290 (35,116)

Maximum discharge rate

Ipm (Ipm)

11,170 (42,223)

11,170 (42,223)

Low Susquehanna River flow
Low Susquehanna River elevation
Mean Susquehanna River flow
Mean Susquehanna River elevation

cfs (cms)
ft (m)
c's (cms)
ft (min

2,848 (80)
486.8 (148.4)
12,482 (349)
489.8 (149.3)

1,246(35)
486.0 (148.1)
4,473 (125)
487.5 (148.6)

Susquehanna River TMS

mg/I

134

196

58 (13.7)
Heat exchange coefficient (K)

2
2
1
BTU ft- day -1 OF- (KW m- C- )

Equilibrium Temperature (E)

*F(OC)

104(24.6)
34(1.1)

85 (29.4)

Table 5.3-2 Protected Use Receiving Water Body Temperatures 'F (°C)
Critical use period
January 1-31
February 1-29

I

Warm Water Fishes (WWF) temperature
40(4.4)
40 (4.4)

March 1-31

46 (7.8)

April 1-15
April 16-30
May 1-15
May 16-31

52(11.1)
58 (14.4)
64(17.8)
72 (22.2)

June 1-15

80(26.7)

June 16-30
July 1-31
August 1-15

84(28.9)
87 (30.6)
87(30.6)

August 16-30
September 1-15
September 16-30
October 1-15

87(30.6)
84(28.9)
78 (25.6)
72 (22.2)

October 16-31
November 1-15
November 16-30

66 (18.9)
58(14.4)
50(10.0)

December 1-31

42(5.6)

BBNPP

5-39
,2008

UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev. 1

Cooling System Jrnpacts

Part a-ý Env 40"Mentat Re-port

Cooling System impacts

Part ~ £~ o~r~e~ta~ Report

Table 5.3-3 Simulation Summary with Scenario Descriptions

I

August

January

1,246 (35)

2,848 (80)

486.0 (148.1)
86.5 (30.3)

486.8 (148.4)
32.0 (0.0)

12.5 (6.9)
42,300 (160,123)
11,200 (42,397)

42,300 (160,123)
11,200 (42,397)

3.5 (1.9)
34,458 (130,251)
11,172 (42,290)1

33.8 (18.8)
34,458 (130,251)
1,172 (42,290)

Parameter
Susquehanna River flow, cfs (cms)
Water surface elevation, ft (m)
Susquehanna River Temperature, TF(°C)

SSES
Temperature rise, 'F ('C)
intake rate, gpm (Ipm)
Discharge rate, gpm (Ipm)
BBNPP
Temperature rise, *F ('C)
Intake rate, gpm (Ipm) (Note 1)
Discharge rate, gpm (Ipm) (Note I)
Note(s)
1. These values bound those presented in Table 3.3-1.

Table 5.3-4 Near-Field Plume Area (ft

2

31.0 (17.2)

August
Temperature rise isotherm, 'F

Area

T

I

3
) and Volume (ft )

January
Volume "

Area

10 ............5
3

26

3.4

2

83

10.9

1

296

-

I1268. 89.8

Volume

118

15.4

569
1,739

305.7
2,851.5

4,034

15,759.5

Not achieved in
near-field

Not achieved in
near-field

I

Table 5.3-5 Near-Field Plume Area (m 2 ) and Volume (M 3 )
Temperature rise isotherm, *C

August

January

Area

Volume

Area
11

Volume
0.4

2

0.1

53
162

8.7
80.8

8
282

0.3

5.6
2.8
1.7
1.1
0.6

T

E"

BBNPP
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Not achieved in
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near-field
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Table 5.3-6 Extreme Period Analysis of Plume Size
I

;

Period

WWF,
WF
(,Q

WWF
ambient,
OF (IC)

Blowdown
temperature,
-F(QC)

wdown
temperature
rise, OF (C)

Target excess
temperature
for
compliance,

January 1-31
July 1-31
August 1-15
August 16-30

40(4.4)
87 (30.6)
87(30.6)
87(30.6)

35 (1.7)
75(23.9)
74(23.3)
74 (23.3)

65.8(18.8)
90 (32.2)
90 (32.2)
90 (32.2)

30.8(17.1)
15.0(8.3)
16.0(8.9)
16.0 (8.9)

5.0(2.8)
12.0(6.7)
13.0(7.2)
13.0 (7.2)

I
Centerline
distance to
WWF, ft (m)

F ('C)
1.0(0.3)
0.3 (0.1)
0.3(0.1)
0.3 (0.1)

Table 5.3-7 CWS Cooling Tower Design Parameters
Design Parameter
Number of cooling towers
Diameter overall

Value
2
(10 mt

Diameteroutlet

222ft
(68 m)
475 m)
ft
(145

0107 m)

Height total
Altitude (above mean sea level)
____

____
____

___(212

Design duty

694 ft

694 ft
m)
D g d11,081 MMBtu/hr
(3,238 MW)

Typical drift rate (percentage of
circulating water flow rate)
Circulating water flow rate
Cooling range

0.001%
720,000 gpm (2,725,496 Ipm)
(127.67F

____________________________(15.3*C)

BBNPP

Approach

(9.41C)

Air flow rate total

t/min
54,848,028
(25,885 mI/s)

Air mass flow rate

56,692 lb/s
5,712kg/s
(25,715 kg/s)

Cycles of concentration

3.0

Salt (NaCI) concentration (mg/I)

326.3 max.
211.8 ave.
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Table 5.3-8 Modeled Plume Parameters
Winter

Spring

East Northeast

South Southwest

0.615 mi
(0.990 kin)
mi
(0,931 kin)

0.359 mi
(0.578 km)
0.246 mi
(0.396 km)

Predominant direction note
'I

East Northeast

South Southwest

Average plume heightNote
b

961 ft
(293 m)

Median plume height Note b

982 ft
(299 m)

809 ft
(247 m)
828 ft
(252 m)

Predominant directiona
Averageplumelength
M
pm
g0.578
Median plume length

Summer

Fall

Annual

South Southwest

South Southwest

0,385 mi
0.620 kin)
0.289 mi
(0.465 kin)

0.372 mi
(0.599 kin)

South Southwest

South Southwest

South Southwest

776 ft
(236 m)
808 ft
(247 m)

830 ft
(253 m)
846 ft
(258 m)

818 ft
(249 m)
836 ft
(255 m)

1South Southwest
0.274 mi
(0.440 kinm)
0.231 mi
(0.371 km)

0.263 mi

(0.423 km)

Note(s)
a. Direction toward which plume Istraveling.
b. Plume height from top of cooling tower.

Table 5.3-9 Maximum Salt Deposition Rate
0.0045 lbs/ac per month
(0.0050 kg/ha per month)
328.1 ft (100 m)
South Southwest

Maximum deposition rate
Distance to maximum deposition
Direction to maximum deposition
Maximum deposition at the BBNPP substation/switchyard

0.0023 lbs/ac per month
(0.0026 kg/ha per month)

Maximum deposition at the SSES Units.1 and 2 substation/switchyard

0.0008 lbs/ac per month
(0.0009 kg/ha per month)

Table 5.3-10 Total number of fish and crayfish collected in impingement samples at
the SSES CWS, April 22 to August 12,2008.
Taxon

Total Number

brown trout
channel catfish
Orconectes sp.
northern hog sucker
rock bass
smallmouth bass
tessellated darter
,yellow bullhead
yellow perch
Total

BBNPP

Percent Composition

1

1

13
50
1
5
2

16
62
1
6
2

6

7
1
2
100

.1
2
81
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Table 5.3-11 Total number of each life stage offish collected in entrainment samples from SSES
CWS from April 22 to June 4,2008. A total of 14 entrainment samples was collected.
Taxon

Life Stage

TotalPercent

Unknown

Yolk-sac larvae

banded darter
kcommon carp
chain pickerel
Cyprinidae

0
161
0
0

0
4
1
20

0
169
1
7

2
0
0
0

2
334
2
27

0.1
19.4
0.1
1.6

quillback
smallmouth bass
tessellated darter
unidentified fish
unidentified darter
walleye
white sucker
yellow perch
Total

190
0
0
7
31
0
0
0
392

202
0
0
0
228
6
11
4
476

423
1
0
0
27
31
157
34
851

0
0
1
0
0

815
1
1
7
286
37
168
38
1,722

47.3
0.1
0.1
0.4
16.6
2.1
9.8
2.2

Percidae

BBNPP

3

i

Post yolk-sac larvae

0

I Yearling

1
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Figure 5.3-1 Temperature Rise Above Ambient at the Surface for the Combined BBNPP and SSES Blowdown Discharges for August
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Figure 5.3-2 Temperature Rise Above Ambient at the Surface for the BBNPP Blowdown Discharge for August
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Figure 5.3-3 Temperature Rise Above Ambient at the Surface for the Combined BBNPP and SSES Blowdown Discharges for
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Figure 5.3-4 Temperature Rise Above Ambient at the Surface for the BBNPP Blowdown Discharge for January
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Figure 5.3-5 Total Number of Fish and Crayfish Collected in impingement Samples at the SSES CWS, April 22,2008 to August 12,2008
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Figure 5.3-6 Total Number of Fish Collected in Entrainment Samples at the SSES CWS, April 22, 2008 to June 4,2008
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806.14(b)(1)(i) Engineering feasibility
This project is a single-unit US Evolutionary Power Reactor (EPR).
Refer to attached Bell Bend Nuclear Power Plant-Specific System Design
parameters.
Refer to the Final Safety Analysis Report (TSAR) in Part 02 of the
Combined Construction and Operating License Application (COLA) for a
77-M
detailed explanation of the project.
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Bell Bend Nuclear Power Plant
Plant-Specific System Design
Potable Water System
City Water supplied via 8" main
Uses: Human consumption, sanitation, cleaning, emergency eye wash stations,
emergency showers and HVAC humidifiers.
Sanitary Waste Water System
Pumped offsite to county treatment plant
Two onsite lift stations provide forced flow
Raw Water System
Supplied from the Susquehanna River
Three (3) pumps at the Intake Structure, one (1) in service during normal
operation, two (2) inservice for startup/shutdown
Max. Flow: 7,910 gpm
Uses: After treatment (mixed-media filtration), provides make-up to ESWEMS
Retention Pond, the four (4) UHS tower basins, demineralizer and fire protection
water.
Circulatinq Water Make-up Water System
Supplied from the Susquehanna River
Three (3) pumps at the Intake Structure, two (2) normally in service
Max. Flow: -26,200 gpm
Uses: Only supplies make-up water to the common cooling tower basin based on
cooling tower evaporation, wind drift and blowdown
Coolinq Towers
Two (2) hyperbolic natural draft towers with a common basin
350' diameter and 475' high
Reverse flow cooling based on internal baffles
Circulating Water System
Four (4) - 25% capacity pumps at the Circulating Water Pumphouse
Total flow: 720,000 gpm
Two (2) parallel series flow paths though three (3) multi-pressure low pressure
condensers

806.14(b)(1)(ii) Ability of project sponsor to fund the project or action

Refer to the attached BBNPP Combined Construction and Operating License
Applications Sections:

1.5 Financial Qualifications
1.6 Decommissioning Funding Assurance
1.6.1 Decommissioning Cost Estimate

-W

OCT 15 2009

Qa

1.6.2 Decommissioning Funding Mechanism
g
1.6.3 Decommissioning Costs and Funding - Status Reportv
1.6.4 Recordkeeping Plans Related to Decommissioning Funding
1.7 Foreign Ownership, Control, or Domination
1.8 Restricted Data and classified National Security Information
1.9 References
Tables 1.9-i through 1.9-10
Appendix A

B

`

Financial Qualifications
Qualifications

Part 1: General Information

Financial

Part 1: General Information
1.5

FINANCIAL QUALIFICATIONS
Historical financial information regarding PPL Corporation and its subsidiaries is set forth in the
2007 annual report for PPL Corporation. This report is provided to the Securities and Exchange
Commission (SEC) and is available at http://www.pplweb.comA/nvestors/research+tools/
Annual+Report.htm.
That information supports the conclusion that PPL Bell Bend, LLC possess, or have reasonable
assurance of obtaining, the funds necessary to cover the construction and operating costs of
BBNPP for the period of the License in accordance with 10 CFR 50.33(f)(2) (CFR, 2007a), and
NUREG-1 577, the Standard Review Plan on Power Reactor Licensee Financial Qualifications and
Decommissioning Funding Assurance (NRC, 1999).
Projected income statements, including statements of operating cash flow and project costs,
are provided in Table 1.9-1 through Table 1.9-10. Table 1.9-1 and Table 1.9-2 provide projected
income statements and operating cash flows for BBNPP. Table 1.9-3 provides the total project
cost estimated for BBNPP. Projected income statement sensitivity evaluations are provided, for
BBNPP, in Table 1.9-4 through Table 1.9-10.
The projected income statements and operating cash flows for BBNPP presented in Table 1.9-1
and Table 1.9-2 demonstrate the project's financial viability. The project's financial robustness is
further evidenced by the results of sensitivity analyses presented in Tables Table 1.9-4 through
Table 1.9710. The sensitivity analyses, which reflect the financial impact of various potential
adverse changes to base case assumptions, including higher borrowing costs, lower market
prices, lower output capacity, elimination of Production Tax Credits, and higher construction
capital costs, indicate that despite being stressed under various scenarios, the project's
proforma income statement continues to remain financially attractive, thus supporting a
strong business case for the project.
As reflected in Table 1.9-3, the total project cost estimated for BBNPP is [Proprietary Information
- Withheld Under 10 CFR 2.390(a)(4) - See Part 9 of the COL Application] (in nominal as-spent
dollars). The project is expected to be financed with approximately 70% debt and 30% equity
during pre-construction with 7% cost of borrowing and 90% debt and 10% equity during
construction with 5.0% cost of borrowing. The planned debt/equity ratio for the financing of
BBNPP is consistent with the provisions for federal loan guarantees included in the Energy
Policy Act of 2005 (PLN, 2005). As more detailed information is developed regarding cost and
financing of the facility, it will be submitted to the NRC, as appropriate.
PPL Energy Supply, LLC will provide the initial capitalization and contribution of equity to PPL
Bell Bend, LLC, required for project financing of plant construction. In addition, PPL Energy
Supply, LLC will provide a parent support agreement that will make available $63 million to PPL
Bell Bend, LLC, during plant operation. This amount covers the estimated O&M costs that
BBNPP would expect to incur over a six month outage and would provide additional assurance
that PPL Bell Bend is financially qualified to operate BBNPP.
The ability of PPL Energy Supply, LLC to meet these financial commitments to PPL Bell Bend,
LLC, is demonstrated by PPL Energy Supply's 2007 Form IO-K filing with the Security and
Exchange Commission which can be found at http://www.shareholder.com/ppl/
edgar2TEST.cfm?CIK=1 161976. As reflected in this financial statement, PPL Energy Supply, LLC
had total assetsof approximately $15 billion at December 31,2007 and had operating revenues
of approximately $5 billion for the year ending December 31,2007. In addition, PPL Energy
Supply's senior unsecured debt is currently rated Baa2, BBB and BBB+ by Moody's Investors
Service, Inc., Standard & Poor's Ratings Services and Fitch Inc., respectively.

BBNPP
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Part 1: General information

1.6

Decommissioning Funding

A5Surancei

DECOMMISSIONING FUNDING ASSURANCE
In accordance with the Commission's regulations in 10 CFR 50.33 (CFR, 2007a) and the guidance
provided in NUREG-1 577, "Standard Review Plan on Power Reactor Licensee Financial
Qualifications and Decommissioning Funding Assurance;" (NRC, 1999) decommissioning
financial assurance information is provided in this section. The purpose of this section is to
provide reasonable assurance that PPL Bell Bend, LLC has a viable plan to ensure that funds will I
be available to decommission BBNPP, when required. As such, this subsection constitutes the
decommissioning report required by 10 CFR 50.75, "Reporting and record-keeping for
decommissioning planning," paragraph (b) (CFR, 2007j).
This subsection provides (1) an estimate of total decommissioning costs and the funding
methods to cover those costs, as provided in 10 CFR 50.75 (CFR, 2007j) and (2) the required
financial assurance certification for decommissioning in an amount no less than that calculated
in accordance with 10 CFR 50.75 (CFR, 2007j).

1.6.1

DECOMMISSIONING COST ESTIMATE
COL applicants are required to include, as part of their application, a report containing a
certification that financial assurance for decommissioning will be provided in an amount that
may be more, but not less, than the amount stated in the table in 10 CFR 50.75(c)(1 ) (CFR,
2007j).
For BBNPP, the minimum certification amount has been computed, using the formula provided
in 10 CFR 50.75(c)(1) and (2) (CFR, 2007j) and appropriate escalation factors for energy, labor,
and waste burial costs. The escalation factors for labor and energy were taken from regional
data of the U.S:Department of Labor, Bureau of Labor Statistics and the escalation factor for
waste burial was taken from NUREG-1307, "Report of Waste Burial Charges" (NRC, 2007). The
certification amount does not include the costs of dismantling or demolishing non-radiological
systems and structures. The funding assurance covers only the removal of radiologically
contaminated systems and structures, and reduction of residual radioactivity to a level that
permits (1) release of the property for unrestricted use and termination of the license, or (2)
release of the property under restricted conditions and termination of the license. In addition,
the costs of managing and storing spent fuel on site until transfer to the U.S. Department of
Energy for permanent disposal are not included. The minimum certification amounts were
calculated for both disposition of low level radioactive waste (LLRW) by waste vendors and
disposal of LLRW by direct burial options. The minimum certification amounts calculated in
2008 dollars are $398.6 million for the disposition of LLRW by waste vendors option and $730.1
million for the disposal of LLRW by direct burial option. The Applicant intends to use the
disposition of LLRW by waste vendors option for the decommissioning of BBNPR
Therefore, PPL Bell Bend, LLC certifies that financial assurance for decommissioning BBNPP will
be provided in the amount of $398.6 million (in 2008 dollars) consistent with the minimum
funding amount requirements established by 10 CFR 50.75(c) (CFR, 2007j). This financial
assurance will be provided, using a parent company guarantee, as described below.

1.6.2

DECOMMISSIONING FUNDING MECHANISM
PPL Bell Bend, LLC the owner-licensee intends to utilize a parent company guarantee from PPL
Energy Supply, LLC, as provided in 10 CFR 50.75 (e)(1)(iii) to provide reasonable assurance of
decommissioning funding as required by 10 CFR 50.75 (CFR, 2007j). The specific financial
instruments to be utilized will be completed, and signed originals of those instruments will be
provided to the NRC, prior to fuel receipt at BBNPP. Specifically, PPL Bell Bend, LLC certifies that
financial assurance for decommissioning will be provided no later than 30 days after the NRC
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publishes a notice of intended operation for BBNPP in the Federal Register under 10 CFR
52.103(a) (CFR, 2007c) in the amount which may be more, but not less, than the amount stated
in the table in 10 CFR 50.75(c)(1) (CFR, 2007j), adjusted using a rate equal to that stated in 10
CFR 50.75(c)(2) (CFR, 2007j).
PPL Bell Bend, LLC intends to provide continuous financial assurance from the time period
beginning 30 days after the NRC publishes the notice of intended operation for BBNPP to the
completion of decommissioning and termination of the license.
The parent company guarantee method adopted by PPL Bell Bend, LLC, consistent with the
requirements of 10 CFR 50.75(e)(1)(iii)(B) (CFR, 2007j), will provide an ultimate guarantee that
decommissioning costs will be paid in the event the Applicant is unable to meet its
decommissioning obligations at the time of decommissioning. The parent company guarantee
will also be structured and adopted consistent with applicable NRC regulatory requirements
and in accordance with NRC regulatory guidance contained in Regulatory Guide 1.1 59 (NRC,
2003). Accordingly, the Applicant intends that the parent company guarantee documentation
will contain, but not be limited to, the following attributes:
The parent company guarantee and financial test shall be as contained in Appendix A,
Criteria Related to the Use of Financial Tests and Parent Company Guarantees for
Providing Reasonable Assurance of Funds for Decommissioning, of 10 CFR 30 (CFR,
2007d).
The parent company guarantee will remain in force unless the guarantor sends notice
of cancellation by certified mail to PPL Bell Bend, LLC and to the NRC. Cancellation will
not occur, however, during the 120 days beginning on the date of receipt of the notice
of cancellation by PPL Bell Bend, LLC, and the NRC, as evidenced by return receipts.
*

Within 90 days after receipt by PPL Bell Bend, LLC and the NRC of a notice of
cancellation of the parent company guarantee from the guarantor, if PPL Bell Bend, LLC
fails to provide alternate financial assurance as specified in regulations, the guarantor
will provide such alternative financial assurance in the name of PPL Bell Bend, LLC.
The parent company guarantee will be payable to a trust established for
decommissioning costs. The trustee and trust will be ones acceptable to the NRC. For
instance, the trustee may be an appropriate State or Federal government agency or an
entity which has the authority to act as a trustee and whose trust operations are
regulated and examined by a Federal or State agency.

*

The parent company guarantee and financial test provisions will remain in effect until
the NRC has terminated the license.

PPL Energy Supply, LLC will provide the parent guarantee. Its ability to provide this guarantee is
demonstrated by compliance with the test specified in 10 CFR Part 30, App. A, Section II,
paragraph A.2. A worksheet showing that PPL Energy Supply, LLC meets this test is included as
Appendix A.
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1.6.3
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DECOMMISSIONING COSTS AND FUNDING - STATUS REPORTING
In accordance with 10 CFR 50.75(e) (CFR, 2007j), PPL Bell Bend, LLC will, two years before and
one year before the scheduled date for initial loading of fuel, submit a report containing a
certification updating the information described in 10 CFR 50.75(b)(1) (CFR, 2007j), including a
copy of the financial instrument to be used.
Additionally, in accordance with 10 CFR 50.75(f)(1) (CFR, 20071), PPL Bell Bend, LLC will
periodically report on the status of decommissioning funding for BBNPP. This report willb
include, as a minimum, updates to the amount of decommissioning funds estimated to be
required pursuant to 10 CFR 50.75(b) and (c) (CFR, 2007j); the amount accumulated to the end
of the calendar year preceding the date of the report; a schedule of the annual amounts
remaining to be collected; theassumptions used regarding rates of escalation in
decommissioning costs, rates of earnings on decommissioning funds, and rates of other factors
used in funding projections; any contracts upon which PPL Bell Bend, LLC is relying pursuant to
10 CFR 50.75 (e)(1)(v) (CFR, 2007j); any modifications occurring to the current method of
providing financial assurance since the last submitted report; and any material changes to the
standby trust agreement. These updates will take into account changes resulting from inflation
or site-specific factors, such as changes in facility conditions or expected decommissioning
procedures.
In addition, after the initial financial test for the parent company guarantee, the parent
company must repeat the passage of the financial test within 90 days after the close of each
succeeding fiscal year. If the parent company no longer meets the requirements of the financial
test, PPL Bell Bend, LLC shall send notice to the NRC of intent to establish alternate financial
assurance as specified in NRC regulations. The notice shall be sent by certified mail within 90
days after the end of the fiscal year for which the year end financial data show that the parent
company no longer meets the financial test requirements. The licensee must provide alternate
financial assurance within 120 days after the end of such fiscal year.

1.6.4

RECORDKEEPING PLANS RELATED TO DECOMMISSIONING FUNDING
In accordance with 10 CFR 50.75(g) (CFR, 2007j), PPL Bell Bend, LLC will retain records, until the
termination of the license, of information important to the safe and effective decommissioning
of BBNPP. These records will include the following.
1. Records of spills or other unusual occurrences involving the spread of contamination in
and around the facility, equipment, or site. These records may be limited to instances
when significant contamination remains after any cleanup procedures or when there is
reasonable likelihood that contaminants may have spread to inaccessible areas as in
the case of possible seepage into porous materials such as concrete. These records will
include any known information on identification of involved nuclides, quantities, forms,
and concentrations.
2. As-built drawings and modifications of structures and equipment in restricted areas
where radioactive materials are used and/or stored and of locations of possible
inaccessible contamination such as buried pipes which may be subject to
contamination. If required drawings are referenced, each relevant document need not
be indexed individually. If drawings are not available, appropriate records of available
information shall be substituted concerning these areas and locations.
3. Records of the cost estimate performed for the decommissioning funding plan or of
the amount certified for decommissioning, and records of the funding method used for
assuring funds if either a funding plan or certification is used.

BBNPP

1-13
©2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev. 1

Foreign Ownershipi Control, or Domination

Part 1: General Information

4. Records of:
a.The licensed site area, as originally licensed, which will include a site map and any
acquisition or use of property outside the originally licensed site area for the
purpose of receiving, possessing, or using licensed materials;
b.The licensed activities carried out on the acquired or used property; and
5. The release and final disposition of any property recorded in item a above, the historical
site assessment performed for the release, radiation surveys performed to support
release of the property, submittals to the NRC made in accordance with 10 CFR 50.83
(CFR, 2007k), and the methods employed to ensure that the property met the
radiological criteria of subpart E of 10 CFR Part 20 (CFR, 20071) at the time the property
was released.
In addition, the financial assurance instruments, signed by the individuals authorized to act for
the appropriate parties, shall be maintained in records and available for inspection until
termination of the license.

1.7

FOREIGN OWNERSHIP, CONTROL, OR DOMINATION
PPL Corporation is a publicly traded Pennsylvania corporation, and its securities are traded on
the New York Stock Exchange and Philadelphia Stock Exchange and are widely held. Section 13
of the Securities Exchange Act of 1934, as amended, 15 USC 78m(d), requires that a person or
entity that owns or controls more than 5% of the stock of a company must file notice with the
Securities and Exchange Commission (SEC). Based upon the review of the relevant filings with
the SEC, the Applicant has identified that FMR LLC ("FMR") and related parties control
approximately 6.11% of the voting stock of PPL Corporation. FMR is a Delaware limited liability
company. PPL Bell Bend, LLC is not aware of any other alien, foreign corporation, or foreign
government that holds more than 5% of the securities of PPL Corporation or will hold more
than 5% of the securities of PPL Corporation following the issuance of the combined license.
PPL Energy Funding Corporation, PPL Energy Supply, LLC, PPL Generation, LLC, PPL Nuclear
Development, LLC, PPL Bell Bend Holdings, LLC and PPL Bell Bend, LLC are not owned,
dominated, or controlled by foreign interests. PPL Energy Funding Corporation is a
Pennsylvania corporation. PPL Energy Supply, LLC, PPL Nuclear Development, LLC, PPL Bell
Bend Holdings, LLC and PPL Bell Bend, LLC are all Delaware limited liability companies.
Thus, there is no reason to believe that PPL Corporation, PPL Energy Funding Corporation, PPL
Energy Supply, LLC, PPL Generation, LLC, PPL Nuclear Development, LLC, PPL Bell Bend
Holdings, LLC and PPL Bell Bend, LLC are or will be owned, controlled, or dominated by any
alien, foreign corporation, or foreign government. Thus, the issuance of the combined license
for BBNPP will not result in any foreign ownership, domination,-or control of BBNPP within the
meaning of the Atomic Energy Act.
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1.8
RESTRICTED DATA AND CLASSIFIED NATIONAL SECURITY INFORMATION

The combined license application for BBNPP does not contain any Restricted Data or other
Classified National Security Information, nor does it result in any change in access to any
Restricted Data or Classified National Security Information. In addition, it is not expected that
activities conducted in accordance with the proposed combined license will involve such
information. However, in theevent that such information does become involved, and in
accordance with 10 CFR 50.37, "Agreement limiting access to Classified Information," (CFR,
2007g), PPL Corporation, PPL Energy Funding Corporation, PPL Energy Supply, LLC, PPL
Generation, LLC, PPL Nuclear Development, LLC, PPL Bell Bend Holdings, LLC and PPL Bell Bend,
LLC agree that they will not permit any individual to have access to, or any facility to possess,
Restricted Data or classified National Security Information until the individual and/or facility
has been approved for such access under the provisions of 10 CFR Part 25, "Access
Authorization for Licensee Personnel'" (CFR, 2007h) and/or 10 CFR 95, "Facility Security
Clearance and Safeguarding of National Security Information and Restricted Data," (CFR, 2007i).
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Table 1.9-1 Projected Income Statement for First 5 Years of Operation
[Proprietary Information - Withheld Under 10 CFR 2.390(a)(4) - See Part 9 of the COL Application]
($Millions)

2020

2019

.Revenue
Market
Total Revenues

[]
[

2021

[]
[

2022

[
[]

I

2023

[ ][
][

Operating

Expenses
Nuclear Fuel
O&M, Non-Outage
&M, Refueling Outage
Property Taxes
Net Decommissioning Expenses
-b[epreciation
Total Operating Expenses

[]
[H
[]
[_]
[]
[_]

[

[ ]]
[]
[ ]i
]

[

H

[]_[]
[

]i
Li]]

[

[]
][
[

Lr[]i

Ti.

[I

Li

[I

ti
[L

L]

Li

Li

IL .

[1

Li

[I

Operating Income

-f

Other (income)/expense
Interest Expense
Total other (income)/expense

r]

Pre-tax Income

Li

LI

LI

Incom In
e Tax
co Expense Tax

[1]f[

Net Income After Tax

..

LJ

......

LI

-..

LI

LJ

Notes:
- Base Case assumes leverage of approximately 70% Debt/30% Equity during pre-construction with 7.0%
cost of borrowing and 90% Debt/1 0% Equity during construction with 5.0% cost of borrowing
- IncomeTaxes net of Production Tax Credits
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Table 1.9-2 Projected Statement of Operating Cash Flows for First 5 years of Operation [Proprietary
Information - Withheld Under 10 CFR 2390(a)(4) - See Part 9 of the COL Application]

($Millions)

2019

2020

Revenue
Market

[ ][

Total Revenues

[_]

Operating Expenses

2022

[ ]l

[]

I

2023

1

[

[]

]

El

[1
I[I

___________

Nuclear Fuel
O&M, Non-Outage
6O&,

2021

[1
[

[
I

]
II

Ref
efeinikg
el n Outage

[

El

Property Taxes
Net Decommissioning Expenses
Total Operating Expenses

H]

Working Capital

[]

]1

Capital project expenditures

[_]___

[

]

[[

[

L]

]

]

]

]

El

[

H

El]l
]

[l]

[]

Operating Cash Flows Before
Income Taxes & Financing Costs
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Table 1.9-3 Projected Project Cost

[Proprietary Information - Withheld Under 10 CFR 2.390(a){4) - See Part 9 of the COL Applicationi

Bell Bend
Cumulative

($Millions)

Uses:
Plant Cost

[]

Transmission

__]

iniia Fuel Load

[_____

Interest During Construction (Capitalized)

[]

Other Financing Charges
Total Uses

[]

[]

Sources:
Debt

[]

Equity

[__

Total Funded Sources

[]

Revolving Credit Facility

[_]

Letter of Credit Facility

[]
[1

Total Sources:
Notes:
- Cumulative projected Debt, Equity, and financing balances
as of Commercial Operation Date (COD)

Includes cumulative DOE application fee, crelit subsidy fee,
and debt service reserve.
Cash from Operations due to income taxes on interest
income from debt service reserve fund.
-

-
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Table 1.9-4 Projected Income Statement Sensitivity Cost of Borrowing Increased 200 Basis Points
[Proprietary Information - Withheld Under 10 CFR 2.390(a)(4) - See Part 9 ofthe COL Application]
($Millions)

2019

2020

2021

2022

2023

Revenue

Market

Total Revenues

Operating

[]
[L]

[]

[

[1

[
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L

[ ]I

[
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1]
[1

[]

H

[1

[]
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Nuclear Fuel
6&M, Non-Outage
O&,Rfeling Outage

__]_[

Property Taxes
Net Decommissioning Expenses

[]

Depreciation

[__

_[_]

[]

Total Operating Expenses

[[[

Operating Income

E[

Other

[]

[]
[
[___]__[__

][

[
[]

[

LI]

[

LI

[
_

]

£[

(income)/expense

Interest Expense
interest Income
Tota[ other (income)/expense

[_]_[

LI

]

][

Li][

El

[ ]i

1(

[

Pre-tax Income
Income Tax Expense

H

[]

H[

[

LI

[[]

[]

[

____[]

Net Income AfterTax

[

Notes:-

El]]

]H[H]

H

[
_____

-__

Base Case assumes leverage of
approximately 70% Debt/30% Equity
during pre-construction with 7.0% cost of
borrowing and 90% Debt/10% Equity
during construction with 5.0% cost of
-

borrowing.

Income Taxes net of Production Tax
Credits.
-
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Table 1.9-5 Projected Income Statement Sensitivity Leverage of 64% Debt /36% Equity[Proprietary
Information - Withheld Under 10 CFR 2390(a)(4) - See Part 9 of the COL Applicationi
($Millions)

2019

2020

Revenue
Market
Total Revenues

2021

2022

2023

'
__

[]

_

Operating Expenses
Nuclear Fuel
O&M, Non-Outage
O&M, Refueling Outage

[]

[
11
H

H]
CI
H]I

Property Taxes]

H
[1

[]

H

H]
H

[I
H

Interest Income
.
Total other (income)/expense_[.

[_]

El

[]

[I

I
[

[1
[

[i

]

H]T
H]]

[I

[I]

[]

H

H

H.

]
[]

L
[i]
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[]
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[I]I[]

...

H
[

_

El

[]

[]

__]_[_]

Other (income)/expense
Interest expense

I
(I ][

Depreciation

Operating Income

[]

[

Net Decommissioning Expenses
Total Operating Expenses

H]

[

[]

[ ][

"Pre-tax Income

[-]I

IncomeTaxExpense

L

H]

]

][

Net Income After Tax

[I

[]

[ ]I

]T

Notes:
Base Case assumes leverage of
approximately 70% Debt/30% Equity
during pre-construction with 7.0% cost of
borrowing and 90% Debt/10% Equity
during construction with 5.0% cost of
borrowing.
-

- income Taxes net of Production Tax
Credits

BBNPP

1-21
Q 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev. 1

References

Part 1: General Information

I

Table 1.9-6 Projected Income Statement Sensitivity 10% Reduction in Projected Market Prices
[Proprietary Information -Withheld Under 10 CFR 2.390(a)(4) - See Part 9 of the COL Application]
($Millions)

2019

2020

Revenue
Market

_____[_

___________[I

Total Revenues

Operating

2021

2022

2023

Li[
][

]

[I

[]

[I]_[L

[
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[ ]i
[.]

[i
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[[
L]

PropertyTaxes
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Depreciation
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Operating Income

(1]i

[
II

-

L

[1]

]

[]

]

]
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]
]

______

[

i]

]

[

L ]i_____

-

]
[]
___ ][

]
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[1]
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_

U
[]
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[
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Interest Expense
Total other (income)/expense

're-tax Income
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L
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U
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]

]

[
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[1
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13

]
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Net Income After TaxsL

....
No40tes:
--Base _Cas~eassumes lIeverag-e' ofapproximately 70% Debt/30% Equity during
pre-construction with 7.0% cost of
borrowing and 90% Debt/1 0%Equity during
construction with 5.0% cost of borrowing.
-- iIncom e Tax-e-s -net
o-f Pr~o~du.ction T-ax -C.redits
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Table 1.9-7 Projected Income Statement Sensitivity 10% Reduction in Capacity Factor[Proprietary

I

information - Withheld Under 10 CFR 2390(a)(4) - See Part 9 of the COL Application]

($Millions)

2019

2020

2021

2022

Revenue
Market

L]
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]

Total Revenues
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[
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[]

[]
[I

Operating Income
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[
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H
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-_____

Li
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Notes:
- Base Case assumes leverage of
approximately 70% Debt/30% Equity
during pre-construction with 7.0% cost of
borrowing and 90% Debt/1 0% Equity
during construction with 5.0% cost of
borrowing.
- Income Taxes net of Production Tax
Credits
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Table 1.9-8 Projected Income Statement Sensitivity No Receipt of Production Tax Credits
[Proprietary Information - Withheld Under 10 CFR 2.390(a)(4) - See Part 9 of the COL Application]

($Millions)
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[
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1
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]

]
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]

-
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]
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E

[
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[]
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[E
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Income
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H

Notes:
- Base Case assumes leverage of
approximately 70% Debt/30% Equity during
pre-construction with 7.0% cost of
borrowing and 90% Debt/1 0% Equity during
construction with 5.0% cost of borrowing.
- Income Taxes net of Production Tax Credits
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Part 1: General Information
Table 1.9-9 Projected Income Statement Sensitivity 10% Higher Capital Cost
[Proprietary Information - Withheld Under 10 CFR 2.390(a)(4) - See Part 9 of the COL Application]

($Millions)

2019

Revenue
Market
Total Revenues

2020

2021

[]
[1

[]

[]

Nuclear Fuel
O&M, Non-Outage

,'."__

[

[1

[1

O&M, Refueling Outage

[ ]____

El
[]
[[

Operating

[_

2023

2022

[]

[]

[

H

[]

El

[ ]]

Expenses

H

Property Taxes__
Net Decommissioning Expenses

Depreciation

_

[_]
]_

[I

[1
]

[

[

Operating Income

[

[ ]-

[]
[]

[]

[

[

[]

El

[

El

[1]JrEl

Total Operating Expenses

]

[ ]l

H

]l

Other (income)/expense

El
E]

Interest Expense
Total other (incom)/expense

Pre-tax income

[_]_[

Income Tax Expense-]

[
[]

l
[]

[r
EI

Net Income After Tax

[H
E]l

[ ][

[

[
]l

[ ]]

][

El
_

]

El

Notes:
Base Case assumes leverage of
approximately 70% Debt/30% Equity
during pre-construction with 7.0% cost
of borrowing and 90% Debt/1 0% Equity
during construction with 5.0% cost of
-

borrowing.
-

Income Taxes net of Production Tax

Credits

-BaseCase=$Sl,thiscase= $[
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Table 1.9-10 6-Month Non-Regulatory Delay
[Proprietary Information - Withheld Under 10 CFR 2.390(a)(4) - See Part 9 of the COL Application]

I

A specific sensitivity was not calculated for the 6-month non-regulatory delay scenario as it is believed
that the 10% Higher Capital Cost Sensitivity (Table 1.9-9 on page 25) conservatively bounds the 6-month
non-regulatory delay scenario.
A 6-month delay is a scenario whereby the start of operations would be postponed for 6 months due to
non-regulatory reasons.
A 6-month non-regulatory delay would increase the Interest During Construction (IDC) and would incur
additional operating costs (primarily labor). Operating costs incurred prior to Commercial Operation Date
(COD) are capitalized and financed along with other construction costs.
The incremental capitalized interest and capitalized Operating and Maintenance (O&M) costs are
estimated as follows.

($Millions)_
Total Base Case Capital Cost (from Table 1.9-3)
Additional Interest on debt (from Table 1.9-3)

]

([ ] debt * 5.4% weighted average interest rate * 1/2 year)

Additional Capitalized Operating Costs
(fixed O&M Cost, includes labor, overhead, property taxes and insurance)

[_]
_

[_
ri

Total 6-Month Non-Regulatory Delay Capital Cost

LJ

The total capital cost would increase from [ million to approximately [] million (an increase of
3.3%), which is significantly less than the ([] * 110%)
I
projected for the 10% Higher Capital
Cost Sensitivity (Table 1.9-9).
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APPENDIX A
RG 1.159"1) APPENDIX B-6.3, FINANCIAL TEST: ALTERNATIVE II
PPL Energy Supply (as of 12/31/2007)
[Proprietary Information - Withheld Under 10 CFR 2.390(a)(4) - See Part 9 of the COL Application]

($ in millions)
1. Decommissioning cost estimates or
$
[]
guaranteed amount for facility [insert
license number]
2. Current bond rating of most
recent unsecured issuance of
this firm
Rating
BBB
Name of rating service
Standard and Poor's Rating
Service
3. Date of issuance of bond
7/21/2008
4. Date of maturity of bond
711512013
*5. Tangible net worth** (if any portion of
$
[]
estimates for decommissioning is included
in total liabilities on your firm's financial
statements, you may add the amount of
that portion to this line)
*6. Total assets in United States (required only
$
[]
if less than 90 percent of firm's assets are
located in the United States)
Yes
No
7. Is line 5 at least $10 million?
x
8. Is line 5 at least 6 times line 1?
x
9. Are at least 90 percent of firm's assets
x
located in the United States? If not,
complete line 10.
10. is line 6 at least 6 times line 1?
x
11. Is the rating specified on line 2 "BBB" or
x
better (if issued by Standard & Poor's) or
"Baa" or better (if issued by Moody's)?
Denotes figures derived from financial statements.
" Tangible net worth is defined as net worth minus goodwill, patents, trademarks, and
copyrights.
(1) Regulatory Guide 1.159, Assuring the Availability of Funds for Decommissioning
Nuclear Reactors, Revision 1, October 2003
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806.14(b)(1)(iii) Identification and description of reasonable alternatives

Refer to attached Bell Bend Nuclear Power Plant, Alternative Site
Evaluation, Revision 0, September 2009, Luzeme County, Pennsylvania

OCT 15 2009

E3SR-©
S

R. R.Sgarro

Mnager, huclear R~egulatory Affairs

PPL Bell Bend, LLC

38 Bomboy Lane, Suite 2

4

Bemrvck, PA 18603

1i

Tel. 570.802.8102 FAX 570-802.8119

-

rrsgarro @pplweb.com

September 9, 2009
ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
BELL BEND NUCLEAR POWER PLANT
ALTERNATIVE SITE EVALUATION
BNP-2009-257
Docket No. 52-039
The Bell Bend Nuclear Power Plant (BBNPP) alternative site analysis has recently been revised
to incorporate lessons learned from the Calvert Cliffs Alternative Site revision process. The
enclosure provides the BBNPP Alternative Site Evaluation, dated September 2009, which
documents the site selection process utilized to confirm/validate the Bell Bend "Proposed Site."
The revised analyses affect the current text contained in the BBNPP Unit 3 Combined License
Application (COLA) Revision 1. Section 9.3 of the BBNPP Revision 1 COLA will be revised to
reflect the analyses documented in the enclosed report. The updated Section 9.3 will be
submitted to the NRC upon completion and incorporated into a future revision of the BBNPP
COLA.
There is one commitment in this letter: Revise ER Section 9.3 of the BBNPP COLA to reflect
the changes to the alternative site analyses and submit to the NRC.
If you have any questions, please contact the undersigned at 570-802-8102.
i declare underpenalty of perjury that the foregoing is true andcorrect.
Executed on September 9, 2009
Respectfully,

Rocco R. Sgarro

RRS/kw
Enclosure:

Bell Bend Nuclear Power Plant, Alternative Site Evaluation, Revision 0,
September 2009, Luzerne County, Pennsylvania

September 9, 2009
Setebe 9,09BP20927Pg
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Mr. Joseph Colaccino
Branch Chief
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852
Mr. Samuel J. Collins
Regional Administrator
U.S. Nuclear Regulatory Commission
Region i
475 Allendale Road
King of Prussia, PA 19406-1415
Mr. Michael Canova
Project Manager
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852
Ms. Stacey Imboden
Project Manager
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852
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ppendix F--US Army Corps of Engineers (USACE) Information
This appendix contains information submitted to the Pennsylvania Department of Environment Protection (PaDEP) and
USACE as part of the Joint Permit Application (JPA) and is comprised of three sections: 1) Project Purpose, 2) the JPA
package, and 3) Supplemental Environmental Resource Report siting sections.
Section F1 - Purpose
The basic project purpose for the project is to generate electricity for additionalbaseload capacity.
The overall purpose of the project is to construct a nuclear power plant facility to provide for additionalbaseload electrical
generating capacity to meet the growing demand in the Region of Interest (ROI) which is defined as the Eastern Classic
PJM.
Section F2 - Documentation

The following table list the items submitted in the JPA and identifies those documents included herein.

Dc

[Conitenti.
J

6ume

Joint Federal/State Application, Dated
September 2010*

..

I-________

Cover Letter

Copy in App F*

Detailed!Work Descriptions for Impacts to Tidal and NonTidal Wdtlands
Tidal and Non-Tidal Figures
Supplerriental Environmental Resource Report
w/Appendices A, B, and C.
Three V61umes of Environmental Reports Including - Final
Flora Survey Report, Final Rare Plant Survey, Final Faunal
Survey & related correspondence between UniStar and
U.S. FislF and Wildlife Service, National Marine Fisheries
Service, and Maryland DNR, Aquatic Field Studies,
Submerged Aquatic Vegetation Surveys, Final Wetland

Copy in App F*
Copy in App F *
Copy in App F*
Copy in App F*

Delineation Report

Stormwter Management Plan and associated documents
Concept! Site Plan
11"
X 17.,,
Color Site Plan
17 . -- . . . . .......
11L"

Copy in App F*
Copy in App F*
Cony
in Ann
F*
r3r •
C r in

Section F3 - SuDDlemental Environmental Resource Reoort*
The current schedule for submitting the JPA is September 2010. The applicant is also responding to USACE RAls
that will comprise a substantial part of the exhibits to the JPA application. This information including the USACEspecific Supplemental Environmental Resource Report is scheduled to be completed 04 2009 and will be
incorporated as applicable into this report.
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1. Introduction
PPL Bell Bend LLC has submitted a COLA for constructing and operating a U.S. Evolutionary
Power Reactor (EPR) nuclear power station near the Susquehanna Steam Electric Station
(SSES) in Luzerne County, Pennsylvania (ProposedSite). The deployment of a nuclear power
facility is a major federal action which is subject to the National Environmental Policy Act (NEPA).
In order to confirm the Proposed Site selected is the best location for the proposed nuclear power
station, an alternatives analysis was conducted as required by the National Environmental Policy
Act of 1969 (NEPA) and Code of Federal Regulations (CFR), Title 10, Part 51.45 (10 CFR 51.45).
Because of the large number and variety of criteria that were considered in the alternative site
evaluation process, it was essential to develop and document the framework for conducting this
process in an objective, consistent, and repeatable manner. In addition, it was important to
develop an approach for determining weighing factors for each major criterion in order to assess
sites based on the relative contribution of each criterion specific to the Region of Interest.
The following were used as general guidelines in developing and documenting the site selection
process. Any deviations from the regulatory guidelines are noted in the text.
"

NRC guidance: NUREG-1555, Environmental Standard Review Plan (ESRP), Section 9.3:
Site Selection Process (NRC, 2007). This document formed the basis for the site selection
process, as, discussed later in this report.
Regulatory Guide 4.2, Rev. 2, "Preparation of Environmental Reports for Nuclear Power
Stations" (NRC, 1976). This guide was used in comparing the alternative sites to the
proposed site. According to the guide, a cost-effectiveness analysis of realistic alternatives in
terms of both economic and environmental costs can be conducted, if needed, to show why
the proposed site is preferred over the alternative sites. In order to determine a suitable site,
expected environmental impacts are appraised for each site. Quantifying impacts, while
desirable, may not be possible for most factors because of a lack of adequate data. Under
such circumstances, qualitative and general comparative statements supported by
documentation may be used. The guide suggests various criteria that may be used for
comparing the alternatives and the proposed nuclear power station, including the following:
Engineering and environmental factors: Meteorology; geology; seismology; hydrology:
population density in site environments; access to road, rail, and water transportation;
fuel supply and waste disposal routes; cooling water supply; water quality; sensitivity of
aquatic and terrestrial habitats affected; commitment of resources; dedicated areas;
projected recreational usage; and scenic values
Transmission hookup factors: Access to transmission system in place, problems of
routing new transmission lines, problems of transmission reliability, and minimization of
transmission losses
Construction factors: Access for equipment and materials, housing for construction
workers
Land use factors: Land use types (including compatibility with zoning or use changes)
Cost factors: Construction costs, including transmission, fuel (annual), and operating and
maintenance (annual) costs
Operating factors: Load-following capability
Alternative site cost factors: Land and water rights; base station facilities; main condenser
cooling system; main condenser cooling intake structures and discharge system;
transmission and substation facilities; access roads and railroads; and site preparation
including technical investigations
Regulatory Guide 4.7, Rev. 2, "General Site Suitability for Nuclear Power Stations" (NRC,
1998). This guide discusses the major site characteristics related to public health and
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safety and environmental issues that the NRC staff considers in determining the
suitability of candidate sites for nuclear power stations. The safety issues that the NRC
considers in its evaluation include geologic/seismic, hydrologic, and meteorological
characteristics of proposed sites; exclusion areas and low population zones; population
considerations as they relate to protecting the general public from the potential hazards
of serious accidents; potential effects on a station from accidents associated with nearby
industrial, transportation, and military facilities- emergency planning; and security plans.
The environmental issues that the NRC considers in its evaluation include potential
impacts on ecological systems, water use, land use, the atmosphere, aesthetics, and
socioeconomics (social, cultural, and economic features [including environmental
justice]).
CFR, Title 10, Part 100, "Reactor Site Criteria," (NRC, 1996). This document requires that
criteria, such as population density, use of site environments (including proximity to manmade hazards), and physical characteristics of the site be used as exclusionary criteria at
a higher level to determine the acceptability of a site for a nuclear power reactor.
"

Electric Power Research Institute (EPRI), Siting Guide: Site Selection and Evaluation
Criteria for an Early Site Permit Application, Final Report (EPRI, 2002). The siting guide
serves as a roadmap and tool and provides the methodology and framework for
developing a detailed and specific process to meet the needs of early site permit (ESP)
applicants for site selection. The siting guide is the industry standard for site selection
and ESP preparation, and it is also appropriate to use with combined operating license
applications. The siting guide describes a four-step site selection process involving
sequential application of exclusionary, avoidance, and suitability criteria, as well as
incorporation of preferences (or weighting factors) that are applied to the suitability
criteria. Steps 1 and 2 of the siting process are areal in nature; screening of a relatively
large region of interest (ROI) is performed to identify a number of discrete "site-sized"
parcels for evaluation as a potential nuclear power station site. These steps are
accomplished using mappable information. Steps 3 and 4 compare individual sites based
on their relative suitability. This portion of the process begins with the use of mapped and
other published information and concludes with detailed information collected through
onsite investigations, as necessary. Step 4 culminates in selecting a proposed site.

Applicable State siting regulations as well as US Army Corps guidance were also reviewed to
see if there were relevant criteria that needed to be incorporated into this site selection
process.
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2

© 2009 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev.0

UniStar
NU0CL.AR

E NERG'

2. Alternative Site Evaluation Process
The Alternative Site Evaluation Process for Bell Bend was done consistent with the special case
note in NUREG -1555 (1999), Section III (8) which states:
"Recognize that there will be special cases in which the proposed site was not selected
on the basis of a systematic site-selection process. Examples include plants proposed to
be constructed on the site of an existing nuclear power plant previously found acceptable
on the basis of a NEPA reC'iew and/or demonstrated to be environmentally satisfactoryon
the basis of operating experience, and sites assigned or allocated to an applicant by a
State government from a list of State-approvedpower-plant sites. For such cases, the
reviewer should analyze the applicant'ssite-selection process only as it applies to
candidatesites other than the proposed site, and the site-comparison process may be
restricted to a site-by-site comparison of these candidates with the proposed site. As a
corollary, all nuclearpower plant sites within the identified region of interest having an
operatingnuclear power plant or a construction permit issued by the NRC should be
compared with the applicant'sproposed site."
The alternative site evaluation process for Bell Bend implements the special case because the
proposed plant would be located adjacent to an existing nuclear plant (the Susquehanna Steam
Electric Station) previously found acceptable on the basis of a NEPA review. Under this process,
we will implement a systematic site selection process search for alternatives to a Proposed Site
submitted to the NRC as the proposed location for the nuclear plant, and then will compare the
Alternative Sites to the Proposed Site in regard to environmental impacts to identify if
environmental preference can be established for an alternative site. If environmental preference
is established, then a second tier of evaluations is conducted based on other factors including
commercial and financial criteria.
The process/procedure will follow NUREG-1555 utilizing elements of EPRI Guide and is depicted
in Figures 2-1 and 2-2 and is delineated as follows:
"

"
"

"
"

"

Establish the Region of Interest (ROI)
o Establish the basis for the ROI and define the ROI
o Develop the basis for establishing a pool of sites to evaluate
o Establish an initial base pool of sites to evaluate
Determine CandidateAreas within the ROI
o Establish exclusionary criteria (e.g., population centers)
o Apply the exclusionary criteria to the ROI
Identify list of PotentialSites
o Establish de-select criteria (e.g., < 420 ac (170 ha))
o Apply de-select criteria to sites located within CandidateAreas to establish Potential
Sites
Identify list of Candidate Sites
o Confirm Potential Sites are licensable and otherwise viable-sites for constructing a new
nuclear power station to establish CandidateSites
Identify list of Alternative Sites
o Score Candidate Sites based on non-commercial weighted criteria (i.e., environmental
basis)
" Establish scoring criteria and basis
" Establish weighting criteria and basis
" Score Candidate Sites
o Select the top 3 to 5 ranked Candidatesites as Alternative Sites
Compare Alternative Sites to ProposedSite
o Apply weighted scoring to Proposed Site
o Evaluate if any Alternative Sites are "Environmentally Preferable" to the ProposedSite
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If one or more of the Alternative Sites is significantly higher, then apply commercial
scoring criteria to evaluate whether an Alternative Site is "Obviously Superior" to
Proposed Site

The following subsections define and describe the detailed components of the alternative site
evaluation-process for the subject new nuclear power plant.
Appendix F contains supporting environmental information that will be submitted to the
Pennsylvania Department of Environmental Protection (PaDEP) and the U.S. Army Corps of
Engineers (USACE) as part of the Joint Permit Application (JPA).
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Figure 2-1
Alternative Site Evaluation Process
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Figure 2-2
Alternative Site Evaluation Process Overview

I

Va

NUREG-1555 scoring &
weighting criteria applied
to proposed site
3 sites
NUF REG-1555 scoring &s
weigghting criteria

9 sites
site is licensable
I Confirm

14 sites

Exclusionary Criteria
" Population
• Transmission
" Water
" Land

Bell Bend

356 sites

8301 sites

6
©2009 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev 0

cinStar
NUCLEAR

E NERGY

3. Region of Interest (ROI)
The first step in the site selection process was to define and identify the ROI. As defined in ESRP 9.3
(NRC, 2007), the ROI is the largest area considered and is the geographic area within which sites
suitable for the size and type of nuclear power generating facility proposed by.the applicant are
evaluated. The basis for an ROI can be the state in which the proposed site is located or the relevant
service area for the proposed facility. The geographic scope or primary market area for the proposed
nuclear facility is generally defined as the eastern part of the Pennsylvania - New Jersey - Maryland
Interconnection, LLC (PJM) classic market area, a sub-set of the entire PJM area, and is closely
approximated by the service territories (i.e., areas) for the electric delivery companies identified and
depicted on Figure 3-1. This primary market area and the ROI are one in the same. A detailed discussion
of the need for power within this ROI is provided in Chapter 8 of the Environmental Report.
The initial pool of possible sites within the ROI was established from the following sources;
(1) the U.S. Department of Energy, Energy Information Administration (EIA) State Energy Profiles for
each of the four states in the ROI (References 12-15); (2) state brownfield site databases for the four
states in the ROI (References 16-19) and (3) PPL-owned sites provided by PPL (e.g., Martins Creek (NJ)
greenfield site). These sources included:
*
*
*
*

Brownfield sites
Remediation sites, including Voluntary Cleanup Program sites, National Priority List sites,
and Federal Facilities undergoing remediation
Power facilities
Greenfield site

The sources identified above, in their entirety (i.e., without any additional filtering or screening)
established the initial pool of 8301 possible sites which are subsequently used in the BBNPP alternative
site selection process.
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FIGURE 3-1
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4. Candidate Areas
The next step in the site selection process was to identify suitable candidate areas by screening
the ROl using exclusionary criteria. CandidateAreas refer to one or more areas within the ROI
that remain after unsuitable areas have been removed. ROI screening was performed at a high
level with the purpose of quickly identifying areas within the ROI that would not be suitable for the
siting of a nuclear power station. The criteria used in the identification of the candidate areas are
consistent with those identified in ESRP 9.3 (NRC, 2007) and the EPRI siting guide (EPRI, 2002)
These exclusionary criteria are identified in Table 4-1 below. The exclusionary areas are shown
individually graphically on Figures 4-1 through 4-4 and cumulatively in Figure 4-5. The Candidate
Areas are those not within these exclusionary areas and are shown graphically in Figure 4-6 and
4-7. There are 356 possible sites within the CandidateAreas.
TABLE 4-1
Exclusionary ROI Screening Criteria to Establish Candidate Areas
Criteria
Population
Transmission

Water
Land

Detail
Densely populated areas (that is, not located in an area with greater than
or equal to 300 ppsm [or 300 persons per 2.6 km 2])
Lack of 345 kV or higher transmission lines within 30 mi [48.3 km]). The
345 kV or higher transmission lines are needed for the EPR standard grid
connection design.
Lack of a cooling water source capable of supplying 50 MGD or more
within 15 mi [24.1 kilometers].
Dedicated land (that is, not located within national or state parks, or tribal
lands)

The exclusionary criterion pertaining to population density used in this siting evaluation is more
specific and more conservative than what is presented in 10 CFR 100. The information presented
in 10 CFR 100 does not specify a permissible population density or total population within this
zone because the situation may vary from case to case. NRC Regulatory Guide 4.7, Rev. 2
(NRC, 1998) contains the same information as presented in 10 CFR 100, but adds the following
specific criteria:
Preferablya reactor would be located so that, at the time of initial site approval and within
about 5 years thereafter,the population density, including weighted transientpopulation,
averaged over any radial distance out to 20 miles (cumulative population at a distance
divided by the circulararea at that distance), does not exceed 500 persons per square
mile [ppsm]. A reactor should not be located at a site whose population density is well in
excess of the above value.
In addition, the EPRI siting guide contains the most conservative criterion with regard to
population density and proximity to major population centers (that is, not located in an area with
greater than or equal to 300 ppsm [or 300 persons per 2.6 km2]) (EPRI, 2002). This siting
evaluation used the conservative population criterion (300 ppsm) as an exclusionary criterion in
the identification of candidate areas to be in alignment with current industry objectives.
Information gathered from the initial screening was used to identify areas not affected by the
exclusionary screening criteria. The results of screening the ROI yielded those CandidateAreas
identified in Figure 4-6 and 4-7.
Bell Bend
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Figure 4-2
Exclusionary Criteria - Transmission Line Exclusion Area
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Figure 4-4
Exclusionary Criteria - Dedicated Land
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5. Potential and Candidate Sites
The next step in the site selection process was to screen the candidate areas using refined
discretionary criteria to identify potential geographic locations for the placement of the proposed
nuclear power station. A de-select criteria, as allowed for in NUREG-1 555 and EPRI Guide, was
applied to the possible sites within the CandidateAreas to further screen down to PotentialSites.
All sites less than 420 acres were screened out in this step. 420 acres has been identified as the
minimum contiguous site size needed to construct the US EPR.
Fourteen (14) Potential Sites were identified after applying the de-select criteria of 420 acres. Of
these, the BWI Airport site was determined not to be licensable due to its proximity to a
commercial airport. Three sites (Sparrows Point, Keystone Industrial Port Complex, and
Delaware City Plant) were determined not to be licensable due to being within a 20 mile proximity
to a population center greater than 300 ppsm [or 300 persons per 2.6 km2]). The Beiler site was
determined not to be a viable option after obtaining reconnaissance level information (needed to
support scoring) and cursory evaluation identified that; 1) the nearest water source, Sassafras
Creek, does not meet 7Q10 volume requirements, and 2) the next nearest water source, the
confluence of Sassafras and Chesapeake Bay, which is over 12 miles away at its nearest point is
too shallow to support an inlet structure and would require significant dredging several more miles
out which would be beyond the 15 mile exclusionary criterion. As a result, the following nine (9)
sites were identified as licensable and viable for continuing as Candidate Sites (Figure 5-1) for
the next step of the process.
Candidate Sites
" Bainbridge
" Conowingo
" Humboldt
•
Martins Creek (NJ)
" Montour
" Peach Bottom
•
Seedco
" Wallenpaupack
" Indian River
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6. Alternative Site Identification
The next step in the process was to identify Alternative Sites by scoring the Candidate Sites
based on a set of non-commercial (i.e., environmental) criteria. The major criteria categories
defined in NUREG -1555 were utilized for this purpose and were augmented with sub-criteria
developed by a Delphi panel. A total of 16 major criteria comprised of 42 sub-criteria are utilized
to score each Candidate Site. The environmental scoring criteria basis is described in Appendix
A. Appendix B provides the rationale for inclusion of individual criteria in the site evaluation
process based upon their relative importance to the site evaluation process. The scores applied
to each sub-criteria are rolled up into an average for the major criteria and are then multiplied by
a weighting factor established for each of the major criteria. The weighting values were
established by a Delphi panel. The weighting factors as well as the composition of the Delphi
panel are described in Appendix D.
According to Regulatory Guide 4.2, Rev. 2 (NRC, 1976):
The applicant is not expected to conduct detailed environmental studies at alternative
sites, only preliminary reconnaissance-typeinvestigationsneed be conducted.
As such, the panel used readily available reconnaissance-level information sources which
included publicly available data, information available from UniStar and BB/PPL files and
personnel, and GoogleEarth TM images in order to evaluate, score, and rank the potential sites.
Additional information and clarification of map and literature data were supplemented with site
investigations as needed.
Following the weighting/scoring process a smaller pool of Candidate Sites was selected as
Alternative Sites based upon the highest weighted scores. For this evaluation process it was
determined to continue the evaluation with 3 Alternative sites (Figure 6-1) as listed below:
Alternative Sites
* Humboldt
" Montour
* Seedco
The results of the scoring process are shown in Table 6-1.
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Alternative Sites
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7. Validation of Preferred Site
Following identification of the Alternative Sites, the next step in the site evaluation process is to
screen and evaluate the Alternative Sites as compared to the Proposed Site to determine
whether an Alternative Site is "Environmentally Preferable" to the Proposed Site. As noted in
Section 2 of this report, this evaluation implements the special case note in NUREG-1555 (1999),
Section III (8) in which the Proposed Site was not selected on the basis of a systematic siteselection process but is proposed to be constructed on or adjacent to the site of an existing
nuclear power plant previously found acceptable on the basis of a NEPA review and/or
demonstrated to be environmentally satisfactory on the basis of operating experience. As such,
the Proposed Site is introduced in this step in the evaluation process, and is scored to the exact
same 42 sub-criteria used in the previous section for Potential Sites. The Proposed Site score
was then compared to the Alternative Sites scores. Table 7-1 presents the summary of this
evaluation.
Evaluation of the Alternative Sites presented in Table 7-1 is based upon a maximum score of 500
points. The range of scores for the Alternative Sites is 356.2 (Seedco) to 371.0 (Humboldt).
BBNPP, the Proposed Site, received a score of 370.1, slightly less than the 371.0 received by the
highest scoring Alternative Site, Humboldt.
One standard deviation of the Alternative Site scores is 7.8 points. The difference between the
Humboldt score and the score for BBNPP, the Proposed Site, is 0.9 points or less than 1 percent
different from the BBNPP score. This level of difference between the scores was considered to
be insignificant, and consequently, none of the Alternative Sites were found to be
"Environmentally Preferable" to the Proposed Site following scoring and ranking with the selected
environmental criteria. Consequently, commercial criteria were not used in the overall alternative
site evaluation.
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Table 7-1
Evaluation for "Environmentally Preferable"
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8. Results of the Alternative Site Evaluation Process
The alternative site evaluation process discussed herein identified three alternatives to the
Proposed Site. Following the special case process, those three Alternative Sites were compared
to the ProposedSite with respect to 16 criteria comprised of 42 sub-criteria, and none of the
Alternative Sites was found to be "Environmentally Preferable" to the proposed Bell Bend site. As
such, no further evaluation is required.
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A-Environmental Scoring Criteria Basis
Scoring Basis 2

Metric 2

I

Ranking Criteria'

1. Land use, including availability, and areas requiring special consideration

la. Ability to support the combined EPR footprint including the
protected area, cooling towers, ponds, switchyard,
construction support areas

Size and configuration of site

SCORED BY EXPERT PANEL4
lb. Hazardous waste or spoils areas
SCORED BY EXPERT PANEL4
1c. Zoning
SCORED BY EXPERT PANEL4

Based on anticipated need for
environmental remediation at the site or
interconnects due to known current or
previous uses (i.e. listed RCRA, CERCLIS,
LUST or other designation)
Compatibility with existing land use
planninq and proposed development

5 = No changes needed in layout and no restrictions
for construction work area
3 = Limited changes needed in layout and/or some
restrictions for construction work area
1 = Substantive changes needed in layout and/or
substantive restrictions for construction work
area
5 = No/limited anticipated environmental remediation
necessary
3 = Unknown if site needs environmental remediation
1 = Expected environmental remediation necessary
5 = Area zoned for industrial facilities/operations: no
zoning restrictions; known ownership
3 = Area unzoned or unclear if zoning would be an
issue; no known zoning restrictions for
nuclear/industrial facilities; known ownership
1 = Area zoned for use other than industrial
facilities/operations; likely zoning restrictions for
nuclear/industrial facilities if zoning change is
attempted; ownership unclear, or unknown

1d. Dedicated land

Distance to dedicated land (e.g., Federal,
State, Tribal) from site

SCORED BY EXPERT PANEL4

5 = No dedicated land within 10 miles of the site
3 = Dedicated land located greater than or equal to 5
but less than 10 miles of site
1 = Dedicated lands located within 5 miles of the site

le. Topography
SCORED BY EXPERT PANEL4

2.

Site topography and resulting cut-and-fill
requirements for construction

5 = Site topography is flat or has less than 50 feet of
relief; no/limited cut-and-fill required.
3 = Site topography is hilly with greater than or equal
to 50 feet but less than 100 feet of relief in the
area to be developed; significant amounts of cutand-fill required
1 = Site has steep topography with greater than 100
feet of relief in the area of the site to be
developed

Applicable State water quality standards
(salt, brackish, fresh, polluted) as related
to condenser CT cycles prior to blowdown

5=
4=
3=
2=

Hydrology, water quality, and water availability

2a. Water Quality (chemistry)
SCORED BY EXPERT PANEL4

Fresh water
Fresh/Tidal water
Oligohaline water
Mesohaline water

1 = Salt or gray water
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Appendix A-Environmental Scoring Criteria Basis (continued)
Metric 2

Scoring Basis 2

Applicable State water quality classification
Tier I, Tier II (as described and defined in
COMAR 28.02.08.04-1)and Tier III
(Outstanding National Resource Waters
[ONRW) as described and defined in
COMAR 28.02.08.04-2 for Maryland sites:
State of Delaware Water Quality
Standards as amended July 11, 2004 for
Delaware sites; New Jersey Administrative
Code 7:9B Surface Water Quality
Standards for New Jersey sites; and
Pennsylvania Code. Title 25, Chapter 93.
Water Quality Standards for Pennsylvania
sites)

Maryland sites:
5 = Tier 1 waters (i.e.. no special state
classification)
3 = Tier II waters (i.e., require antidegradation
review of new or amended water/sewer plans and
discharges)
1 = Tier III waters (i.e.. ONRW)
Delaware sites:
5 = Contact and recreation waters (primary and
secondary) , fish, aquatic life & wildlife waters,
industrial water supply
3 = Public water supply source, agricultural water
supply, cold water fish (put and take), harvestable
shellfish waters
1 = Waters of exceptional recreational or
ecological significance (ERES)
New Jersey sites:
5 = Saline waters (i.e., saline estuarine categories
1. 2, & 3, saline coastal)
3 = Freshwaters (i.e., Category 2 freshwaters:
trout status, trout production, trout maintenance,
non-lrout)
1 = Outstanding National Resource Waters (i.e.,
Category 1 freshwater. Pinelands waters [fresh
and saline])
Pennsylvania sites:
5 = Recreation and fish consumption (i.e., boating,
fishing. water contact sports, esthetics). industrial
water supply, wildlife water supply
3 = Aquatic life and/or water supply (i.e., cold
water fishery, warm water fishery, migratory
fishes, trout stocking; potable water supply,
livestock water supply, irrigation)
1 = Special Protection (i.e., high quality waters.
exceptional value waters)

Ranking Criteria'
2b. Receiving Body Water Quality
4
SCORED BY EXPERT PANEL

Bell Bend
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(A-Environmental Scoring Criteria Basis (continued)
Metric

Ranking Criteria'

3.

2

2c. Water Availability

Metric based on lowest 7-day average flow

5 = Source water body exceeds 7Q10 by 6-to 10% or

SCORED BY EXPERT PANEL4

in a ten year period (i.e., 7Q10) and need
for 50 mgd water supply

equal to 10 times the needed volume for the
annual requirement [182,500 MGD]
3 = Source water body exceeds 7Q10 by 2 to 5% or
source water body is less than or equal to 5
times the needed volume for the annual
requirement [91,250 MGD]
1 = Source water body 7010 does not meet 50 mgd
or source water body is below needed volume for
the annual requirement [18,250 MGD]

Existence of mapped Federal and State
T&E species habitat on or adjacent to site

5 = No T&E estimated habitat types onsite
3 = T&E estimated habitat types mapped within 1
mile of the site but not onsite
1 = T&E estimtedht
at types onsite
5 = No 100 or 500 year FEMA floodplain or State
floodplain affecting approximate footprint of site
4 = 100 or 500 year FEMA floodplain or State
floodplain affecting less than 10% of site footprint
3 = 100 or 500 year FEMA floodplain or State
floodplain affecting 11% to 20% of site footprint
2 = 100 or 500 year FEMA floodplain or State
floodplain affecting 21% to 30% of site footprint
1 = 100 or 500 year FEMA floodplain or State
floodplain affecting greater than 30% of site
footprint

Terrestrial resources (including endangered species)

3a. T&E habitats
SCORED USING SCREENING DATA
3a. Floodplains

Existence of mapped Federal Emergency
Management Area (FEMA) 100 or 500
year floodplain or State floodplain affecting
site footprint

SCORED USING SCREENING DATA

4.

Scoring Basis2

Aquatic biological resources (including endangered species)

4a. T&E habitats

Existence of mapped Federal and State
T&E species habitat on or adjacent to site

5 = No T&E estimated habitat types onsite
3 = T&E estimated habitat types mapped within 1
mile of the site but not onsite
1 = T&E estimated habitat types onsite

4b. Thermal Discharge Sensitivity

Designated finfish/shellfish and/or other
resource areas within intake or discharge
Waters

5 = No designated aquatic resources or habitats
located within intake or discharge waters
3 = Designated warm water aquatic resources
located within intake or discharge waters
1 = Designated cold water or marine aquatic
resources located within intake or discharge
waters

Bell Bend
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Appendix A-Environmental Scoring Criteria Basis (continued)
Ranking Criteria'

I

Metric

2

5. Socioeconomics (including aesthetics, demography, and infrastructure)
5a. Emergency services
Availability of existing emergency services
infrastructure (police, fire, emergency
medical service (EMS), and hospital
SCORED BY EXPERT PANEL4
services) to support increased construction
and operation workforce

5b. Construction traffic

Ability of existing transportation
infrastructure to support construction traffic

SCORED BY EXPERT PANEL4
5c. Construction workforce
SCORED BY EXPERT PANEL4

5d. Housing and necessities
SCORED BY EXPERT PANEL4

Bell Bend

Availability of local construction workforce
based on State, County, or local planning.
zoning and industrial development
commission databases. Availability of
suitable population within commuting
distance from which to draw the
construction workforce.
Availability of housing units, shopping and
other services to support the peak
construction workforce

A-4
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Scoring Basis2

5 = At least two or more of each full time police, fire.
EMS, and hospital services within the county of
the proposed site
3 = At least one of each police, fire, EMS, and
hospital services within the county of the
proposed site
1 = At least one of any of the services part-time or
volunteer police, fire, EMS, and hospital services
within the county of the proposed site, Some
services (e.g., hospital may require flights to
other communities).
5 = State route or interstate highway within 1 mile
3 = State route or interstate highway greater than 1
but less than 5 miles
1 = State route or interstate highway greater than 5
miles
5 = Workforce needed represents less than 5% of
construction workforce within -50-mile region.
3 = Workforce needed represents 5 to 20% of
construction workforce within 50-mile region.
1 = Workforce needed represents greater than 20%
of construction workforce within 50-mile region.
5 = Number of vacant housing units is greater than
10 times the projected peak construction
workforce within the counties in a 50 mile radius
of the site and population centers of 25,000 or
more are located within 5 miles of the site
3 = Number of vacant housing units is greater than 5
times but less than 10 times the projected peak
construction workforce within the counties within
a 50 mile radius of the site and population
centers of 25,000 or more are located within 10
miles of the site.
1 = Number of vacant housing units is less than 5
times the projected peak construction workforce
within the counties in a 50 mile radius of the site
and population centers of 25,000 or more are
located areater than 10 miles from site.
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A Dbendix A--Environmental Scorina Criteria Basis (continued
Metric

Ranking Criteria'
5e. Schools
SCORED BY EXPERT PANEL!

Bell Bend

2

Availability of existing schools to support
increased construction and operation
workforce
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Scoring Basis

2

5 = Greater than 1,000 public and/or private high,
middle, and elementary schools within a 50 mile
radius of the site.
4 = 751 to 1,000 public and/or private high, middle.
and elementary schools within a 50 mile radius of
the site.
3 = 501 to 750 public and/or private high, middle, and
elementary schools within a 50 mile radius of the
site.
2 = 251 to 500 public and/or private high, middle, and
elementary schools within a 50 mile radius of the
site
1 = Less than or equal to 250 public and/or private
high. middle, and elementary schools) within a
50 mile radius of the site.
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Ranking Criteria'
6.

...

Metric 2

..

_

Environmental Justice (EJ)
6a

Minority population

Scoring Basis'

Presence of minority population within or
abutting site

SCORED USING SCREENING DATA

5

Minority population in census block group (or
adjacent census block group) less than 5 percent
and minority population percentage in census
block group less than 5 percentage points higher
than county or state minority population
percentage
4 = Minority population in census block group (or
adjacent census block group) greater than 5 but
less than 20 percent or minority population
percentage in census block group greater than 5
but less than 10 percentage points higher than
county or state minority population percentage
3 = Minority population in census block group (or
adjacent census block group) greater than 20 but
less than 35 percent or minority population
percentage in census block group greater than
10 but less than 15 percentage points higher
than county or state minority population
percentage
2 = Minority population in census block group (or
adjacent census block group) greater than 35 but
less than 50 percent or minority population
percentage in census block group greater than
15 but less than 20 percentage points higher
than county or state minority population
percentage
1 = Minority population in census block group (or
adjacent census block group) greater than 50
percent or minority population percentage in
census block group greater than 20 percentage
points higher than county or state minority
=

population percentage
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Appendix A-Environmental Scoring Criteria Basis (continued)
I

Metric 2

Ranking Criteria'
6b. Low-income population

5 - Low income population in census block group (or
adjacent census block group) less than 5 percent
and low income population percentage in
census block group less than 5 percentage
points higher than county or state low income
population percentage
4 = Low income population in census block group (or
adjacent census block group) greater than 5 but
less than 20 percent or low income population
percentage in census block group greater than 5
but less than 10 percentage points higher than
county or state low income population
percentage
3 = Low income population in census block group (or
adjacent census block group) greater than 20 but
less than 35 percent or low income population
percentage in census block group greater than
10 but less than 15 percentage points higher
than county or state low income population
percentage
2 = Low income population in census block group (or
adjacent census block group) greater than 35 but
less than 50 percent or low income population
percentage in census block group greater than
15 but less than 20 percentage points higher
than county or state low income population
percentage
1 = Low income population in census block group (or
adjacent census block group) greater than 50
percent or low income population percentage in
census block group greater than 20 percentage
points higher than county or state low income
population percentage

Distance to site and number of National
Register of Historic Places (NRHP) listed
buildings, structures, objects and sites

5 = 0 NRHP buildings, structures, objects and sites
within 1 mile or less from site
3 = Less than 5 NRHP buildings, structures, objects
and sites within >1 to 5 miles from site
1 = 5 or more NRHP buildings, structures, objects
and sites within >1 to 5 miles from site

SCORED USING SCREENING DATA

7.

Scoring Basis

Presence of low-income population within
or abutting site

Historic and Cultural Resources

7a. Historic buildings, structures, objects and sites
SCORED USING SCREENING DATA

Bell Bend
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Appendix A-Environmental Scorinc Criteria Basis (continued)
Metric 2

Ranking Criteria'

7b. Historic districts
SCORED USING SCREENING DATA

Scoring Basis

2

Distance to mapped NRHP listed
historic districts from site

5 = 0 historic districts within 1 mile or less from site
3 = 1 historic district within >1 to 5 miles from site
1 = Greater than 1 historic district within >1 to 5 miles
from site

Estimation of potential severe weather
impacts on operation of a new nuclear
station

5 = Area exposed to a low frequency of occurrence
or less severe tornadoes 3 and/or hurricanes
4 = Low frequency of occurrence of potentially
damaging storms
3 = Moderate frequency of occurrence of area storms
2 = High frequency of occurrence of less severe area
storms
1 = Area exposed to a high frequency or more
severe tornadoes 3 and/or hurricanes
5 In attainment area and outside PSD Class I area
3 In non-attainment area and not in PSD Class I
area
1 = In non-attainment area and/or within PSD Class I

8. Air Quality (Climate & Meteorology)

8a. Weather risks/conditions
SCORED USING SCREENING DATA

8b; Prevention of Significant Deterioration (PSD) Class I Area,
Attainment / Non-attainment Area

In or out of an attainment / non-attainment
area and Prevention of Significant
Deterioration (PSD) Class Iarea

SCORED USING SCREENING DATA

area

9.

Human Health
9a. Emergency preparedness program- proximity of
residences/businesses for exclusion zone

Ability to evacuate area around site in
event of an emergency

25 or less residences or businesses within 1 mile
of site, and no schools or hospitals within 1 mile
of site
3 = Greater than 25 and less than or equal to 75
residences or businesses within 1 mile of site,
and no schools or hospitals within I mile of site
1 = Greater than 75 residences or businesses within
1 mile of site, or one or more schools or hospitals
within 1 mile of site

Based on distance to drinking water supply
from site (ground and surface)

5 = Distance to any primary source aquifer or public
water supply intake greater than 5 miles from the
site
4= Distance to any primary source aquifer or public
water supply intake greater than 3 miles but less
than or equal to 5 miles from the site
3 = Distance to any primary source aquifer or public
water supply intake greater than 2 miles but less
than or equal to 3 miles from the site
2 = Distance to any primary source aquifer or public
water supply intake greater than 1 mile but less
than or equal to 2 miles from the site
1 = Distance to any primary source aquifer or public
water supply intake less than 1 mile from the site

SCORED BY EXPERT PANEL 4

9b. Radiological Pathways-

Water

SCORED USING SCREENING DATA

Bell Bend
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A pendix A-Environmental Scoring Criteria Basis (continued)
Metric 2

Ranking Criteria'
9c

Radiological Pathways - Food

Distance to food pathways (e.g., shellfish
beds, farms, )

SCORED USING SCREENING DATA

Scoring Basis'
5 = Agricultural land (based on land use/zoning map)
or shellfish beds (measured by distance to bay)
greater than 5 mile from site
4 = Agricultural land or shellfish beds greater than 3
mile and less than or equal to 5 mi from site
3 = Agricultural land or shellfish beds greater than 2
mile and less than or equal to 3 mi from site
2 = Agricultural land or shellfish beds greater than 1
mi and less than or equal to 2 mile from site
1 = Agricultural land or shellfish beds less than or
equal to 1 mile from site

10.

Postulated Accidents

lOa Distance to nearby potentially hazardous facilities
SCORED USING SCREENING DATA

11.

Distance to hazardous facilities (e.g.,
military facilities, such as munitions
storage or ordnance test ranges; chemical
plants: refineries: mining and quarrying
operations; oil and gas wells; gas and
petroleum product installations; or air,
waterway, pipeline or rail transport facilities
for hazardous materials) and major
airports

5 = No potentially hazardous facilities within 5 miles
from site or no major airports within 10 miles
from site
3 = Potentially hazardous facilities greater than 2
miles but less than 5 miles from site or major
airports 5 miles to less than 10 miles from site
1 = Potentially hazardous facilities less than or equal
to 2 miles from site or major airports within 5
miles from site

Distance and route to low level disposal
site(s) and spent fuel repository (i.e.,
Yucca Mountain) from site

5 = Site is adjacent to disposal sites.
4 = Distance to Yucca Mountain is less than 1000 mi,
and distance to low-level waste disposal site(s) is
less than 500 mi.
3 = Distance to Yucca Mountain is less than 2000 mi,
and distance to low-level waste disposal site(s) is
less than 1000 mi.
2 = Distance to Yucca Mountain is greater than 2000
mi. and distance to low-level waste disposal
site(s) is greater than 1000 mi.
1 = Distance to Yucca Mountain is greater than 2000
mi, and distance to low-level waste disposal
site(s) is greater than 1000 mi, AND population
densities within first 10 mi of route(s) are greater

Fuel Cycle Impacts (Transport of Radioactive Material)

1la. Transport of nuclear fuel and wastes
SCORED USING SCREENING DATA

than 2601 person/mi2.

Bell Bend
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7Ranking

Scoring Criteria

Basis

(continued)

Criteria'

Met~ric2

Scoring Basi1S2

12. Transmission corridors (land used, feasibility, and resources affected)

12a. Environmental impact of proposed transmission
interconnection
SCORED BY EXPERT PANEL'4

Length of proposed right-of-way (ROW)
from site to point of transmission
interconnection, including assessment of
environmental impact (i.e., existing ROW
vs. greenfield)

5 = 345 kV or greater transmission on site.
4= Point of interconnection (POI) less than or equal
to 5 miles with no existing ROW or less than or
equal to 10 miles with existing ROW requiring
expansion
3 = POI greater than 5 miles but less than or equal to
10 miles with no existing ROW or greater than 10
miles but less than or equal to 30 miles with
existing ROW requiring expansion
2 POI greater than 10 miles but less than or equal
to 20 miles with no existing ROW or greater than
or equal to 30 miles with existing ROW requiring
expansion
1 = POI less than 30 miles with no existing ROW

Distance to population centers (i.e., US
Census consolidated cities and
incorporated places) of 25,000 or more
persons from site

5 = No population centers within 20 miles
4 = One or more population centers greater than 15
miles but less than or equal to 20 miles
3 = One or more population centers greater than 10
miles but less than or equal to 15 miles
2 = One or more population centers greater than 5
miles but less than or equal to 10 miles
1= One or more population centers within 5 miles
5 Population density within 20 mi radius less than
or equal to 50 persons per square mile (ppsm)
4 = Population density within 20 mi radius greater
than 50 ppsm but less than or equal to 200 ppsm
3 = Population density within 20 mi radius greater
than 200 ppsm but less than or equal to 350
ppsm
2 Population density within 20 mi radius greater
than 350 ppsm but less than or equal to 500
ppsm
1= Population density within 20 mi radius greater

13. Population distribution and density

13a. Distance to population centers
SCORED USING SCREENING DATA

13b. Population density

Existing population density within 20 mi
radius of site

SCORED USING SCREENING DATA

than 500 ppsm

Bell Bend
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Appendix A-Environmental Scoring Criteria Basis (continued)
Ranking Criteria'

Metric2

14. Facility costs [Transportation Access]
14a.Barge access and capacity - distance, construction, or
upgrade requirements

Availability of nearest barge access or
ability to construct new barge landing

SCORED BY EXPERT PANEL4

14b.Rail line access and capacity - distance, spur
requirements, line capacity, or upgrade requirements

Estimated distance and condition of
nearest accessible active rail line

SCORED BY EXPERT PANEL4

15. Geology/Seismology
15a. Vibratory ground motion - seismic peak ground
acceleration

Peak ground acceleration (PGA)

SCORED USING SCREENING DATA

Scoring Bas is2
5 = Viable barge access existing at site
3 = No existing barge access at site, but existing
barge access within 5 mi or landing may be built
at site
2 = No existing barge access at site but construction
of a landing may be possible within 5 mi of site
1 = No barge access possible at or within 5 mi of site
5 = Active rail line less than 1 mile from site
4 = Rail line less than 1 mile from site but inactive or
needing refurbishment
3 = Active rail line 1 mile to less than 5 mile from site
2 = Rail line 1 mile to less than 5 mile from site but
inactive or needing refurbishment and needing
refurbishment
1 = Rail line greater than or equal to 5 mile from site

5 = PGA is < 0.10g with a 2% probability of
exceedance in 50 years (4x 10-4)
4 = PGA is 0.10 to 0.15g with a 2%/probability of
exceedance in 50 years (4x 103 = PGA is 0.15 to 0.25g with a 2% probability of

exceedance in 50 years (4x 102 = PGA is 0.25 to 0.30g with a 2% probability of
exceedance in 50 years (4x 101 = PGA is > 0.30g with a 2% probability of
exceedance in 50 years (4x 10_4)

15b. Depth to bedrock soil stability
SCORED USING SCREENING DATA

Depth to bedrock; soil stability including
liquefaction potential, bearing strength and
general foundation conditions

5 = Bedrock or recognized highly competent soil at or
within 20 feet of the ground surface
3 = Tertiary-aged or older soil, or Quaternary-aged
glacial till soil, at or within 20 feet of the ground
surface
1 = Quaternary-aged soil (other than glacial
till) extends greater than 20 feet below the
ground surface

15c. Surface faulting and deformations

Presence of surface faulting based on
USGS Quaternary fault database

SCORED USING SCREENING DATA

5=
4 =
3=
2=
1=

Site greater than 100 mi from any capable fault
Site 100 to 50 mi from any capable fault
Site 50 to 25 mi from any capable fault
Site 25 to 5 mi from any capable fault
Site with capable or questionable aged fault(s)
within 5 mi

Bell Bend
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Criteria

Basis

(continued)

Metric 2

Ranking Criteria'
15d. Other geological hazards
SCORED USING SCREENING DATA

Presence of other geologic hazards, such
as karst features, subsurface mines, and
volcanoes

Scoring Basis2
5 = Hazards present or likely within 50 miles of the
site
4 = Hazards present or likely within 20 miles of the

site
3 = Hazards present or likely within 10 miles of the
site
2 = Hazards present or likely within 3 miles of the site
or a moderate risk
1 = Hazards present or likely at or within 0,5 miles of
the site or a serious risk
16. Wetlands

16a. Total Wetlands Within Property Boundary

Percent of wetlands within property
boundary

5 = Less than 10% of site classified as wetlands
based on National Wetland Inventory (NWI) or
state-mapped wetlands
4 = Greater than or equal to 10% and less than 20%
of site classified as wetlands based on NWI or
state-mapped wetlands
3 = Greater than or equal to 20% and less than 30%
of site classified as wetlands based on NWI or
state-mapped wetlands
2 = Greater than or equal to 30% and less than 40%
of site classified as wetlands based on NWI or
state-mapped wetlands
1 = Greater than or equal to 40% of site classified as
wetlands based on NWI or state-mapped
wetlands

Acres of wetlands onsite

5 = Less than 1 acre of site classified as wetlands
based on NWI or state-mapped wetlands
3 = Greater than 1 acre and less than 5 acres of site
classified as wetlands based on NWI or statemapped wetlands
1 = Greater than 5 acres of site classified as
wetlands based on NWI or state-mapped
wetlands
5 = No high quality wetlands onsite
1 = High quality wetlands onsite

SCORED USING SCREENING DATA

16b.Total Acres of Wetlands Within Site
SCORED USING SCREENING DATA

16c. High Quality Wetlands Within Site

Presence of state-designated high quality
wetlands onsite

SCORED USING SCREENING DATA

'Yellow highlighted row is from Ref NUREG-1555 Subject Areas for Candidate Site Selection and Screening. No fill is Functional Evaluation Elements [Ref EPRI Siting Study]
Unless otherwise indicated, distances are calculated from the center point of a parcel or site" of approximately 420 acres within the property boundary
Based on NRC Regulatory Guide 1.76. Table 1 classifications by geography
Delphi process used to develop score It should be noted thal in some cases the panel could not come to convergence on unanimous score In these instances the panel chose to use the
median value which resulted in fractional values (i e . not whole numbers) for some scores
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Appendix B--Scoring Criteria Rationale
1

Ranking Criteria
1.

Metric

Rationale

Land use, including availability, and areas requiring special consideration

la. Land Area and Existing Facilities:
Ability to support the combined EPR
footprint including the protected
area, cooling towers, ponds,
switchyard, construction support
areas

Size and configuration of plot

lb. Hazardous waste or spoils areas

Based on the site's anticipated need for
environmental remediation due to known
current or previous uses.

sources.

__

1c. Zoning

Current Zoning and Ownership based on
the site's existing zoning classification(s)'
by area community (ies)

I Proximity to federal, state, county and

1d. Distance to dedicated land

local parks, forests, preserves, historic
sites, Native American Reservations,
National Parks, Monuments, Forests,
wildlife refuges, scenic river parkways.
recreation areas and other significant sites
based on the linear distance from the site
..........

le. Topography

2.

_

_

Adequate land area within a single location to accommodate EPR
development is critical to avoiding impacts to greenfield sites, fragmentation
of natural habitat, safety during facility construction and operation, and for
optimization of plant operations, including appropriately designed features to
protect the environment such as stormwater management systems,
wastewater treatment facilities, waste storage areas, and emissions control
systems.
Avoidance of unremediated hazardous waste facilities prevents inadvertent
release of toxic materials to the environment and disruptions to the site
development process resulting from discovery of unanticipated waste
Individual communities implement zoning ordinances to protect the integrity
and character of a town, including environmental resources. Conformancc
with zoning preserves lands with documented values to a community and
socioeconomic benefits associated with designated land uses.
In accordance with regulatory standards, the siting of industrial facilities such
as a nuclear power station is preferred at locations not encroaching upon
dedicated lands whose aesthetics, recreational opportunities, access, or
integrity may be diminished in perception or in fact by nearby development.

boundary.

Site topography and resulting cut-and fill
requirements for amount of site
preparation required for proposed facility
construction

Flat to moderate relief is critical to avoidance of large scale land disturbance
(cut and fill) actions requiring excessive blasting, earth management
including off site materials disposal, and potential secondary impacts such as
erosion and sedimentation.

Hydrology, water quality, and water availability

2a. Water Quality

Ground and surface water intake water
quality (salt, brackish, fresh, polluted)
based on US EPA or State classifications
Candidate site must have access to 50

Increased water source purity lends to reduced particulate emissions, and
avoids the need to pre-treat the cooling water source via desalinization or
other energy-requiring filtration operations.

MGD or more makeup

2b. Receiving Body Water Quality

Bell Bend

Applicable State water quality
classification Tier I, Tier II(as described
and defined in COMAR 28.02.08.04-1)
and Tier III (Outstanding National
Resource Waters [ONRW] as described
j and defined in COMAR 28.02.08.04-2)

Consideration of cooling water source quality is made to discourage impacts
to protected or high quality water bodies, as well as those waters already
impaired by other uses or contaminant sources.
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Appendix

B-Scoring

Ranking Criteria'
2c. Water availability

Criteria

Rationale

(continued)

Metric
"Metric based on lowest 7-day average
flow with a ten year return frequency (i.e.,
7Q10) and need for 50 mgd water supply

Terrestrial resources (including endang red species)
3a. Endangered/threatened habitats
Existence of mapped T&E species habitat
on or adjacent to site
3b. Floodplains
Existence of mapped FEMA 100 or 500
year floodplain affecting site footprint
4. Aquatic biological resources (including endangered species)
4a. Endangered/threatened habitats
Existence of mapped T&E species habitat
in makeup/ cooling water supply, or on or
adjacent to site
4b. Thermal Discharge Sensitivity
Designated finfish/shellfish and/or other
resource areas within intake or discharge

Rationale
Adequate water volume is necessary to accommodate the consumptive use
proposed and to avoid potential impacts to aquatic biota, wetlands, water
quality, and other downstream uses when a water source is drawn beyond its
safe yield.

3.

Documented T&E species and their habitats must be avoided in accordance
with state and federal law and to respect their intrinsic value.
Federally mapped floodplains serve to accommodate floodwaters and protect
downstream property, and represent a potential safety risk.
Documented T&E species and their habitats must be avoided in accordance
with state and federal law and to respect their intrinsic value.
Considers potential impacts to sensitive aquatic biota that may be impacted
by a high temperature discharge to a cooling water a source.

I waters

5.

Socioeconomics (including aesthetics, demography, and infrastructure)
5a. Emergency services
Availability of existing emergency services
(police, fire, EMS, hospital services)
based on full-time, part-time or volunteer
local or county police, fire and emergency
response services
5b. Construction traffic
Ability of existing transportation
infrastructure to support construction
traffic
5c. Construction workforce
Availability of local construction workforce
based on State, County, or local planning,
zoning and industrial development
commission databases Availability of
suitable population within commuting
distance from which to draw the
construction workforce
5d. Housing and necessities
Availability of housing units, shopping and
other services to support the peak
construction workforce

Bell Bend

1

Emphasizes project siting in communities with increasingly comprehensive
emergency services.

Evaluates the infrastructure and efficacy of existing roadways and traffic to
prioritize siting within areas where construction traffic will not exacerbate
poor transportation infrastructure conditions.
Evaluates construction workforce available and ranks sites based on worker
availability, emphasizing use of local labor forces.

Considers existing available housing, prioritizing sites with increasing nearby
housing facilities (based on vacancy) and supporting infrastructure
availability.
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Appendix B-Scoring Criteria Rationale (continued)
Ranking Criteria'

5e. Schools

6.

7.

8.

Rationale

Prioritizes sites with comprehensive or high ranking educational facilities to
accommodate needs of construction workforce.

6a. Minority population

Presence of minority population within or
abutting site

Seeks to avoid unnecessary impacts to minority populations by prioritizing
development outside of areas with predomin'ant minority residents based on
census block group data.

6b. Low-income population

Presence of low-income population within
or abutting site

Seeks to avoid unnecessary impacts to low-income populations by
prioritizing development outside of areas with predominant low-income
residents based on census block group data.

7a. Historic buildings, structures, objects
and sites

Distance to site and number of National
Register of Historic Places (NRHP) listed
buildings, structures, objects and sites

Considers potential aesthetic and other associated impacts to historic sites
based upon nearby facility siting, and prioritizes site selection in areas
lacking in documented NHRP listed buildings, structures, objects and sites.

7b. Historic districts

Distance to mapped NRHP listed
historic districts from site

Considers potential aesthetic and other associated impacts to a historic
district based upon nearby facility siting, and prioritizes site selection in areas
lacking in/further from listed historic districts.

Estimation of potential severe weather
impacts on operation of a new nuclear
station
In or out of an attainment / non-attainment
area and Prevention of Significant
Deterioration (PSD) Class I area

Prioritizes plant siting in locations with reduced frequency of weather
conditions potentially hazardous to nuclear plant operation.

Ability to evacuate area around site in
event of an emergency

Prioritizes plant siting in areas where a full exclusion zone may be
established without inclusion of nearby residences or businesses.

Distance to drinking water supply from site
(ground and surface)

Promotes avoidance of potential human ingestion of contaminated water in
the case of an accident.

Environmental Justice (EJ)

Historic and Cultural Resources

Air Quality (Climate & Meteorology)

8a. Weather risks/conditions
8b. Prevention of Significant
Deterioration (PSD) Class I Area,
Attainment / Non-attainment Area
9.

I

Metric

Availability of existing schools to support
increased construction and operation
workforce

J

Seeks to preserve air quality by discouraging plant siting within a nonattainment area for one or more pollutants or within a Class I PSD mapped
location.

Human Health

9a. Emergency preparedness programproximity of residences/businesses
for exclusion zone
9b. Radiological pathways - water

Bell Bend
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Ranking Criteria 1
9c. Radiological pathways - food

Metric

Rationale

Distance to food pathways from site (e.g.,
shellfish beds, farms)

10. Postulated Accidents(a)
1Oa. Distance to nearby potentially
hazardous facilities

Distance to hazardous facilities (e.g.,
military facilities, such as munitions
storage or ordnance test ranges: chemical
plants: refineries; mining and quarrying
operations; oil and gas wells; gas and
petroleum product installations; or air,
i waterway, pipeline or rail transport
facilities for hazardous materials) and
I major airports
11. Fuel Cycle Impacts (Transport of Radioactive Material)
11 a. Support/challenges to transport of
Distance and route to low level disposal
nuclear fuel and wastes
site(s) and spent fuel repository (i.e.,
Yucca Mountain) from site
12. Transmission corridors (land used, feasibility, and resources affected)
12a. Proximity/availability of power
Based upon proximity of adequate (345/500
corridors
kV) transmission,

Promotes avoidance of potential human ingestion of contaminated food
sources in the case of an accident.

Prioritizes plant siting in locations where risk of exacerbating an accident
starting at the generation facility from a missile impact or inadvertent release
of hazardous materials may affect nearby hazardous facilities-

Ease of transport based on road conditions and distance to disposal
locations is evaluated with the assumption that shorter routes on major
arteries have less potential hazard to human health and the environment.
Considers the likely potential for expanded land clearing and impact to
undeveloped lands and biota resulting from construction of new or
significantly widened transmission corridor.

13. Population distribution and density

13a. Distance to population centers

Distance to US Census Populated Places
population centers of 25,000 or more

In accordance with regulatory standards, the siting of a nuclear power station
is discouraged nearby centers of high population.

persons from site

13b. Population density

Existing population density within 20 mi
radius of site

14. Facility costs [Transportation Access]
14a.Barge access and capacity Based upon availability of nearest barge
distance, construction, or upgrade
I access or ability to construct new landing.
requirements

Bell Bend

In accordance with regulatory standards. the siting of a nuclear power station
is discouraged nearby regions with high population density.

Use of existing barge slips reduces environmental impact associated
with the need for slip construction of alternate means of site access.
Criteria promotes sites with existing barge access.
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Appendix B-Scoring Criteria Rationale (continued)
Ranking Criteria'
14b.Rail line access and capacity distance, spur requirements, line
capacity, or upgrade requirements
15. Geology/Seismology
15a. Vibratory ground motion - seismic
peak ground acceleration
15b. Depth to bedrock, soil stability, and
compaction
15c. Surface faulting and deformations

15d. Other geological hazards

16. Wetlands
16a. Total Wetlands Within Property
Boundary
16b. Total Acres of Wetlands Within Site
16c. High Quality Wetlands Within Site
1

Metric
Based upon estimated distance and
condition of nearest active rail line.

Rationale
Use of existing rail lines reduces environmental impact associated
with the need for line construction of alternate means of site access.
Criteria promotes sites with existing active rail access.

Peak ground acceleration (PGA)

Criteria promotes siting in locations where PGA does not represent a
significant potential hazard to reactor stability.
Criteria promotes siting in locations where bedrock and soiF
conditions are optimal for reactor construction and safety.

Depth to bedrock: soil stability including
liquefaction potential, bearing strength
and general foundation conditions
Presence of surface faulting based on
USGS Quaternary fault database
Presence of other geologic hazards, such
as karst features, subsurface mines, and
volcanoes

f Percent of wetlands within property
boundary
Acres of wetlands onsite
Presence of state-designated high quality
i wetlands onsite

Criteria promotes siting in locations where surface faults and fault
activity do not represent a significant potential hazard to reactor
stability.
Criteria promotes avoidance of locations considered intrinsically
hazardous based upon subsurface conditions.
Considers net total acreage of wetlands for comparison among sites and
prioritization of sites without regulatory wetlands and waterways.
In order to avoid sites comprised predominantly of wetlands, percent
wetlands is considered to allow promotion of locations with reduced wetland
acreage in comparison to the entire property.
Considers wetlands of exceptional value and promotes impact avoidance in
site selection.

Yellow highlighted row is from Ref NUREG-1555 Subject Areas for Candidate Site Selecton and Screening. No fill is Functional Evaluation Elements [Ref EPRI Siting Study]

Bell Bend

B-5
© 2009 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev. 0

Uni

r

Appendix C-Environmental Scoring Justification
Humboldt Industrial Park
Ranking Criteria'
Score
1. Land use, including availability, and areas requiring special consideration

Justification

1a. Land Area and Existing Facilities: Ability to support the
combined EPR footprint including the protected area, cooling
towers, ponds. switchyard, construction support areas

3.44

According to the Delphi Panel, the facility could be accommodated on an approximate
420 acre site within the existing property with some changes needed to the layout and
some restrictions for construction work areas.

lb. Hazardous waste or spoils areas

3.44

ic. Zoning

5.00

Id. Distance to dedicated land

3.00

le Topography

1.44

The Pennsylvania Department of Environmental Protection (PDEP) eMapPA Internet
Mapping System database, indicated that the site contains abandoned mine land along
its southern boundary with State Route 924. It is unknown if the site needs
environmental remediation.
According to the Hazel Township Zoning Map, the Humboldt Industrial Park is zoned as
1-2 (Industrial).
The nearest Dedicated Land, Tuscarora State Park, is located approximately 9.3 mi
irom the i l
I. iilA.
lal Park.
There is approximately 230 ft of relief across the site. It has steep topography with
greater than 100 ft of relief in the area of the site to be developed.

2.

3.

Hydrology, water quality, and water availability
2a. Water Quality

The segment of the Susquehanna River proposed to be the source of cooling water for
the Humboldt Industrial Park is considered freshwater surface water. This portion of the
Susquehanna River is located approximately 10 mi from the Humboldt Industrial Park.
This segment of the river is identified as part of Drainage List K (§ 93.9k - Main Stem,
Lackawanna River to West Branch Susquehanna River) of the Susquehanna River
Basin.

2b. Receiving Body Water Quality

This segment of the Susquehanna River Basin is part of the main stem of the
Susquehanna River between the Lackawanna River and the West Branch
Susquehanna River. The Water Use Protected designation for this segment of the river
is warm water fishery.

2c, Water availability

The main source of water for the Humboldt Industrial Park would be the Susquehanna
River. The lowest 7-day average flow with a ten year return frequency (7Q10) for the
period of record (July 1999 - July 2009) for the river at the nearest USGS gage
(01536500) is approximately 505 mgd. The total water usage at the site is estimated to
be 50 mgd.

Terrestrial resources (including endangered species)
3a. Endangered/threatened habitats
31b. Floodplains

Bell Bend

No identified federally or state-listed threatened and endangered (T&E) terrestrial
species or their habitats have been identified on or adjacent to the site.
The site footprint is not affected by a 100- or 500-year Federal Emergency
Management (FEMA) floodplain or state floodplain zone.
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C-Environmental

Scoring

Justification

(continued)

Humboldt Industrial Park
Ranking Criteria'
4.

I Score

Justification

Aquatic biological resources (including endangered species)

4a. Endangered/threatened habitats

5

No federally or state-listed T&E aquatic species were identified as occurring onsite at
the Humboldt Industrial Park.

4b. Thermal Discharge Sensitivity

5.

3

The Humboldt Industrial Park would use the Susquehanna River as the source of
cooling water. The main stem of the Susquehanna River in this area is classified as a
warm-water fishery.

Socioeconomics (including aesthetics, demography, and infrastructure)
5a. Emergency services
5

5b. Construction traffic

5

5c. Construction workforce

5

5d. Housing and necessities

5e. Schools

Bell Bend

-I

4

1

4

Approximately 11 hospitals, 31 police stations or sheriff departments, and 39 fire
stations or departments (including volunteer stations) are located within Luzerne
County. Luzerne County has an Emergency Management Agency that helps prepare
for, manage and recover from any type of natural disaster and emergency or threat to
security that may occuir in Luzerne County. Pennsylvania also il-as an emefgency
management agency with jurisdiction over Luzerne County.
State Highway 924 is located within 1 mile of the site to the southeast.
According to the Department of Labor (DOL), Bureau of Labor Statistics (BLS)
May 2008 metropolitan and non-metropolitan area data estimates within 50-miles of the
site, the construction workforce required for the project, assumed to be similar to the
estimated maximum construction workforce for the Bell Bend Nuclear Power Plant
(BBNPP), would represent less than 2 percent of the total construction workforce in the
area.
-I

-4

According to the census tract data, a total of 156,777 housing units are vacant or not
occupied, which represents approximately 40 times the projected construction
workforce, assumed to be similar to the estimated maximum construction workforce for
the BBNPP.
The nearest population center of 25,000 or more is Wilkes-Barre, Pennsylvania, which
is approximately 23 mi away.
There are approximately 869 public and private elementary, middle, and high schools
located within a 50-mile radius of the site.
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Appendix C-Environmental Scoring Justification (continued)
Humboldt Industrial Park
Ranking Criteria'
6.

Score

Justification

6a. Minority population

5

The Humboldt Industrial Park is located in Census Tract (CT) 217001 Block Group
(BG) 2. The site's CT/BG (CT 217001 BG 2) has a slightly higher percentage of
minority residents compared to five of the seven adjacent CT/BGs, but a lower
percentage of minority residents compared to Luzerne County and the State of
Pennsylvania. Two adjacent CTIBGs (CT 216502 BG 2 and CT 217001 BG 1) have the
highest minority population percentage (1.9 percent) of the CT/BGs at or adjacent to
the site. These CT/BGs' (CT 216502 BG 2 and CT 217001 BG 1) minority population

6b. Low-income population

4

The percent of poverty for CT 217001 BG 2 is lower. than six of the seven adjacent
CT/BGs, Luzerne County, and the State of Pennsylvania. An adjacent CT/BG (CT
217001 BG 1) has the highest low-income population percentage (16.6 percent) of the
CT/BGs at or adjacent to the site. This CT/BG's (CT 217001 BG 1) low-income
popuiation is 5.5 percent higher than the State of Pennsylvania.

7a. Historic buildings, structures, objects and sites

3

7b. Historic districts

5

Based on available information from the National Register of Historic Places (NRHP)
and Pennsylvania State Historic Preservation Office (SHPO), there are two NRHPlisted properties within 5 mi of the Humboldt Industrial Park, none of which are less
than 1 mi from the site.
Based on available information from the NRHP and Pennsylvania SHPO, there are no
NRHP-listed historic districts within 5 mi of the Humboldt Industrial Park.

Environmental Justice (EJ)

percentages are below Luzerne County and the State of Pennsylvania.

7. Historic and Cultural Resources

8. Air Quality (Climate & Meteorology)
8a. Weather risks/conditions

5

The historical frequency of occurrence of tornadoes in Pennsylvania is low, with only
2 reported occurrences of F4 (Fujita Scale) tornadoes (207-260 mph), and less than
20 reported occurrences of an F3 tornado (158-206 mph) since 1950. Given the large
size of the state, this equates to a very low expected frequency of occurrence of a
tornado at any given location.
The observed frequency of occurrence of hurricanes passing through Pennsylvania is
very low. There have been no reported occurrences of Category 3 hurricanes (110-130
mph) passing within 100 miles of the state, and only three Category 2 hurricanes (96110 mph) have passed within 100 miles of the state (only one made landfall) during the
period of record (approximately 100 years). The site is located more than 100 miles
from the coast.

8b. Prevention of Significant Deterioration (PSD) Class I Area,
Attainment / Non-attainment Area

5

The Humboldt Industrial Park is in Luzerne County, which is currently designated to be
in maintenance status. There are no PSD Class I areas in Pennsylvania, and there are
no Class I areas within 100 mi of the site.

Bell Bend
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Appendix C-Environmental Scoring Justification (continued)
Humboldt Industrial Park
Score

Ranking Criteria'
9.

IJustification

Human Health

9a. Emergency preparedness program - proximity of
residences/businesses for exclusion zone

1

There are greater than 75 residences or businesses within 1 mi of the siteschools or hospitals are located within 1 mi of the Site.

9b, Radiological pathways - water

4

9c. Radiological pathways - food

3

The distance from the site to the nearest public water supply intake is greater than
3 mi, but less than 5 mi. The exact distances to public water supply intakes greater
than 5 mi could not be ascertained from the best available data sources at the time of
this analysis. The distance to the sole source aquifer (New Jersey Coastal Plain
Aquifer System) is greater than 5 miles (43.41 miles).
There is agricultural land located approximately 2.3 mi from the site. The nearest
shellfish beds are located greater than 50 mi from the site.

No

10. Postulated Accidents(a)
10a. Distance to nearby potentially hazardous facilities

1

A Norfolk Southern rail line is located 0.5 mile from the center of the Humboldt site.
Interstate 81 is 2.2 mi from the site. The Hazelton Generation Facility. a natural gasfired electrical plant, is located 1.3 mi from the site. There is also a propane facility near
the site located just east on route 924. There is a shale mine, Bonner Shale Quarry,
located within 1.8 mi of the site. There are six anthracite mining operations within 5 mi
of the site: Beaver Brook Coal Beaver Brook Mine (2.8 mi), AC Fuels Audenried Mine
(3.2 mi), Beltrami Enterprises (3.6 mi), Northeastern Power-Honeybrook Mine (3.8 mi),
South Tamaqua Coal Pockets-Yorktown Bank (4 mi), and Pagnotti Enterprises-Spring
Mountain Colliery (4.6 mi). There are no major airports or military air bases or stations
within 10 mi of the site.

11. Fuel Cycle Impacts (Transport of Radioactive Material)
1la. Support/challenges to transport of nuclear fuel and wastes

1

The distance from the Humboldt Industrial Park to the National Repository at Yucca
Mountain is greater than 2,000 mi, and the distance to Waste Control Specialists in
Andrews, Texas, the closest low-level waste site, is greater than 1,000 mi, whether by
rail or road. There is one location where the population density along the rail route
within the first 10 miles of the Humboldt Industrial Park is greater than 2,601 persons
per square mile (ppsm). There are no census tracts along the road route with a greater
than 2,601 ppsm population density.

12. Transmission corridors (land used, feasibility, and resources affected)
12a.Proximity/availability of power corridors
3.00

Bell Bend

There are two existing 500 kV transmission lines within the 30-mi radius of the site: one
line is approximately 10.2 mi away from the Humboldt Industrial Park and the other 500
kV transmission line is approximately 11.6 mi away from the site. Therefore, the
nearest viable transmission line to consider for a potential point of intersection (POI) is
500 kV transmission line approximately 10.2 mi from the site.
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Appendix C-Environmental Scoring Justification (continued)
Humboldt Industrial Park
Ranking Criteria'
13. Popullation distribution and density
13a. Distance to population centers

13b. Population density

Score

Justification

5

Based on the U.S. Census consolidated cities and incorporated places. the nearest
population center of 25,000 or more, Wilkes-Barre, Pennsylvania, is located 22.8 mites
from the Humboldt Industrial Park.

3

Based on 2007 U.S. Census Bureau data, the population density within a 20-mile
radius of the Humboldt site is 222 ppsm.

1

The nearest barge access to the Humboldt Industrial Park is located more than 50
miles away from the site on the Susquehanna River.
There is an existing Norfolk Southern Railway Class I rail line at the Humboldt Industrial
Park. The rail line runs along the eastern edge of the site

14. Facility costs [Transportation Access]

14a. Barge access and capacity - distance, construction, or
upgrade requirements
14b.Rail line access and capacity - distance, spur requirements,
line capacity, or upgrade requirements
15. Geology/Seismology
15a. Vibratory ground motion - seismic peak ground acceleration

5.00

5

15b. Depth to bedrock, soil stability, and compaction

5

15c. Surface faulting and deformations

5

15d. Other geological hazards

2

16. Wetlands
16a. Total Wetlands Within Property Boundary

Bell Bend

5

Based on the U.S. Geological Survey's (USGS) 2008 National Seismic Hazard Map,
the Peak Ground Acceleration (PGA) with 2 percent probability of exceedance in 50
years at this site is 0.078g.
Based on available information from the Pennsylvania Natural Resources Conservation
Service (NRCS), the Pocono series soils are very deep, well drained soil formed in
residuum or glacial till from acid sandstone and conglomerate. Depth to bedrock is
greater than 60 inches. A search of the Pennsylvania Groundwater Information System
(PaGWIS) for groundwater wells within a one-mile radius of the site identified six wells;
however, no depth to bedrock was reported at this site. The soils are derived from
Quaternary-aged glacial till or residuum developed from older sedimentary rocks.
Based on the USGS Earthquake Hazards Program/Quaternary Fault and Fold
Database, the distance between the site and the closest fault area (the Central Virginia
Seismic Zone) is greater than 100 mi.
Based on queries of the Bureau of Topographic and Geologic Survey (BTGS), PDCNR.
and the National Mine Map Repository (NMMR), there is not significant karst
development within 20 mi of the site, susceptibility of landslides are categorized as
relatively low, and numerous listings of both underground (U), surface (S), and
combined (C) mine types were identified in Luzerne County. No readily available maps
showing underground mine locations in relation to the site were found; however, based
on the general distribution maps of anthracite coal in Luzerne County, it is likely that
underground mines occur within 3 miles of the site.
According to the National Wetlands Inventory (NWI) database, approximately 3.1
percent, or 116 acres of the 3,796-acre property, is wetlands.
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Appendix C-Environmental Scoring Justification (continued)
Humboldt Industrial Park
Ranking Criteria1

Score

16b. Total Acres of Wetlands Within Site

3

16c. High Quality Wetlands Within Site

5

Bell Bend

Justification
According to the NWI database, the -420-acre site contains approximately 4 acres of
wetlands.
This site does not contain any state-designated high-quality wetlands
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Appendix C-Environmental Scoring Justification (continued)
Montour Site
Ranking Criteria'
Score
1. Land use, including availability, and areas requiring special consideration

Justification

1a. Land Area and Existing Facilities: Ability to support the
combined EPR footprint including the protected area, cooling
towers, ponds, switchyard, construction support areas

4.78

The facility could be accommodated on an approximately 420 acre site within the
existing property with no changes needed to the layout and no restrictions for
construction work areas.

lb. Hazardous waste or spoils areas

3.89

1c

1.44

The PDEP eMapPA Internet Mapping System database did not identify any
hazardous waste areas on the site or in the vicinity and no environmental remediation
is anticipated. However, the Delphi Panel noted that the site is immediately adjacent
to an active coal power plant with sludge ponds bordering the site.
According to the Montour County Zoning Map, the Montour site is located in the
Residential - Agricultural zoning district.
The nearest Dedicated Land, Milton State Park, is located approximately 11.4 mi

Zoning

id. Distance to dedicated land

5.00

IIUoII LIle Montour site.

le Topography

2.33

It should be noted that the PPL-owned Montour Preserve (a recreational lake with
boating and fishing, picnic areas, wildlife refuge, educational areas, hiking, hunting,
etc.) is located less than 1.5 mi north of the site. This site is not included in the
database of Dedicated Lands because it is privately owned.
This site has steep topography with approximately 132 ft of relief across the site.
although the steeper relief is concentrated on the southernmost and northernmost
portions of the site.

2. Hydrology, water quality, and water availability
2a. Water Quality

5

2b. Receiving Body Water Quality

3

2c. Water availability

5

The segment of the West Branch Susquehanna River proposed to be the source of
cooling water for the Montour site is considered freshwater surface water. This
portion of the West Branch Susquehanna River is located approximately 10 mi from
the Montour site. This segment of the river is identified as part of Drainage List L (§
93.91 - Main Stem) of the Susquehanna River Basin.
This segment of the Susquehanna River Basin is part of the main stem of the West
Branch Susquehanna River. The Water Use Protected designation for this main stem
of the West Branch Susquehanna River is warm water fishery.
The main source of water for the Montour site would be the West Branch
Susquehanna River. The 7Q10 for the period of record (July 1999 - July 2009) for
the river at the nearest USGS gage (01553500) is approximately 489 mgd. The total
water usage at the Montour site estimated to be 50 mgd.

3. Terrestrial resources (including endangered species)
3a. Endangered/threatened habitats

Bell Bend

5

No identified federally or state-listed T&E terrestrial species or their habitats have
been identified on or adjacent to the site.
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Montour Site
Ranking Criteria'

Score
4

3b. Floodplains
__
4.

5.

Justification
Approximately 10 percent of the site footprint is affected by a 100- or 500-year FEMA
floodplain or state floodplain zone.

Aquatic biological resources (including endangered species)
4a. Endangered/threatened habitats

5

4b. Thermal Discharge Sensitivity

3

No federally or state-listed T&E aquatic species were identified as occurring onsite at
the Montour site.
The Montour site would use the West Branch of the Susquehanna River as the
source of cooling water. The main stem of the West Branch of the Susquehanna
River in this area is classified as a warm-water fishery.

Socioeconomics (including aesthetics, demography, and infrastructure)
5a. Emergency services

3

5b. Construction traffic

3

5c. Construction workforce

3

5d. Housing and necessities

1

5e. Schools

2

Bell Bend

One hospital and three police stations or sheriff departments are located within
Montour County. The Montour County, Pennsylvania, Fire Services consists of six fire
departments, one of which is a volunteer fire department. Montour County has an
emergency management agency that coordinates and executes the emergency
operations and hazard mitigation plans. Pennsylvania also has an emergency
management agency with jurisdiction over Montour County.
There are no interstates, U.S. highways, or state highways within 1 mi of the site.
State Highway 44 is located within 5 mi of the site to the north and east. Other state
highways within 5 mi of the site include State Highway 54 to the west. State Highway
254 to the southeast, and State Highway 642 to the southeast.
According to May 2008 DOL BLS metropolitan and non-metropolitan data estimates.
the construction workforce required for the project, assumed to be similar to the
estimated maximum construction workforce for the BBNPP. would represent less
than 2 percent of the total construction workforce in the area.
According to the census tract data,.a total of 130,160 housing units are vacant or not
occupied, which represents approximately 33 times the projected construction.
workforce, assumed to be similar to the estimated maximum construction workforce
for the BBNPP. The number of vacant housing units is greater than 10 times the
projected peak construction workforce.
The nearest population center of 25,000 or more is Williamsport, Pennsylvania, which
is approximately 20 mi away.
There are approximately 427 public and private elementary. middle. and high schools
within a 50-mile radius of the site.
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Montour Site

Ranking Criterial

6.

7.

Score

Justification

Environmental Justice (E.J)
6a. Minority population

5

6b. Low-income population

4

The Montour site is located in CT 9501 BG 3. The site's CT/BG (CT 9501 BG 3) has
a slightly higher percentage of minority residents compared to all of the adjacent
CT/BGs, but a lower percentage of minority residents compared to Montour County
and the State of Pennsylvania. The site's CT/BG has the highest minority population
percentage (2.6 percent) of the CT/BGs at or adjacent to the site. The site's CT/BG
(CT 9501 BG 3) minority population percentage is below Montour County and the
State of Pennsylvania.
The percent of poverty for CT 9501 BG 3 is higher than all adjacent CTIBGs, Montour
County, and the State of Pennsylvania. The site's CT/BG has the highest low-income
population percentage (14.8 percent) of the CT/BGs at or adjacent to the site. The
site's CT/BG (CT 9501 BG 3) low-income population is 6.1 percent higher than
Montour County.

Historic and Cultural Resources
7a. Historic buildings, structures, objects and sites

3

Based on available information from the NRHP and Pennsylvania SHPO, there is one
NRHP-listed property within 5 miles of the Montour site, but it is not located within 1

7b. Historic districts

5

Based on available information from the NRHP and Pennsylvania SHPO. there are
no NRHP-listed historic districts within 5 mi of the Montour site.

Air Quality (Climate & Meteorology)
8a, Weather risks/conditions

5

The historical frequency of occurrence of tornadoes in Pennsylvania is low, with only
2 reported occurrences of F4 (Fujita Scale) tornadoes (207-260 mph), and less than
20 reported occurrences of an F3 tornado (158-206 mph) since 1950. Given the large
size of the state, this equates to a very low expected frequency of occurrence of a
tornado at any given location.
The observed frequency of occurrence of hurricanes passing through Pennsylvania is
very low as the site located more than 100 mi from the coast. There have been no
reported occurrences of Category 3 hurricanes (110-130 mph) passing within 100
miles of the state, and only three Category 2 hurricanes (96-110 mph) have passed
within 100 miles of the state (only one made landfall) during the period of record
(approximately 100 years).
The Montour site is in Montour County. which is currently designated as in attainment
for all pollutants. There are no PSD Class I areas in Pennsylvania, and there are no
Class I areas within 100 miles of the site.

mi of the site.

8.

8b. Prevention of Significant Deterioration (PSD) Class I Area.
Attainment / Non-attainment Area

5
i

9.

Human Health
9a- Emergency preparedness program- proximity of
residences/businesses for exclusion zone

Bell Bend

3

There are greater than 25. but less than 75 residences or businesses located within
1 mi of the Site. No schools or hospitals located within 1 mi of the Site.
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Appendix C-Environmental Scoring Justification (continued)
Montour Site
Ranking Criteria'

Score

Justification

9b. Radiological pathways - water

5

9c, Radiological pathways - food

1

The distance from the Site to the nearest sole source aquifer (SSA; the Clinton Street
Ballpark SSA) is greater than 5 mi (66.78 miles). A public water supply intake does
not exist within 5 miles of the Site.
The site contains agricultural land. The closest shellfish beds are located greater
than 50 mi from the site.

10. Postulated Accidents(a)
IOa. Distance to nearby potentially hazardous facilities

I1

11. Fuel Cycle Impacts (Transport of Radioactive Material)
1la.Support/challenges to transport of nuclear fuel and wastes

A Norfolk Southern rail line is located 1.4 mi from the approximately center of the
Montour site. Crop Production, a chemical and pesticides manufacturer and fertilizer
mixing facility, is located 1.7 miles from the site. Montour Steam Electric Station, a
coal-fired electric plant is 2 mi from the site. There are no major airports or military air
bases or stations within 10 miles of the site.
2

The distance from the Montour site to the National Repository at Yucca Mountain is
greater than 2,000 mi, and the distance to Waste Control Specialists in Andrews,
Texas, the closest low-level waste site, is greater than 1,000 mi, whether by rail or
road. The population densities along the transportation routes within the first 10 mi of
the Montour site are less than 2,601 ppsm.

12. Transmission corridors (land used, feasibility, and resources affected)
12a. Proximity/availability of power corridors
2.00

There are two existing 500 kV transmission lines within the 30-mi radius from the
Montour site for possible interconnection. One 500 kV transmission line is
approximately 14.3 mi away and the second is approximately 20.5 mi away.
Therefore, the nearest viable transmission line to consider for a potential POI is the
500 kV transmission line approximately 14.3 mi away. To accommodate this new POI
option, there is the possibility of creating a new 1.4 mi right-of-way (ROW) to an
existing 230 kV ROW and expanding that ROW to allow for a new transmission line
for a new POI with the nearest 500 kV transmission line.

13. Population distribution and density

13a. Distance to population centers

4

13b. Population density

4

I Based

on the U.S. Census consolidated cities and incorporated places, the nearest
population center of 25,000 or more, Williamsport, Pennsylvania. is located 19.6 mi
from the Montour site.
Based on 2007 U.S. Census Bureau data. the population density within a 20-mi
radius of the Montour site is 160 ppsm.

14. Facility costs [Transportation Access]

14a.Barge access and capacity - distance, construction, or
upgrade requirements

Bell Bend

I

I

The nearest existing barge access to the Montour site is located more than 50 miles
away from the site on the Susquehanna River.
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A pendix C-Environmental Scorinq Justification (continued)
Montour Site
Ranking Criterial

Score

14b. Rail line access and capacity -distance, spur requirements,
line capacity, or upgrade requirements

2.11

Justification
There is a Norfolk Southern Railway freight rail line about 1.4 miles southwest of the
site.

15. Geology/Seismology

16.

15a. Vibratory ground motion - seismic peak ground acceleration

5

15b. Depth to bedrock, soil stability, and compaction

5

15c. Surface faulting and deformations

5

15d. Other geological hazards

4

Based on the USGS' 2008 National Seismic Hazard Map, the PGA with 2 percent
probability of exceedance in 50 years at this site is 0.061g.
According to Pennsylvania DCNR, NRCS, and the USGS, depth to bedrock is likely
within 20 ft below ground surface (bgs). The uppermost-soils are formed from
Quatemnary-derived glacial till, which are generally recognized as competent.
Based on the USGS Earthquake Hazards Program/Quaternary Fault and Fold
Database, the distance between the site and the closest fault area (the Central
Virginia Seismic Zone) is greater than 100 miles.
According to the Pennsylvania DCNR and the BTGS, no sinkholes occur in the
counties surrounding the Montour Site. The DCNR indicated that the susceptibility to
landslides has been categorized as generally low, but includes local areas of high to
moderate susceptibility. A search of the NMMR for mines in Montour County did not
produce any results; however, searches for mines in Columbia, Northumberland, and
Lycoming counties resulted in multiple mine listings for underground, surface, and
combined-type mines for coal and non-coal commodities. No readily available maps
showing underground mine locations in relation to the site were found. A map
showing the locations of non-coal mines in Montour County identified multiple
locations but does not distinguish between mine types (underground vs. surface vs.
combined). These non-coal mine locations are within a 20 mi radius based on visual
inspection of non-coal mine distribution in Montour County. Anthracite mines are
common in Northumberland and Columbia counties to the south of the site estimated
at distances greater than 20 mi but less than 50 mi.

Wetlands

16a. Total Wetlands Within Property Boundary

5

16b. Total Acres of Wetlands Within Site
16c. High Quality Wetlands Within Site

5
5

Bell Bend

According to the NWI database, approximately 4 percent, or 138 acres of the 3.538acre property, is wetlands.
According to the NWI database, the 420-acre site does not contain any wetlands.
According to the NWI maps, there are no wetlands within the Montour site; therefore,
I this site does not contain any state-designated high-quality wetlands.
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Appendix C-Environmental Scoring Justification (continued)
Seedco Industrial Park
Ranking Criteria'
I Score
1. Land use, including availability, and areas requiring special consideration

2.

la. Land Area and Existing Facilities: Ability to support the
combined EPR footprint including the protected area, cooling
towers, ponds, switchyard, construction support areas

4.11

The facility could be accommodated on an approximate 420 acre site within the
existing property with little or no changes needed to the layout and little or no
restrictions for construction work areas.

lb. Hazardous waste or spoils areas

3.22

1c. Zoning

5.00

id. Distance to dedicated land

4.56

le. Topography

1.00

The Seedco Industrial Park was reviewed using the PDEP eMapPA Internet Mapping
System database. The database indicated that the site contains abandoned mine
land throughout the site. It is unknown if the site requires environmental remediation.
According to Coal Township. the Seedco Industrial Park is zoned as M-1
(manufacturing). The site has no known zoning restrictions.
The nearest Dedicated Land, the State Game Lands, is located approximately 15 mi
from tne Seedco industrial Park.
The site has steep topography with approximately 300 feet of relief across the site.

Hydrology, water quality, and water availability
2a. Water Quality

5

The segment of the Susquehanna River proposed to be the source of cooling water
for the Seedco Industrial Park is considered freshwater surface water. This portion of
the Susquehanna River is located approximately 15 mi from the Seedco Industrial
Park. This segment of the river is identified as part of Drainage List M (§ 93.9m Main Stem, West Branch to Juniata River) of the Susquehanna River Basin.
3
This segment of the Susquehanna River Basin is part of the main stem of the
Susquehanna River between the West Branch Susquehanna River and the Juniata
River. The Water Use Protected designation for this segment of the river is warm
water fishery.
5
The main source of water for the Seedco Industrial Park would be the Susquehanna
River. The lowest 7Q10 for the period of record (July 1999 - July 2009) for the river
at the nearest USGS gage (01554000) is approximately 9,720 mgd. The total water
___usage
at the Seedco Industrial Park is estimated to be 50 mgd.

2b. Receiving Body Water Quality

2c. Water availability

3.

Justification

Terrestrial resources (including endangered species)
3a. Endangered/threatened habitats
3b. Floodplains

Bell Bend

No identified federally or state-listed T&E terrestrial species or their habitats have
been identified on or adjacent to the site.
Approximately 3 percent of the site footprint is affected by a 100- or 500-year FEMA
floodplain or state floodplain zone.
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Seedco Industrial Park
Ranking Criteria'
4.

5.

Score

Justification

4a. Endangered/threatened habitats

5

4b. Thermal Discharge Sensitivity

3

No federally or state-listed T&E aquatic species were identified as occurring onsite at
the Seedco Industrial Park.
The Seedco Industrial Park would use the Susquehanna River as the source of
cooling water. The main stem of the Susquehanna River in this area is classified as a
warm-water fishery.

Aquatic biological resources (including endangered species)

Socioeconomics (including aesthetics, demography, and infrastructure)
5a. Emergency services
5

Two hospitals, 15 police stations or sheriff departments, and 24 fire stations or
departments (including volunteer stations) are located within Northumberland County.
Northumberland County has a department of public safety that maintains programs
and procedures that protect lives and property within the county from the effects of
natural or man-made disasters. Pennsylvania also has an emergency management
agency with jurisdiction over Northumberland County.

6.

5b. Construction traffic

5

State Highway 61 is located within 1 mi of the site to the north.

5c. Construction workforce

5

5d. Housing and necessities

1

5e. Schools

4

According to May 2008 DOL BLS metropolitan and non-metropolitan area data
estimates, the construction workforce required for the project, assumed to be similar
to the estimated maximum construction workforce for the BBNPP, would represent
less than 2 percent of the total construction workforce in the area.
According to the census tract data, a total of 125,072 housing units are vacant or not
occupied, which represents approximately 32 times the projected construction
workforce. The number of vacant housing units is greater than 10 times the projected
peak construction workforce. assumed to be similar to the estimated maximum
construction workforce for the BBNPP.
The nearest population center of 25,000 or more is Harrisburg, Pennsylvania, which
is approximately 38 mi away.
There are approximately 869 public and private elementary, middle. and high schools
located within a 50-mi radius of the site.

Environmental Justice (EJ)
6a. Minority population

1

Bell Bend

The Seedco Industrial Park is located in CT 9612 BG 2. The site's CT/BG (CT 9612
BG 2) has a higher percentage of minority residents compared to 10 of the 11
adjacent CT/BGs and Northumberland County, but a lower percentage of minority
residents compared to the State of Pennsylvania. An adjacent CT/BG (CT 9612 BG
1) has the highest minority population percentage (36.0 percent) of the CT/BGs at or
adjacent to the site. This CT/BG's (CT 9612 BG 1) minority population is 33-1 percent
higher than Northumberland County. In addition, there is detention facility nearby
called Northwestern Academy.
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Seedco Industrial Park
Ranking Criteria'

Score

Justification

1

The percent of poverty for CT 9612 BG 2 is lower than 7 of the 11 adjacent CT/BGs.
Northumberland County, and the State of Pennsylvania. An adjacent CT/BG (CT
9616 BG 1) has the highest low-income population percentage (37.1 percent) of the
CT/BGs at or adjacent to the site. This CT/BG's (CT 9616 BG 1) low-income

6b. Low-income population

population is 26.1 percent higher than the State of Pennsylvania.

7.

8.

Historic and Cultural Resources
7a. Historic buildings, structures, objects and sites

3

7b. Historic districts

5

Based on available information from the NRHP and Pennsylvania SHPO, there are
two NRHP-listed properties within 5 mi of the site: however, neither are within 1 mi of
the site.
Based on available information from the NRHP and Pennsylvania SHPO. there are
no NRHP-listed historic districts within 5 mi of the site.

Air Quality (Climate & Meteorology)

8a. Weather risks/conditions

b

8b. Prevention of Significant Deterioration (PSD) Class I Area,
Attainment / Non-attainment Area

5

The historical frequency of occurrence of tornadoes in Pennsylvania is low, with only
2 reported occurrences of F4 (Fujita Scale) tornadoes (207-260 mph), and less than
20 reported occurrences of an F3 tornado (158-206 mph) since 1950. Given the large
size of the state, this equates to a very low expected frequency of occurrence of a
tornado at any given location.
The observed frequency of occurrence of hurricanes passing through Pennsylvania is
very low. There have been no reported occurrences of Category 3 hurricanes (110130 mph) passing within 100 mi of the state, and only three Category 2 hurricanes
(96-110 mph) have passed within 100 mi of the state (only one made landfall) during
the period of record (approximately 100 years).

9. Human Health
9a. Emergency preparedness program- proximity of
residences/businesses for exclusion zone
9b. Radiological pathways - water

9c. Radiological pathways - food

Bell Bend

1

T
3

The Seedco Industrial Park is in Northumberland County, which is currently
designated as in attainment for all pollutants. There are no PSD Class I areas in
I Pennsylvania, and there are no Class I areas within 100 miles of the site.
There are greater than 75 residences or businesses located within 1 mi of the Site.
No schools or hospitals are located within 1 mi of the Site.
The distance from the site to the nearest public water supply intake is greater than 2
miles, but less than 3 mi. The exact distances to public water supply intakes could
not be ascertained from the best available data sources at the time of this analysis.
The distance to the sole source aquifer (New Jersey Coastal Plain Aquifer System) is
greater than 5 mi (63.17 miles).
There is agricultural land (2.2 mi) greater than 2 mi, but less than or equal to 3 mi
from the site. The nearest shellfish beds are located greater than 50 mi from the site.
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AD endix C--Environmntal Scorina Justification continued
-

Seedco Industrial Park
Ranking Criteria

1

Score

10. Postulated Accidents(a)

Justification
___

1Oa. Distance to nearby potentially hazardous facilities

1

A Conrail rail line is located 0.3 mi from the approximate center of the Seedco
Industrial Park. There are two manufacturers within 5 mi of the site: Montour Oil
Shamokin Terminal, a bulk petroleum terminal (2.9 mi); and Explo Tech. an
explosives manufacturer (3.5 mi). There are no major airports or military air bases or
stations within 10 mi of the site.

1

The distance from Seedco Industrial Park to the National Repository at Yucca
Mountain is greater than 2,000 mi, and the distance to Waste Control Specialists in
Andrews, Texas, the closest low-level waste site, is greater than 1,000 mi, whether
by rail or road. There is one census tract along the truck and rail routes with a
population density greater than 2,601 ppsm. This census tract is located within the
first 10 mi from the site.

11. Fuel Cycle Impacts (Transport of Radioactive Material)
1 la.Support/challenges to transport of nuclear fuel and wastes

12. Transmission corridors (land used, feasibility, and resources affected)
12a. Proximity/availability of power corridors

3.00

13. Population distribution and density
13a. Distance to population centers

5

13b. Population density

4

There are four existing 500 kV transmission lines within the 30-mi radius of the site:
one line is approximately 9.2 mi away from the Seedco Industrial Park, another line is
approximately 16.3 mi from the site, and the other two 500 kV transmission lines are
approximately 25.8 mi away from the site.
Therefore, the nearest viable transmission line to consider for a potential POI is the
500 kV transmission line is approximately 9.2 mi away. To accommodate this new
POI option, there is the possibility of creating a new 9.2 mi ROW north-northwestward
to the nearest existing 500 kV transmission line.
Based on the U.S. Census consolidated cities and incorporated places, the nearest
population center of 25,000 or more, Harrisburg, Pennsylvania, is located 38.3 mi
from the Seedco Industrial Park.
Based on 2007 U.S. Census Bureau data, the population density within a 20-mi
radius of the Seedco Industrial Park is 195 ppsm.

14. Facility costs [Transportation Access]
14a.Barge access and capacity - distance, construction, or1
upgrade requirements
14b. Rail line access and capacity - distance, spur requirements.
line capacity, or upgrade requirements

Bell Bend

The nearest existing barge access to the Seedco Industrial Park is located more than
50 mi away from the site on the Susquehanna River.
5.00

There is an existing Conrail freight rail line at the Seedco Industrial Park. The rail line
runs along the western edge of the property.
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Appendix C-Environmental Scoring Justification (continued)
Seedco Industrial Park
Ranking Criteria'

Score

Justification

15a. Vibratory ground motion - seismic peak ground acceleration

5

15b. Depth to bedrock, soil stability, and compaction

3

15c. Surface faulting and deformations

5

Based on the USGS' 2008 National Seismic Hazard Map, the Peak PGA with 2
percent probability of exceedance in 50 years at this site is 0.071g.
According to Pennsylvania DCNR, NRCS, and the USGS, the bedrock at this site
may be within 20 feet of the existing ground surface or residual soils developed from
Paleozoic bedrock could extend greater than 20 ft bgs.
Based on the USGS Earthquake Hazards Program/Quaternary Fault and Fold
Database, the distance between the site and the closest fault area (the Central
Virginia Seismic Zone) is greater than 100 mi.
According to the BTGS and Pennsylvania DCNR, there are sinkholes within 20 miles
of the site and the susceptibility to landslides has been categorized as generally low,
but includes local areas of high to moderate susceptibility. A search of NMMR for
mines in Northumberland County resulted in multiple listings for underground,
surface, and combined-type mines for coal and non-coal commodities. No readily
available maps showing underground mine locations in relation to the site were
found; however, the site is located within the southern anthracite field and
underground mines within 3 mi are a possibility. A map showing the locations of noncoal mines in Northumberland County identified multiple locations but does not
distinguish between mine types (underground vs. surface vs. combined) (DCNR,
2009b). These non-coal mine locations are within a 10-mi radius based on visual
inspection of non-coal mine distribution in Northumberland County.

15. Geology(Seismology

I_
15d. Other geological hazards

2

16. Wetlands
16a. Total Wetlands Within Property Boundary

5

16b. Total Acres of Wetlands Within Site

5

16c. High Quality Wetlands Within Site

5

Bell Bend

According to the NWI database, approximately 0.2 percent, or 2 acres of the 1,061acre property, is wetlands.
According to the NWI database, the 424-acre site contains approximately 0.8 acre of
wetlands.
This site does not contain any state-designated high-quality wetlands.
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Appendix C-Environmental Scoring Justification (continued)
•-

BBNPP Site

Ranking Criteria'
1.

Score I

J ustification

Land use, including availability, and areas requiring special consideration
1la. Land Area and Existing Facilities: Ability to support the
5.00
The proposed plant layout plan can be accommodated on the site as shown in the BBNPP
combined EPR footprint including the protected area,
Environmental Report (ER) (UniStar Nuclear Services, LLC [UniStar Nuclear], 2009a) with

cooling towers, ponds, switchyard, construction support
areas
lb. Hazardous waste or spoils areas

4.78

Ic. Zoning

3.67

1d. Distance to dedicated land

3.00

le. Topography

3.00

no changes needed in the layout and no restrictions for construction work areas.
According to the PDEP eMapPA, the site contains or is located adjacent to the PP&L Class I
Demo Site #3, a Residual Waste Operation Landfill. The PDEP database indicated that the
landfill is inactive and in compliance.
According to the BBNPP ER, most of the BBNPP site is zoned as Agricultural District, with a
much smaller portion zoned as Conservation District. Areas to the north and east containing
the existing nuclear power plant are zoned heavy industrial. According to Delphi Panel
members from PPL, rezoning of the BBNPP site is expected to be complete by November
23U9.
The nearest Dedicated Land, Ber Vaughn Park, is located approximately 5.8 mi from the

BBNPP site.

2.

There is approximately 130 ft of relief across the site. However. the plot plan can be
accommodated with limited cut and fill activities.

Hydrology, water quality, and water availability
2a. Water Quality

5

2b. Receiving Body Water Quality

3

2c. Water availability

5

Terrestrial resources (including endangered species)
3a. Endangered/threatened habitats

5

The segment of the North Branch of the Susquehanna River that would be the source of
cooling water for the BBNPP is considered freshwater surface water. This portion of the
North Branch of the Susquehanna River is located approximately 2 mi from the BBNPP site
This segment of the river is identified as part of Drainage List K (§ 93.9k - Lackawanna
River to West Branch) of the Susquehanna River Basin.

3.

Bell Bend

The segment of the North Branch of the Susquehanna River Basin is part of the main stem
of the Susquehanna River between the Lackawanna River and the West Branch
Susquehanna River. The Water Use Protected designation for this segment of the river is
warm-water fishery.
The main source of water for the BBNPP site would be the North Branch of the
Susquehanna River. The lowest 7-day average flow in a 10-year period (7Q10) for the
period of record (July 1999 - July 2009) for the river at the nearest USGS gage (01536500)
is approximately 505 million gallons per day (mgd). The total water usage at the BBNPP site
is estimated to be 50 mgd.
No identified federally or state-listed T&E terrestrial species or their habitats have been
identified on or adjacent to the site.
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Appendix C-Environmental Scoring Justification (continued)
BBNPP Site

Ranking Criteria'

Score

J

Justification

4

Approximately 8 percent of the site footprint is affected by a 100- or 500-year FEMA
floodplain or state floodplain zone.

4a. Endangered/threatened habitats

5

While a variety of federally and state-listed T&E aquatic species have been identified as
occurring within and near the BBNPP site, to date, surveys have not identified any aquatic

4b. Thermal Discharge Sensitivity

3

3b. Floodplains

4. Aquatic biological resources (including endangered species)
LT&E

species.

The BBNPP site would use the North Branch of the Susquehanna River as the source of
cooling water. The main stem of the North Branch of the Susquehanna River in this area is
classified as a warm-water fishery.

5. Socioeconomics (including aesthetics, demography, and infrastructure)
5a. Emergency services

5
I

5b. Construction traffic

3

5c. Construction workforce

3

5d. Housing and necessities

1

Eleven hospitals, 31 police stations or sheriff departments, and 39 fire stations or
departments (including volunteer stations) are located within Luzerne County. Luzerne
County has an emergency management agency that helps prepare for, manage, and
recover from any type of natural disaster and emergency or threat to secunty that may occur
within the county. Pennsylvania also has an emergency management agency with
jurisdiction over Luzerne County.
No interstates, U.S. highways. or state highways are located within 1 mi of the site. U.S.
Highway 11 is located within 5 mi of the site to south and east. Other state highways within
5 mi of the site include State Highway 239 to the east, and State Highway 93 and State
Highway 339 to the south.

5e. Schools

Bell Bend

1

3

According to Chapter 4 of the BBNPP ER (UniStar Nuclear, 2009a), an estimated maximum
workforce of 3,950 employees would be needed during construction of the facility.
According to May 2008 DOL BLS metropolitan and non-metropolitan area data estimates,
the construction workforce required for the project would represent approximately 6 percent
of the total construction workforce in the area.
According to the census tract data, a total of 130,348 housing units are vacant or not
occupied, which represents approximately 33 times the projected construction workforce.
The nearest population center of 25,000 or more is Wilkes-Barre, Pennsylvania, which is
approximately 16 mi away.
There are approximately 636 public and private elementary, middle, and high schools within
I a 50-mi radius of the site.
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A Apendix C-Environmental Scorina Justification (continued)
BBNPP Site
Ranking Criterial

6.

7.

Score

Justification

6a. Minority population

5

6b. Low-income population

4

The BBNPP site is located in Census Tract (CT) 2161 Block Group (BG 2). The site's
CT/BG (CT 2161 BG 5) has a lower percentage of minority residents compared to eight of
the ten adjacent CT/BGs, Luzerne County and the State of Pennsylvania. An adjacent
CT/BG (CT 2162 BG 5) has the highest minority population percentage (2.2 percent) of the
CT/BGs at or adjacent to the site. This CT/BG's (CT 2162 BG 5) minority population
percentage is below Luzerne County and the State of Pennsylvania.
The percent of poverty for CT 2161 BG 2 is higher than nine of the ten adjacent CT/BGs,
but less than Luzerne County and the State of Pennsylvania. An adjacent CT/BG (CT 2161
BG 2) has the highest low-income population percentage (10.2 percent) of the CT/BGs at or
adjacent to the site. This CT/BG's (CT 2161 BG 2) low-income population percentage is
below Luzerne County and the State of Pennsylvania.

Environmental Justice (EJ)

Historic and Cultural Resources
7a Historic buildings, structures, objects and sites

3

J

5

7b. Historic districts

Based on available information from the NRHP and the Pennsylvania SHPO, there are three
NRHP-listed properties within 5 miles
of the site; however, none are within
1 mi of the siteBased on available information from the NRHP and Pennsylvania SHPO, there are no
NRHP-listed historic districts within 5 mi of the site.

8. Air Quality (Climate &Meteorology)
8a. Weather risks/conditions

5

The historical frequency of occurrence of tornadoes in Pennsylvania is low, as it is located
more than 100 mi from the coast, with only 2 reported occurrences of F4 (Fujita Scale)
tornadoes (207-260 miles per hour [mph]), and less than 20 reported occurrences of an F3
tornado (158-206 mph) since 1950. Given the large size of the state, this equates to a very
low expected frequency of occurrence of a tornado at any given location.
The observed frequency of occurrence of hurricanes passing through Pennsylvania is very
low. There have been no reported occurrences of Category 3 hurricanes (110-130 mph)
passing within 100 mi of the state, and only three Category 2 hurricanes (96-110 mph) have
passed within 100 mi of the state (only one made landfall) during the period of record
100 years).

_(approximately

8b. Prevention of Significant Deterioration (PSD) Class I Area,
Attainment / Non-attainment Area
9.

5

The BBNPP site is in Luzerne County, which is currently designated as in attainment for all
pollutants. There are no PSD Class I areas in Pennsylvania, and there are no Class I areas
within 100 mi of the site.

3

There are greater than 25, but less than 75 residences or businesses within 1 mi of the Site.

Human Health

9a. Emergency preparedness program- proximity of
residences/businesses for exclusion zone

I

_

9b. Radiological pathways - water
5

Bell Bend

No schools or hospitals located within 1 mi of the Site.

The distance from the Site to the nearest sole source aquifer (New Jersey Coastal Plain
Aquifer System) is greater than 5 mi (49.64 mi) A public water supply intake does not exist
within 5 mi of the Site.
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BBNPP Site
1_Score I

Ranking Criteria'
9c. Radiological pathways - food

Justification
The site is located on agricultural land. Shellfish beds are located more than 50 mi from the
site.

10. Postulated Accidents(a)
1Oa, Distance to nearby potentially hazardous facilities

11. Fuel Cycle Impacts (Transport of Radioactive Material)
11 a. Support/challenges to transport of nuclear fuel and wastes

A Canadian Pacific rail line is located across the Susquehanna River 2.0 mi from the
BBNPP site. There is a PPL-owned rail line approximately 0.7 mi from the site reactor
building location on the west side of the Susquehanna River, however, hazardous materials
are not transported via this line. A natural gas pipeline operated by Williams Gas is located
1.9 mi from the site. There are two industrial sites within 5 mi of the site: Sun Pipeline at
Hess Mountain (3.8 mi) and Berwick Armory (4 mi). There are four quarries located within 5
mi of the site: Rinehimer Quarry (clay and shale) (1.3 mi). Bower Salem Quarry (clay) (1.4
miles), Riverview Block Quarry (shale) (1.8 mi), and Bower Cedar Rock Quarry (shale) (2.8
mi). There are no major airports or military air bases or stations within 10 mi of the site.

1

The distance from the BBNPP site to the National Repository at Yucca Mountain is greater
than 2,000 mi, and the distance to Waste Control Specialists in Andrews, Texas. the closest
low-level waste site, is greater than 1,000 mi, whether by rail or road. There is one census
tract along the truck and rail routes with a population density greater than 2,601 ppsm. This
census tract is located within the first 10 mi from the site.

12. Transmission corridors (land used, feasibility, and resources affected)
12a. Proximity/availability of power corridors
i 4.78
There are two existing 500 kV transmission lines, the Susquehanna 500 kV lines for
possible interconnection to the east of the BNNPP site. Therefore, the nearest viable
transmission lines to consider for a potential POI are 500 kV transmission lines located
approximately 0.8 mi away from the site.. To accommodate this new POI option, there is the
possibility of creating a new 0.8 mi ROW to allow for a new transmission corridor for a new
POI with the Susquehanna 500kV lines.
In addition, new transmission system upgrades, including the Susquehanna-Roseland line.
are being pursued by the Pennsylvania-New Jersey-Maryland Interconnection, LLC (PJM)
and PPL Electric Utilities independent of the Bell Bend project. This new line is targeted for
completion by 2012, thereby, enabling the new units to also directly connect to the new
Susquehanna-Roseland line.
13. Population distribution and density
13a. Distance to population centers
4
Based on the U.S. Census consolidated cities and incorporated places, the nearest
population center of 25,000 or more, Wilkes-Barre, Pennsylvania, is located 16.2 mi from
the BBNPP site.
I

13b. Population density

3

Based on 2007 U.S. Census Bureau data, the population density within a 20-mi radius of

the BBNPP site is 243 ppsm.

Bell Bend
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I ScoreI

Justification

1

The nearest existing barge access to the BBNPP site is located more than 50 mi away from
the site on the Susquehanna River.
A rail spur owned by PPL runs up to the eastern border of the site.

14. Facility costs [Transportation Access]
14a. Barge access and capacity - distance, construction, or
upgrade requirements
14b. Rail line access and capacity - distance, spur

4.89

requirements, line capacity, or upgrade requirements

15. GeologylSeismology
15a. Vibratory ground motion - seismic peak ground
acceleration
15b. Depth to bedrock, soil stability, and compaction

5
3

15c. Surface faulting and deformations

5

15d. Other geological hazards

3

16. Wetlands

16a. Total Wetlands Within Property Boundary

T

5

Based on the USGS's 2008 National Seismic Hazard Map, the PGA with 2 percent
probability of exceedance in 50 years at this site is 0.071g.
According to the Pennsylvania DCNR, NRCS, and the BBNPP Final Safety Analysis Report
(UniStar Nuclear, 2009b), the depth to bedrock may be greater than 20 feet, with
Quaternary-age soils overlying the site. However. the existing structures at the adjacent
BBNPP units facility are founded on sound rock, and: therefore, depth of rock at the site
may bc practical for foundations.
Based on the USGS Earthquake Hazards Program/Quaternary Fault and Fold Database.
the distancebetween the site and the closest fault area (the Central Virginia Seismic Zone)
is greater than 100 mi.
According to the BTGS, karst features are greater than 20 mi from the site. According to the
Pennsylvania DCNR, the susceptibility of the area to landslides has been categorized as
generally low, but includes local areas of high to moderate susceptibility. The NMMR states
that there are numerous listings of underground (U), surface (S), and combined (C) mine
types in Luzerne County. Luzerne County contains the North Anthracite Field and the
Eastern Middle Anthracite Field. No readily available maps showing underground mine
locations in relation to the site were found; however, based on the general distribution maps
of anthracite coal in Luzerne County, it is likely that underground mines occur within 10 mi of
the site.
According to the NWI database, approximately 4.7 percent. or 41 acres of the 882-acre
property, is wetlands.

16b- Total Acres of Wetlands Within Site

1

16c. High Quality Wetlands Within Site

5

According to the NWI database, the 424-acre site contains approximately 29 acres of

wetlands.
This site does not contain any state-designated high-quality wetlands

Yellow highlighted row is from Ref NUREG-1 555 Subject Areas for Candidate Site Selection and Screening. No fill is Functional Evaluation Elements [EPRI Siting Study]

Bell Bend

C-21
© 2009 UniStar Nuclear Services. LLC All rights reserved.
COPYRIGHT PROTECTED

Rev. 0

UniStar
Sppendix

D-Weighting Criteria

In evaluating the inevitable trade-offs between suitability criteria, it is necessary to assign a relative importance (i.e.,
weight) to each criterion in selecting a power plant site. As such, weighting factors were assigned to each of the 16 major
criteria topics using the Delphi process with a nine member panel. This panel was developed, based on their knowledge,
skills, and specific areas of expertise, to conduct the evaluation of the PotentialSites. This panel established the
weighting factors and evaluated specific criteria that were defined to be subjective in nature.
The Delphi Panel responsible for development of the Bell Bend Nuclear Power Plant siting evaluation included two
members from CH2MHILL, two members from AREVA, and five members from PPL/Bell Bend (comprised of three senior
environmental professionals, a regulatory manager, and an engineering manager). In addition, subject matter experts
(SME), from CH2MHILL and AREVA, were available to discuss and provide input as requested by panel members for
further clarification during the session.
Panel members rated the importance of each criterion and assigned weights relative to the other criteria, which are
presented in the table below.
Criteria Topic
1. Land use, including availability, and areas requiring special consideration
2.
3.
4.
5.

Hydrology, water quality, and water availability
Terrestrial resources (including endangered species)
Aquatic biological resources (including endangered species)
Socioeconomics (including aesthetics, demography, and infrastructure)

6. Environmental Justice
7. Historic and CulturalResources
8. Air Quality
9. Human Health
10. Postulated Accidents(a)
11. Fuel Cycle Impacts(a)
12. Transmission corridors (land used, feasibility, and resources affected)
13. Population distribution and density
14. Transportation Access
15. Geology/Seismology

8.0

16. Wetlands

Bell Bend

Weight
6.0
9.0
7.0
7.0
5.5
5.0
5.0
4.0
6.0
6.0
3.0
8.0
9.0
5.5
7.0
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,Appendix E-Acronyms and Abbreviations
wac

.kN

ASCE
CEG
CFR
COMAR
CPCN
DOE
EIA
EPA
EPR
EPRI
ESP
ESRP
FDR
FEMA
GIS
ha
km
km2
kV
MDNR
MDE
MDPSC
mi
mi2
EIPA

RC
NUREG
ppsm
PPRP
PSC
PSL
RCRA
rem
ROI
SEQRA
TEDE
UniStar

Bell Bend

acre
American Society of Civil Engineers
Constellation Energy Group, Incorporated
Code of Federal Regulations
Code of Maryland Regulations
Certificate of Public Convenience and Necessity
U.S. Department of Energy
Energy Information Administration
U.S. Environmental Protection Agency
Evolutionary Power Reactor
Electric Power Research Institute
early site permit
Environmental Standard Review Plan
Franklin D. Roosevelt
Federal Emergency Management Agency
geographic information system
hectare
kilometer
square kilometer
kilovolt
Maryland Department of Natural Resources
Maryland Department of the Environment
Maryland Public Services, Commission
mile
square mile
National Environmental Policy Act of 1969
U.S. Nuclear Regulatory Commission
U.S. Nuclear Regulatory Commission: Reports or brochures on regulatory decisions, results of
research, results of incident investigations, a'nd other technical and administrative information.
persons per square mile
Power Plant Research Program
Public Services Commission
Public Service Law
Resource Conservation and Recovery Act
roentgen equivalent man
region of interest
State Environmental Quality Review Act
total effective equivalent dose
UniStar Nuclear Operating Services
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