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1.0 INTRODUCTION

Eco-Tech Consultants, Inc. was contracted by Parsons Transportation Group (Parsons) to produce a
Biological Assessment (BA) for the U.S. 50 Bypass (East) in Jennings County, Indiana. The purpose of
this BA is to identify and discuss potential impacts to federally-listed species as a result of the U.S.
50 Bypass project.

In accordance with the Endangered Species Act (ESA) of 1973, federal agencies (and associated
state agencies that receive federal funding) are required “to insure that any action authorized,
funded, or carried out by such agency is not likely to jeopardize the continued existence of any
endangered or threatened species or result in the destruction or adverse modification of any
habitat of such species determined to be critical unless an exemption has been granted.”

2.0 PROJECT DESCRIPTION

2.1. Background and Purpose

The U.S. 50 North Vernon Bypass project involves construction of a highway bypass around the
city of North Vernon in Jennings County. Construction on the western half of the project, which
consists of a new two-lane road from U.S. 50 northeast to SR 3 north of North Vernon, began in
March 2012. The approximate length of this roadway is 4.5 miles.

Within the current document effects are discussed that would be associated with a proposed
extension of the new roadway currently under construction between C.R. 400W and S.R. 3. This
extension would run from S.R. 3 on the north side of North Vernon east and south to rejoin
existing U.S. 50 east of North Vernon, thus completing a northern bypass of North Vernon.

When completed, the project will reduce congestion in and around North Vernon, improve
safety, improve accessibility, and meet local and state planning objectives.

The purpose of this project is to resolve four documented transportation problems in the U.S.
50/North Vernon area. Specifically, the project will:

= Reduce congestion along U.S. 50 and S.R. 3/S.R. 7 through and around North Vernon;

* Provide a safer transportation facility for both truck and passenger vehicles through and
around North Vernon;

= Provide an efficient transportation link between the existing and growing industrial area
on the north side of North Vernon to U.S. 50; and

» Support state and local transportation planning.

Information about the project is available at: http://www.in.gov/indot/projects/2429.htm

Numerous alternatives have been considered during the history of this project. Most recently,
seven alternatives (6D, 4SB1, 4SB2, 4MB1, 4MB2, 4NB1, and 4NB2) were considered during
multi-agency meetings, and alternative 6D was selected as the preferred alternative.
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2.2.  Proposed Action

Alternative 6D begins at S.R. 3, progressing east until it turns southward after crossing N C.R. 75
W. The alignment then proceeds east after crossing W C.R. 250 N to meet U.S. 50 at the
project’s southeastern terminus. The length of this alignment is approximately 3.3 miles, and
the proposed Right of Way (ROW) ranges in width from 300 to 500 feet (Exhibits 1 & 2).

2.3. Project Area

The proposed project is located in Jennings County, Indiana, east of the City of North Vernon.
The project falls within the North Vernon and Butlerville, Indiana USGS 7.5-Minute Topographic
Quadrangles. Land use within the immediate surrounding area consists primarily of agriculture,
forested land, and residential land. Prominent ecological features in the vicinity of the project
include a relatively large forest block associated with Selmier State Forest and the Vernon Fork
of the Muscatatuck River. The Vernon Fork has an approximate drainage area of 110 mi?, much
of which is forested.

The project is situated entirely within the Eastern Corn Belt Plains (55) Level Ill Ecoregion as
mapped by the US Environmental Protection Agency (USEPA 1997). This section of the Eastern
Corn Belt Plains (55) is characterized by rolling plains with poorly drained soils and high stream
biodiversity. Average annual precipitation is 35-40 inches. This area has been heavily cleared for
agriculture, especially corn and soybeans.

3.0 IDENTIFICATION OF LISTED SPECIES

3.1.  Critical Habitat
No critical habitat for any federally-listed species is present within the project area. The only
critical habitat currently designated in Indiana for species considered in this BA is for Indiana
bat hibernacula in Crawford and Greene Counties (USFWS 2012a).

3.2. Consultation to Date

Federally-Listed Species

During early coordination with state and federal agencies two federally-listed species were
identified as occurring within the vicinity of the project: the Indiana bat (Myotis sodalis,
federally endangered) and the gray bat (Myotis grisescens, federally endangered). An additional
species found in the area, the bald eagle (Haliaeetus leucocephalus), was de-listed in 2007;
however, this species remains protected under the Bald and Golden Eagle Protection Act and
the Migratory Bird Treaty Act (as do all native migratory birds).

The federally endangered gray bat (Myotis grisescens) has been recorded from Crosley Fish and
Wildlife Area approximately 3 miles from the project area. Prior to surveys conducted in 2012,
the nearest documented case of Indiana bat presence was approximately five miles northeast
of the project area along the Vernon Fork of the Muscatatuck River. Additionally, other
documented cases of Indiana bat presence were found in Big Oaks National Wildlife Refuge,
approximately 5 miles east of the project area (Ronald Hellmich, Indiana Division of Nature

Appendix G, page 5



Biological Assessment - US 50 East (Bypass), North Vernon, IN May 2013

Preserves, pers. comm.; Appendix A). Indiana bats are also known from Muscatatuck National
Wildlife Refuge. The three groups of Indiana bat records demonstrate presence of the Indiana
bat within this area of the state, but the colonies are too far from the project to be affected by
it (personal communication, Mike Litwin, USFWS).

Further consultation with an additional specialist within the Indiana Department of Natural
Resources (IDNR), yielded information involving an acoustic study performed on Selmier State
Forest from May 11 to 15, 2012 (Scott Haulton, IDNR Wildlife Specialist, pers. comm.). During
this study no pulses were identified as Indiana bats (See Section 4.2 and correspondence from
IDNR representative Scott Haulton in Appendix A).

On August 6, 2012 a juvenile female Indiana bat was captured on the western side of the
project area. Radio-tracking was unsuccessful; therefore, no information regarding foraging
habitat or roost tree location is available for this bat. The results of this survey are detailed in a
previous report from Eco-Tech Consultants, Inc. (dated September 2012) and summarized in
Section 4 of this report. No gray bats were captured in the project area during surveys
conducted in 2009 or 2012.

Due to the presence of a federally-listed species, informal consultation for Indiana bats has
been on-going during development and assessment of proposed alternatives for this project.
This Biological Assessment is provided in order to determine whether formal consultation is
necessary (see Coordination Letters in Appendix A).

Additional Species

Information regarding additional rare species within the project area is provided here because
such species may become federally-listed in the future. To date, none of these species are
candidates or proposed for federal listing; therefore, they will not be discussed outside this
section of the Biological Assessment. Recommendations were provided by the IDNR for state
listed species possible from the area based on information from the Indiana Natural Heritage
Data Center. Several plant and animal species are known from the area, but only two, the
eastern box turtle (Terrapene carolina carolina; state special concern (SSC)) and eastern
hemlock (Tsuga canadensis; watch list (WL)), are known from the site. Listed plant species
known from near the impact area include Sullivantia (Sullivantia sullivantii; state threatened
(ST)), shining ladies’-tresses (Spiranthes lucida; state rare (SR)), barren strawberry (Waldsteinia
fragarioides; SR), wolf bluegrass (Poa wolfii; SR), and eastern hemlock (Tsuga canadensis; (WL).
Listed animal species include the eastern box turtle, Kirtland’s Snake (Clonophis kirtlandii; state
endangered (SE)), least weasel (Mustela nivalis; SSC), and Bald Eagle (SSC). In addition to state-
listed species provided by IDNR, the evening bat (Nycticeius humeralis, SE), is also known to
inhabit the project area (see results of 2009 bat survey; Appendix B).

The IDNR recommended avoiding and minimizing all impacts, to the extent possible, to state-
listed species. Impacts to listed plant species and the least weasel were not anticipated by
IDNR. To avoid impacts to eastern box turtles, Kirtland’s snakes, and other herpetofauna, the
IDNR recommended conducting construction operations between April and October to avoid
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impacts to hibernating individuals. Moreover, they recommended removing all debris and
vegetation, to the extent possible, from the work area to discourage individuals from using the
work site for cover. Additionally, silt fencing should be placed around the work site to prevent
individuals from entering the site. Finally, a thorough search for individuals should be
conducted by an accredited herpetologist within the work site each day and any captured
individuals should be relocated away from the work site. The eastern hemlock and Bald Eagle
could potentially be impacted near riparian areas. To reduce impacts the IDNR recommended
avoiding areas with eastern hemlock stands and minimizing the amount of riparian tree
clearing.

4.0 SPECIES STATUS AND LIFE HISTORY

Species Status

The Indiana bat is a temperate, insectivorous, migratory bat that hibernates in caves and
abandoned mines during winter and spends the summer season in forested areas. It was listed
as an endangered species on March 11, 1967 by the USFWS. However, the Indiana bat did not
receive protection until enactment of the Endangered Species Act (ESA) in 1973 (Public Law 93-
205), as amended. Critical habitat for the species was designated on September 24, 1976; it
consisted of 11 caves and two mines in six states. Several years following its listing, biologists
developed an Indiana bat recovery plan which outlines habitat requirements, critical habitat,
potential causes for declines, and recovery objectives (Federal Register 1976b). The recovery
plan was reviewed and published by the USFWS in 1983 (Brady et al. 1983). An agency draft of a
revised plan was published in 1999, but it was never finalized (USFWS 1999). The Indiana bat
recovery team is currently utilizing new information and making revisions to the recovery plan
(USFWS 2007).

This steady overall decline can be attributed to several causes, including human modifications
to hibernacula and surrounding areas, disturbance and vandalism of hibernacula, natural
catastrophes, and threats to summer habitat and migration pathways, including loss and
degradation of forested habitat (USFWS 2007). Even with the discovery of many new, large
hibernacula, the range wide population estimate dropped approximately 57 percent from 1965
to 2001. However, estimates of range wide Indiana bat population totals from surveys
conducted post-2001 have actually increased. In 2005, a 16.9% population increase was found,
yielding an approximate total of 425,430 Indiana bats (USFWS 2007). According to the USFWS
(2012) the Indiana bat range wide population estimate was 468,184. The USFWS views the
apparent upward population trend as viable because the same surveyors have been
consistently conducting the winter surveys at all large hibernacula over the past 20 years. In
addition, large increases in local populations at 34 known high-priority hibernacula in recent
years have been observed. The USFWS (2007) anticipates that planned improvements in
hibernacula survey methodology will soon provide an even greater confidence level in the
overall population trend.

White-nose syndrome (WNS), a fungal disease first found in cave-hibernating bats during the

winter of 2006-2007, presents a severe threat to Indiana bats. Having been found originally in
New England, this malady has already caused catastrophic die-offs of bats in the eastern U.S.
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Indiana bats are known to be susceptible to WNS, which is associated with the fungus
Geomyces destructans. WNS has killed over one million bats in the eastern U.S., and was
recently discovered in both Kentucky and Indiana (USFWS 2011c).

Distribution

The Indiana bat’s range includes most of the eastern United States. It is known to occur from
Oklahoma, lowa, and Wisconsin east to Vermont, and south to northwestern Florida (Barbour
and Davis 1969, Gardner and Cook 2002). The species’ range is generally consistent with the
presence of limestone caves that serve as hibernacula in the winter (Menzel et al. 2000).
According to the USFWS (2007) winter survey results from 2005 indicated that there were a
total of 23 Priority 1 hibernacula in seven states; including lllinois (one site), Indiana (seven
sites), Kentucky (five sites), Missouri (six sites), New York (two sites), Tennessee (one site), and
West Virginia (one site). Over 90 percent of the estimated range wide Indiana bat population
hibernates in only five states, Indiana (45.2%), Missouri (14.2%), Kentucky (13.6%), lllinois
(9.7%), and New York (9.1%).

Indiana bats are known to migrate up to 360 miles from their hibernacula to find suitable
summer habitat to raise offspring (Kurta and Murray 2002, Winhold and Kurta 2006). However,
some migrate much shorter distances as evidenced by banded females recovered from
maternity colonies at Mammoth Cave National Park. Additionally, recent radio-telemetry
studies in New York found that of 70 individuals emerging from three hibernacula most
migrated to summer habitat only 40 miles away (USFWS 2007). Until recently, it was thought
that the entire species, with the exception of some males, migrated north and west from their
hibernacula to forested areas in Missouri, Indiana, Kentucky, lowa, Ohio, and Michigan during
the summer. This migration pattern was illustrated by Barbour and Davis (1969), with summer
band recoveries near the Wayne National Forest in southern Ohio of both male and female bats
banded at Carter Caves State Resort Park, in Carter County, Kentucky. Moreover, reproductive
Indiana bats have now been documented in the following states: Arkansas, lllinois, Indiana,
lowa, Kentucky, Michigan, Maryland, Missouri, New Jersey, New York, North Carolina, Ohio,
Pennsylvania, Tennessee, Vermont, Virginia, and West Virginia (USFWS 2007).

Although Indiana bat maternity colonies occur throughout much of the mideastern United
States (e.g., West Virginia, Virginia, Pennsylvania, New York), they appear to be relatively less
abundant in these peripheral portions of their range (USFWS 2007). The regional differences in
summer distribution and relative abundance are likely influenced by geographic distribution of
important hibernacula and also by regional climate and elevation variation (USFWS 2007, Brack
et al. 2002). Therefore, the understanding of how and to what extent these factors influence
the distribution and abundance of maternity colonies is still evolving (USFWS 2007).

Winter Habitat

Indiana bats use sloughing bark and cracks in dead, partially dead, and live trees as day roosts
during autumn (Kiser and Elliott 1996, MacGregor et al.1999). Autumn roost trees range from
4.7 to 26.4 inches in diameter at breast height (dbh) and occur in forested, semi-forested, and
open habitats (Kiser and Elliott 1996). Depending on local weather conditions, Indiana bats
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normally enter the hibernaculum in October and remain there through April (Hall 1962, LaVal et
al. 1977, LaVal and LaVal 1980).

Prior to entering the hibernacula in autumn, swarming occurs at the entrances of either the
hibernacula (Cope and Humphrey 1977) or other caves located near the hibernacula (LaVal et
al. 1977). Swarming usually lasts for several weeks (August - September) and mating occurs
toward the end of this period. Mated females usually enter directly into hibernation, whereas
males may remain active through the end of November. Reproductive females store sperm
through the winter, delaying fertilization until early May. During April and May the majority of
the Indiana bat population emerges leaving their cave areas to find suitable summer habitat.
However, some male and non-reproductive female Indiana bats will remain near the
hibernacula during the summer. Females usually start grouping into larger nursery colonies by
mid-May and give birth to a single young between late June and early July (Easterla and
Watkins 1969, Humphrey et al. 1977).

Indiana bats hibernate primarily in caves, but they have also have been documented using
abandoned mines. As of November 2006, the USFWS (2007) has winter records of 281 distinct
hibernacula in 19 states that have been occupied continually since 1995. According to Barbour
and Davis (1969), temperature and relative humidity are important factors in the selection of
hibernation sites. During the early autumn, Indiana bats roost in warm sections of caves and
move to lower temperature areas of the cave as outside temperatures decrease. In mid-winter
Indiana bats tend to roost in portions of the cave where temperatures are cool (37° to 43°F).
Relative humidity in Indiana bat hibernacula tends to be high, usually above 74 percent, but not
exceeding saturation (Hall 1962, Humphrey 1978, Kurta and Teramino 1994, LaVal et al. 1976).

Summer Habitat

Selection of roost trees by Indiana bat colonies is based on structural characteristics. Tree
diameter, solar exposure, and height in canopy are among the most important factors involved
in roost selection (Romme et al. 1995, Kurta and Murray 2002). Male and female Indiana bats
inhabit different habitats and choose roost trees with differing characteristics during the
summer months (Kurta 2005). Reproductive females tend to choose roosts in mature forests
with large trees, scattered gaps in the canopy, and an open understory (Gardner et al. 1991a,
Callahan et al. 1997). The number of available roost trees in an area influences the suitability of
habitat for female Indiana bats (Kurta 2005, Farmer et al. 2002). Gardner et al. (1991a) found
that of 39 roost trees evaluated, 31% were not suitable the following summer, and that 33% of
the remaining trees were unavailable for use after two summers. Thus, roost trees are an
ephemeral resource.

Maternity colonies have been found under sloughing bark of dead, partially dead and live trees
(Carter 2003, Gardner et al. 1991a, Kurta et al. 1993, Kurta et al. 2002, Romme et al. 1995).
These colonies have been found in lowland forests (Cope et al. 1974, Humphrey et al. 1977),
and more recently in upland forests (Callahan et al. 1997, Clark et al. 1987, Gardner et al.
1991a, Kiser et al. 2002). Such colonies are usually located in large-diameter, standing dead
trees, with direct exposure to sunlight (Callahan et al. 1997). Maternity roosts can contain over
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350 individual bats during July and August (Kiser et al. 1998). During Callahan’s study (1997), he
arranged roost trees into two groups depending on the intensity of use and size of the colony
that used each tree. Callahan (1993) classified any tree that was used more than once by
greater than 30 bats each time as a primary roost tree, and any tree with less than 30 bats or
used only once as an alternate roost tree. The primary roost trees had an average dbh of 22.4
inches, while open snags used as alternate roosts had an average dbh of 20.9 inches (Callahan
et al. 1997).

Indiana bats require more than one roost tree to fulfill their needs during the summer (Callahan
et al. 1997). Barclay and Kurta (2004) found one maternity colony that used 18 roost trees
during a single summer. In addition, Indiana bats are known to roost in several different species
of trees, selecting roost trees by the structural composition of each tree. Farmer et al. (1997)
contends that structure is probably more important than tree species in selection of roost
trees.

Twelve tree species are listed in the Habitat Suitability Index Model (Romme et al. 1995) as
primary species (class 1 trees). The trees listed by Romme et al. (1995) include: silver maple
(Acer saccharinum), shagbark hickory (Carya ovata), shellbark hickory (C. laciniosa), bitternut
hickory (C. cordiformis), green ash (Fraxinus pennsylvanica), white ash (F. americana), eastern
cottonwood (Populus deltoides), northern red oak (Quercus rubra), post oak (Q. stellata), white
oak (Q. alba), slippery elm (Ulmus rubra), and American elm (U. americana). In addition to
these species, Romme et al. (1995) listed sugar maple (A. saccharum), shingle oak (Q.
imbricaria), and sassafras (Sassafras albidum) as class 2 trees. The class 2 trees are those
species believed to be less important, but still have the necessary characteristics to be used as
roosts. Trees normally used as primary roosts are dead and have a dbh greater than 12 inches
(Romme et al. 1995).

At least 33 tree species have been found to be roosts for reproductive female Indiana bats, and
87 percent of them are ashes (13%), elms (13%), hickories (22%), maples (15%), poplars (9%),
and oaks (15%; USFWS 2007). It was previously believed that oak and hickory were more
commonly used in the southern portion of the range (Callahan et al. 1997, Gardner et al.
1991a), and elm, ash, maple, and cottonwood were occupied more often in northern areas
(Kurta et al. 1996, 2002; Whitaker and Brack 2002). However, more recent research reveals that
Indiana bats occupy ash and elm most often in southern Illinois (Carter 2003) and hickories
most often in Vermont (Palm 2003). Therefore, it appears that tree species use is more closely
related to local availability and suitable structure than to broad regional preferences (USFWS
2007). Nonetheless, some common trees, such as American beech (Fagus grandifolia),
basswood (Tilia americana), black cherry (Prunus serotina), box elder (A. negundo), and willow
(Salix spp.), are rarely or never used, suggesting that they are typically not acceptable even
when suitable structure is present, especially as a primary roost (USFWS 2007).

Most (97%) roost trees of female Indiana bats at maternity sites are deciduous species, except
for a few coniferous trees discovered in the Great Smoky Mountains (Harvey 2002, Britzke et al.
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2003) and in New England (Palm 2003). This more likely reflects availability rather than a
preference for deciduous trees (USFWS 2007).

Food Habits

Historically, the Indiana bat was thought to prey primarily on moths (Lepidoptera), beetles
(Coleoptera), true flies (Diptera), and caddisflies (Trichoptera) (Belwood 1979, Brack 1983,
Brack and LaVal 1985). During a study by Belwood (1979), the primary insects consumed by
females and juveniles in southern Indiana were Lepidoptera (57%), Diptera (18%), and
Coleoptera (9%). Belwood’s information was very similar to a three-year study conducted by
Brack (1983) throughout Indiana. Brack (1983) found that Indiana bats consumed Lepidoptera
(48%), Coleoptera (24%), and Diptera (8.5%). He also found Trichoptera (9.8%) to be an
important food source. Studies by Lee (1993) and Kurta and Whitaker (1998) found that the
same four insect orders were consumed by Indiana bats in central/northern Indiana and in
Michigan. However, these studies showed that Indiana bats preyed much more heavily on
caddisflies in central/northern Indiana and in Michigan. The female Indiana bats in central and
northern Indiana consumed Lepidoptera (40%), Trichoptera (29%), Coleoptera (13%), and
Diptera (9%) (Lee 1993). The most recent Indiana bat food habits study was conducted in
Michigan at the northern limits of the species’ range. These bats consumed primarily
Trichoptera (55.1%) and Diptera (25.5%), which have aquatic larvae (Kurta and Whitaker 1998).
These authors hypothesized that Indiana bats in northern portions of their range feed more on
aquatic insects than southern populations because they forage primarily over streams and
wetlands.

Indiana bats forage primarily in forested habitats (Cope et al. 1974, Humphrey et al. 1977, LaVal
et al. 1977, Belwood 1979), but they will also forage in edges of forests and croplands, fallow
fields, and areas of impounded water (Gardner et al. 1991b). Indiana bats may utilize as many
as four different foraging areas during nightly foraging (Murray 1998), using the same travel
corridor each night to move from the roost tree to the foraging areas. It has been documented
that Indiana bats may travel up to 3.0 mi from their summer roosts to summer foraging areas
and will visit these same areas each night. Reproductively active females traveled a mean
distance of 1.5 mi from their roost trees to foraging areas in lllinois (Gardner et al. 1991b).
During a study by Pruitt et al. (1995) at the Jefferson Proving Ground (JPG), Jefferson County,
Indiana, reproductive female bats were found to travel a mean distance of 1.7 mi from their
original capture sites to their roost trees. Also at JPG, a male traveled 0.4 mi from the capture
site to its roost; this distance is less, but similar to the distance of 0.7 mi found by Gardner et al.
(1991b) for males in lllinois.

White-Nose Syndrome (WNS)

White-nose syndrome (WNS) is an emerging infectious fungal disease that has resulted in high
levels of mortality in multiple cave dwelling bat species. The emergence of this pathogen has
destabilized healthy bat populations causing 100% mortality in some regional populations. Its
alarming virulence and mortality, rapid spread, and epidemiological complexity has largely
shaped the way contemporary bat research and management is conducted. Bat management
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and conservation in the WNS era has arisen as one of the top conservation issues of the 21°
century.

White-nose syndrome (WNS) has been characterized as a condition affecting hibernating bats
and was named for the white fungal growth located on hairless areas of the body such as the
muzzle, ears, and/or wing/tail membranes (Blehert et al. 2009, Lorch et al. 2011, Meteyer et al.,
2011). Behavioral responses to WNS include movement to entrances of hibernacula, day flight
during mid-winter, cluster formation on the ground, and other uncharacteristic
winter/hibernating behavior (Blehert et al. 2009, Foley et al. 2011). Bats affected with WNS are
thought to leave their hibernacula early in search of food and, subsequently, starve or freeze to
death.

WNS was first documented by a photograph taken at Howes Cave, 52 kilometers west of
Albany, New York in February 2006 (Blehert et al. 2009). A caver photographed hibernating bats
with an unusual white substance on their muzzles and observed several dead bats (USFWS
2009a). The following winter, New York Department of Environmental Conservation biologists
documented WNS after observing bats exhibiting abnormal behavior, a white, powdery
substance on the muzzle, and a few hundred dead bats in several caves in the Albany, NY area
(USFWS 2009a). Since then, sick, dying and dead bats have been found in unprecedented
numbers in and around caves and mines throughout the eastern United States.

The USFWS now estimates bat mortality to be at least 5.7 million (USFWS 2012b). In some
hibernaculum, 90 to 100 percent of infected bats are dying (USFWS 2009). Since the 2010-2011
winters, WNS has spread to 19 states and four Canadian provinces including: Connecticut,
Indiana, Kentucky, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York,
North Carolina, Ohio, Pennsylvania, Tennessee, Vermont, Virginia, West Virginia, New
Brunswick (CAN), Nova Scotia (CAN), Ontario (CAN), and Quebec (CAN; USFWS 2011a). WNS
threatens to spread further into the Midwest, Southeast, and West which are home to many
federally endangered bat species as well as some the largest known bat populations in the
country (USFWS 2009a).

Researchers associate a newly identified psychrophilic fungus (Geomyces destructans) as the
etiologic agent of white-nose syndrome (Foley et al. 2011, Lorch et al. 2011, Blehert 2012,
Reeder et al. 2012, Warnecke et al. 2012). This fungus thrives in the cold (3-15°C) and humid
(>90%) conditions characteristic of the caves and mines used by bats (USFWS 2009b, Foley et al.
2011). Bats with obvious WNS symptoms have shown noticeable agitation and excessive
grooming. Biologists believe that these infected bats may be waking up more often throughout
hibernation to groom themselves leading to an increased use of fat reserves needed for winter
hibernation. However, once clean the bat will re-enter torpor allowing the fungus to re-
establish. Cryan et al. (2010) suggested the fungus might directly interfere with important
physiological functions leading to disruptions in homeostasis, thermoregulation, and respiration
while also increasing the risk of dehydration, among other things. Specifically, this fungus has
been observed to cause a higher metabolic rate in hibernating bats which can lead to more
frequent arousals (Janicki, 2010, Reeder et al. 2012). This can also result in the reduction of
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adipose storage in bats hibernating in caves, usually followed by mortality (Frick et al., 2010).
Nine bat species currently known to be affected by white-nose syndrome include the little
brown bat (Myotis lucifugus), Indiana bat, eastern small-footed bat (M. leibii), northern long-
eared bat (M. septentrionalis), gray bat (M. grisescens), tri-colored bat (Perimyotis subflavus),
big brown bat (Eptesicus fuscus), cave bat (M. velifer) and the southeastern bat (M.
austroriparius) (Foley et al. 2011). Both the federally listed Virginia big-eared bat (Corynorhinus
townsendii virginianus) and Ozark big-eared bat (Corynorhinus townsendii ingens) are found in
the affected area, but neither has been confirmed with white-nose syndrome of G. destructans
infection.

The means of transmission of WNS has shown to be possible through direct contact among bats
(Lorch et al. 2011). Evidence collected to date indicates that human activity in caves and mines
may be assisting in the spread of WNS since some caves used by people have WNS affected
bats, while other, nearby caves not used by people do not seem to be affected. It is likely that
the fungus can be transported inadvertently from site-to-site on gear and boots of cave visitors
(USFWS 20093, Lindner et al. 2010). Adherence to the federal WNS disinfection protocol is
required by all cavers, biologists, and tourists to reduce the human spread of this fungus
(USFWS, 2012b).

Human health implications are not known and there is no information indicating that people or
other animals have been affected after exposure to the white fungus (Blehert 2012).

5.0 SURVEY MIETHODS AND RESULTS

The following are excerpts from the respective previous studies. References to associated
figures have been removed; however, copies of the previous reports in their entirety can be
found in Appendices B, C, and D.

5.1. 2009 Eco-Tech Bat Survey

See also Appendix B.

Survey and Monitoring Methods

The survey was conducted according to the guidelines of Appendix 5 of the “Indiana Bat (Myotis
sodalis) Draft Recovery Plan: First Revision” (USFWS 2007). These guidelines call for one net site
to be mist netted for two calendar nights per one kilometer (km) of forested habitat to be
cleared. A thorough office review of the proposed project area was conducted by Eco-tech
biologists in order to identify forest impacts. Office review of aerial photography and
topographic maps found that approximately 4.1 km of forested habitat would be affected by
the project as it was aligned at that time, yielding four proposed mist net sites. Because the
proposed project would cross a major river, an additional net site was added in order to ensure
that sufficient sample effort was employed.

Potential sites were chosen based on factors such as the potential for presence of travel
corridors and water, in addition to a relatively closed canopy cover. Topographic maps and
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current aerial photographs were used to determine the extent of tree clearing, as well as the
presence or absence of these important factors. If any of the potential mist net sites were
found to not be suitable upon site visit, then another was chosen. Mist net sites (five total)
were located as close as possible to the actual alignment; however, some sites were located a
short distance (<0.4 miles) from the alignment in order to sample important Indiana bat habitat
features such as streams, ponds and forested corridors.

Results

A total of five sites were surveyed using mist nets on July 16-23, 2009. A total of 29 individuals
of six chiropteran species were captured during this mist-net survey. No Indiana bats were
captured. Figure 1 depicts the abundance of the six species at each sample site. The following
four species were captured with equal frequency (6 individuals of each species): eastern
pipistrelle (Perimyotis subflavus), little brown bat (Myotis lucifugus), big brown bat (Eptesicus
fuscus) and eastern red bat (Lasiurus borealis). The next most common species was the
northern long-eared bat (Myotis septentrionalis) (n=4), and a single evening bat (Nycticeius
humeralis, Indiana State Endangered Species) was captured. Slightly more than half of captures
(52%) were non-reproductive males. The remaining captures were of females of several
species. Several of these females were, or recently had been, reproductively active.
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Figure 1. Bat species captured during a mist net survey for the federally endangered
Indiana bat (Myotis sodalis) for the proposed North Vernon Bypass, Jennings County,
Indiana (7/16/09 thru 7/23/09).

5.2. 2012 IDNR Selmier SF Acoustic Study

Scott Haulton (IDNR Wildlife Specialist) deployed four acoustic detectors (Anabat SD2s) for five
nights from May 11 — 15, 2012 at random locations throughout Selmier State Forest. Each
detector recorded a period from at least 30 minutes before sunset to at least 30 minutes after
sunrise. The Echoclass software (Britzke 2012) was used to identify calls. No pulses were
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identified to Indiana bat. Detailed correspondence with Scott Haulton can be found in Appendix
A.

5.3. 2012 Eco-Tech Bat Survey

See also Appendix C.

Survey and Monitoring Methods

This survey was conducted in accordance with the guidelines of Appendix 5 of the “Indiana Bat
Draft Recovery Plan: First Revision” (USFWS 2007). In order to identify forest impacts, Eco-Tech
biologists conducted a desktop review of the proposed bypass alternative combinations using
current aerial photography, topographic maps, and the proposed project area map provided by
the client. A 0.5 km buffer was placed around all alighments to serve as the potential survey
extent. Altogether there was a total of 14 km of linear suitable habitat along the proposed
alignments. However, there is significant overlap among the alignment buffers. After a map
review of available habitat, potential mist net sites, and the proposed alignments during
coordination with USFWS field office biologist Mike Litwin, it was decided that 11 mist net sites
would suitably sample all available habitat (concurrence, 8/1/12).

Upon capturing a female Indiana bat, a 0.5 gram LB-2 Holohil transmitter with whip antenna
was attached in order to determine maternity roost location. The transmitter was affixed
dorsally between the shoulders using a skin-bonding agent (Skin Bond). All roads within 100 mi?
around the capture location were driven by a pair of biologists during daylight hours while using
a Wildlife Materials TRX-1000S radio-telemetry receiver with a 3-element Yagi antenna in order
to find the individual’s roost. Under normal circumstances, emergence counts would have been
performed for a period of five consecutive nights on all located roosts; however, no emergence
counts were conducted during this survey as a result of the inability to track the individual to its
roost location.

Results

A total of 11 sites were surveyed using mist nets from August 1-13, 2012 along the proposed
bypass in Jennings County, Indiana. A total of 86 bats from six species were captured at 11 sites
(44 net nights) within the proposed bypass alignments. One federally endangered Indiana bat
was captured. The big brown bat was the most commonly encountered species, composing
46.5% of the total capture. The eastern red bat (Lasiurus borealis) was the next most frequently
captured bat, making up 31.4% of total captures. Other species captured included northern
long-eared bats (9.3%), tri-colored bat (7.0%), little brown bats (4.7%), and an Indiana bat
(1.2%). Sites 4 and 9 were found to be the most successful sites with 16 and 19 captures,
respectively. An Indiana bat was captured at Site 1. Only Site 10 failed to record captures (Table
1).

One juvenile female Indiana bat (Bat 00299) was captured and fitted with a transmitter. This
individual left the survey area on August 6, but could not be located throughout the duration of
the survey. All roads within a 100 mi? area around the capture site were driven daily during
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daylight hours for the duration of the survey for a total effort of 35 hours. Despite this effort no
signal was detected. No emergence counts were conducted due to the inability to track the
individual to its roost location.
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Table 1. Bat species captured during a mist net survey for the proposed North Vernon Bypass (U.S. 50), Jennings County, Indiana (8/1/12 thru 8/13/12).

Eptesicus  Lasiurus Myotis Myotis Myotis  Perimyotis
Site Date Site leader Lat Lon fuscus borealis  lucifugus septentrionalis sodalis  subflavus | Total
Site 1 8/6/12  S.Slankard 39.03190 -85.63053 1 1 0 1 1 0
8/7/12  S.Slankard 39.03190 -85.63053 0 2 0 1 0 0 3
Site 2 8/8/12  S.Slankard 39.02246 -85.62102 3 0 0 0 0 0 3
8/9/12  S.Slankard 39.02246 -85.62102 0 0 0 0 0 0 0
8/10/12 S.Slankard 39.02246 -85.62102 1 0 0 0 0 0 1
Site 3 8/6/12  L.Droppelman 39.02955 -85.60368 1 0 0 1 0 0 2
8/7/12  L.Droppelman  39.02955 -85.60368 2 1 0 1 0 0 4
Site 4 8/6/12  T.Brown 39.02197 -85.60528 3 4 0 1 0 2 10
8/7/12  T.Brown 39.02197 -85.60528 2 3 0 0 0 1 6
Site 5 8/6/12 ). Salyers 39.01101 -85.36628 0 2 0 0 0 0
8/7/12 ). Salyers 39.01101 -85.36628 5 4 0 0 0 1 10
Site 6 8/12/12 T.Brown 39.01326 -85.58460 1 0 1 0 0 0 2
8/13/12 T.Brown 39.01293 -85.58492 1 0 0 0 0 0 1
Site 7 8/8/12  T.Brown 39.02136 -85.59115 0 1 0 1 0 0 2
8/9/12  T.Brown 39.02339 -85.59040 1 0 0 0 0 0 1
8/10/12 T.Brown 39.02339 -85.59040 0 0 0 0 0 0 0
Site 8 8/3/12  L.Droppelman  39.03571 -85.59126 1 4 1 0 0 1 7
8/4/12  L.Droppelman 39.03571 -85.59126 3 1 1 0 0 0 5
Site 9 8/1/12  L.Droppelman 39.03563 -85.60100 9 3 1 1 0 0 14
8/2/12  L.Droppelman 39.03563 -85.60100 4 0 0 0 0 1 5
Site 10  8/8/12 ). Salyers 39.03385 -85.57371 0 0 0 0 0 0 0
8/9/12 ). Salyers 39.03385 -85.57371 0 0 0 0 0 0 0
Site 11  8/12/12 L. Droppelman  39.02359 -85.55164 0 1 0 1 0 0 2
8/13/12 L.Droppelman  39.02359 -85.55164 2 0 0 0 0 0 2
Total 40 27 4 8 1 6 86
14
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5.4. 2012 Eco-Tech Indiana Bat Habitat Assessment

See also Appendix D.

Habitat Assessment Methods

The first step in calculating potential direct, indirect, and cumulative impacts was to assess the
quality of habitat which may be impacted by the proposed alternatives. A variety of methods
have been used to characterize Indiana bat summer roosting habitat. The methodology
employed in this report closely follows the USFWS 2012 Indiana bat Survey Protocol Appendix
A: Summer Habitat Assessments (USFWS 2012c).

Habitat was evaluated in forested areas of the clearing limits with 35 predetermined locations.
At each sample point, a 15 meter radius evaluation plot was established. Data collected within
each circular plot consisted of a qualitative evaluation of the following parameters:

1. Average % canopy, midstory, and understory cover

2. Dominant tree species in canopy, midstory and understory

3. Average vegetation density at canopy, midstory and understory

4. Percentage of trees with exfoliating bark

5. Size composition of live trees (small: 4-8”; medium: 9-15”; large >15")

6. Water resources

7. Number of potential roost trees, based on: condition-(live, live/damaged, snag), % exfoliating
bark, solar exposure, tree size, species

GPS coordinates and four representative photos (in the four cardinal directions) from each
sample point were obtained. Each plot was assigned a suitability rating of "Low, Medium, or
High", based on the parameters above. Forested stands falling within the project area survey
limits were assigned a qualitative rating of Low, Medium, or High based on information
collected during the habitat assessment and interpretation of aerial photography.

Habitat Assessment Results

The Indiana bat habitat assessment area, which surrounds the alignment alternatives and
includes relevant forest stands, encompassed approximately 1,817 acres. Of this area, 562 acres
(31%) are forested. The landscape within 2.5 km of the survey limits encompasses
approximately 18,732 ac, 7,400 ac of which (40%) are forested. Tulip poplar and shagbark
hickory were the most commonly encountered tree species (present at 26% of all points
sampled). Red maple (23%), sassafras (20%), and white oak (20%) were the next most
frequently encountered trees (Figure 2).

Based on the data collected, 11 locations were classified as high suitability, 14 as moderate, and
10 as low. High quality areas had characteristics favorable for foraging, roosting, and/or
commuting by Indiana bats, such as the presence of 1 or more PRTs, low density midstory
and/or understory, flight corridors to adjacent foraging areas, good canopy closure, and/or
close proximity to water.
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Figure 2. Frequency of tree species (percent of sample points occupied) in forest stands assessed for the North
Vernon Bypass (U.S. 50) project, Jennings County, Indiana.

Best professional judgment was ultimately used to categorize habitat at each survey point;
however, several quantifiable parameters support these characterizations. For instance,
average midstory density in areas of high suitability was 33% whereas moderate and low
suitability were 52% and 75%, respectively. In addition, the average number of potential roost
trees (PRTs) and percent of trees with exfoliating bark were highest at high quality sites and
lowest at low quality sites. Conversely, average distance to water was relatively similar among
sites, and it did not directly correspond to habitat suitability rankings (Table 2).

Table 2. Average values of quantifiable parameters for habitats ranked as high, moderate, or low suitability
for Indiana bats during the habitat assessment conducted for the North Vernon Bypass (U.S. 50) project,
Jennings County, Indiana.

Percent Cover Percent of Trees Average
Average Number  with Exfoliating Distance to
Suitability | Canopy Midstory Understory of PRTs Bark Water
High 81% 33% 53% 1.36 20.9% 499 m
Moderate 83% 52% 65% 1.14 8.6% 418 m
Low 83% 75% 74% 0.00 0.5% 467 m

The project survey limits included a substantial percentage (69%) of non-habitat, with smaller
areas of medium (14%), high (10%), and low (7%) quality Indiana bat habitat (Figure 3).
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High Quality 178 ac
10%

Medium
Quality 255 ac
14%

Low Quality 129
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*row crop agriculture, paved areas, manicured lawns, etc.

Figure 3. Habitat quality composition within the project survey limits for the North Vernon Bypass
(U.S. 50) project, Jennings County, Indiana

Habitat Impact Analysis Methods

All forested stands within the project survey limits were digitized in ArcGIS (ver 10.0) using
recent aerial photography. Forested polygons within the survey limits were given values of
“Low, Medium, or High” based on information gathered in the habitat assessment.
Georeferenced clearing limits were then used to calculate the amount of forested habitat that
would be impacted by the preferred alternative (i.e., the forested habitat shapefile was clipped
using the clearing limits shapefiles). This approach was used to determine the loss of potential
Indiana bat habitat categorized by habitat quality (Exhibit 3).

Additional impacts to Indiana bat habitat include habitat fragmentation (splitting of large blocks
into smaller blocks) and loss of connectivity between forested patches. While field surveys of
habitat quality were limited to a habitat assessment area directly adjacent to the alternatives,
analysis of habitat impacts must also take into account landscape-level effects. For assessment
of landscape effects, the boundary of each forested stand within 2.5 km of the project area was
digitized in ArcGIS (ver 10.0) using recent aerial photography.

In order to assess the indirect impact of the project on Indiana bat habitat within the local
landscape, five common, intuitive habitat fragmentation metrics were calculated using spatial
characteristics measured in ArcGIS (ver 10.0). Fragmentation metrics were then calculated in
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Microsoft Excel using spatial characteristics of each patch derived from ArcGIS measurements.
Baseline conditions were calculated concerning stands of existing forest. Then, habitat within
the preferred alignment was clipped from the habitat shapefile to simulate the effects of
habitat removal, and fragmentation metrics were recalculated (Exhibit 4). The following metrics
were included:

1. Number of patches = total number of separate forest patches within 2.5 km

2. Mean patch area = sum of patch area/number of patches

3. Mean perimeter to area ratio = (3(perimeter of each patch in ft/area of each patch in
ft?))/total number of patches

4. Patch density (number of patches per 100 ha) = (number of patches/total area surveyed in
m?)*10,000*100

5. Total edge = 5 (perimeter of all patches)

Additional qualitative analysis of habitat and connectivity was also conducted based on
interpretation of aerial photography (Exhibit 4). Information regarding additional access points
was obtained from the design team. In addition, comparisons of the probable cumulative effect
of development associated with the alternatives were derived from land use comparisons
based on interpretation of aerial photography.

Detailed results and comparisons of all alternatives are reported in Appendix D. However, due
to subsequent design refinements, the habitat impact calculations reported for the preferred
alternative in this BA have been updated and do not match Appendix D exactly.

Habitat Impact Analysis Results
Habitat impacts are discussed in the following effects section (Section 5).

6.0 EFFECTS OF THE PROPOSED ACTION
6.1. Direct Effects

Summer Habitat

The direct effect of the project includes immediate effects on Indiana bats and their habitat,
including interrelated and interdependent actions. Trees of suitable roost tree diameter with
cavities, broken branches, and sloughing bark are present within the clearing limits. Removal
during summer could risk the take of multiple individuals and their pups.

Winter tree clearing, when Indiana bats are in hibernacula, essentially eliminates the possibility
of direct take. Additionally, roost trees often consist of dead snags, which are an ephemeral
resource. Therefore, it is likely that Indiana bats are adapted to the loss of maternity trees and
the subsequent search for a new tree. However, elimination of entire forest stands and multiple
potential roost trees may not be equivalent to the loss of single trees, and may result in loss of
vital energy reserves during the search for suitable roost trees.
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The proposed project will result in the direct loss of approximately 42.1 acres of potential
Indiana bat habitat. The majority of this (26.7 ac, 63%) is relatively low quality habitat typified
by a low density of potential roost trees, high mid-story density, and low percentage of trees
with exfoliating bark (see Section 4.4 for detailed description of habitat quality). In general, this
is younger forest. Less than half the habitat to be impacted is of high quality (10.6 ac, 25%), and
a small amount is of medium quality (4.8 ac, 11%) (Table 3, Exhibit 3).

Table 3. Indiana bat summer habitat impacts associated with
the proposed North Vernon Bypass (U.S. 50) project, Jennings
County, Indiana.

Habitat Quality Acreage Effected
High 10.6
Medium 4.8
Low 26.7
Total 42.1

In addition to the direct removal of suitable Indiana bat habitat, the project may affect habitat
at a landscape scale, thereby increasing the overall habitat impacts to more than 42.1 acres of
forest clearing. Fragmentation of forested stands will reduce the amount of habitat available
for Indiana bat roosting and foraging. In addition, the creation of wide expanses of pavement
and manicured right-of-way may act as a barrier to movement.

Habitat fragmentation generally leads to an increase in the amount of forest edge habitat, and
reduces the amount of forest interior habitat available. While certain wildlife species are
favored by early-successional habitats produced along forest edge, research indicates that
Indiana bats are favored by preservation of large blocks of forest (Menzel et al. 2005).

While no single number provides a complete measure of habitat fragmentation (Strand et al.
2007), the metrics listed in Table 4 provide a means to quantify some of the landscape changes
that will be brought about by the preferred alternative. Relationships between bat habitat use
and at least two of the metrics listed in Table 4 (patch density and patch area) have been found
in the past (Medlin et al. 2010). However, making comparisons to studies completed at
different scales and using different metrics is problematic.

Table 4. Metrics describing fragmentation of Indiana bat summer habitat associated with the proposed North
Vernon Bypass (U.S. 50) project, Jennings County, Indiana.

Baseline

Forested Patch (Current Expected Direction With Increased
Characteristics Condition) 6D Fragmentation

Number of Patches 83 90 Increase

Mean Patch Area (ac) 89.17 81.78 Decrease

Mean Perimeter/Area Ratio 0.01 0.02 Increase

Patch Density 1.09 1.19 Increase

Total Edge (ft) 1,118,423 1,114,669 Increase
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The preferred alternative (6D) will fragment available habitat. All measures of habitat
fragmentation, except total edge indicate that the project will fragment available habitat to
some degree. The relationship of bat activity to indices of habitat fragmentation is not well-
understood or intuitive in every case. For instance, Medlin et al. (2010) actually found that bat
activity displayed a positive relationship with patch density. However, it is unlikely that
fragmentation associated with the current project will have a positive effect on bat activity.
Therefore, it is likely that the effects of habitat fragmentation associated with the current
project are best framed in terms of habitat connectivity derived from analysis of aerial
photography (Exhibit 4).

Habitat connectivity is likely to be affected by the project footprint. In addition to reducing
habitat connectivity by fragmenting forest blocks, the proposed road may decrease connectivity
across open habitats. For instance, connectivity between the forested stand where an Indiana
bat was captured and high quality habitat approximately 0.25 mile to the north will likely be
reduced. These areas are currently separated by agricultural land and a two-lane county road;
however, it is likely that the proposed road will present a more substantial movement barrier
than existing agricultural land. It is true that both agricultural lands and road corridors may be
perceived as potential barriers by bats; however, agricultural lands provide potential insect
prey. In addition, noise associated with roads has been shown to deter bats (Bennett and
Zurcher 2013, Schaub et al. 2008). Also, Myotis species have been observed to commute across
open land at relatively low height (<2 m) (Russell et al. 2009), which would place bats at a
height where they are more likely to be deterred by passing cars.

Winter Habitat

Critical habitat for Indiana bats consists of large hibernacula, which are of primary concern for
Indiana bat conservation, especially due to the presence of white-nose syndrome in Indiana.
The closest critical habitat is in Crawford County, which places the action area more than 50
miles from critical habitat. Therefore, no effects to critical habitat are anticipated.

Construction during the hibernating season that results in destruction of karst systems has the
potential to directly affect Indiana bats. However, the USFWS maintains a list of known Indiana
bat hibernacula, none of which are in Jennings County. Therefore, no effect to Indiana bat
winter habitat is anticipated (personal communication, Mike Litwin, USFWS via Dan Prevost,
Parsons).

General Disturbance

Construction projects within karst areas have the potential to indirectly affect Indiana bats
through alteration of airflow within cave systems, flooding due to increased runoff, and
introduction of contaminants. If blasting is conducted, there is potential for air flow alterations
due to changes in the bedrock structure. Because of increases in paved area, the project has
the potential to increase the speed with which water drains into sinkholes, and may increase
flooding of the receiving karst systems. In addition, soil disturbance may increase the silt load of
runoff within the project area if sediment and erosion Best Management Practices (BMPs) are
not in place.
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Noise disturbance created during construction is another potential direct effect to Indiana bats.
If adjacent maternity roosts or hibernacula are affected by noise and/or vibrations, the area of
direct effects may extend outside of the 42.1 ac where direct disturbance will occur. However, a
number of published examples of bats tolerating vehicular noise exist in the literature. For
instance, Brack et al. (2004) found an Indiana bat colony within 50 feet of a four-lane interstate
highway (I-64) in Indiana. Similarly, multiple roosts for Indiana bats have been noted within 680
feet of Interstate 81 in New York (Niver 2008).

6.2. Indirect Effects

Indirect effects are those that are caused by or will result from the proposed action and are
later in time, but are still reasonably certain to occur. Winter clearing of 42.1 acres of forested
habitat might be considered an indirect effect because direct detriment to the species occurs at
a later time, when bats return to maternity habitat. However, these effects have been
discussed in Section 5.2 because clearing will directly affect Indiana bat habitat.

In addition to direct effects of construction on Indiana bats and their habitat, the road may also
indirectly lead to Indiana bat mortality later through collisions of bats with cars. Russell et al.
(2009) documented mortality of 27 little brown bats, one Indiana bat, and one unidentifiable
Myotis sp. found during multiple searches of a section of road in Pennsylvania (approximately
4.5 km of road). In addition, they found that bats generally used forest canopy to approach and
cross roads. Where available canopy was low (€6 m), bats crossed roads at lower heights, at
which height they were susceptible to collision with vehicles. Additionally, Russel et al. (2009)
found that the majority of commuting bats flying over open fields flew at a height less than 2 m
above the ground. Therefore, elimination of canopy cover may also result in bats traveling at
lower heights where they are more susceptible to vehicular mortality.

Another potential indirect effect of the project is disturbance to the aquatic ecosystem. Indiana
bats forage extensively on insects, and many insects have aquatic larvae. Indiana bats could
potentially be affected if aquatic habitat quality is reduced by construction siltation and/or
subsequent infiltration of roadway contaminants (e.g., salt, lubricants, fuels, herbicides, and
pesticides). Mitigation of impacts to the aquatic ecosystem is discussed in Section 6.1.

6.3. Cumulative Effects

The cumulative effects of this project include the effects of future state and private activities
that are reasonably certain to occur within the action area. Because the project area is within
close proximity to North Vernon, a variety of currently-planned non-federal actions may affect
Indiana bats or bat habitat in the area. However, cumulative effects of secondary development
adjacent to the US 50 bypass will be limited because access to the ROW will be restricted to
three existing points (western terminus at SR 3, at CR 75, and eastern terminus at US 50).
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The future land use map depicted in the Jennings County Comprehensive Plan (JCCP 2013) on
page 57 shows areas intended for long-term growth and current zoning. Approximately one-
third of the preferred alignment extends through an area currently zoned for industrial use, and
the proposed bypass will eventually connect to an area east of North Vernon which is
designated for long-term growth. As stated in the JCCP (2013) on page 83, “efforts will be made
to identify future industrial growth areas tied with the likely bypass routes.”

Secondary development will likely further impact Indiana bat habitat in the area. Additional
forest clearing, noise, and pavement will deter bats from using these areas in the future.
However, the JCCP (2013) identifies areas of forest preservation-open space along the
Muscatatuck River. This is advantageous because this river presents a likely travel and foraging
corridor within the project area; however, without conservation easements or other protective
instruments, habitat preservation is not guaranteed.

The effects of secondary residential development are difficult to predict because this type of
development is heavily dependent on outside factors such as the economy and population
growth. However, restriction of ROW access to three existing points will limit secondary
development along the bypass corridor, and the fact that the preferred alternative alignment
remains relatively close to North Vernon may shield undeveloped forest areas further to the
east from secondary residential development (Exhibit 4).

7.0 CONSERVATION IMEASURES

7.1. Completed Project Design and NEPA Measures

Numerous alternatives have been assessed during planning phases for this project. However,
for initial analysis of the effect of this project on federally-listed bat species seven alternatives
were selected for comparison, two of which were selected for detailed analysis (see Appendix
D). During an initial comparison of route alternatives, the preferred alternative was determined
to be the least deleterious to Indiana bat habitat in terms of total forested impact, impacts to
high quality Indiana bat habitat, indices of habitat fragmentation, habitat connectivity, number
of new access points, and potential for future development of currently isolated areas.

7.2. INDOT Proposed Commitments

Final erosion control measures have not been developed for this project; however, prior to
construction, a Construction Plan will be developed and Rule 5 permit will be obtained in
accordance with 372 IAC 15-5-6.5. In accordance with the Memorandum of Understanding
(MOU) between USFWS and INDOT, a karst survey will be completed and the preferred
alternative will be designed to avoid averse physical and water quality/quantity impacts on
significant karst resources.

In terms of stream and wetland mitigation the following commitments are proposed:
e Wetlands: 44 acres of wetland mitigation (estimate), 24 acres of which will be forested
wetland
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e Stream: 420 LF of perennial stream mitigation, 2,800 LF of intermittent/ephemeral
stream mitigation

INDOT has committed to seeking opportunities to preserve potential Indiana bat habitat
throughout the project corridor by (1) minimizing tree clearing within the ROW where possible,
(2) setting aside for preservation excess ROW parcels that provide potential habitat, and (3)
evaluating other excess parcels for suitability for creation of Indiana bat habitat. INDOT will
review potential sites with USFWS as the ROW acquisition process progresses. In addition,
clearing of trees suitable for Indiana bat roosting greater than 3 inches in diameter breast high
will be limited to the period when Indiana bats are absent from maternity habitat (April 1
through September 30 as suggested by IDNR [Appendix A]).

8.0 DETERMINATION OF EFFECT

Indiana bat presence within the project area was determined from the capture of a single
juvenile female on August 6, 2012. The home range of this individual could not be established
due to the fact that it could not be relocated after capture. Due to the relatively late date of
capture, it is possible that this represents a transient individual from a nearby colony rather
than a juvenile from an unknown maternity colony within the project area. No other records of
Indiana bat presence have been established during mist net surveys conducted in 2009 and
2012 or through acoustic surveys conducted by Indiana DNR. Therefore, it is unlikely that a
substantial maternity colony exists within the project area.

Prior to surveys conducted in 2012, the nearest documented case of Indiana bat presence was
approximately five miles northeast of the project area along the Vernon Fork of the
Muscatatuck River. Additional documented cases of Indiana bat presence are known from Big
Oaks National Wildlife Refuge and Muscatatuck National Wildlife Refuge (See Section 2.2).
Therefore, Indiana bat presence is well-established in surrounding areas. However, the three
known Indiana bat maternity colonies in surrounding areas are a minimum of five miles from
the project area, and will not be affected by the preferred alternative for the US 50 (East) North
Vernon Bypass.

The proposed project will result in the direct loss of approximately 42.1 acres of potential
Indiana bat habitat. Fragmentation of forested blocks and the creation of a wide, paved
alignment may further impede movement of Indiana bats through the project area, thereby
increasing the area of Indiana bat habitat affected by the project.

Screening of preliminary alternatives eliminated alignments that were much more deleterious
to Indiana bat habitat in terms of potential habitat clearing, habitat fragmentation, and
potential for cumulative impacts. Wetland and stream mitigation will provide over 24 acres of
potential maternity habitat for Indiana bats that will be protected in perpetuity. In addition,
INDOT will seek opportunities to minimize tree clearing and preserve forested tracts where
possible.
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In light of the apparent lack of a substantial maternity colony within the project limits and the
conservation measures proposed for protection and enhancement of potential Indiana bat
habitat we conclude that the project may affect, but is not likely to adversely affect the Indiana

bat (Table 5).

Table 5. Determination of potential effects to federally listed species as a result of the North Vernon Bypass (U.S.
50) project, Jennings County, Indiana.

Common Name

Scientific Name

Effect Determination

Indiana bat

Myotis sodalis

May Affect, Not Likely to Adversely Affect
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http://www.fws.gov/midwest/endangered/mammals/inba/DraftINBASurveyGuidanceFeb2012.html
http://www.osmre.gov/guidance/docs/INBATPEPGuidelines.pdf
http://www.fws.gov/midwest/endangered/lists/indiana-spp.html

ATTACHED EXHIBITS

Exhibit 1
Exhibit 2
Exhibit 3
Exhibit 4

Project Location (topographic)
Project Location (aerial)
Forested Habitat Clearing
Forested Habitat Fragmentation
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APPENDIX A

AGENCY CORRESPONDENCE
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United States Department of the Interior — [rogdfiper
Fish and Wildlife Service

Bloomington Field Office (ES)
620 South Walker Street
Bloomington, IN 47403-2121
Phone: (812)334-4261 Fax: (812)334-4273

September 10, 2012

Mr. Dan Prevost

Parsons

101 West Ohio Street, Suite 2121
Indianapolis, Indiana 46240

Project: North Vernon Bypass East

Road(s): US 50

Waterway: Vernon Fork of Muscatatuck River and tributaries
Work Type: Highway realignment/new route construction
County(ies): Jennings

Dear Mr. Prevost:

This responds to your letter dated August 14, 2012 requesting U.S. Fish and Wildlife Service
(FWS) comments on the aforementioned project. These comments are consistent with the intent
of the National Environmental Policy Act of 1969, the Endangered Species Act of 1973, and the
U. S. Fish and Wildlife Service's Mitigation Policy.

Your letter states that the proposed east bypass starts at the eastern terminus of the west leg of the
bypass (SR 3) and terminates along the existing US 50 route east of North Vernon. Several
preliminary alternatives have been proposed, with multiple eastern termini, and additional
alternatives are likely to be developed. Detailed environmental studies will not be conducted
until preliminary alternative screening has been completed. We are providing the following
general comments on fish and wildlife issues of concern, and will provide more detailed
comments as project development progresses.

1. Stream Impacts

All route alternatives will require multiple stream impacts, including a new crossing of the
Vernon fork of the Muscatatuck River. The project should be located and designed to minimize
stream/riparian impacts, avoid areas of high quality aquatic habitats such as rock riffles and
mussel beds, and avoid the need to realign or relocate stream channels. The FWS would oppose
realignments of perennial streams and good-quality intermittent streams. The environmental
document should provide fish community and stream habitat information from existing data or,
as appropriate, from site-specific stream surveys. Stream impacts for each alternative should be

Appendix G, page 41



Page 2 of 4

estimated in terms of the number of crossings, quality of the stream at each crossing and extent
of impacts at each crossing.

2. Terrestrial Wildlife Habitat

All route alternatives should be designed to minimize forest loss and fragmentation. Bird
surveys should be conducted in large forested areas during nesting season.

3. Wetlands

Wetlands are present in the floodplains of the Muscatatuck River and its tributaries, and on
Cobbsfork soils in interfluvial areas. The National Wetland Inventory map do not shows wetland
impacts for most route alternatives, however the perched interfluvial wetlands are often not
mapped correctly. A preliminary wetland survey should be conducted for all routes, using all
available mapping and orthophotography resources. A comprehensive wetland delineation
should be conducted for alternatives carried forward as soon as access becomes available.
Wetland impacts should be avoided to the extent possible, and unavoidable impacts should be
mitigated in accordance with the MOU between INDOT, the FWS and the Indiana DNR.

4. Migratory Birds

Executive Order #13186, issued on January 10, 2001, directs each federal agency taking actions
having or likely to have a negative effect on migratory bird populations to work with the FWS to
develop an agreement to conserve migratory birds. In addition to avoiding or minimizing
impacts to migratory bird populations, agencies are expected to take reasonable steps to restore
and enhance habitat and incorporate migratory bird conservation into agency planning processes
whenever possible. The Environmental Document will need to address this issue.

Although no longer federally listed under the Endangered Species Act, bald eagles and their
foraging and winter roosting habitat remain protected under the Bald and Golden Eagle
Protection Act (BGEPA) and Migratory Bird Treaty Act (MBTA). Take and/or disturbance of
bald and golden eagles is prohibited without a permit. The FWS recommends taking all practical
measures to minimize detrimental effects on eagies. Guidelines to avoid disturbance of eagle
nests are available at http://www.fws.gov/midwest/eagle/guidelines/index.html. Recent
amendments to the BGEPA allow the limited issuance of permits to authorize take of eagles
when it is associated with otherwise lawful activities, cannot practicably be avoided, and is
compatible with the goal of stable or increasing eagle breeding populations.

There are currently no bald eagle nests within the study area, however the Muscatatuck River
corridor provides suitable nesting habitat, and bald eagles are rapidly expanding their nesting
range in Indiana.

5. Water Quality

The environmental document should include a discussion of best management practices to be
used to avoid erosion and runoff of soil and other pollutants during construction, and to mitigate
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the effects of polluted road runoff from traffic on new routes.

6. Karst

Most of the study area is underlain by karst geologic formations. A karst survey should be
conducted in accordance with our karst MOU with INDOT. All route alternatives should be
designed to avoid adverse physical and water quality/quantity impacts on significant karst
resources (e.g. caves, springs, sinkholes).

7. Secondary Impacts

New route alternatives often generate the potential for extensive habitat impacts from secondary
development. Secondary impacts should be minimized by not localing new routes near good
quality habitats and sensitive areas, and by implementing access control near such areas.

Endangered Species
The proposed project is within the range of the federally endangered Indiana bat (Myotis sodalis).

Indiana bats hibernate in caves, then disperse to reproduce and forage in relatively undisturbed
forested areas associated with water resources during spring and summer. Research has shown
that they will inhabit fragmented landscapes with adequate forest for roosting and foraging.
Young are raised in nursery colony roosts in trees, typically near drainageways in undeveloped
areas.

There are numerous recent summer records of Indiana bats from the Muscatatuck River
watershed in Jennings, Ripley and Jefferson Counties, therefore there are substantial concerns
about potential impacts on Indiana bats. INDOT commissioned a mist-net bat survey of the
project study area in August of this year. The survey captured a reproductive Indiana bat and
attempted to track it to a roost tree using radio telemetry. The transmitter signal could not be
detected despite extensive telemetry efforts, thus we do not know the location of any roost trees
for that bat.

Because Indiana bats are now known to be present in the study area, the project may adversely
affect a federally endangered species. Informal consultation for the US 50 project is ongoing,
pursuant to Section 7 of the Endangered Species Act. Because the route alternatives to be carried
forward from preliminary screening have not yet been selected, and because the exact route
alignments are not known, no determinations can be made at this time. INDOT will eventually
need to provide a biological assessment (BA) in order to determine whether formal consultation
is necessary. The BA should address alignments carried forward to allow the FWS to determine
the alignment(s) that will avoid or minimize adverse effects on the Indiana bat.

This endangered species information is provided for technical assistance only, and does not
fulfill the requirements of Section 7 of the Endangered Species Act. Please coordinate with the
Indiana Department of Natural Resources for comprehensive information on species listed as
endangered or special concern by the State of Indiana.
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We appreciate the opportunity to comment at this early stage of project planning. As project
plans progress please continue to coordinate with our office concerning measures to minimize
impacts on fish and wildlife resources. If you have any questions about our recommendations,
please call Mike Litwin at (812) 334-4261 (Ext. 205).

Sincerely yours,

< Scott E. Pruitt

Field Supervisor

cc: Federal Highway Administration, Indianapolis, IN
Christie Stanifer, Indiana Division of Fish and Wildlife, Indianapolis, IN
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THIS IS NOT A PERMIT

‘State of Indiana
DEPARTMENT OF NATURAL RESOURCES
Division of Fish and Wildlife

Early Coordination/Environmental Assessment

DNR #: ER-18517 Request Received: August 16, 2012

Requestor: Parsons Transportation Group Inc
Richard Cannally
101 West Ohio Street Suite 2121
Indianapolis, IN 46204

Project: US 50 North Vernon bypass - East; Des. # 1173374
County/Site info: Jennings

The Indiana Department of Natural Resources has reviewed the above referenced
project per your request. Our agency offers the following comments for your
information and in accordance with the National Environmental Policy Act of 1968.

If our agency has regulatory jurisdiction over the project, the recommendations
contained in this letter may become requirements of any permit issued. If we do not
have permitting authority, all recommendations are voluntary.

Regulatory Assessment:  This proposal will require the formal approval for construction in a floodway under the
Flood Control Act, IC 14-28-1. Please submit a copy of this letter with the permit
application.

Natural Heritage Database: The Natural Heritage Program's data have been checked. :
The species and state significant communities below have been recorded within %2 mile
of three areas of the project. The Division of Nature Preserves does not anticipate any
impacts to the listed plant species or communities as a result of the project.

[} South boundary of project:
A. PLANTS:
1. Sullivantia {Sullivantia sullivantii) - state threatened
3. Shining Ladies'-tresses (Spiranthes lucida) - state rare
2. Barren Strawberry (Waldsteinia fragarioides) - state rare
B. COMMUNITIES:
1. Dry-mesic Upland Forest
2. Limestone CIiff
C. ANIMAL (documented in 2010):
Eastern Box Turtle (Terrapene carclina carolina) - state special concern
I} Alternate Route 3: Limestone CIiff community .
Iil} Alternate Route 4 (crosses US 50):
ANIMALS:
1. Kirtland's Snake (Clonophis kirtlandii) - state endangered
2. Least Weasel (Mustela nivalis) - state special concern

Fish & Wildlife Comments: Avoid and minimize impacts to fish, wildlife, and botanical resources to the greatest
extent possible, and compensate for impacts. The following are recommendations that
address potential impacts identified in the proposed project area:

A) Listed Species:
We do not foresee any impacts to the least weasel resulting from the project.
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State of Indiana
DEPARTMENT OF NATURAL RESOURCES
Division of Fish and Wildlife

Early Coordination/Environmental Assessment

To minimize impacts to the eastern box furtle and kirtland's snake, where any
excavation/digging will occur, we recommend that construction only take place from
April through October. This will help minimize the threats to hibernating kirtland's
snakes and eastern box turtles that would be unable to get away., We also recommend
that all logs, trash, or any other type of debris (including riprap) be removed from the
construction zone at least one week prior to the start of work to keep these species from
hiding underneath the debris. If any vegetation will be removed during work, this should
also be done one week prior to construction. After the trash and vegetation are
removed, a trenched-in silt fence should be placed around the construction area. Once
the silt fence is installed, a walk-through should be conducted to look for any eastemn
box turtles. Alsg, any equipment, materials, or debris left overnight in the area should
be checked for the presence of kirtland's snakes prior to the start of work the next day.

Any reptiles or amphibians encountered in the project area should bhe removed,
unharmed, and placed outside the construction area. Any turtles encountered should
be moved to the nearest forested area. An accredited herpetologist should be hired to
translocate state or federally listed herps from current locations within the construction
area to an area of suitable habitat.  Also, we recommend contacting and coordinating
with Sarabeth Klueh, Division of Fish and Wildlife herpetologist, at (812) 334-1137 or
sklueh@dnr.in.gov for guidance regarding development of herpetile removal plans.
Removal of any state endangered species will require a permit issued by the Division of
Fish and Wildlife. Please contact Linnea Petercheff at (317} 233-6527 or
Ipetercheff@dnr.in.gov regarding this permit, if needed.

B) Alternatives:

For any alternative, we recommend a route which results in the least impacts to fish,
wildlife, and botanical resources. Environmentally preferable transportation options
should focus on low impact alternatives that minimize road widening and that minimizes
the need for new-terrain road construction. New terrain road alignments should be laid
out with avoidance and minimization of environmental impacts as a fop priority because
the environmental impacts from road constructicn are typically permanent and
irreversible. We strongly recommend further study seeking to produce alternatlves with
lower environmental impacts.

Alternative 1 is not recommended due to the large-scale impacts to forested areas
adjacent to Selmier State Forest and potential impacts to rare and unique eastern
hemlock relict populations. Moving the north-south segment of Alternative 1 west of
Woods Branch and then joining with Alternative 2 at the river crossing (if no eastern
hemlock relict populations are found at the location) could make Alternative 1 more
environmentally acceptable.

Alternative 2 crosses several large forested areas on the southwest and southeast side
of the EDC Proposed Industrial Park after which it proceeds south through several more
forested tracts of substantial size. This alternative crosses the river at a point where
some substantial wetlands are located on the west hanks and, although the river does
not have north-facing bluffs at this location, it is unknown (due to a lack of surveys)
whether or not relict eastern hemlock populations could be impacted.

Alternative 2 is not recommended as it will impact large amounts of forested habitat

and potentially eastern hemlock relict populations.  However, modifying Alternative 2 by
following Alternative 1 from SR 3 to CR 75, then proceeding south along this path to
near CR 250 before resuming the proposed Alternative 2 alignment could substantially
reduce this alternative's impacts, and result in a viable alternative.
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State of Indiana
DEPARTMENT OF NATURAL RESOURCES
Division of Fish and Wildlife

Early Coordination/Environmental Assessment

Alternatives 3 and 4 follow an existing road on the north side of Selmier State Forest
and cross the Vernon Fork Muscatatuck Forest east of the state forest. This alignment
then will impact deep forested valleys southeast of the river. The forested areas along
the southeast side of the river generally follow the top of the tributary valleys resulting in
large areas of entirely forested stream valleys. The expanse of forested habitat as
measured from the river banks is about 1000' wide at the narrowest point near the
potential road crossing.

The Alternative 3 segment east of the river proceeds south after the river crossing
through five (5) separate steep-sloped forested valleys and would result in
unreasonable impacts to fish, wildlife, and botanical resources.

Alternative 4 will impact large areas of forested habitat in steep forested river valleys.
Significant modifications could make this alternative environmentally acceptable, such as
an elevated roadway over the forested valley linking elevation 700’ on the northwest side
of the river to elevation 725' on the southeast side of the river.  This will avoid causing
significant environmental harm from placing an at-grade road through a 1000' wide
forested valley environment.

Alternative 5 splits off from Alternative 1 west of the Muscatatuck River crossing,
proceeds due east to cross the river close to the upstream end of the north-facing bluffs
(where eastern hemlock relict populations may still be present), then crosses several
more large forested areas before rejoining US 50. This alternative is not recommended
due to the impacts to large forested areas west of the state forest and possible impacts
to eastern hemlock relict populations.

C) Habitat Mitigation:

Impacts to non-wetland forest under one {1} acre should be mitigated at a 1:1 ratio,
while impacts to non-wetland forest over one (1) acre should be mitigated at a minimum
2:1 ratio. Impacts to wetlands should be mitigated at the appropriate ratio as well, in
accordance with the DNR’s new Floodway Habitat Mitigation guidelines (see
http:/fwww.in.gov/legislative/iac/20120801-IR-312120434NRA. xml.pdf).

D} Stream Crossings:

Any new, replacement, or rehabbed structure should not create conditions that are less
favorable for wildlife passage under the structure compared to current conditions.

Design plans for new bridges should include a level area of natural ground under the
structure with a minimum 8' tall by 24" wide opening (that does not include the size of the
opening over the channel). This opening under the bridge with unsubmerged, dry fand is
essential for wildlife passage. If riprap is planned under the bridge, only dry land
unarmored with riprap should be considered in the opening dimensions,

Considerations can be made if alternative armoring materials are used. Because part
of the area above the ohwm on the banks is typically used by wildlife, we recommend
that a smooth-surfaced material such as articulated concrete mats be placed on the
side-slopes instead of part or all of the proposed riprap (or riprap at the toe and turf
reinforcement mats above the riprap toe protection).  Such materials will not impair
wildlife movement along the banks under the bridge.
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THIS IS NOT A PERMIT

State of Indiana

DEPARTMENT OF NATURAL RESOURCES

Division of Fish and Wildlife

Early Coordination/Environmental Assessment

Contact Staff:

E) Bank Stabilization:

Minimize the use of riprap and use alternative erosion pratection materials whenever
possible. Where riprap must be used, we recommend placing only enough riprap to
provide stream bank toe protection, such as from the toe of the bank up {o the ordinary
high water mark (ohwmy). From the ohwm to the top of the bank, we recommend using
erosion control blankets or turf reinforcement mats instead of riprap as these are
compatible with vegetation growth and provide equal or better erosion control protection
than riprap. The use of erosion control blankets, turf reinforcement mats, and other
similar materials seeded with a native plant seed mix will allow a natural, vegetated |
stream bank to develop.

We recommend bioengineered bank stabilization materials and methods. Information
about bioengineering technigques can be found at
http:/fwww.in.govilegislative/iac/20120404-IR-312120154NRA.xml.pdf.  Also, the 3
following is a USDA/NRCS document that outlines many different bioengineering |
techniques for streambank stabilization: http://directives.sc.egov.usda.gov/17553.wba
(Choose Handbooks; Title 210 Engineering; National Engineering Handbook; Part 650
Engineering Field Handbook. Choose Chapter 16 from next window}.

The additional measures listed below should be implemented to avoid, minimize, or
compensate for impacts to fish, wildlife, and botanical resources:
1. Revegetate all bare and disturbed areas in the floodway with a mixture of native

- grasses, sedges, wildflowers, and also native hardwood trees and shrubs as soon as

possible upon completion. Do not use any varieties of Tall Fescue or other non-native

plants (e.g. crown-vetch).

2. Minimize and contain within the prgject limits inchannel disturbance and the clearing |
of trees and brush. |
3. Do not work in the waterway from April 1 through June 30 without the prior written
approval of the Division of Fish and Wildlife. |
4. Do not cut any trees suitable for Indiana bat roosting (greater than 3 inches dbh, |
living or dead, with loose hanging bark) from April 1 through September 30. ‘
5. Do not excavate in the low flow area except for the placement of piers, foundations, |
and riprap, or removal of the old structure. }
6. Do not construct any temporary runarounds or causeways. |
7. Use minimum average 6 inch graded riprap stone extended below the normal water |
level to provide habitat for aquatic organisms in the voids.

8. Plant native hardwood trees along the top of the bank and right-of-way to replace the
vegetation destroyed during construction.

9. Post "Do Not Mow or Spray" signs along the right-of-way.

10. Appropriately designed measures for controlling erosion and sediment must be

implemented to prevent sediment from entering the stream or leaving the construction

site; maintain these measures until construction is complete and all disturbed areas are

stabilized.

11. Seed and protect all disturbed streambanks and slopes that are 3:1 or steeper with

erosion control blankets {follow manufacturer's recommendation for installation); seed

and apply mulch on all other disturbed areas.

12. Plant five native trees, at least 2 inches in diameter-at-breast height, for each tree

Christie L. Stanifer, Environ. Coordinator, Fish & Wildlife

Our agency appreciates this opportunity to be of service. Please contact the above

staff member at (317) 232-4080 if we can be of further assistance.

/ el Date: September 14, 2012
Christie L. Staniféh? #*

Environ. Coordinator
Division of Fish and Wildlife
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Mitchell E. Daniels, Jr., Governor

Robert E. Carter, Jr., Director
Division of Nature Preserves
402 W. Washington St., Rm W267

Indiana Department of Natural Rescurces Indianapolis, IN 46204-2739

September 11, 2012

Richard J. Connolly
Parsons

101 W. Ohio, Suite 2121
Indianapolis, IN 46204

Dear Richard Connolly:

I am responding to vyour request for information on the endangered,
threatened, or rare (ETR) species, high quality natural communities, and
natural areas documented from the US 50 bypass study area, North Vernon,
Indiana. The Indiana Natural Heritage Data Center has been checked and
following you will find information on the ETR species documented within
the project study area.

For more information on the animal species mentioned, please contact
Christie Stanifer, Environmental Coordinator, Division of Fish and
Wildlife, 402 W. Washington Room W273, Indianapolis, Indiana 46204,
(317)232-8163.

The information I am providing does not preclude the requirement for
further consultation with the U.S. Fish and Wildlife Service as
required under Section 7 of the Endangered Species Act of 1973. If

you have concerns about potential Endangered Species Act issues you
should contact the Service at their Bloomington, Indiana office.

U.S. Fish and Wildlife Service
620 South Walker St.
Bloomington, Indiana 47403-2121
812-334-4261

At some point, you may need to contact the Department of Natural
Resources' Environmental Review Coordinator so that other divisions
within the department have the opportunity to review your proposal.

An Equal Opportunity Employer
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Richard Connolly 2 September 11, 2012

For more information, please contact:

Department of Natural Resources
attn: Christie Stanifer
Environmental Coordinator

Division of Fish and Wildlife

402 W. Washington Street, Room W273
Indianapolis, IN 46204
(317)232-8163

Please note that the Indiana Natural Heritage Data Center relies on the

observations of many individuals for our data. In most cases, the
information is not the result of comprehensive field surveys conducted
at particular sites. Therefore, our statement that there are no

documented significant natural features at a site should not Dbe
interpreted to mean that the site does not support special plants or
animals.

Due to the dynamic nature and sensitivity of the data, this information
should not be used for any project other than that for which it was
originally intended. It may be necessary for you to request updated
material from us 1in order to base your planning decisions on the most
current information.

Thank vyou for contacting the Indiana Natural Heritage Data Center. You

may reach me at (317)232-8059 if vyou have any questions or need
additional information.

Sincerely,

Ronald P Holbmich

Ronald P. Hellmich
Indiana Natural Heritage Data Center

Enclosure: Data sheet

An Equal Opportunity Employer
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September 11, 2012

Endangered, Threatened and Rare Species and Significant Natural
Areas Documented Within the US 50 Bypass Study Area, North
Vernon, Indiana

Date Comments

2002-04-14

1997-05

19857

1986-05-15

1930-05

1933-04

1999

2011-07-06

2010-07-13

1986-05-15

Type Species Name Common Name Fed State Town Range

Mammal Mustela nivalis Least Weasel SSC  007NOOQ9E 30

Reptile Clonophis kirtlandii Kirtland's Snake SE 007NOO09E 30
SEQ

SELMIER STATE FOREST

High Quality  Primary - cliff imestone Limestone Cliff SG 007NOO08E 23

Natural SEQ SEQ

Community

VIOLET AND LOUIS J. CALLI SR. NATURE PRESERVE

Vascular Plant Poa wolfii Wolf Bluegrass SR 007NOO08E 35
swQ

Vascular Plant Spiranthes lucida Shining SR 007NOO8E 35

Ladies'-tresses
Vascular Plant Waldsteinia fragarioides Barren SR 007NOO8E 35
Strawberry

High Quality  Forest - upland dry-mesic Dry-mesic SG 007NOO8E 35

Natural Upland Forest SWQ

Community

Vascular Plant Sullivantia sullivantii Sullivantia ST 007NOO8E 35
SEQ NWQ

Reptile Terrapene carolina Eastern Box SSC  007NOOS8E 35

carolina Turtle

High Quality  Primary - cliff imestone Limestone Cliff SG 007NOO08E 35

Natural SWQ & SEQ

Community NWQ

Fed: LE = listed federal endangered; LT = listed federal threatened; C = federal candidate species
State:  SE = state endangered; ST = state threatened; SR = state rare; SSC = state species of special concern; SG = state

significant; WL = Watch List; no rank = unlisted species but tracked due to rarity concerns.

Page 1 0of1
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Mitchell E. Daniels, Jr., Governor
Robert E. Carter, Jr., Director

Indiana Department of Natural Resources

Division of Nature Preserves
402 W. Washington St., Rm W267
Indianapolis, IN 46204-2739

November 14, 2012

Benjamin T. Hale

Eco-Tech Consultants
11321 Decimal Drive
Louisville, KY 40299

Dear Benjamin Hale:

I am responding to vyour request for information on the endangered,
threatened, or rare (ETR) bat species documented from a project area, US
50 Bypass East, Jennings County, Indiana. The Indiana Natural Heritage
Data Center has been checked and there are no ETR bat species documented
within 0.5 mile of the project area.

You may want to consult with the U.S. Fish and Wildlife Service. The
Service may have additional information on bat species in this area
that 1s not included in the 1Indiana ©Natural Heritage Data Center
database. Their Bloomington, Indiana office contact information is.

U.S. Fish and Wildlife Service
620 South Walker St.
Bloomington, Indiana 47403-2121
812)334-4261

At some point, you may need to contact the Department of Natural
Resources' Environmental Review Coordinator so that other divisions
within the department have the opportunity to review your proposal. For
more information, please contact:

Department of Natural Resources
attn: Christie Stanifer
Environmental Coordinator

Division of Fish and Wildlife

402 W. Washington Street, Room W273
Indianapolis, IN 46204
(317)232-8163

An Equal Opportunity Employer
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Benjamin Hale 2 November 14, 2012

Please note that the Indiana Natural Heritage Data Center relies on the

observations of many individuals for our data. In most cases, the
information is not the result of comprehensive field surveys conducted
at particular sites. Therefore, our statement that there are no

documented significant natural features at a site should not be
interpreted to mean that the site does not support special plants or
animals.

Due to the dynamic nature and sensitivity of the data, this information
should not be used for any project other than that for which it was
originally intended. It may be necessary for you to request updated
material from us in order to base your planning decisions on the most
current information.

Thank you for contacting the Indiana Natural Heritage Data Center. You

may reach me at (317)232-8059 you have any questions or need additional
information.

Sincerely,

Ronald P Htbmick

Ronald P. Hellmich
Indiana Natural Heritage Data Center

An Equal Opportunity Employer
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From: Hellmich, Ron [mailto:rhellmich@dnr.IN.gov]
Sent: Wednesday, November 14, 2012 11:17 AM
To: Ben Hale

Subject: RE: data request

Ben,

Within a 2.5 mile search area still does not pick up Myotis sodalis. There is a Myotis grisescens
record from 1971 at Crosley Fish and Wildlife Area about 3 miles south of the area. The nearest
Myotis sodalis is about 5 to 5.5 miles to the northeast along the Vernon Fork of Muscatatuck
River. These were found in late 90°s surveys for a proposed reservoir in that area. Also there are
several records from the Big Oaks National Wildlife Refuge about 5 miles east of the project
area. I’ve attached a GIS shapefile of these records.

Thanks,

Ronald Hellmich

Indiana Natural Heritage Data Center
IDNR Nature Preserves
317-232-8059

From: Hellmich, Ron [mailto:rhellmich@dnr.IN.gov]
Sent: Wednesday, November 14, 2012 9:28 AM
To: Ben Hale

Subject: RE: data request

Ben,

Attached is the response letter for your request. Our database doesn’t have any bat information
for the project area, though a number of other ETR species are present within 0.5 mile of the
area. The US Fish and Wildlife Service may have additional data not included in our database.

Thanks,
Ronald Hellmich
Indiana Natural Heritage Data Center

IDNR Nature Preserves
317-232-8059
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Correspondence pertaining to proximal Indiana bat studies

To: Travis Brown
Cc: McGriff, Rob
Subject: RE: Selmeier State Forest Acoustic Study

Travis,

Four (4) acoustic detectors (Anabat SD2) were deployed on May 11, 2012 at random locations
on the state forest property. Detectors were located >200 meters from one another and >100
meters from property boundaries. Each detector began recording >30 minutes prior to sunset
and concluded >30 minutes after sunrise over a period of 5 nights (May 11-15). Bats were
identified to species if >5 individual pulses in one file could be identified to that species. We
used “EchoClass” software distributed by the USFWS for the analysis
(http://www.fws.gov/midwest/endangered/mammals/inba/inbasummersurveyguidance.html).
Since no pulses (calls) were identified to Indiana bat (Myotis sodalis), it was our conclusion this
species was not present at Selmier State Forest during the survey period. It is important to
note that our survey was done just prior to the date USFWS recognizes as the earliest date
appropriate (May 15) for Indiana bat presence/absence surveys. No other acoustic surveys
have been done at Selmier.

Let me know if you need more info.
Scott

Scott Haulton,

Certified Wildlife Biologist

Forestry Wildlife Specialist

Indiana DNR, Division of Forestry

402 W. Washington St., Rm. W296

Indianapolis, IN 46204

317-234-5725 (voice)

317-233-3863 (fax)

http://www.in.gov/dnr/forestry/

Hardwood Ecosystem Experiment: http://www.heeforeststudy.org/

"Without data, all you are is just another person with an opinion.”
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IDEM Indiana Department of Environmental Management

We make Indiana a cleaner, healthier place to live.

Mitchell E. Daniels, Jr. 100 North Senate Avenue

Governor Indianapolis , Indiana 46206
Thomas W. Easterly (317) 232-8603
Commissioner 800) 451-6027

www.IN.gov/idem

INDOT Parsons

Richard Connolly
100 N Senate Ave 101 West Ohio Street Suite 2121
Indianapolis , IN 46204 Indianapolis , IN 46204

Tuesday, September 25, 2012
To Engineers and Consultants Proposing Roadway Construction Projects:

RE: US 50 Bypass Project Designation # 1173374 The Indiana Department of Transportation (INDOT) intends to
proceed with the above project in Jennings County, Indiana. This letter is part of the early coordination phase of
the environmental review process. We are requesting comments from your area of expertise regarding any
possible environmental effects associated with this project. Please use the above designation number and
description in your reply. We will incorporate your comments into a study of the projecta€™s environmental
impacts. The western limit of this project is at SR 3 approximately 1,200 feet south of CR 350 N, the eastern
terminus of the first phase of the bypass, which is currently under construction. The eastern terminus of this
project will depend on the alternative selected during the project development process. Alternatives currently
under consideration terminate as far west as the vicinity of the intersection of US 50 and CR 75 E and as far east
as the vicinity of US 50 and CR 280 E

This letter from the Indiana Department of Environmental Management (IDEM) serves as a standardized response to
enquiries inviting IDEM comments on roadway construction, reconstruction, or other improvement projects within
existing roadway corridors when the proposed scope of the project is beneath the threshold requiring a formal National
Environmental Policy Act-mandated Environmental Assessment or Environmental Impact Statement. As the letter
attempts to address all roadway-related environmental topics of potential concern, it is possible that not every topic
addressed in the letter will be applicable to your particular roadway project.

For additional information on specific roadway-related topics of interest, please visit the appropriate Web pages cited
below, many of which provide contact information for persons within the various program areas who can answer
questions not fully addressed in this letter. Also please be mindful that some environmental requirements may be
subject to change and so each person intending to include a copy of this letter in their project documentation packet is
advised to download the most recently revised version of the letter; found at: http://www.in.gov/idem/5283 htm.

To ensure that all environmentally-related issues are adequately addressed, IDEM recommends that you read this letter
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Environmental Review Letter -

in its entirety, and consider each of the following issues as you move forward with the planning of your proposed
roadway construction, reconstruction, or improvement project:

WATER AND BIOTIC QUALITY

1. Section 404 of the Clean Water Act requires that you obtain a permit from the U.S. Army Corps of Engineers
(USACE) before discharging dredged or fill materials into any wetlands or other waters, such as rivers, lakes,
streams, and ditches. Other activities regulated include the relocation, channelization, widening, or other such
alteration of a stream, and the mechanical clearing (use of heavy construction equipment) of wetlands. Thus, as a
project owner or sponsor, it is your responsibility to ensure that no wetlands are disturbed without the proper
permit. Although you may initially refer to the U.S. Fish and Wildlife Service National Wetland Inventory maps
as a means of identifying potential areas of concern, please be mindful that those maps do not depict
jurisdictional wetlands regulated by the USACE or the Department of Environmental Management. A valid
jurisdictional wetlands determination can only be made by the USACE, using the 1987 Wetland Delineation
Manual.

USACE recommends that you have a consultant check to determine whether your project will abut, or lie within,
a wetland area. To view a list of consultants that have requested to be included on a list posted by the USACE
on their Web site, see USACE Permits and Public Notices (http://www.Irl.usace.army.mil/orf /default.asp) and
then click on "Information" from the menu on the right-hand side of that page. Their "Consultant List" is the
fourth entry down on the "Information" page. Please note that the USACE posts all consultants that request to
appear on the list, and that inclusion of any particular consultant on the list does not represent an endorsement of
that consultant by the USACE, or by IDEM.

Much of northern Indiana (Newton, Lake, Porter, LaPorte, St. Joseph, Elkhart, LaGrange, Steuben, and Dekalb
counties; large portions of Jasper, Starke, Marshall, Noble, Allen, and Adams counties; and lesser portions of
Benton, White, Pulaski, Kosciusko, and Wells counties) is served by the USACE District Office in Detroit (313-
226-6812). The central and southern portions of the state (large portions of Benton, White, Pulaski, Kosciosko,
and Wells counties; smaller portions of Jasper, Starke, Marshall , Noble, Allen, and Adams counties; and all
other Indiana counties located in north-central, central, and southern Indiana ) are served by the USACE
Louisville District Office (502-315-6733).

Additional information on contacting these U.S. Army Corps of Engineers (USACE) District Offices,
government agencies with jurisdiction over wetlands, and other water quality issues, can be found at
http://www.in.gov/idem/4396.htm. IDEM recommends that impacts to wetlands and other water resources be
avoided to the fullest extent.

2. In the event a Section 404 wetlands permit is required from the USACE, you also must obtain a Section 401
Water Quality Certification from the IDEM Office of Water Quality Wetlands Program. To learn more about the
Wetlands Program, visit: http://www.in.gov/idem/4384.htm.

3. If the USACE determines that a wetland or other water body is isolated and not subject to Clean Water Act
regulation, it is still regulated by the state of Indiana . A State Isolated Wetland permit from IDEM's Office of
Water Quality (OWQ) is required for any activity that results in the discharge of dredged or fill materials into
isolated wetlands. To learn more about isolated wetlands, contact the OWQ Wetlands Program at 317-233-8488.

4. If your project will involve over a 0.5 acre of wetland impact, stream relocation, or other large-scale alterations
to water bodies such as the creation of a dam or a water diversion, you should seek additional input from the
OWQ Wetlands Program staff. Consult the Web at: http://www.in.gov/idem/4384.htm for the appropriate staff
contact to further discuss your project.

5. Work within the one-hundred year floodway of a given water body is regulated by the Department of Natural
Resources, Division of Water. The Division issues permits for activities regulated under the follow statutes:
o IC 14-26-2 Lakes Preservation Act 312 IAC 11
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o IC 14-26-5 Lowering of Ten Acre Lakes Act No related code
o IC 14-28-1 Flood Control Act 310 IAC 6-1

o IC 14-29-1 Navigable Waterways Act 312 IAC 6

o IC 14-29-3 Sand and Gravel Permits Act 312 IAC 6

o IC 14-29-4 Construction of Channels Act No related code

For information on these Indiana (statutory) Code and Indiana Administrative Code citations, see the DNR Web
site at: http://www.in.gov/dnr/water/9451.htm . Contact the DNR Division of Water at 317-232-4160 for further
information.

The physical disturbance of the stream and riparian vegetation, especially large trees overhanging any affected
water bodies should be limited to only that which is absolutely necessary to complete the project. The shade
provided by the large overhanging trees helps maintain proper stream temperatures and dissolved oxygen for
aquatic life.

6. For projects involving construction activity (which includes clearing, grading, excavation and other land
disturbing activities) that result in the disturbance of one (1), or more, acres of total land area, contact the Office
of Water Quality — Watershed Planning Branch (317/233-1864) regarding the need for of a Rule 5 Storm Water
Runoff Permit. Visit the following Web page

o http:/www.in.gov/idem/4902.htm

To obtain, and operate under, a Rule 5 permit you will first need to develop a Construction Plan
(http://www.in.gov/idem/4917.htm#constreq), and as described in 327 IAC 15-5-6.5
(http://www.in.gov/legislative/iac/T03270/A00150 [PDF], pages 16 through 19). Before you may apply for a

Rule 5 Permit, or begin construction, you must submit your Construction Plan to your county Soil and Water
Conservation District (SWCD) (http://www.in.gov/isda/soil/contacts/map.html).

Upon receipt of the construction plan, personnel of the SWCD or the Indiana Department of Environmental
Management will review the plan to determine if it meets the requirements of 327 IAC 15-5. Plans that are
deemed deficient will require re-submittal. If the plan is sufficient you will be notified and instructed to submit
the verification to IDEM as part of the Rule 5 Notice of Intent (NOI) submittal. Once construction begins, staff
of the SWCD or Indiana Department of Environmental Management will perform inspections of activities at the
site for compliance with the regulation.

Please be mindful that approximately 149 Municipal Separate Storm Sewer System (MS4) areas are now being
established by various local governmental entities throughout the state as part of the implementation of Phase II
federal storm water requirements. All of these MS4 areas will eventually take responsibility for Construction
Plan review, inspection, and enforcement. As these MS4 areas obtain program approval from IDEM, they will be
added to a list of MS4 areas posted on the IDEM Website at: http:/www.in.gov/idem/4900.htm.

If your project is located in an IDEM-approved MS4 area, please contact the local MS4 program about meeting
their storm water requirements. Once the MS4 approves the plan, the NOI can be submitted to IDEM.

Regardless of the size of your project, or which agency you work with to meet storm water requirements, IDEM
recommends that appropriate structures and techniques be utilized both during the construction phase, and after
completion of the project, to minimize the impacts associated with storm water runoff. The use of appropriate
planning and site development and appropriate storm water quality measures are recommended to prevent soil
from leaving the construction site during active land disturbance and for post construction water quality
concerns. Information and assistance regarding storm water related to construction activities are available from
the Soil and Water Conservation District (SWCD) offices in each county or from IDEM.

7. For projects involving impacts to fish and botanical resources, contact the Department of Natural Resources -
Division of Fish and Wildlife (317/232-4080) for addition project input.

8. For projects involving water main construction, water main extensions, and new public water supplies, contact
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the Office of Water Quality - Drinking Water Branch (317-308-3299) regarding the need for permits.

9. For projects involving effluent discharges to waters of the State of Indiana , contact the Office of Water Quality -
Permits Branch (317-233-0468) regarding the need for a National Pollutant Discharge Elimination System
(NPDES) permit.

10. For projects involving the construction of wastewater facilities and sewer lines, contact the Office of Water
Quality - Permits Branch (317-232-8675) regarding the need for permits.

AIR QUALITY

The above-noted project should be designed to minimize any impact on ambient air quality in, or near, the project
area. The project must comply with all federal and state air pollution regulations. Consideration should be given to the
following:

1. Regarding open burning, and disposing of organic debris generated by land clearing activities; some types of
open burning are allowed (http://www.in.gov/idem/4148.htm) under specific conditions. You also can seek an
open burning variance from IDEM.

However, IDEM generally recommends that you take vegetative wastes to a registered yard waste composting
facility or that the waste be chipped or shredded with composting on site (you must register with IDEM if more
than 2,000 pounds is to be composted; contact 317/232-0066). The finished compost can then be used as a
mulch or soil amendment. You also may bury any vegetative wastes (such as leaves, twigs, branches, limbs, tree
trunks and stumps) onsite, although burying large quantities of such material can lead to subsidence problems,
later on.

Reasonable precautions must be taken to minimize fugitive dust emissions from construction and demolition
activities. For example, wetting the area with water, constructing wind barriers, or treating dusty areas with
chemical stabilizers (such as calcium chloride or several other commercial products). Dirt tracked onto paved
roads from unpaved areas should be minimized.

Additionally, if construction or demolition is conducted in a wooded area where blackbirds have roosted or
abandoned buildings or building sections in which pigeons or bats have roosted for 3-5 years precautionary
measures should be taken to avoid an outbreak of histoplasmosis. This disease is caused by the fungus
Histoplasma capsulatum, which stems from bird or bat droppings that have accumulated in one area for 3-5
years. The spores from this fungus become airborne when the area is disturbed and can cause infections over an
entire community downwind of the site. The area should be wetted down prior to cleanup or demolition of the
project site. For more detailed information on histoplasmosis prevention and control, please contact the Acute
Disease Control Division of the Indiana State Department of Health at (317) 233-7272.

2. The U.S. EPA and the Surgeon General recommend that people not have long-term exposure to radon at levels
above 4 pCi/L. (For a county-by-county map of predicted radon levels in Indiana, visit:

http://www.in.gov/idem/4145.htm.)

The U.S. EPA further recommends that all homes (and apartments within three stories of ground level) be tested
for radon. If in-home radon levels are determined to be 4 pCi/L, or higher, EPA recommends a follow-up test. If
the second test confirms that radon levels are 4 pCi/L, or higher, EPA recommends the installation of radon-
reduction measures. (For a list of qualified radon testers and radon mitigation (or reduction) specialists visit:
http://www.in.gov/isdh/regsvcs/radhealth/pdfs/radon_testers mitigators list.pdf.) It also is recommended that
radon reduction measures be built into all new homes, particularly in areas like Indiana that have moderate to
high predicted radon levels.

To learn more about radon, radon risks, and ways to reduce exposure visit:
http://www.in.gov/isdh/regsvcs/radhealth/radon.htm, http:/www.in.gov/idem/4145.htm, or
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http://www.epa.gov/radon/index.html.

3. With respect to asbestos removal: all facilities slated for renovation or demolition (except residential buildings
that have (4) four or fewer dwelling units and which will not be used for commercial purposes) must be
inspected by an Indiana-licensed asbestos inspector prior to the commencement of any renovation or demolition
activities. If regulated asbestos-containing material (RACM) that may become airborne is found, any subsequent
demolition, renovation, or asbestos removal activities must be performed in accordance with the proper
notification and emission control requirements.

If no asbestos is found where a renovation activity will occur, or if the renovation involves removal of less than
260 linear feet of RACM off of pipes, less than 160 square feet of RACM off of other facility components, or
less than 35 cubic feet of RACM off of all facility components, the owner or operator of the project does not
need to notify IDEM before beginning the renovation activity.

For questions on asbestos demolition and renovation activities, you can also call IDEM's Lead/Asbestos section
at 1-888-574-8150.

However, in all cases where a demolition activity will occur (even if no asbestos is found), the owner or operator
must still notify IDEM 10 working days prior to the demolition, using the form found at

http://www.in.gov/icpr/webfile/formsdiv/44593.pdf.

Anyone submitting a renovation/demolition notification form will be billed a notification fee based upon the
amount of friable asbestos containing material to be removed or demolished. Projects that involve the removal of
more than 2,600 linear feet of friable asbestos containing materials on pipes, or 1,600 square feet or 400 cubic
feet of friable asbestos containing material on other facility components, will be billed a fee of $150 per project;
projects below these amounts will be billed a fee of $50 per project. All notification remitters will be billed on a
quarterly basis.

For more information about IDEM policy regarding asbestos removal and disposal, visit:
http://www.in.gov/idem/4983.htm.

4. With respect to lead-based paint removal: IDEM encourages all efforts to minimize human exposure to lead-
based paint chips and dust. IDEM is particularly concerned that young children exposed to lead can suffer from
learning disabilities. Although lead-based paint abatement efforts are not mandatory, any abatement that is
conducted within housing built before January 1, 1978 , or a child-occupied facility is required to comply with
all lead-based paint work practice standards, licensing and notification requirements. For more information about
lead-based paint removal visit: http://www.in.gov/isdh/19131.htm.

5. Ensure that asphalt paving plants are permitted and operate properly. The use of cutback asphalt, or asphalt
emulsion containing more than seven percent (7%) oil distillate, is prohibited during the months April through
October. See 326 IAC 8-5-2, Asphalt Paving Rule (http:/www.ai.org/legislative/iac/T03260/A00080.PDF).

6. If your project involves the construction of a new source of air emissions or the modification of an existing
source of air emissions or air pollution control equipment, it will need to be reviewed by the IDEM Office of Air
Quality (OAQ). A registration or permit may be required under 326 IAC 2 (View at:
www.ai.org/legislative/iac/t03260/a00020.pdf.) New sources that use or emit hazardous air pollutants may be
subject to Section 112 of the Clean Air Act and corresponding state air regulations governing hazardous air
pollutants.

7. For more information on air permits visit: http://www.in.gov/idem/4223 .htm, or to initiate the IDEM air

permitting process, please contact the Office of Air Quality Permit Reviewer of the Day at (317) 233-0178 or
OAMPROD atdem.state.in.us.

LAND QUALITY
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In order to maintain compliance with all applicable laws regarding contamination and/or proper waste disposal, IDEM
recommends that:

1. If the site is found to contain any areas used to dispose of solid or hazardous waste, you need to contact the
Office of Land Quality (OLQ)at 317-308-3103.

2. All solid wastes generated by the project, or removed from the project site, need to be taken to a properly
permitted solid waste processing or disposal facility. For more information, visit
http://www.in.gov/idem/4998.htm.

3. If any contaminated soils are discovered during this project, they may be subject to disposal as hazardous waste.
Please contact the OLQ at 317-308-3103 to obtain information on proper disposal procedures.

4. 1f PCBs are found at this site, please contact the Industrial Waste Section of OLQ at 317-308-3103 for
information regarding management of any PCB wastes from this site.

5. If there are any asbestos disposal issues related to this site, please contact the Industrial Waste Section of OLQ at
317-308-3103 for information regarding the management of asbestos wastes (Asbestos removal is addressed
above, under Air Quality).

6. If the project involves the installation or removal of an underground storage tank, or involves contamination
from an underground storage tank, you must contact the IDEM Underground Storage Tank program at 317/308-

3039. See: http://www.in.gov/idem/4999.htm.

FINAL REMARKS

Should you need to obtain any environmental permits in association with this proposed project, please be mindful that
IC 13-15-8 requires that you notify all adjoining property owners and/or occupants within ten days your submittal of
each permit application. However, if you are seeking multiple permits, you can still meet the notification requirement
with a single notice if all required permit applications are submitted with the same ten day period.

Should the scope of the proposed project be expanded to the extent that a National Environmental Policy Act
Environmental Assessment (EA) or Environmental Impact Statement (EIS) is required, IDEM will actively participate
in any early interagency coordination review of the project.

Meanwhile, please note that this letter does not constitute a permit, license, endorsement or any other form of approval
on the part of the Indiana Department of Environmental Management regarding any project for which a copy of this
letter is used. Also note that is it the responsibility of the project engineer or consultant using this letter to ensure that
the most current draft of this document, which is located at http://www.in.gov/idem/5284.htm, is used.

Sincerely,

A ws—

Thomas W. Easterly
Commissioner

Signature(s) of the Applicant

I acknowledge that the following proposed roadway project will be financed in part, or in whole, by public monies.
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Project Description

US 50 Bypass Project Designation # 1173374 The Indiana Department of Transportation (INDOT) intends to proceed
with the above project in Jennings County, Indiana. This letter is part of the early coordination phase of the
environmental review process. We are requesting comments from your area of expertise regarding any possible
environmental effects associated with this project. Please use the above designation number and description in your
reply. We will incorporate your comments into a study of the projectd€™s environmental impacts. The western limit of
this project is at SR 3 approximately 1,200 feet south of CR 350 N, the eastern terminus of the first phase of the
bypass, which is currently under construction. The eastern terminus of this project will depend on the alternative
selected during the project development process. Alternatives currently under consideration terminate as far west as the
vicinity of the intersection of US 50 and CR 75 E and as far east as the vicinity of US 50 and CR 280 E

With my signature, I do hereby affirm that I have read the letter from the Indiana Department of Environment that
appears directly above. In addition, I understand that in order to complete that project in which I am interested, with a
minimum of impact to the environment, I must consider all the issues addressed in the aforementioned letter, and
further, that I must obtain any required permits.

Date: /[) i i /;’3’

'
Signature of the INDOT ‘ /3 / ﬂ QQ
Project Engineer or Other Responsible Agent < L WA

/" g
=y

Date: _{0 =9 =1}

Signature of the
For Hire Consultant

7
Richard Connolly

Representing the Company: Parsons
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IDEM [NpIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

We Protect Hoosiers and Our Environment.

Mitchell E. Daniels Jr. 100 North Senate Avenue
Governor Indianapolis, Indiana 46204

i {(317) 232-8603
) _ Thomas W. Easterly Toll Free (800) 451-6027
Commissioner www.idem.IN.gov

August 24, 2012

66-33

Mr. Dan Prevost

Parsons

101 West Ohio Street, Suite 2121
Indianapolis, Indiana 46204

Dear Mr. Prevost:

RE: Welthead Protection Area Proximity
Determination
Designation Number 1173374, US 50 Bypass,
North Vernon, Indiana, Jennings County

Upon review of the above referenced site, it has been determined that the site is not
located within a Wellhead Protection Area. This information is accurate to the best of our
knowledge. However, there are in some cases, a few factors that could impact the accuracy of
this determination. For example, some Wellhead Protection Area Delineations have not been
submitted or many have not been approved by this office. In these cases, we use a 3,000 foot
fixed radius buffer to make the proximity determination. To find the status of a Public Water
Supply System’s Wellhead Protection Area Delineation, please visit our tracking database at
http.//Avww.in.gov/idem/4289.htm.

Note, the Drinking Water Branch has launched a new self service feature which allows
one to determine a wellhead proximity without submitting the application form. Use the following
instructions: 1) Go to hitp://idemmaps.idem.in.gov/apps/whpa/ ; 2) Using the icon/tools in the
upper right hand corner of the application, zoom to your site location or address; and 3) Once you
have located your site of interest click on the “I" icon, and then using your mouse click on your
location. The site wellhead protection area proximity determination will be displayed below the
icon tools in the upper right hand corner of tool. In the future, please consider using this self
service feature if it is suitable for your needs.

If you have any additional questions, please feel free to contact me at the address above
or at (317) 234-7476. 7

Sfjnq’@rely,

4
Jdmes Sullivan, Chief
round Water Section

rinking Water Branch
ffice of Water Quality

JS:gmi

Recycled Paper @ An Equal Opportunity Employer Please Recycle {3
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We Protect Hoosiers and Our Environment.

Mitchell E. Daniels Jr. 100 North Senate Avenue
Governor Indianapolis, Indiana 46204

i {(317) 232-8603
) _ Thomas W. Easterly Toll Free (800) 451-6027
Commissioner www.idem.IN.gov

August 24, 2012

66-33

Mr. Dan Prevost

Parsons

101 West Ohio Street, Suite 2121
Indianapolis, Indiana 46204

Dear Mr. Prevost:

RE: Welthead Protection Area Proximity
Determination
Designation Number 1173374, US 50 Bypass,
North Vernon, Indiana, Jennings County

Upon review of the above referenced site, it has been determined that the site is not
located within a Wellhead Protection Area. This information is accurate to the best of our
knowledge. However, there are in some cases, a few factors that could impact the accuracy of
this determination. For example, some Wellhead Protection Area Delineations have not been
submitted or many have not been approved by this office. In these cases, we use a 3,000 foot
fixed radius buffer to make the proximity determination. To find the status of a Public Water
Supply System’s Wellhead Protection Area Delineation, please visit our tracking database at
http.//Avww.in.gov/idem/4289.htm.

Note, the Drinking Water Branch has launched a new self service feature which allows
one to determine a wellhead proximity without submitting the application form. Use the following
instructions: 1) Go to hitp://idemmaps.idem.in.gov/apps/whpa/ ; 2) Using the icon/tools in the
upper right hand corner of the application, zoom to your site location or address; and 3) Once you
have located your site of interest click on the “I" icon, and then using your mouse click on your
location. The site wellhead protection area proximity determination will be displayed below the
icon tools in the upper right hand corner of tool. In the future, please consider using this self
service feature if it is suitable for your needs.

If you have any additional questions, please feel free to contact me at the address above
or at (317) 234-7476. 7

Sfjnq’@rely,

4
Jdmes Sullivan, Chief
round Water Section

rinking Water Branch
ffice of Water Quality

JS:gmi
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1.0 INTRODUCTION

Eco-Tech Consultants, Incorporated (ETC) was subcontracted by Corradino, LLC to conduct a mist
net survey for the federally endangered Indiana bat (Myotis sodalis) for the proposed US 50, North
Vernon Bypass, Jennings County, Indiana (Appendix A). Portions of the proposed project may
require tree clearing within potential Indiana bat summer roosting habitat.

The proposed North Vernon Bypass is located north of North Vernon, Indiana (Appendix A, Figure
1). The alignment would cross agricultural, residential and forested lands.

The purpose of this survey was to determine presence/absence of the Indiana bat within potential
summer roosting habitat located in proposed clearing areas associated with the new road
alignment. This survey was performed in accordance with the Agency Draft Indiana Bat Revised
Recovery Plan (USFWS 2007).

1.1 Project Area

The proposed project is located in the Pre-Wisconsinan Drift Plains ecoregion of Indiana (Level
IV ecoregion; Woods et al. 2007). The soils of this area are deeply-leached and acidic. They
consist of pre-Wisconsinan till and thin loess. The region is largely flat with some dissected
areas and extensive areas of poorly drained soils. Beech forests and elm-ash swamps were
once common here (Woods et al. 2007), and relatively extensive forested areas are still present.
Rock outcrops are prominent in the area, especially along the banks of the Vernon Fork of the
Muscatatuck River. Karst features are also present in the vicinity of the proposed alignment and
at nearby sites such as the Crosley Fish and Wildlife Area.

1.2 Project Description

The proposed bypass would require clearing of approximately 35 acres of forested habitat, all of
which is considered to be potential summer habitat for Indiana bat maternity colonies. The
6.75-mile proposed alignment for Alternative B would cross approximately 4.1 km of forested
habitat, including one bridge crossing of the Vernon Fork of the Muscatatuck River.

2.0 INDIANA BAT NATURAL HISTORY

2.1 Species Status

The Indiana bat is a temperate, insectivorous, migratory bat that hibernates in caves and
abandoned mines during winter and spends the summer season in forested areas. It was listed
as an endangered species on March 11, 1967 by the USFWS. However, the Indiana bat did not
receive protection until enactment of the Endangered Species Act (ESA) in 1973 (Public Law
93-205), as amended. Critical habitat for the species was designated on September 24, 1976; it
consisted of 11 caves and two mines in six states. Several years following its listing, an Indiana
bat recovery plan was developed by biologists (i.e., the recovery team), which outlines habitat
requirements, critical habitat, potential causes for declines, and recovery objectives. The
recovery plan was reviewed and published by the USFWS in 1983 (Brady et al. 1983). An
agency draft of a revised plan was published in 1999, but it was never finalized. The Indiana
bat recovery team is currently utilizing new information and making revisions to the recovery
plan (USFWS 2007).
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Indiana bat estimated population numbers have consistently declined from 1965 to 2001. This
steady overall decline can be attributed to several causes including human modifications to
hibernacula and surrounding areas, disturbance and vandalism of hibernacula, natural
catastrophes, and threats to summer habitat and migration pathways, including loss and
degradation of forested habitat (USFWS 2007). Even with the discovery of many new, large
hibernacula, the range wide population estimate dropped approximately 57 percent from 1965
to 2001. However, estimates of range wide Indiana bat population totals from surveys
conducted post-2001 have actually increased. In 2005, a 15% population increase was found,
yielding an approximate total of 457,000 Indiana bats (USFWS 2007). The USFWS views the
apparent upward population trend as viable because the same surveyors have been
consistently conducting the winter surveys at all large hibernacula over the past 20 years. In
addition, large increases in local populations at 34 known high-priority hibernacula in recent
years have been observed. The USFWS (2007) anticipates that planned improvements in
hibernacula survey methodology will soon provide an even greater confidence level in the
overall population trend.

2.2 Distribution

The Indiana bat’s range includes most of the eastern United States. It is known to occur from
Oklahoma, lowa, and Wisconsin east to Vermont, and south to northwestern Florida (Barbour
and Davis 1969, Gardner and Cook 2002). The species’ range is generally consistent with the
presence of limestone caves that serve as hibernacula in the winter (Menzel et al. 2001).
According to the USFWS (2007) winter survey results from 2005 indicated that there were a
total of 23 Priority 1 hibernacula in seven states; including lllinois (one site), Indiana (seven
sites), Kentucky (five sites), Missouri (six sites), New York (two sites), Tennessee (one site),
and West Virginia (one site). Over 90 percent of the estimated range wide Indiana bat
population hibernates in only five states, Indiana (45.2%), Missouri (14.2%), Kentucky (13.6%),
lllinois (9.7%), and New York (9.1%).

Indiana bats are known to migrate up to 360 miles from their hibernacula to find suitable
summer habitat to raise offspring (Kurta and Murray 2002, Winhold and Kurta 2006). Although,
some migrate much shorter distances as evidenced by banded female Indiana bat recoveries
from maternity colonies at Mammoth Cave National Park. Additionally, recent radio-telemetry
studies in New York found that of 70 Indiana bats emerging from three hibernacula most
migrated to summer habitat only 40 miles away (USFWS 2007). Until recently, it was thought
that the entire species, with the exception of some males, migrated north and west from their
hibernacula to forested areas in Missouri, Indiana, Kentucky, lowa, Ohio, and Michigan during
the summer (Barbour and Davis 1969). This migration pattern was illustrated by Barbour and
Davis (1969), with summer band recoveries near the Wayne National Forest in southern Ohio of
both male and female bats banded at Carter Caves State Resort Park, in Carter County,
Kentucky. In addition, reproductive Indiana bats have now been documented in the following
states: Arkansas, lllinois, Indiana, lowa, Kentucky, Michigan, Maryland, Missouri, New Jersey,
New York, North Carolina, Ohio, Pennsylvania, Tennessee, Vermont, Virginia, and West
Virginia (USFWS 2007).

Although Indiana bat maternity colonies occur throughout much of the mideastern United States
(e.g., West Virginia, Virginia, Pennsylvania, New York), they appear to be relatively less
abundant in these peripheral portions of their range (USFWS 2007). The regional differences in
summer distribution and relative abundance are likely influenced by geographic distribution of
important hibernacula and also by regional climate and elevation variation (USFWS 2007, Brack
et al. 2002). Therefore, the understanding of how and to what extent these factors influence the
distribution and abundance of maternity colonies is still evolving (USFWS 2007).
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2.3 Winter Habitat

Indiana bats use sloughing bark and cracks in dead, partially dead, and live trees as day roosts
during autumn (Kiser and Elliott 1996, MacGregor et al.1999). Autumn roost trees range from
4.7 to 26.4 inches in diameter at breast height (dbh) and occur in forested, semi-forested, and
open habitats (Kiser and Elliott 1996). Depending on local weather conditions, Indiana bats
normally enter the hibernaculum in October and remain there through April (Hall 1962, LaVal et
al. 1977, LaVal and LaVal 1980).

Prior to entering the hibernacula in autumn, swarming occurs at the entrances of either the
hibernacula (Cope and Humphrey 1977) or other caves located near the hibernacula (LaVal et
al. 1977). Swarming usually lasts for several weeks (August - September) and mating occurs
toward the end of this period. Mated females usually enter directly into hibernation, whereas
males may remain active through the end of November. Reproductive females store sperm
through the winter, delaying fertilization until early May. During April and May the majority of the
Indiana bat population emerges leaving their cave areas to find suitable summer habitat.
However, some male and non-reproductive female Indiana bats will remain near the hibernacula
during the summer. Females usually start grouping into larger nursery colonies by mid-May and
give birth to a single young between late June and early July (Easterla and Watkins 1969,
Humphrey et al. 1977).

Indiana bats hibernate primarily in caves, but they have also have been documented using
abandoned mines. As of November 2006, the USFWS (2007) has winter records of 281 distinct
hibernacula in 19 states that have been occupied continually since 1995. According to Barbour
and Davis (1969), temperature and relative humidity are important factors in the selection of
hibernation sites. During the early autumn, Indiana bats roost in warm sections of caves and
move to lower temperature areas of the cave as outside temperatures decrease. In mid-winter
Indiana bats tend to roost in portions of the cave where temperatures are cool (37° to 43°F).
Relative humidity in Indiana bat hibernacula tends to be high, usually above 74 percent, but not
exceeding saturation (Hall 1962, Humphrey 1978, Kurta and Teramino 1994, LaVal et al. 1976).

24 Summer Habitat

Selection of roost trees by Indiana bat colonies are based on structural characteristics. Tree
diameter, solar exposure, and height in canopy are among the most important (Romme et al.
1995, Kurta and Murray 2002). Male and female Indiana bats inhabit different habitats and
choose roost trees with differing characteristics during the summer months (Kurta 2005).
Reproductive females tend to choose roosts in mature forests with large trees, scattered gaps in
the canopy, and an open understory (Gardner et al. 1991b, Callahan et al. 1997). The number
of available roost trees in an area influences the suitability of habitat for female Indiana bats
(Kurta 2005). Gardner et al. (1991b) found that of 39 roost trees evaluated, 31% were not
suitable the following summer, and that 33% of the remaining trees were unavailable for use
after two summers. Thus roost trees are an ephemeral resource.

Maternity colonies have been found under sloughing bark of dead, partially dead and live trees
(Carter 2003, Gardner et al. 1991b, Kurta et al. 1993, Kurta et al. 2002, Romme et al. 1995).
These colonies have been found in lowland forests (Cope et al. 1974, Humphrey et al. 1977),
and more recently in upland forests (Callahan et al. 1997, Clark et al. 1987, Gardner et al.
1991b, Kiser et al. 2002). Such colonies are usually located in large-diameter, standing dead
trees, with direct exposure to sunlight (Callahan et al. 1997). Maternity roosts can contain over
350 individual bats during July and August (Kiser et al. 1998). During Callahan’s study (1997),
he arranged roost trees into two groups depending on the intensity of use and size of the colony
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that used each tree. Callahan (1993) classified any tree that was used more than once by
greater than 30 bats each time as a primary roost tree, and any tree with less than 30 bats or
used only once as an alternate roost tree. The primary roost trees had an average dbh of 22.4
inches, while open snags used as alternate roosts had an average dbh of 20.9 inches (Callahan
et al. 1997).

Indiana bats require more than one roost tree to fulfill their needs during the summer (Callahan
et al. 1997). Barclay and Kurta (2004) found one maternity colony that used 18 roost trees
during a single summer. In addition, Indiana bats are known to roost in several different species
of trees, selecting roost trees by the structural composition of each tree. Farmer et al. (1997)
contends that structure is probably more important than tree species in selection of roost trees.

Twelve tree species are listed in the Habitat Suitability Index Model (Romme et al. 1995) as
primary species (class 1 trees). The trees listed by Romme et al. (1995) include: silver maple
(Acer saccharinum), shagbark hickory (Carya ovata), shellbark hickory (C. laciniosa), bitternut
hickory (C. cordiformis), green ash (Fraxinus pennsylvanica), white ash (F. americana), eastern
cottonwood (Populus deltoides), northern red oak (Quercus rubra), post oak (Q. stellata), white
oak (Q. alba), slippery elm (Ulmus rubra), and American elm (U. americana). In addition to
these species, Romme et al. (1995) listed sugar maple (A. saccharum), shingle oak (Q.
imbricaria), and sassafras (Sassafras albidum) as class 2 trees. The class 2 trees are those
species believed to be less important, but still have the necessary characteristics to be used as
roosts. Trees normally used as primary roosts are dead and have a dbh greater than 12 inches
(Romme et al. 1995).

At least 33 tree species have been found to be roosts for reproductive female Indiana bats, and
87 percent of them are ashes (13%), elms (13%), hickories (22%), maples (15%), poplars (9%),
and oaks (15%; USFWS 2007). It was previously believed that oak and hickory were used
more commonly used in the southern portion of the range (Callahan et al. 1997, Gardner et al.
1991b), and elm, ash, maple, and cottonwood were occupied more often in northern areas
(Kurta et al. 1996, 2002; Whitaker and Brack 2002). However, more recent research reveals
that Indiana bats occupy ash and elm most often in southern lllinois (Carter 2003) and hickories
most often in Vermont (Palm 2003). Therefore, it appears that tree species use is more closely
related to local availability and suitable structure than to broad regional preferences (USFWS
2007). Nonetheless, some common trees, such as American beech (Fagus grandifolia),
basswood (Tilia americana), wild black cherry (Prunus serotina), box elder (A. negundo), and
willow (Salix spp.), are rarely to never used, suggesting that they are typically not acceptable
even when suitable structure is present, especially as a primary roost (USFWS 2007).

Most (97%) roost trees of female Indiana bats at maternity sites are deciduous species, except
for a few coniferous trees discovered in the Great Smoky Mountains (Harvey 2002, Britzke et al.
2003) and in New England (Palm 2003). This more likely reflects availability rather than a
preference for deciduous trees (USFWS 2007).

2.5 Food Habits

Historically, the Indiana bat was thought to prey primarily on moths (Lepidoptera), beetles
(Coleoptera), true flies (Diptera), and caddisflies (Trichoptera) (Belwood 1979, Brack 1983,
Brack and LaVal 1985). During a study by Belwood (1979), the primary insects consumed by
females and juveniles in southern Indiana were Lepidoptera (57%), Diptera (18%), and
Coleoptera (9%). Belwood’s information was very similar to a three-year study conducted by
Brack (1983) throughout Indiana. Brack (1983) found that Indiana bats consumed Lepidoptera
(48%), Coleoptera (24%), and Diptera (8.5%). He also found Trichoptera (9.8%) to be an

Appendix G, page 71



Proposed US 50, North Vernon Bypass—
Indiana Bat Mist Net Survey September 14, 2009

important food source. Studies by Lee (1993) and Kurta and Whitaker (1998) found that the
same four insect orders were consumed by Indiana bats in central/northern Indiana and in
Michigan. However, these studies showed that Indiana bats preyed much more heavily on
caddisflies in central/northern Indiana and in Michigan. The female Indiana bats in central and
northern Indiana consumed Lepidoptera (40%), Trichoptera (29%), Coleoptera (13%), and
Diptera (9%) (Lee 1993). The most recent Indiana bat food habits study was conducted in
Michigan at the northern limits of the species’ range. These bats consumed primarily
Trichoptera (55.1%) and Diptera (25.5%), which have aquatic larvae (Kurta and Whitaker 1998).
These authors hypothesized that Indiana bats in northern portions of their range feed more on
aquatic insects than southern populations because they forage primarily over streams and
wetlands.

The only food habit information from Kentucky for Indiana bats is from Jackson County. Kiser
and Elliott (1996) conducted a study to determine the food habits of male Indiana bats at a cave
entrance. During the autumn of 1994 and 1995, male Indiana bats consumed primarily
Lepidoptera (28.5% and 34.0%), Coleoptera (15.9% and 40.2%), Homoptera (15.3% and 4.5%),
and Diptera (28.8 % and 18.8%). The increase in consumption of snout beetles (Coleoptera:
Curculionidae) during the 1995 samples indicates that Indiana bats are opportunistic foragers
(Kiser and Elliott 1996).

Indiana bats forage primarily in forested habitats (Cope et al. 1974, Humphrey et al. 1977, LaVal
et al. 1977, Belwood 1979), but they will also forage in edges of forests and croplands, fallow
fields, and areas of impounded water (Gardner et al. 1991a). Indiana bats may utilize as many
as four different foraging areas during nightly foraging (Murray 1998), using the same travel
corridor each night to move from the roost tree to the foraging areas. It has been documented
that Indiana bats may travel up to three miles from their summer roosts to summer foraging
areas and will visit these same areas each night. Reproductively active females traveled a
maximum mean distance of 1.5 miles from their roost trees to foraging areas in lllinois (Gardner
et al. 1991a). During a study by Pruitt et al. (1995) at the Jefferson Proving Ground (JPG),
Jefferson County, Indiana, reproductive female bats were found to travel a mean distance of 1.7
miles from their original capture sites to their roost trees. Also at JPG, a male traveled 0.4 mile
from the capture site to its roost; this distance is less, but similar to the distance of 0.7 mile
found by Gardner et al. (1991a) for males in lllinois.

2.6 White-Nose Syndrome (WNS)

White-nose syndrome (WNS) has been characterized as a condition affecting hibernating bats
and was named for the white fungal growth located on hairless areas of the body such as the
muzzle, ears, and/or wing/tail membranes (Blehert et al. 2008). Behavioral responses to WNS
include movement to entrances of hibernacula, day flight during mid-winter, cluster formation on
the ground, and other uncharacteristic winter/hibernating behavior. Bats affected with WNS are
thought to leave their hibernacula early in search of food and, subsequently, starve or freeze to
death.

WNS was first documented by a photograph taken at Howes Cave, approximately 32 miles west
of Albany, New York in February 2006 (Blehert et al. 2008). A caver photographed hibernating
bats with an unusual white substance on their muzzles and observed several dead bats
(USFWS 2009a). The following winter, New York Department of Environmental Conservation
biologists documented WNS after observing bats exhibiting abnormal behavior, white, powdery
substance on the muzzle, and a few hundred dead bats in several caves in the Albany, NY area
(USFWS 2009). Since then sick, dying and dead bats have been found in unprecedented
numbers in and around caves and mines from Vermont to Virginia.
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WNS has killed hundreds of thousands of bats across the northeast and east during the past
three years and continues unchecked (USFWS, 2009b). It has rapidly spread to over 65 sites
and has been associated with the deaths of over 400,000 bats in the United States (USFWS
2009). In some hibernaculum, 90 to 100 percent of infected bats are dying (USFWS 2009).
Since the 2006-2007 winters, WNS has spread to nine states including: Connecticut,
Massachusetts, New Hampshire, New York, New Jersey, Pennsylvania, Vermont, West Virginia
and most recently Virginia (USFWS 2009). WNS threatens to spread to the Midwest and
Southeast, which are home to many federally endangered bat species as well as some the
largest known bat populations in the country (USFWS 2009).

Researchers associate WNS with a newly identified fungus (Geomyces sp.) that thrives in the
cold and humid conditions characteristic of the caves and mines used by bats (USFWS 2009c).
It is not yet known if the fungus is the cause of the mortality occurring in these hibernating bats
or if it is a symptom of something else. Affected bats do not always have the white fungus but
do leave their hibernacula during the winter and typically die. The fungus isn't always visible to
the naked eye -- and usually is not seen on bats found flying or dead outside of their
hibernacula or at their summer roosts.

Biologists believe that affected bats may be waking up more often throughout hibernation to
groom themselves thus burning fat reserves needed for winter hibernation. Bats with obvious
WNS have shown excessive grooming and noticeable agitation. It is thought the fungus causes
enough irritation that the bat arouses from torpor to clean itself. Once clean, the bat will re-enter
torpor allowing the fungus to re-establish. The fungus may not be readily visible on the bats,
especially after they leave their hibernacula and groom themselves. Bat species currently
known to be affected by the fungus are little brown bat (Myotis lucifugus), Indiana bat, small-
footed bat (M. leibii), northern long-eared bat (M. septentrionalis), eastern pipistrelle bat
(Perimyotis subflavus) and big brown bat (Eptesicus fuscus).

Transmission of WNS is unclear at this time however; biologists believe that WNS is transmitted
primarily from bat-to-bat. Evidence collected to date indicates that human activity in caves and
mines may be assisting in the spread of WNS since some caves used by people have WNS
affected bats, while other, nearby caves not used by people do not seem to be affected. It is
likely that the fungus can be transported inadvertently from site-to-site on gear and boots of
cave visitors (USFWS 2009a).

Human health implications are not known and there is no information indicating that people or
other animals have been affected after exposure to the white fungus.

Biologists with state and federal agencies and organizations across the country are still trying to
find the answer to this deadly mystery. Despite the continuing search to find the source of this
condition the cause of the bat deaths remains unknown.

3.0 MATERIALS AND METHODS

3.1 Mist Net Site Selection

The survey was conducted according to the guidelines of Appendix 5 of the “Indiana Bat (Myotis
sodalis) Draft Recovery Plan: First Revision” (USFWS 2007). These guidelines call for one net
site to be mist netted for two calendar nights per one kilometer (km) of forested habitat to be
cleared. A thorough office review of the proposed project area was conducted by ETC
biologists in order to identify forest impacts. Office review of current aerial photography and
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topographic maps found that approximately 4.1 km of forested habitat will be affected by this
project, yielding four proposed mist net sites. Because the proposed project will cross a major
river, an additional net site was added in order to ensure that sufficient sample effort was
employed.

Potential sites were chosen based on factors such as the potential for presence of travel
corridors and water, in addition to a relatively closed canopy cover. Topographic maps and
current aerial photographs were utilized to determine the extent of tree clearing, as well as the
presence or absence of these important factors. If any of the potential mist net sites were found
to not be suitable upon site visit, then another was chosen. Mist net sites (five total) were
located as close as possible to the actual alignment of Alternative B; however, some sites were
located a short distance (<0.4 miles) from the alignment in order to sample important Indiana
bat habitat features such as streams, ponds and forested corridors. Mist net sites are depicted
on the attached topographic and aerial maps (Appendix A, Figure 1 and 2).

3.2 Mist Net Survey

Each mist net site consisted of two net sets where one net set consisted of two mist nets hung
between two poles. Poles were at least 20 feet high and had ropes affixed to them to raise and
lower the nets. The mist nets used in this survey were constructed of 50 denier/2-ply nylon, with a
mesh size of 1.5 inches, and a length of 20 to 60 feet, depending on width of corridor (Table 1). Net
sets were located so that the entire open portion of the flyway was covered by the nets. Nets were
tended from dusk (approximately 21:00 EDT) until 02:00 (EDT). Mist nets were checked for bats
every 10 minutes.

Upon capture, bats were removed from mist nets, identified to species, measured, and released
unharmed at the capture site. Data recorded for each bat captured included species, age,
gender, reproductive condition, right forearm length (RFA), and body weight. Bats were
identified to species based upon distinctive morphological characteristics (e.g., body size, hair
color, ear length, tragus length and shape, presence/absence of a keeled calcar). Adult female
bats were classified as reproductive if they were pregnant (determined by palpation of
abdomen) or lactating (i.e., teats conspicuous and enlarged, lack of hair around teats). Male
bats with testicles descended into the scrotum were considered reproductive. Juveniles were
distinguished from adults by examining ossification (bone growth) in phalangeal joints. All bats
were released unharmed at the point of capture.

Weather conditions were documented each night to confirm that netting was conducted in
accordance with Indiana Bat Recovery Team Guidance (USFWS 2007). The air temperature,
wind speed, cloud cover, precipitation, and visibility of the moon were recorded at the beginning
and end of each night of the survey. A digital or mercury thermometer was used to record
temperature. Wind speed, percent cloud cover, and moon phase were estimated (Appendix C).
All sites were photographed and their location recorded using a handheld GPS unit.

All netting was conducted in accordance to bat handling/disinfection protocols for summer bat
field studies, as dictated by state and federal agencies to help prevent the spread of WNS.

4.0 RESULTS

A total of five sites were surveyed using mist nets on July 16-23, 2009. Detailed descriptions
and sketches of each net site are included in Appendix B and Table 1. Bat Capture Datasheets
are included in Appendix C. Photographs of net sites and representative bats captured during
this survey are included in Appendix D. Additional wildlife observed and general comments
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about each net site are included on net site descriptions and bat capture data forms in
Appendices B and C. Brief synopses of mist net site characteristics and capture results are
listed below.

4.1 Mist Net Sites and Cave Reconnaissance

Five mist net sites were located in suitable Indiana bat habitat as close to the proposed
alignment as possible. Sample sites were located on the eastern and western sides of the
alignment due to the fact that little wooded habitat was available in the middle of the project
area. The Vernon Fork of the Muscatatuck River is impounded downstream of the alignment
crossing; therefore, the river channel in the project area is very wide with little canopy cover.
Due to the fact that most of this section of the Vernon Fork is not conducive to mist netting, only
one site (site 2) could be located on the river.

A variety of bat corridor types were sampled for this project. Overall, four net sets were placed
over road/trail corridors, three were placed over ponds, two were placed over rivers or streams
and one was placed over a sandbar. The dominant canopy tree species varied by site, but
sugar maple (Acer saccharum), Shagbark hickory (Carya ovata), American sycamore (Platanus
occidentalis) and black walnut (Juglans nigra) were each dominant trees at more than one site.
Canopy trees averaged 11-20 inches in dbh, and canopy coverage varied from 25 to 100
percent. Dominant understory species included sassafras (Sassafras albidum), red elm (Umus
rubra) sugar maple, boxelder (Acer negundo) and many other species. Average understory dbh
varied from two to six inches. Water was present at four of the five net sites (Appendix B).

Sites 1, 4 and 5 were netted for three nights because of a rainout event that occurred on the
night of July 21, 2009. At approximately 23:30 rain began and became increasingly steady for
more than 30 minutes. Bats were captured; however, weather conditions did not meet USFWS
Indiana bat survey guidelines. Therefore, mist nets were taken down, and netting was resumed
during the following two nights.

During mist net site scouting, a landowner indicated the presence of a small cave downstream
of site 2. On July 19, 2009 ETC ecologists assessed the cave for bat activity. Approximately
eight inches of water was present in the bottom of the cave. The entrance was two to three feet
in diameter and lacked air flow and bat guano. Preliminary scouting of this cave indicates that it
is not being used by any bat species (see Appendix D).

Table 1. Configuration and location summary for mist net sites during the survey for the federally
endangered Indiana bat (Myotis sodalis) for the proposed North Vernon Bypass, Jennings County, Indiana.

SURVEY # OF NET CONFIGURATION (h
SITE DATES NETS X W) BATS CAPTURED | Notes
1 | July 21-23, 2009 2 | A)20'x 30" B)30'x 20’ 4 Rainout July 21
2 | July 19-20, 2009 2 | A)20'x 60" B)30'x 42’ 4
3 | July 16-17, 2009 2 | A)20'x 20" B)20'x 18' 5
4 | July 21-23, 2009 2 | A)20'x 20" B)20'x 20’ 9 Rainout July 21
5 | July 21-23, 2009 2 | A)20'x 20" B)20'x 20’ 7 Rainout July 21

4.2 Capture Results

A total of 29 individuals of six chiropteran species were captured during this mist-net survey. No
Indiana bats were captured. Figure 1 depicts the abundance of the six species at each sample
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site. The following four species were captured with equal frequency (6 individuals of each
species): eastern pipistrelle (Perimyotis subflavus), little brown bat (Myotis lucifugus), big brown
bat (Eptesicus fuscus) and eastern red bat (Lasiurus borealis). The next most common species
was the northern long-eared bat (Myotis septentrionalis) (n=4), and a single evening bat
(Nycticeius humeralis) was captured. Slightly more than half of captures (52%) were non-
reproductive males. The remaining captures were of females of several species. Several of
these females were, or recently had been, reproductively active (Table 2).

® Eptesicus fuscus

= Nycticeius humeralis

u Viyotis fucifugus

m Lasiurus borealis

® Perimyotis subflavus

o = [ (V¥ = w o -~J co
Number of Individuals

Site 1 Site 2 Site 3 Sited Site 5

Figure 1. Bat species captured during a mist net survey for the federally endangered
Indiana bat (Myotis sodalis) for the proposed North Vernon Bypass, Jennings County,
Indiana (7/16/09 thru 7/23/09).

5.0 SUMMARY AND DISCUSSION

This mist net survey was conducted with the appropriate level of effort (20 net nights over 2
nights at 5 sites) and under the appropriate conditions to investigate presence/absence of
Indiana bats during the maternity season in the vicinity of the proposed North Vernon Bypass in
Jennings County, Indiana. A total of 29 bats from six species were captured during this survey.
No federally-listed bat species were captured. One bat species listed as endangered by the
state of Indiana, the evening bat, was captured at site 3.

Habitat for Indiana bats is present in woodlots throughout the project area. Dead snags and
tree species with sloughing bark, such as white oak (Quercus alba), were noted. However, the
results of this survey indicate that Indiana bats are not likely to be present, or are present in low
numbers, within forested portions of the project area.
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Eco-Tech Consultants

NET SITE DESCRIPTION
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Eco-Tech Consultants

NET SITE DESCRIPTION
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Page
BAT CAPTURE DATA FORM
2 = A 1
Site: ) Investigator(s): Qm;-v.- Yo g Date:
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 31 ¢ 794, Ui 2. ) 2w
Mistnet End .00 | &1.3 A
Comments and Other Wildlife Noted: (=7 = *~
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) (mm) | Score
,fjfly"i Wi f 4 15 g ‘. 3 ; ol WLS /-:‘-— :II { ’.i_' ::, o ) hJ ': 'E)_, (""" o ; i— = C‘) ——
L.i_'l DILAY 5 \ ’ > T =) | ‘ __ 2 C}—.; L’_ 'L‘ . e ——

Age: A: adult; J: juvenile Sex: M: male; F: female

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
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BAT CAPTURE DATA FORM

Page 4. of 3

Site: __ | Investigator(s): Wphevt Oney Shave Kooests  Dater  oly 22, 2007
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2100 | b % (,°F 35 % [CO% ] D
MistnetEnd |03:00 | L+ “4"F 5% 100 7 4

: L A v « hatag ar FAvals
Comments and Other Wildlife Noted: 51L€5r§-} Fein ’V-m-_w;v awt The day hawy o e5

gy
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (g) (mm) Score
LG]’ S u 52‘ :—‘-‘:I ﬁ-i:? "'f :}—_ m J'AJ f":)\ !-M\ = ) e

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A: adult: J: juvenile Sex: M: male: F: female
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Page 3

of

BAT CAPTURE DATA FORM

Site: [ Investigator(s): @[;,gy'.'; (,‘ On ef | S 1 8 Muba, Date:
g -
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase

Mistnet Start | 1| .00 | 7/, 3A°F 132% (feas ) D
MistnetEnd |07.00 |l |.DF A2, Cf o -
Comments and Other Wildlife Noted:

Height Wing Band

in net Reprod. | Weight | RFA Scar Number

Species Net [ Time (m) Age | Sex | Cond. (g) (mm) | Score

Petimyotic gubblavusl (B |23:5% 5 m A C | PL 7.2 |aso 0 R

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Aae: A:adult: J: juvenile Sex: M: male: F: female
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Page { of al
BAT CAPTURE DATA FORM
Site: g3 Investigator(s): [ . e i/ ni , T BaowN Date: 4 / 19/ o
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
MistnetStart | Z/'oo | 7).7 5% CLEAR MME | SL1eRT 2
MistnetEnd |(07:,92 |5/ & Tl CLEAR JONE MONE ‘/L}
Comments and Other Wildlife Noted:
QF-LOC))‘); .7 r'i FE 2 j ML Libﬂ,‘“{?{) ?JZQG}EMMK-?:?
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time {m) Age | Sex | Cond. (q) (mm) | Score
Detimyorss soprzams | A |z2oz2| 4o A |F | L 24 | 353 o
Myoris (ueiFeass | & (22520 Y0 | A M | N 20 |55 f
N\ LuciFucns A 1272480 | 2.5 A E 78 9.0 38 0

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Anas A adults |- hvanila Qav: M mala: F- famala
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Page “~ of T
BAT CAPTURE DATA FORM
site: _ 7 Investigator(s): . Dot mil, T. Ppouns Date: _ 7/72.5/04
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | Z(:02 | 9.5 59 CLEPR NOME | SLILRT 2
Mistnet End |07 -0 &) 2 5| ~t &Y S K $o )z la /4,
Comments and Other Wildlife Noted: )’V\M’\f EETLES TLYiMs
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) (mm) | Score
Myrrs <otraind B 1237220 2.0 | A [N | ponv | 65 | 25 l e

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Anss A adult |+ nvanils

Say M* mala: F* famala
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Page | of .

BAT CAPTURE DATA FORM
Site: % Investigator(s): L. T2 J% b / 7. T Date: 7/1 L) oR
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2/ o0 (A, o 59 OVEL CAST MNVE MOME -
Mistnet End |0Z->> | 07 F Tl Loy NINE MDA //‘f

Comments and Other Wildiife Noted:
WA T- DEER., GREENFROL | Ny, 17 SMNEE

WET. Nga Y UTRE BIT PeTIVIT] deezD

Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) (mm) | Score
MycticEuspomensl A (2330 ] 3.0 3 x| M w.o | 37 |
Efmaicue Eugus | 0Zop| 40 | A | M| N 1hg | 44 o

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Armas A adulk |- wanila Qav: M mala- F- famala
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Page - of =X
BAT CAPTURE DATA FORM
Site: 3 Investigator(s): L. \ e o mAn , T BRoN Date: 7/l 2/04
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2l 06 | (0.3 57 50kl MrE | SLILRT 2/
MistnetEnd |0Z-co |55.5 | 7§ CLEAR norE | juopE /4
Comments and Other Wildlife Noted:
W.T DR, v TuRYEY, scpzzh ol
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) (mm) | Score
Myzszis sEPEsmionhess] B 22215 | 2.0 | = s N 5.5 25 O
Efmehus Ensens | A 2590 | 3.0 | A € 1 ¥ 3.0 1§ =
M- Luciewgns 3 |o2wo| 3.5 A lm | N e |L3F |0

Reproductive Condition: N: non-reproduclive; L: lactating; P! pregnant; PL: post-lactating; TD: testes descended

Ao A aduld |+ hianila Qave M- mala- F- famala
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Page / of 3

BAT CAPTURE DATA FORM

Site: L( Investigator(s): S,c4F Slavlauh ; Troule Beouwy Date: =2 (=048

Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | J[. 00| 73° [ (0O Y Eloud: 7z & New
MistnetEnd | 00 o | 4£7° A A Aajn & /=3 wpls Mo ey,
Comments and Other Wildlife Noted: Kawna Sy [yortica (',__f-,'f“ & Tl
Llosed Site due foum (@ 00100 (miduight)
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) (mm) | Score
L, botesils A Ao | © > 17 N K [0.0 ] 473 Z =y
E, fascas A log.ool & N TN LIRS |97 Z ——

Reproductive Condition: N: non-reproductive; L: lactating, P: pregnant; PL: post-lactating; TD: testes descended
Aae: A:adult; J: juvenile Sex: M: male: F: female
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Page Q of %

BAT CAPTURE DATA FORM

Site: {”[ Investigator(s): Scoff Slaw o jﬂf-o e bvowu Date: /=3 2=049

Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | & | no £3° A A looPe ¢ puh P /=3 Ne
Mistnet End | Nl .00 6G° Al & [oes 7o Cloud® 7 /=3 Mee i

Comments and Other Wildlife Noted: Ravo £ o_‘i‘rj shiava /h_fn o e & bl rk‘\

ME__ +owley ! (s ‘s Wt

Height Wing Band

in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (g) (mm) Score

2 PL D | 35 Y

F\ < o c\ fayu < ;g 23\ Yo 5 /(" F
p. Jucitusus | Blootso | 9 A | F | BR | Yp |33 Z | 0-3005

Reproductive Condition: N: nen-reproductive; L: lactating; P: pregnant; PL: posi-lactating; TD: testes descended
Aae: A! adult: J: iuvenile Sex: M: male: F: female
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Page 5 of 3

BAT CAPTURE DATA FORM

Site: "’[ Investigator(s): SCoff g;"m‘.-za\-;& . Tadlg &"ﬁm'«"f' Date: 7—2 3 —0%
]
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | J(. 00| 437 M & Cleay I VZd e w
MistnetEnd |G 00| 537 N A Cleocv & Z Moo
Comments and Other Wildlife Noted: Gireen Hegsn (s ;3 (7 k)
_.—u—.—ﬂ'olﬂ'b Cofeghisug CSlalit ¢ 5 n-)\,w&\)

Fosfeoru Scurecln owl '

= ;"’f &g
Whip— poor-u/ il (fcou wh)

¢ L P T 7’ N
Caties— /ot ang frnuv;\;

)

Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (g) (mm) Score
M, fuc?lrua‘;. < A 20 % A = PL 4.5 ¥o Vi D=3 006
P, sabliyne | o [23:30 2 5 [ m | T G 3¢ IV a =
M cepteatpionis] A [3X:30] A | | NK | 4S5 | 2 | 95007
M. fuCi¥aaus | & 000 A.S | A |F | RL |70 |3% Z | p-30038
J T = z . i = 5.
E. Yuscus |[Al00iZ| 4.5 | & |M |TAV |70 | So & —

Reproductive Condition: N: nen-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A: adult; J: juvenile Sex: M: male; F: famale
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Page of 2
BAT CAPTURE DATA FORM
Site: S Investigator(s): 4% T;‘d_"af’r;?{,r?' AN Date: 7/ Z | ,-".;j"-
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | Zl:o0 | /2. S a ClowdY MOAE MONE b 45
MistnetEnd |75 %0 | L) & wWe A A Sk SLIG T /Z
Comments and Other Wildlife Noted:
SR Ty T @ of, TNL PR, M. LEANIYS PR s whige Tl W T M o2z\z0
aadd ouq Bt 2.3:30
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) (mm) | Score
EoZESicug Fascwel A [ 20260 | 40 A M A B | 47 [
N\ o671 saenal tads A PARY 14 $.5 J NN M 5.4 |3¢ s
Lastuens poizias | A |2lib4e | Lo M | =—1EFN- —
B vy T cafmpwur | A [Zin8p | Zoo A = . 7.4 35 ||
2SI saasfn |6 |Zi:%0 |32 0 = E v B.le |40
£, Fuccus plz-tolts [A [m [ w |70 M5 [ \

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: posl-lactating; TD: testes descended
Age: A:adult; J: juvenile Sex: M: male; F: female
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Page A of 5

BAT CAPTURE DATA FORM

Site; 5 Investigator(s): L~ D@zl 20 i/ Date: 7 /7 7 /09
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start |Z''2oo | (£ 5 10 C gt _ |voME | aINE V
Mistnet End |9Z°22 | 45.) 9 cLouny SUphT | SLGHT %
Comments and Other Wildlife Noted:
Rai e R:20  Uet UTILE BRT ActiasY SBEED
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time {m) Age | Sex | Cond. (9) {mm) | Score

A/ 12 A 1<

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactaling; TD: testes descended
Age: A:adult; J: juvenile Sex: M: male; F: female
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Page of
BAT CAPTURE DATA FORM
Site: 5 Investigator(s): /- | Sz Date: 7/ 2?/{(9‘"-’
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start |72/ 02 75. 7 g4 P. croe®Y ApNE | SLiGBT ‘/
Mistnet End |02 :0p | (00 L g C1EAR WDElhE  MONE Z

Comments and Other Wildlife Noted:
GEEPST Poe Owl + M. LESfril Fllog

Reczvr ghws sgzm 72 Bak DIMBSPED THE WIE DE THIS STEEA AS A WHIES (8]
KR FAAGWE LOCATIOM

Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (g) {mm) | Score
|Aaqntus Papbeeis A |72:D 2, [ A— F YL Y.\ Y 7 | =

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A: adult; J:juvenile Sex: M: male; F: female
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APPENDIXD PHOTOGRAPHS
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Mist net Site 1; Net A
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Mist net Site 4: Net B
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Bi brown baptesicus fuscs) captud at site 3.

Appendix G, page 112



.

S boreali) captured at site 4,

Eastern red bat (Lasiuru
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Northern long-eared bat (Myotis eptentrionalis) captured at site 3.

Eastern pipistrelle (Perimyotis subflavus) captured at site 4.
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ius hume alis) cafuf at site 3. This species is listed as
endangered by the state of Indiana.
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2012 INDIANA BAT SURVEY REPORT
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MIST NET SURVEY FOR FEDERALLY LISTED BAT SPECIES
FOR THE PROPOSED U.S. 50 NORTH VERNON BYPASS
(EAST) IN JENNINGS COUNTY, INDIANA

Prepared for:
Indiana Department of Transportation
&
Parsons Corporation
Indianapolis, IN

Prepared by:
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Louisville, KY
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Indiana Bat Mist Net Survey
North Vernon Bypass (East), Jennings Co., IN September 2012

1.0 INTRODUCTION

Eco-Tech Consultants was retained by Parsons Corporation and the Indiana Department of
Transportation (INDOT) to conduct a summer mist net survey for the federally endangered
Indiana bat (Myotis sodalis) and gray bat (M. grisescens) for the proposed US 50, North Vernon
Bypass (East) in Jennings County, IN (Appendix A, Figures 1,2).

The purpose of this survey was to determine presence/likely absence of Indiana bat and gray
bats within potential summer roosting habitat along the clearing limits of multiple potential
alignments for the proposed bypass. This survey was performed in accordance with the Agency
Draft Indiana Bat Revised Recovery Plan (USFWS 2007). A total of 11 sites were surveyed using
standard mist netting protocol (Appendix A, Figure 3).

1.1 Description of Study Area

This survey was conducted within an approximately 1 km buffer of proposed clearing limits
located in Jennings County, Indiana. The proposed project is situated entirely within the Eastern
Corn Belt Plains (55) Level Ill Ecoregion as mapped by the US Environmental Protection Agency
(USEPA 1997). This section of the Eastern Corn Belt Plains (55) is characterized by rolling plains
with poorly drained soils and high stream biodiversity. Average annual precipitation is 35-40
inches. This area has been heavily cleared for agriculture, especially corn and soybeans.

The proposed project occurs in the North Vernon and Butlerville, Indiana USGS 7.5-Minute
Topographic Quadrangles. Six alternative road alignments are currently being evaluated. Of
these, two will be chosen for detailed evaluation in late summer of 2012. The alternatives begin
at Highway 3 approximately 1.5 miles north of the intersection with Highway 7. From this
western terminus, each alignment is directed in a southeasterly direction towards the eastern
terminus at US 50. A Project Location Map is included in Appendix A (Figure 1,2). The
immediate surrounding area is primarily agriculture, but small tracts of forested land are
intermixed including Selmier State Forest. The alignment will cross the Vernon Fork of the
Muscatatuck River, a potential flyway for bats which is largely forested throughout most of its
watershed.

2.0 NATURAL HISTORY

2.1 Gray Bat (Myotis grisescens)

Species Status

The gray bat was listed as a federally endangered species on April 28, 1976 by the United States
Fish and Wildlife Service (USFWS; 1982); affording it protection under the Endangered Species
Act of 1973 (Public Law 93-205), as amended. USFWS biologists (i.e. the recovery team)
subsequently developed and released a recovery plan several years later. Five primary causes
for the decline in gray bat populations are outlined in the recovery plan: 1) direct human
disturbance to individuals, 2) human disturbance to the environment, 3) destruction of roost
caves by collapse or river impoundment, 4) cave commercialization, and 5) natural sources of
mortality. Following the protection of hibernacula and maternity caves from human
disturbance, gray bat populations started to recover at all protected caves. Harvey (2001)
reported a population increase of 16.5 percent since the time of listing. Due to the increase in

1
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Indiana Bat Mist Net Survey
North Vernon Bypass (East), Jennings Co., IN September 2012

numbers throughout their range, it was proposed in 2002 that the gray bat’s status be
reclassified (“downlisted”) from endangered to threatened (Department of Interior 2002).

However, white-nose syndrome (WNS), a fungal disease first found in cave-hibernating bats
during the winter of 2006-2007, presents a severe threat to gray bats. Having been found
originally in New England, this malady has caused precipitous declines in bat populations in the
eastern U.S. In subsequent years, the fungus associated with WNS (Geomyces destructans) has
been found in bats within the primary hibernating range of gray bats. Although WNS has been
found in few gray bats to date, the range of this disease continues to rapidly expand and it will
likely affect all cave-dwelling bats (USFWS 2012a).

Distribution

The range of the gray bat is restricted to the cave regions of Alabama, Arkansas, Florida,
Georgia, lllinois, Indiana, Kansas, Kentucky, Mississippi, Missouri, Oklahoma, Tennessee, and
Virginia (Barbour and Davis 1969). Most of the large concentrations of gray bats occur in
Alabama, Kentucky, Missouri, and Tennessee. The majority (95%) of the range-wide population
hibernates in nine Priority 1 hibernacula (sites that currently and/or historically contained more
than 25,000 individuals), which are located in Alabama (one site), Arkansas (one site), Kentucky
(one site), Missouri (three sites), and Tennessee (three sites) (USFWS 1982).

Description

Gray bats are a member of the Myotis genus. The gray bat typically weighs 8-16 grams with a
wingspan of 11-12 inches. Its diet consists primarily of insects. Water resources provide
important hunting grounds. Unlike other Myotis species, the gray bat's wing membrane
connects to its ankle instead of at the toe, and there is a prominent notch in its toe claws. Its fur
is unicolored on the back and ranges in color from dark gray to chestnut brown or russet.

Habitat Requirements

Gray bats are year-round cave residents; however, they inhabit caves with different
temperatures in the summer and winter months (Gore 1992). During winter months, gray bats
hibernate in caves that are cooler than summer caves and have temperatures of 42 to 52 oF
(Harvey et al. 1999). These bats typically hibernate in large groups and hang loosely with their
forearms stuck out at angles, rather than parallel to the body (Barbour and Davis 1969).

Prior to entering hibernacula, gray bats will swarm at the entrance of the cave (USFWS 1982).
Individuals return to the same hibernaculum every year (Tuttle 1976a). Reproductively active
females leave their summer habitat and arrive at the caves in September before males and
juveniles arrive in October (Tuttle 1976a). By this time, males will be reproductively active and
copulation takes place upon arrival at the cave (USFWS 1982). The majority of mating occurs in
October and November (Barbour and Davis 1969). Females enter hibernation immediately after
mating occurs, while males and some juveniles may stay active until early November (USFWS
1982). Supplemental copulation may occur during the period of hibernation (Guthrie 1933, Hall
1962, Miller 1939, Mumford 1958, Saugey 1978).
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Gray bats may migrate long distances to and from their hibernacula. Hall and Wilson (1966),
documented that gray bats would travel as far as 126 miles from a summer cave to a
hibernaculum, when a bat banded in Hardin County, lllinois was recovered at Coach Cave in
Edmonson County, Kentucky. Tuttle (1976a) found that the bats may travel 11 to 272 miles to
and from hibernacula. Hall and Wilson (1966) point to the small number of hibernacula for a
relatively wide-ranging species to account for this difference in migration distances.

Following six to seven months of hibernation, adult females emerge in late March or early April,
followed by juveniles and adult males (Tuttle 1976a). During autumn and spring migration, gray
bats may roost temporarily in caves, referred to as transitional caves, which may not otherwise
be used for maternity or hibernation (Tuttle 1976a). Individuals or groups of gray bats may
inhabit transitional caves for brief periods in March through April, and September through
October before moving to summer roosts or hibernacula (Barbour and Davis 1969, Tuttle
1976a). Migration distances up to 326 miles have been reported (Tuttle 1976a).

Females congregate in maternity caves and give birth to a single young in late May or early June
(Tuttle 1976b). Most males and non-reproductive females use non-maternity caves during this
part of the summer (Thomas 1994). Maternity colonies may contain tens of thousands of
females and their young (USFWS 1982). These caves are vulnerable to human disturbances
because gray bats will fly from their roost sites quickly, knocking young to the floor (Tuttle and
Stevenson 1977). If disturbances continue, gray bats will abandon nursery roosts (Barbour and
Davis 1969, Tuttle and Stevenson 1977). Most young are volant within 20-25 days of birth
(Saugey 1978). Lactation typically ends by late July, and most females and juveniles
subsequently leave the maternity caves (LaVal and LaVal 1980).

During late July and August, gray bats of mixed ages and sexes roost in caves throughout the
summering area, and frequently move among caves in the home range of the colony (LaVal and
LaVal 1980, Thomas 1994). In September, females begin to congregate at transitional caves,
and by the end of the month most females have left to return to hibernacula (Gore 1992, LaVal
and LaVal 1980). Most male gray bats leave summer habitat by November, although a small
number of males may remain in transitional caves through winter (LaVal and LaVal 1980,
USFWS 1982). Mating occurs after autumn migration when gray bats arrive at hibernacula
(Barbour and Davis 1969, USFWS 1982). Females store sperm through the winter and
fertilization is delayed until after emergence from hibernation (Guthrie and Jeffers 1938).

Each summer colony occupies a home range that often contains several roost caves (Thomas
1994, Tuttle 1976a). Female gray bats often return to the same summer range each year (Tuttle
1976b). The colony home range may encompass up to 40 miles of river or reservoir shoreline
(USFWS 1982). Thomas and Best (2000) found that gray bats in the Guntersville Reservoir area
of northern Alabama had large home ranges with a minimum average size of 37.5 square miles.
Individually, the bats exhibit fidelity to the colony home range, but may roost in several caves
within the range (Goebel 1996, Tuttle 1976a, USFWS 1982).

Upon emergence from roosts, gray bats typically follow a stream path to foraging areas (Tuttle
1976b), though they may fly directly over land with little hydrological features to reach foraging
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areas (Thomas 1994). Foraging areas consist of water bodies (streams, reservoirs, lakes,
wetlands), and adjacent riparian vegetation along wide sections of rivers (LaVal et al. 1977,
Mitchell and Martin 2002, Rabinowitz and Tuttle 1982). Newly volant young often forage in
forests that provide feeding cover surrounding the maternity cave (USFWS 1982). Both large
and small perennial streams provide suitable foraging habitat for gray bats (LaVal et al. 1977).
Forested riparian zones may improve the suitability of a river or reservoir for foraging gray bats.
For example, at one reservoir in Tennessee, gray bats typically were observed foraging over
portions of the reservoir with slab rock bottom and forested riparian zones (USFWS 1982). In
Missouri, a higher proportion of gray bats foraged along wooded bluffs than near cleared
agricultural fields (LaVal et al. 1977, LaVal and LaVal 1980). Gray bats were also found foraging
over wetland depressions at Arnold Air Force Base in Tennessee (Mitchell and Martin 2002).

Gray bats may fly great distances during nightly foraging trips (USFWS 1982). Tuttle (1976a)
indicated gray bats regularly made trips of 9-21 miles in a single night. In Tennessee, gray bat
foraging territories were identified up to 12 miles from the roost cave. In Missouri, gray bats
were observed foraging as far as 12 miles from their roost cave, and other individuals traveled
approximately 15 miles to reach a foraging area over a large lake (LaVal and LaVal 1980). In
Alabama, gray bats foraged 3—13 miles from the roost cave (Goebel 1996).

During summer, gray bats (especially males and juveniles) have also been found day and night
roosting under bridges (Johnson et al. 2002). Bridges may be important resting places during
foraging for gray bats because of the long distances they travel. Moreover, bridges provide a
thermal refuge due to their tendency to retain radiant heat better than other types of night
roosts (Johnson et al. 2002).

2.2 Indiana Bat (Myotis sodalis)

The Indiana bat is a temperate, insectivorous, migratory bat that hibernates in caves and
abandoned mines during winter and spends the summer season in forested areas. It was listed
as an endangered species on March 11, 1967 by the USFWS. However, the Indiana bat did not
receive protection until enactment of the Endangered Species Act in 1973 (Public Law 93-205),
as amended. Critical habitat for the species was designated on September 24, 1976; it consisted
of 11 caves and two mines in six states. Several years following its listing, an Indiana bat
recovery plan was developed by biologists (i.e., the recovery team), which outlines habitat
requirements, critical habitat, potential causes for declines, and recovery objectives. The
recovery plan was reviewed and published by the USFWS in 1983 (Brady et al. 1983). An agency
draft of a revised plan was published in 1999, but it was never finalized. The Indiana bat
recovery team is currently utilizing new information and making revisions to the recovery plan
(USFWS 2007).

Indiana bat estimated population numbers have consistently declined from 1965 to 2001. This
steady overall decline can be attributed to several causes including human modifications to
hibernacula and surrounding areas, disturbance and vandalism of hibernacula, natural
catastrophes, and threats to summer habitat and migration pathways, including loss and
degradation of forested habitat (USFWS 2007). Even with the discovery of many new, large
hibernacula, the range wide population estimate dropped approximately 57 percent from 1965
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to 2001. However, estimates of range wide Indiana bat population totals from surveys
conducted post-2001 have actually increased. In 2005, a 15% population increase was found,
yielding an approximate total of 457,000 Indiana bats (USFWS 2007). The USFWS views the
apparent upward population trend as viable because the same surveyors have been
consistently conducting the winter surveys at all large hibernacula over the past 20 years.
Moreover, large increases in local populations at 34 known high-priority hibernacula in recent
years have been observed. The USFWS (2007) anticipates that planned improvements in
hibernacula survey methodology will soon provide an even greater confidence level in the
overall population trend.

Distribution

The Indiana bat’s range includes most of the eastern United States. It is known to occur from
Oklahoma, lowa, and Wisconsin east to Vermont, and south to northwestern Florida (Barbour
and Davis 1969, Gardner and Cook 2002). The species’ range is generally consistent with the
presence of limestone caves that serve as hibernacula in the winter (Menzel et al. 2001).
According to the USFWS (2007) winter survey results from 2005 indicated that there were a
total of 23 Priority 1 hibernacula in seven states; including lllinois (one site), Indiana (seven
sites), Kentucky (five sites), Missouri (six sites), New York (two sites), Tennessee (one site), and
West Virginia (one site). Over 90 percent of the estimated range wide Indiana bat population
hibernates in only five states, Indiana (45.2%), Missouri (14.2%), Kentucky (13.6%), lllinois
(9.7%), and New York (9.1%).

Indiana bats are known to migrate up to 360 miles from their hibernacula to find suitable
summer habitat to raise offspring (Kurta and Murray 2002, Winhold and Kurta 2006). Although,
some migrate much shorter distances as evidenced by banded female Indiana bat recoveries
from maternity colonies at Mammoth Cave National Park. Additionally, recent radio-telemetry
studies in New York found that of 70 Indiana bats emerging from three hibernacula most
migrated to summer habitat only 40 miles away (USFWS 2007). Until recently, it was thought
that the entire species, with the exception of some males, migrated north and west from their
hibernacula to forested areas in Missouri, Indiana, Kentucky, lowa, Ohio, and Michigan during
the summer (Barbour and Davis 1969). This migration pattern was illustrated by Barbour and
Davis (1969), with summer band recoveries near the Wayne National Forest in southern Ohio of
both male and female bats banded at Carter Caves State Resort Park, in Carter County,
Kentucky. Moreover, reproductive Indiana bats have now been documented in the following
states: Arkansas, lllinois, Indiana, lowa, Kentucky, Michigan, Maryland, Missouri, New Jersey,
New York, North Carolina, Ohio, Pennsylvania, Tennessee, Vermont, Virginia, and West Virginia
(USFWS 2007).

Although Indiana bat maternity colonies occur throughout much of the mideastern United
States (e.g., West Virginia, Virginia, Pennsylvania, New York), they appear to be relatively less
abundant in these peripheral portions of their range (USFWS 2007). The regional differences in
summer distribution and relative abundance are likely influenced by geographic distribution of
important hibernacula and also by regional climate and elevation variation (USFWS 2007, Brack
et al. 2002). Therefore, the understanding of how and to what extent these factors influence
the distribution and abundance of maternity colonies is still evolving (USFWS 2007).
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Autumn and Winter Habitat

Indiana bats use sloughing bark and cracks in dead, partially dead, and live trees as day roosts
during autumn (Kiser and Elliott 1996, MacGregor et al.1999). Autumn roost trees range from
4.7 to 26.4 inches in diameter at breast height (dbh) and occur in forested, semi-forested, and
open habitats (Kiser and Elliott 1996). Depending on local weather conditions, Indiana bats
normally enter the hibernaculum in October and remain there through April (Hall 1962, LaVal et
al. 1977, LaVal and LaVal 1980).

Prior to entering the hibernacula in autumn, swarming occurs at the entrances of either the
hibernacula (Cope and Humphrey 1977) or other caves located near the hibernacula (LaVal et
al. 1977). Swarming usually lasts for several weeks (August - September) and mating occurs
toward the end of this period. Mated females usually enter directly into hibernation, whereas
males may remain active through the end of November. Reproductive females store sperm
through the winter, delaying fertilization until early May. During April and May the majority of
the Indiana bat population emerges, leaving their cave areas to find suitable summer habitat.
However, some male and non-reproductive female Indiana bats will remain near the
hibernacula during the summer. Females usually start grouping into larger nursery colonies by
mid-May and give birth to a single young between late June and early July (Easterla and
Watkins 1969, Humphrey et al. 1977).

Indiana bats hibernate primarily in caves, but they have also been documented using
abandoned mines. As of November 2006, the USFWS (2007) has winter records of 281 distinct
hibernacula in 19 states that have been occupied continually since 1995. According to Barbour
and Davis (1969), temperature and relative humidity are important factors in the selection of
hibernation sites. During the early autumn, Indiana bats roost in warm sections of caves and
move to lower temperature areas of the cave as outside temperatures decrease. In mid-winter
Indiana bats tend to roost in portions of the cave where temperatures are cool (37° to 43°F).
Relative humidity in Indiana bat hibernacula tends to be high, usually above 74 percent, but not
exceeding saturation (Hall 1962, Humphrey 1978, Kurta and Teramino 1994, LaVal et al. 1976).

Summer Habitat

Selection of roost trees by Indiana bat colonies are based on structural characteristics. Tree
diameter, solar exposure, and height in canopy are among the most important (Romme et al.
1995, Kurta and Murray 2002). Male and female Indiana bats inhabit different habitats and
choose roost trees with differing characteristics during the summer months (Kurta 2005).
Reproductive females tend to choose roosts in mature forests with large trees, scattered gaps
in the canopy, and an open understory (Gardner et al. 1991b, Callahan et al. 1997). The number
of available roost trees in an area influences the suitability of habitat for female Indiana bats
(Kurta 2005). Gardner et al. (1991b) found that of 39 roost trees evaluated, 31% were not
suitable the following summer, and that 33% of the remaining trees were unavailable for use
after two summers. Thus roost trees are an ephemeral resource.

Maternity colonies have been found under sloughing bark of dead, partially dead and live trees
(Carter 2003, Gardner et al. 1991b, Kurta et al. 1993, Kurta et al. 2002, Romme et al. 1995).
These colonies have been found in lowland forests (Cope et al. 1974, Humphrey et al. 1977),
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and more recently in upland forests (Callahan et al. 1997, Clark et al. 1987, Gardner et al.
1991b, Kiser et al. 2002). Such colonies are usually located in large-diameter, standing dead
trees, with direct exposure to sunlight (Callahan et al. 1997). Maternity roosts can contain over
350 individual bats during July and August (Kiser et al. 1998). During Callahan’s study (1997), he
arranged roost trees into two groups depending on the intensity of use and size of the colony
that used each tree. Callahan (1993) classified any tree that was used more than once by
greater than 30 bats each time as a primary roost tree, and any tree with less than 30 bats or
used only once as an alternate roost tree. The primary roost trees had an average dbh of 22.4
inches, while open snags used as alternate roosts had an average dbh of 20.9 inches (Callahan
et al. 1997).

Indiana bats require more than one roost tree to fulfill their needs during the summer (Callahan
et al. 1997). Barclay and Kurta (2004) found one maternity colony that used 18 roost trees
during a single summer. In addition, Indiana bats are known to roost in several different species
of trees, selecting roost trees by the structural composition of each tree. Farmer et al. (1997)
contends that structure is probably more important than tree species in selection of roost
trees.

Twelve tree species are listed in the Habitat Suitability Index Model (Romme et al. 1995) as
primary species (class 1 trees). The trees listed by Romme et al. (1995) include: silver maple
(Acer saccharinum), shagbark hickory (Carya ovata), shellbark hickory (C. laciniosa), bitternut
hickory (C. cordiformis), green ash (Fraxinus pennsylvanica), white ash (F. americana), eastern
cottonwood (Populus deltoides), northern red oak (Quercus rubra), post oak (Q. stellata), white
oak (Q. alba), slippery elm (Ulmus rubra), and American elm (U. americana). In addition to
these species, Romme et al. (1995) listed sugar maple (A. saccharum), shingle oak (Q.
imbricaria), and sassafras (Sassafras albidum) as class 2 trees. The class 2 trees are those
species believed to be less important, but still have the necessary characteristics to be used as
roosts. Trees normally used as primary roosts are dead and have a dbh greater than 12 inches
(Romme et al. 1995).

At least 33 tree species have been found to be roosts for reproductive female Indiana bats, and
87 percent of them are ashes (13%), elms (13%), hickories (22%), maples (15%), poplars (9%),
and oaks (15%; USFWS 2007). It was previously believed that oak and hickory were used more
commonly in the southern portion of the range (Callahan et al. 1997, Gardner et al. 1991b), and
elm, ash, maple, and cottonwood were occupied more often in northern areas (Kurta et al.
1996, 2002; Whitaker and Brack 2002). However, more recent research reveals that Indiana
bats occupy ash and elm most often in southern lllinois (Carter 2003) and hickories most often
in Vermont (Palm 2003). Therefore, it appears that tree species use is more closely related to
local availability and suitable structure than to broad regional preferences (USFWS 2007).
Nonetheless, some common trees, such as American beech (Fagus grandifolia), basswood (Tilia
americana), wild black cherry (Prunus serotina), box elder (A. negundo), and willow (Salix spp.),
are rarely to never used, suggesting that they are typically not acceptable even when suitable
structure is present, especially as a primary roost (USFWS 2007).
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Most (97%) roost trees of female Indiana bats at maternity sites are deciduous species, except
for a few coniferous trees discovered in the Great Smoky Mountains (Harvey 2002, Britzke et al.
2003) and in New England (Palm 2003). This more likely reflects availability rather than a
preference for coniferous trees (USFWS 2007).

Food Habits

Historically, the Indiana bat was thought to prey primarily on moths (Lepidoptera), beetles
(Coleoptera), true flies (Diptera), and caddisflies (Trichoptera) (Belwood 1979, Brack 1983,
Brack and LaVal 1985). During a study by Belwood (1979), the primary insects consumed by
females and juveniles in southern Indiana were Lepidoptera (57%), Diptera (18%), and
Coleoptera (9%). Belwood’s information was very similar to a three-year study conducted by
Brack (1983) throughout Indiana. Brack (1983) found that Indiana bats consumed Lepidoptera
(48%), Coleoptera (24%), and Diptera (8.5%). He also found Trichoptera (9.8%) to be an
important food source. Studies by Lee (1993) and Kurta and Whitaker (1998) found that the
same four insect orders were consumed by Indiana bats in central/northern Indiana and in
Michigan. However, these studies showed that Indiana bats preyed much more heavily on
caddisflies in central/northern Indiana and in Michigan. The female Indiana bats in central and
northern Indiana consumed Lepidoptera (40%), Trichoptera (29%), Coleoptera (13%), and
Diptera (9%) (Lee 1993). The most recent Indiana bat food habits study was conducted in
Michigan at the northern limits of the species’ range. These bats consumed primarily
Trichoptera (55.1%) and Diptera (25.5%), which have aquatic larvae (Kurta and Whitaker 1998).
These authors hypothesized that Indiana bats in northern portions of their range feed more on
aquatic insects than southern populations because they forage primarily over streams and
wetlands.

The only food habit information from Kentucky for Indiana bats is from Jackson County. Kiser
and Elliott (1996) conducted a study to determine the food habits of male Indiana bats at a cave
entrance. During the autumn of 1994 and 1995, male Indiana bats consumed primarily
Lepidoptera (28.5% and 34.0%), Coleoptera (15.9% and 40.2%), Homoptera (15.3% and 4.5%),
and Diptera (28.8 % and 18.8%). The increase in consumption of snout beetles (Coleoptera:
Curculionidae) during the 1995 samples indicates that Indiana bats are opportunistic foragers
(Kiser and Elliott 1996).

Indiana bats forage primarily in forested habitats (Cope et al. 1974, Humphrey et al. 1977, LaVal
et al. 1977, Belwood 1979), but they will also forage in edges of forests and croplands, fallow
fields, and areas of impounded water (Gardner et al. 1991a). Indiana bats may use as many as
four different foraging areas during nightly foraging (Murray 1998), using the same travel
corridor each night to move from the roost tree to the foraging areas. It has been documented
that Indiana bats may travel up to three miles from their summer roosts to summer foraging
areas and will visit these same areas each night. Reproductively active females traveled a
maximum mean distance of 1.5 miles from their roost trees to foraging areas in lllinois (Gardner
et al. 1991a). During a study by Pruitt et al. (1995) at the Jefferson Proving Ground (JPG),
Jefferson County, Indiana, reproductive female bats were found to travel a mean distance of
1.7 miles from their original capture sites to their roost trees. Also at JPG, a male traveled 0.4
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mile from the capture site to its roost; this distance is less, but similar to the distance of 0.7
mile found by Gardner et al. (1991a) for males in lllinois.

2.3 White-Nose Syndrome (WNS)

White-nose syndrome (WNS) is an emerging infectious fungal disease that has resulted in high
levels of mortality in multiple cave dwelling bat species. The emergence of this pathogen has
destabilized healthy bat populations and all, but eliminated vulnerable populations. Its alarming
virulence and mortality, rapid spread, and epidemiological complexity has largely shaped the
way contemporary bat research and management is conducted. Bat management and
conservation in the WNS era has arisen as one of the top conservation issues of the 21
century.

WNS has been characterized as a condition affecting hibernating bats and was named for the
white fungal growth located on hairless areas of the body such as the muzzle, ears, and/or
wing/tail membranes (Blehert et al. 2009, Lorch et al. 2011, Meteyer et al., 2011). Behavioral
responses to WNS include movement to entrances of hibernacula, day flight during mid-winter,
cluster formation on the ground, and other uncharacteristic winter/hibernating behavior
(Blehert et al. 2009, Foley et al. 2011). Bats affected with WNS are thought to leave their
hibernacula early in search of food and, subsequently, starve or freeze to death.

WNS was first documented by a photograph taken at Howes Cave, approximately 32 miles west
of Albany, New York in February 2006 (Blehert et al. 2009). A caver photographed hibernating
bats with an unusual white substance on their muzzles and observed several dead bats (USFWS
2009a). The following winter, New York Department of Environmental Conservation biologists
documented WNS after observing bats exhibiting abnormal behavior, a white, powdery
substance on the muzzle, and a few hundred dead bats in several caves in the Albany, NY area
(USFWS 2009a). Since then, sick, dying and dead bats have been found in unprecedented
numbers in and around caves and mines throughout the eastern United States.

USFWS now estimates mortality to be at least 5.7 million (USFWS 2012a). In some
hibernaculum, 90 to 100 percent of infected bats are dying (USFWS 2009a). Since the 2010-
2011 winters, WNS has spread to 19 states and four Canadian provinces including: Connecticut,
Indiana, Kentucky, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York,
North Carolina, Ohio, Pennsylvania, Tennessee, Vermont, Virginia, West Virginia, New
Brunswick (CAN), Nova Scotia (CAN), Ontario (CAN), and Quebec (CAN; USFWS 2011a). WNS
threatens to spread further into the Midwest, Southeast, and West which are home to many
federally endangered bat species as well as some the largest known bat populations in the
country (USFWS 2009a).

Researchers associate a newly identified psychrophilic fungus (Geomyces destructans) as the
etiologic agent of white-nose syndrome (Foley et al. 2011, Lorch et al. 2011, Blehert 2012,
Reeder et al. 2012, Warnecke et al. 2012). This fungus thrives in the cold (3-15°C) and humid
(>90%) conditions characteristic of the caves and mines used by bats (USFWS 2009b, Foley et al.
2011). Bats with obvious WNS symptoms have shown noticeable agitation and excessive
grooming. Biologists believe that these infected bats may be waking up more often throughout
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hibernation to groom themselves leading to an increased use of fat reserves needed for winter
hibernation. However, once clean the bat will re-enter torpor allowing the fungus to re-
establish. Cryan et al. (2010) suggested the fungus might directly interfere with important
physiological functions leading to disruptions in homeostasis, thermoregulation, and respiration
while also increasing the risk of dehydration, among other things. Specifically, this fungus has
been observed to cause a higher metabolic rate in hibernating bats which can lead to more
frequent arousals (Janicki, 2010, Reeder et al. 2012). This can also result in the reduction of
adipose storage in bats hibernating in caves, usually followed by mortality (Frick et al., 2010).
Nine bat species currently known to be affected by white-nose syndrome include the little
brown bat (Myotis lucifugus), Indiana bat, eastern small-footed bat (M. leibii), northern long-
eared bat (M. septentrionalis), gray bat (M. grisescens), tri-colored bat (Perimyotis subflavus),
big brown bat (Eptesicus fuscus), cave bat (M. velifer) and the southeastern bat (M.
austroriparius) (Foley et al. 2011). Both the federally listed Virginia big-eared bat (Corynorhinus
townsendii virginianus) and Ozark big-eared bat (Corynorhinus townsendii ingens) are found in
the affected area, but neither has been confirmed with white-nose syndrome of G. destructans
infection.

The means of transmission of WNS has shown to be possible through direct contact among bats
(Lorch et al. 2011). Evidence collected to date indicates that human activity in caves and mines
may be assisting in the spread of WNS since some caves used by people have WNS affected
bats, while other, nearby caves not used by people do not seem to be affected. It is likely that
the fungus can be transported inadvertently from site-to-site on gear and boots of cave visitors
(USFWS 20093, Lindner et al. 2010). Adherence to the federal WNS disinfection protocol is
required by all cavers, biologists, and tourists to reduce the human spread of this fungus
(USFWS, 2012b).

Human health implications are not known and there is no information indicating that people or
other animals have been affected after exposure to the white fungus (Blehert 2012).

3.0 MATERIALS AND METHODS

3.1 Mist Net Survey

This survey was conducted in accordance with the guidelines of Appendix 5 of the “Indiana Bat
Draft Recovery Plan: First Revision” (USFWS 2007). These guidelines call for one net site to be
netted for two calendar nights per 1 km for linear projects. Surveys must be conducted
between May 15 and August 15 and are temperature and precipitation dependent.

In order to identify forest impacts, Eco-Tech biologists conducted a desktop review of the
proposed bypass alternative combinations using current aerial photography, topographic maps,
and the proposed project area map provided by the client. A 0.5 km buffer was placed around
all alignments to serve as the potential survey extent. Altogether there is a total of 14 km of
linear suitable habitat along the proposed alignments. However, there is significant overlap
among the alignment buffers. After a map review of available habitat, potential mist net sites,
and the proposed alignments during coordination with USFWS field office biologist Mike Litwin,
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it was decided that 11 mist net sites would suitably sample all available habitat (concurrence,
8/1/12).

Mist net sites were chosen based on factors such as the presence of travel corridors and water,
a relatively closed canopy cover, and potential access. The most current available aerial
photography and topographic maps were used to determine the extent of tree clearing and
presence or absence of potentially nettable features. Actual locations of mist net sites are
depicted in Appendix A, Figure 3.

Each mist net site consisted of two net sets. One net set consisted of two to three mist nets hung
between two poles. Poles were 20 to 30 feet high and had ropes affixed to them to raise and lower
the nets. The mist nets used in this survey were constructed of 50 denier/2-ply nylon or
monofilament, with a mesh size of 1.5 inches, and a length of 20 — 60 ft. Net sets were located so
that the entire open portion of the flyway was covered by the nets. Nets were monitored from dusk
and continued for a minimum of five hours. Mist nets were checked for bats every 10 minutes.

Upon capture, bats were removed from mist nets, identified to species, measured, and released
unharmed at the capture site. Data recorded for each bat captured included species, age,
gender, reproductive condition, right forearm length (RFA), wing scar score, and body weight.
Bats were identified to species based upon distinctive morphological characteristics (e.g., body
size, hair color, ear length, tragus length and shape, presence/absence of a keeled calcar). Adult
female bats were classified as reproductive if they were pregnant (determined by palpation of
abdomen) or lactating (i.e., teats conspicuous and enlarged, lack of hair around teats). Male
bats with testicles descended into the scrotum were considered reproductive. Juveniles were
distinguished from adults by examining epiphyseal closure (bone growth in phalangeal joints).

Weather conditions were documented each night to confirm that netting was conducted in
accordance with Indiana Bat Recovery Team Guidance (USFWS 2007). The air temperature,
wind speed, cloud cover, and precipitation were recorded at the beginning and end of each
night of the survey. A digital or mercury thermometer was used to record temperature. Wind
speed, percent cloud cover, and moon phase were estimated (Appendix D). All sites were
photographed and their location recorded using a handheld GPS unit.

All netting was conducted in accordance to bat handling/disinfection protocols for summer bat
field studies, as dictated by state and federal agencies to help prevent the spread of White
Nose Syndrome (USFWS 2012b).

3.2 Radio-telemetry and Emergence Counts

Upon capturing a female Indiana bat, a 0.5 gram LB-2 Holohil transmitter with whip antenna
was attached in order to determine maternity roost location (Appendix A, Figure 4). The
transmitter was affixed dorsally between the shoulders using a skin-bonding agent, Skin Bond.
All roads within 100 mi® around the capture location were driven by a pair of biologists during
daylight hours while using a Wildlife Materials TRX-1000S radio-telemetry receiver with a 3-
element Yagi antenna in order to find the individual’s roost. Under normal circumstances,
emergence counts would have been performed for a period of five consecutive nights on all
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located roosts; however, no emergence counts were conducted during this survey as a result of
the inability to track the individual to its roost location.

4.0 RESULTS

4.1 Mist Net Survey

A total of 11 sites were surveyed using mist nets from August 1-13, 2012 along the proposed
bypass in Jennings County, Indiana (Appendix A, Figure 3). Biologists placed sites in areas
deemed to have the highest chance of capture success in the area. These high probability areas
include ponds, streams, forested roads and trails as well as some forested edges. A
comprehensive capture summary table is included in Appendix B. Photographs of net sites are
included in Appendix C. Detailed descriptions and sketches of each net site are included in
Appendix D. Additional wildlife observed and general comments about each net site are
included on survey data forms in Appendix D.

A total of 86 bats from six species were captured at 11 sites (44 net nights) within the proposed
bypass alignments in Jennings County, Indiana. One federally endangered Indiana bat was
captured. The big brown bat was the most commonly encountered species, composing 46.5%
of the total capture. The eastern red bat (Lasiurus borealis) was the next most frequently
captured bat, making up 31.4% of total captures. Other species captured included northern
long-eared bats (9.3%), tri-colored bat (7.0%), little brown bats (4.7%), and an Indiana bat
(1.2%). Sites 4 and 9 were found to be the most successful sites with 16 and 19 captures,
respectively. An Indiana bat was captured at Site 1. Only Site 10 failed to record captures (Table
1).

4.2 Radio-telemetry and Emergence Counts

One juvenile female Indiana bat (Bat 00299) was captured and fitted with a transmitter. This
individual left the survey area on August 6, but could not be located throughout the duration of
the survey. All roads within a 100 mi” area around the capture site were driven daily during
daylight hours for the duration of the survey for a total effort of 35 hours. Despite this effort no
signal was detected. No emergence counts were conducted due to the inability to track the
individual to its roost location.

5.0 SUMMARY

The mist net survey was conducted with the appropriate level of effort (44 net nights over 13
calendar nights at 11 sites) and under the appropriate conditions to investigate presence/likely
absence of Indiana and gray bats during the maternity season along the proposed U.S. 50,
North Vernon Bypass (East) in Jennings County, Indiana.

A total of 86 bats from six species were captured during this survey. An average of 7.8 bats was
captured at each site. There was only one site during this survey that recorded zero captures.
One Indiana bat was captured as a result of this mist net survey. No gray bats were captured.

The radio-tagged Indiana bat was not found post-release. Several possibilities exist for the
failure to locate the bat. The bat might maintain its home range outside of our search area, well
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beyond the project area. Transmitter failure could also account for the lack of relocation.
Finally, the bat could locate itself in an area with the appropriate conditions to attenuate the
radio-signal to the point where researchers cannot receive the signal with available equipment.

The results of this survey indicate that gray bats are not present in the project area, but that
Indiana bats are present along the proposed bypass and in surrounding areas; however, no
roost trees were found to be located within the boundaries of this project. Unfortunately, due
to the unknown fate of our transmitter, a conclusive statement cannot be made regarding a
relationship between potential maternity colony boundaries and the project area.
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APPENDIX C—- PHOTOGRAPHS
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Mist Net Site 1; Net A

Mist Net Site 1; Net B
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Mist Net Site 2; Net B
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Mist Net Site 3; Net A
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Mist Net Site 5; Net A

Mist Net Site 5; Net B
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Mist Net Site 7; Net B Night 1
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Mist Net Site 8; Net B
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¥ N 3

Appendix G, page 161



Mist Net Site 10; Net A

Mist Net Site 10; Net B
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Indiana bat (Myotis sodalis) telemetry

Biologist shaving Indiana bat for transmitter application
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Biologist applying medical glue to Indiana bat for transmitter application

Indiana bat with transmitter attached to back
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Eco-Tech biologist performing daytime tracking to locate radio-transmittered Indiana
bat.

Bat Photographs

L -

Big brown bat (Eptesicus fuscus)
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Eastern red bat (Lasiurus borealis)

Little brown bat (Myotis lucifugus)
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An abundance of toe hairs is an important characteristic for distinguishing the little

brown bat from the similar Indiana bat.

The Indiana bat displays a relative lack of toe hairs when compared to the little brown
bat (above).
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Northern long-eared bat (Myotis septentrionalis)

Indiana bat
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Indiana bat: A keeled calcar and lack of toe hair are two of the
primary diagnostic characteristics for this species.

Tri-colored bat (Perimyotis subflavus)
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Eco-Tech Consultants

NET SITE DESCRIPTION

Site: | Project: N Viprnon B Buse =TRAT Dates: 8- 6/79-2012
ID by: 5‘0-%5 fanleonrd Quad: /\}or ‘I’lrx Vecnon  County: f‘““‘“{; 5 State: TN
Net A  Widih (ft): N3 Height (ft): 56 Lat/l.on: 39,0340 /. Q5,6305°3
Net B  Width (ft): (o Height (ft): Lat/Lon: 39,0325 /435 ,63023

Vegetation
Dominant Canopy Species:

Percent Canopy Closure:

Average Canopy DBH (in):

1) < .ovade Net A 1002 8"
2) @ podestiis Net B 10¢
3) 6) Licolee
Dominant Understory Species: Understory Density: Average Understory DBH (in):
1) Flacands §ulin Very Dense q"
2) Lofenzain Moderate
3) 4,rv5rum Clear \<
Stream
Bank Height (ft): Average Water Depth (ft):
Channel Width (ft): lSA Dominant Substrate: : \ Q
Water Width (ft): Turbidity (clear/cloudy):
Site Drawing

Comments/Descriptions
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Page

]

BAT CAPTURE DATA FORM
Site: | Investigator(s): -YCa-'v—v,r Slante ) Date: 8-¢- LoV2
Relative
Time Temp. (F) Humidity (%) Sky Conditions ___Fog Wind Moon Phase
Mistnet Start | Zioo )¢ 54 e lear o o wWnnin
Mistnet End 000N 6H 82 Clea o g Il &gy
Comments and Other Wildlife Noted: ¥ Foeq . ¢ 1020 823
vittal 2co - ek hend F00294
Height Wing Band
.| innet Reprod. | Weight | RFA Scar Number
Species Net | Time {m) Age | Sex | Cond. {g) {mm) | Score
L4830 B_|zz:30 L A M 7D 1284 | Y3am | & -
MMy B |2230- | 3m A i M é,%é\u W | &
F e o ) o~ feo - Tao
* nY So B |2B% Jom |5 |F | P lole [Men]| & o
E? F\) ?} 34 (A28 ‘ ?‘Vﬂ )A F:,l f") ‘_,]' .gb\ L{”]W\\V\ 9{ s
- ]

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A:adult; J: juvenile Sex: M: male; F: female
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Page ).: of |\

BAT CAPTURE DATA FORM
Site: | Investigator(s): _ S..iL Slonke D Date: Q- 7o 201
Relative
Time Temp. (F) Humidity (%) Sky Conditions __ Fog Wind_ Moon Phase
Mistnet Start | 2100 37° S0 Clam r o of Vot
Mistnet End | ©<9° 2 9% clea I %] o & \hos
Comments and Other Wildiife Noted: codbicd (Veeal)
£ Jawhee ([ vocal)
3 Esepedh Fromn v LoLARO @ 20X
Height Wing Band
| innet Reprod. | Weight | RFA Scar Number
Species Net | Time {m) Age Sex | Cond. {g) (mm) | Score
LABO B lzzwo | s, | Sl | N I3, | Y| & -
5 = v
LAgo g |30 |3 [T |m | N 8.4 | N | D o
MYSE A |zue ) m A | F r {As | Hwm| & —

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL.: post-lactating; TD: testes descended
Age: A: adult; J: juvenile Sex; M: male; F: female
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Eco-Tech Consulitants

NET SITE DESCRIPTION

site: 2 Project: N Veensn Byefass ~ ENDOT Dates:  8-8/ib- 2012
1D by 5w4 ¥ Slankard Quad: B u'Huv \ H e County: Toantng g State: TN
NetA  Width (ft): 39 Height (ft): 3¢ LatLon: 34.023ML , -8, 62192

NetB  Width (ft): 29 Height (ft): 2o Lation: 39.0224% / - @ §.¢20%6

Vegetation
Dominant Canopy Species:

Percent Canopy Closure:

Average Canopy DBH (in):

1) @olha Net A 1o %, |
2) _Achiven Net B 402
3) ]g‘ji A RREE € A
Dominant Understory Species: Understory Density: Average Understory DBH (in):
1) < atb A Very Dense 3"
2) F. 52coliing Moderate ><
3) L v#’vh’(&éf‘%ﬁ (A Clear |
Stream
Bank Height (ft): Average Water Depth (ft): _
Channel Width (ff): N ,1\ Dominant Substrate: ) 4
Water Width (ft): Turbidity (clear/cloudy):
Site Drawing

Comments/Descriptions
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Page \ of |

BAT CAPTURE DATA FORM

Site: 2 Investigator(s): Seott Slunikes & Date: 882
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2190 8He $E NMasth, Elosdn/ 4 \~Sewghn v\)v\n?«\:)
Mistnet End | 0200 72° §29 Mgt Dag Seg J 1-3nghn G \Whous

" . P 3 b e
Comments and Other Wildlife Noted: % Bods obsswd o Copprg Gl @l 4 fatd @ dutk,
o Erginn ney ik @ 80§ pluse

IS WP TR S EINEN et
Height Wingg Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (g} (mm) | Score
EPFV A | 2240 | | A M| D 18.3 | HBom| @ ——
éﬁ 5 U A 2 3 5"() _i‘“j“'v\/\ \e’im\ ﬁ F4ﬂ [\\) e . M“"W‘\K - M‘W—N » fn"*%mﬁwv—’wwﬂw\n«”
=PIV Alzso [z | A M [ TN T | Y b | —
EeFv A oo | Hwm A ™ML ph Py fHT Y —

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Armas A Adunbee 1 insanila Crve AMe mantar T famanla
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Page L of

BAT CAPTURE DATA FORM
Site: Z. Investigator(s): ic«%\- Slantsacd Date: %‘Fz_cm,
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase _
Mistnet Start | 2100 | 757° 742 Mostly Qoudy 5 Yobagh | bt
Mistnet End pajo | — Thuadtsstgems 2 P Quounche e

comments and Other Wildlife Noted:
%Eﬂ,ﬁw‘d as 1 .\@‘)rua\«.kmg‘c o}

(Rein shods @ 0010 /Potnd o @ 0049

Height Wing Band
in net Reprod. | Weight | RFA Scar Number
__Species Net | Time {m} Age | Sex | Cond. (@) (mm} | Score
¥ L4go B e 2w —~ P N ~N Nw\w,%‘
A N e @ oot
/yﬁi 3 \\I‘\) v T N 3

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
ANmme Ao AdGlE 1 i

1nrmnila Crssr A manla: B famanla
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Page | of )
BAT CAPTURE DATA FORM
Site: = Investigator(s): §mf-+ Slantemsd Date: S-19-2a1%
Relative
Time Temp. (F} Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2102 9 0 Pactly Chudy 2 E-Bmen | Lot
Mistnet End 2300 s 38 clear & &b Guacke ¢

Comments and Other Wildlife Noted:

B Survey was Malteu v\v‘nb\‘*’ dec o cal~ b 8-94=- 2012, N‘#“‘ bl 2300

b0 pactke o losF hovis o g-9-202

Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) | Age | Sex | Cond. (9) (mm) Score
£PEV A | 2o 3v | A | M| D |90 | HE Y -

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Age: A:adult; J: juvenile Sex: M: male; F: female
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Eco-Tech Consultants

NET SITE DESCRIPTION

Site: % Project: _ Motz Veepor ByPASS Dates: B/ -&/7/i2

Dby: L. DLDP()EL(\/\A,/J Quad: Bu"l’\e‘rv\\\& County: " >pr/ryC State: \//

4

etA  Width (ft): 2o Height (ft): 2o Latilon:  39.072955 / — &5, [, 348
NetB  Width (ft): — o Height (ft): -Z& Lation: 29, 02908 / -85.0050Z

Vegetation

Dominant Canopy Species:

1) _LQud st sTYRAAE LA
2) L\ D&MD Tin g g RIELED
3) Civune smposus

Dominant Understory Species:
1) _Bacins (apDdIicoctA
2) Linoderdiwy TuL 7] A
3) LiouoAMbal SERACIFLAA

Percent Canopy Closure: Average Canopy DBH (in):
Net A |OD 7

Net B 4o

Understory Density: Average Understory DBH (in):
Very Dense é

Moderate ><

Clear

Stream

Bank Height (ft): MIA

Channel Width (ft):
Water Width (ft):

Average Water Depth (ft):
Dominant Substrate:

Turbidity (clear/cloudy):

Comments/Descriptions

SITE (orraEd OV wesT SIDE
O Sl STATE FoeesT.
haey o= CR 250 pNM
CATED FoREST ROMD RuMViMa
WOl T feoud\s. selpant £/ WV
oGl MG AL X L5 MT . WoRS
ARE MATURE BT IPAE BEEN
SEAE TIVECY (DOLpED DM A
COMTIAIUAL ROTATIOM ROoAD
CORRI\DAS ARE (MCLITTELD
Wi TP ANCE canal N LosRE,
D W ATCER  TRESEAT.

Site Drawing

E COmry 23 2 : D)
b-peig Prepirt LoT

Seunel
S TATE TONEST

Net Site Descriptions-ld
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Page of

BAT CAPTURE DATA FORM
Site: ) Investigator(s): L (DE 5(7@22,/1/\ A*A.) Date: g’/ @/ [Z-
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2100 | 73, 5 & cLeEPL AOrdE | wor e | Wanin 4
Mistnet End | OZ&>| 700.5~ L5 cepl pop | pys it '5: b¥ vus
Comments and Other Wildlife Noted: +
N. Tt Saupred
’bwgl) o —{_
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net [ Time (m) Age | Sex | Cond. (9) {mm) Score
£ Zio |z A [Pl 195 |95 | | —

P

{_w
hYsE woz | 2z A Im|TD o 24 | © | -

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A: adult; J: juvenile Sex: M: male; F: female
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Page of
BAT CAPTURE DATA FORM
Site: Investigator(s): [ . DQZ;VP[_{L,MAV) Date: I / 7/ 12
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2L | §9.7 47 CCEML AVAE | pppupz | Wenins
Mistnet End | o 2<% 7].,9 b2 Clpm MoNME | StidT f)'t’\omhs
Comments and Other Wildlife Noted:
& W\ pwe
W, 7. ©zzi
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. {9) (mm) Score
LADD Blzizol 2 |5 IN| NV (&0 A | O
EPEA Alzive]l 2 | A N <D V725195 | |
EPF B |zzzol 2 | A E|PL 1911497 | |
nYSE Alzssol = S ImInNv 2L |35] O

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Age: A:adult; J: juvenile Sex: M: male; F: female
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" Eco-Tech Consultants

Site: © ( Project:

NET SITE DESCRIPTION

Dby: 7. lAiowin
NetA Width(ft: O Height (ft): _ 3 2 Lat/Lon:
NetB  Width (ft): 4 2. Height (ft): 30 Lat/Lon:

9/6-7/12

Dates:

Quad: /Q’L{fffﬁffu;//e County: ?Gmmzm@;Staté: QM/RJ

Vegetation
Dominant Canopy Species:

Percent Canopy Closure:

1) _ Plefsves peeibesa © NetA )

2) jfooev s )0 Net B EE

) _Lres Zscelapuna

dein_ant Understory Species: Understory Densi.ty;:

1) Very Dense &

2) Moderate 7

3) Clear

Stream .
Bank Height (ft): = Average Water Depth (ft): 1.5
Channel-Width (ft): ] }\O‘ Dominant Substrate: £ L
Water Width (ft): 4o Clead

Turbidity (clear/cloudy):

Comments/Descriptions

< g
SiFe

yiyey
]

Ady-

Site Drawing

Net Site Descriptions-ld
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Page of
BAT CAPTURE DATA FORM
Site: L’f Investigator(s): //f(/\o.u Lﬁ; @)tf‘blﬁuéf\; We v W#!‘ f' Son_ Date: 2‘@*/9\
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start |90 ' ¢p | 77.7 59.¢ Cleaw e O Wodwing
MistnetEnd | 2/ | £5.4 3.9 ( lon ) 0 Gl bbou s
Comments and Other Wildlife Noted:
Ameploan GDBRInc\  in me‘f’)
Acadian Fi/ycd‘ckw {in s;:e‘ﬂ
Luna Meth (i hU’)
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time {m) Age | Sex | Cond. (g) (mm) | Score
EPEG A 0765| 2 |A(M | T v3 | 52 0
l—f:\' Ao A- (0 .05 ! Adalr- | M N2, 4.5 4o U
EPFuy B lipor| 8 |[MerM | v | 159 |49 | &
Pesu Aljoo| 2 | A |F | PL | 64 |31 |
LGB0 bolqioo| U | A|F | NR | (09| 43| @
Pes W ALIEOO] 95 | A [FE | NR | 73 | 36| (b
EPFU Al rzs| 95 | I |F | VR | iz 50| &
LARy ALIZIS| 3 | ANE | MRS | 43| &
MyséE  Alonel 2 | A M| VR | 37| &
LA DO Alorol 3 | AlF | MR (s |3 | 7

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Age: A:adult; J: juvenile Sex: M: male; F: female
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Page  of

vy BAT CAPTURE DATAFORM
Site: 4 Investigator(s): _ T-Yeavit Bvown Uard Wiisow  Dater  Tzday %ftﬁi}! 2012
Relative _ :
_ Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
MistnetStart | 2[70 | 77.5° | 644 Clar | nme | nowe | Waning gibbus
MistnetEnd | ) 'So| 3./ 85,1 _Clesy - | © & Wb
Comments and Other Wildlife Notéd: ﬁwa sok ‘,’ﬁ; Z{)q ';?
' . Tn Mt

S

| Tneteesm Live

Slg’/‘,nq; §f’/f,fpfg’/
Gitacamys ¥

Height Wing - Band
in net Reprod. | Weight | RFA Scar Number -

Species Net | Time (m) Age | Sex | Cond. (g) . | (mm) | Score

LABO pcl 228l 05 | A |M | Ne |93 | 4] | &

LABD. APzl 15 | AN TD |5 |42 ] P

Eprd__ | Blamsl 1 | A M| Tp | Hho]l 49| @

ey Thlosin| & | Alm| VR 55]35] &

LABY A lopw| & | A IM|VE | 95140 2

EPEY . Alowes| 1S | A (M| 7o | 60| 48 | 1

PESG Ao lpdioo| peled<e als f4d m; > pyl

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Ade: A:adult; J: juvenile Sex: M: male; F: female
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Eco-Tech Consultants

NET SITE DESCRIPTION

Site: 5 Project: M| \/am&rvx, Dates: («//'4' AL{.%'\“Z_

Dby ) 5&'\“‘@"5 auad: Butlecville comynJennings s N\
[@B] -
39.©184%7 /- 85610574

NetA  Width (ft): 20’ Height (ft): 3O Lat/Lon: W e
NetB  Width (ft): 20" Height (ft): “2.p° LatiLon: 39,0130/~ F5. 61022
7

Vegetation

Dominant Canopy Species: Percent Canopy Closure: Average Canopy DBH (in):

) _. rubra- Net A [oo (£

2) _TPoccidentolis Net B oo

3) \J A V\}.

Dominant Understory Species: Understory Density: Average Understory DBH (in):
1) L}\ v ARV LC ClaaG Very Dense 1O

2) C C@ﬁﬁﬁlg* pet Pl Moderate l,/

3) P.occey flf; yeetes. i‘% = Clear

Stream

Bank Height (ft): 2 ' Average Water Depth (ft): /% g P 1
Channel Width (ft): 25" Dominant Substrate: C¢ b f)\&,.« Fyidh o w
Water Width (ft): O(\r"M ) P l\)\% {exw Turbidity (clear/cloudy): A

Comments/Descriptions

(U 3
C\r’@%‘i ‘\,i I"»X:Ei K “‘éi Xfty';
and drainas @ o7
V¥ iJey,

\éwm Ezfl( Mum#kk R‘\fa‘/

Net Site Descriptions-ld
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BAT CAPTURE DATA FORM

Page

N

- of

Site: 5 “lnvest‘i;ator(s): J gﬂ / )/e{S/ C, a“lgmi/&f

Date: 095/06/20/2

Relative
Time Tgmp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2100 :’ Ho o/ 7] calm Wwaning ﬂib:{,
Mistnet End | Q200 | o4 65 O/{,’ v No Cyq /V\/) J ’
Comments and Other Wildlife Noted:
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time {m) _A_._ge Sex | Cond. (9) (mm) Score
LABO ANS 140 |J (M |1P 13,0 |39 | 6
LABD B |23 /.0 ESChre
LABD Bloan[32|7F7 M[™ [1I5 |8 | O

Reproductive Condition; N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Age: A:adult; J: juvenile Sex: M: male; F: female
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Site: - Investigator(s): = . Date:
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
-~ N ) i
Mistnet Start | £/ e H1 Cleent” vio ] ol
~o AL 7 = - Riing a 1L
Mistnet End A - ¥ies Wei: I{}' ij E
Comments and Other Wildlife Noted:
Wing Band
Reprod. | Weight | RFA Scar Number
Species Age | Sex | Cond. (q) Score
[720) SR WY AN KK
J M TD 100 d
k\J o]
-

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A:adult; J: juvenile Sex: M: male; F: female
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Eco-Tech Consultants

NET SITE DESCRIPTION
site: & Project: _ Novrth Vednom US 50 @y_f)wﬁ Dates: R //9\."“/'%//'3«2&
Doy: 7 pavis Brown  auad: Butlepyille County: Sewnnin 35 State: _ TN
NetA Width(ft 4O Height(fy: 30O  Lation: _20.0/3%6 /-85 .58Y6o
NetB  Width (ft): 2 O Height(ft): 9 ¢  Latlon: 9.0/ 493 /=25, 5999
Vegetation

Dominant Canopy Species: Percent Canopy Closure: Average Canopy DBH (in):
\

1) Aced v b Gu Net A &0 /7‘

2) Cavya ouetfe. Net B Vi)

3) L %K} AMM bo. 5‘1‘;5/1/‘&6;‘"; n o,

Dominant Understory Species: Understory Density: Average Understory DBH (in):

1) Lindero. benzolin Very Dense b /\\

2) _Aralia SﬂlV\o Sa Moderate

3) Aceg So r‘c{/\w\uw\ Clear

Stream

Bank Height (ft): - Average Water Depth (ft):

Channel Width (ft): — Dominant Substrate:

Water Width (ft): - Turbidity (clear/cloudy): ’

Site Drawing

Comments/Descriptions

Site; s locotded in
a_peo soenably matuhC
tovest stdud next
o o cliycle A\ Fa b,
ONeC_nethy s i n o
rood fand olening A
m(?—f B 1S ploaPeus colan
4O _the cxde éff‘ +lhe
Love St Srhnd jn an
aveo.  usithayeny @ﬂea‘\
éumc)‘&a‘f“fév\{v

ﬁig ) ;(‘k\ @ ri\m <

‘V‘dr n)l ,ﬁ

Sweif ogbedkmﬁﬁé ;

Net Site Descriptions-id
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Page of

BAT CAPTURE DATA FORM

p / v e -
Site: é Investigator(s): /A U ¢S & Moz N Date: 25 - ,9\ ‘7/ Q\
Relative
Time Temp. (F} Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start [0 20| 7 S 79, ¢ O jereo s «7‘ o [ Wownie g
Mistnet End |0Q'\/ 0| €5."( %9.° OvEycs ¢4 O ) Cye sc et

Comments and Other Wildlife Noted:

e 2 Sy g
3 Dets seen o FOES Ao
Lioht dsin Lo o wivafeS Spuvaef

Height . Wing Band
in net Reprod. | Weight | RFA Scar Number

Species Net | Time (m) Age | Sex | Cond. (9) {mm) Score
EPFY A |/ JNA )T (€| O | 7
MYLY A A UR | S 90| O | ——

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A: adult; J: juvenile Sex: M: male; F: female
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Page of

-~ BAT CAPTURE DATA FORM
Site: éﬂ Investigator(s): | V'adi1s Hiow A% ' Date: - / 3} Q\
Relative )
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2.0 20| 7/ 39. 0 Ovegecact| 2 ) Wawing
MistnetEnd | 0/ 4S5 67 % 24 . G DU o - %, ) ¢ Jescent-

Comments and Other Wildlife Noted:

Height ' Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) {mm) | Score
£ i N ary 2 7 £p 2 f . R
EPFG A JJdwol & | A A [ Th |4 (46 | [ ] —
v < Y 7" g " . K

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A: adult; J: juvenile Sex: M: male; F: female
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Eco-Tech Consuitants

NET SITE DESCRIPTION
Site: 7 Project: Moy i ey US 50 ByPacs  Dates: ¥ / X-jofid
1
ID by: /;/rfo ) 1 < Q Yo Ly Quad: ﬁuﬁf{'@éﬁ U}// C  County: TSenmines State: e /\I
| E ] Nisht 1 Va3
NetA Width(ft): 220 /Y2  Height (ft): oy Lat/Lon: 39.0213¢/-35.5%(s 39.0233%9 /-85 590%
NetB Width(ft): 2 Height (ft): KO Lat/Lon: 39.0&/0(/%5.5?,‘37 2202235 5/- R5590
Vegetation
Dominant Canopy Species: Percent Canopy Closure: Average Canopy DBH (in):
1) _Queyco s olba Net A Notght 20/6/(7 /U/'jé":‘ /Y "
2) Cavya aOaFa Net B i_@ 2-3
3) Liriodendvon f‘afi?ﬂr‘ fevo
Dominant Understory Species: Understory Density: Average Understory DBH (in):
1) L Qu,() o bog :%ym(, /44 Very Dense
2) _Ulmus tobpe Moderate S
3) Acevw Saccliavram Clear
Stream
Bank Height (ft): - Average Water Depth (ft): —
Channel Width (ft): - Dominant Substrate: -
Water Width (ft): - Turbidity (clear/cloudy): —
Site Drawing

Comments/Descriptions

Sl S /oCa!PA /A

e tuve me\!(/lfuc/(m/“/ - , .
Love st . pn Ffhe Pingt C 2 opate
Nis Wt we noticed a A <SYR 0ata,
suhstent/ ol amouant
of ket actibity Zy-5bats)
ot £lhe fond’ oawnd +he
brush ‘cecmed 2o dipest
theiw actfilivy alona

o /heed path thra The
DOud . So e moued our
'ner < Fhepe 6ntheSCecond
nis bt Cwatpoel) amd

S0 Te S LY la-f-,

&x‘oﬁilb‘é&" _

Net Site Descriptions-ld
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BAT CAPTURE DATA FORM

Page

of

Site: 2 Investigator{s): 7{‘;\9\(} ;$° 6 A 596%9’6"\ ) EJQQXMAJ} {SQ ¢\ Date:

-8~/

Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start |90 30| 30.T | L. PartCloud e O~ SMIH | oo
MistnetEnd |O/'9Y5S| 7/ ( X5. S Most C/oa& O @] Quod e

Comments and Other Wl|d|lfe Noted:
Trunderstyrona pa@f@ 1o +he novth ovgume 10 - [ 3k+n.nj ﬂw Gratat

Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. {9) (mm) Score
Myoris sp, Bluiso| Jm | EsupelPron] Me = —f————""""
MYse 2 |oo:rs | ] Al NR |55 |37 | &
LABD B |ows| / MM T (/87 |42 | &

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A:adult; J: juvenile Sex: M: maie; F: female
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Page of

BAT CAPTURE DATA FORM

Site: 2 Investigator(s): ’7’};31/)4 Brotna . Z{Mw/ Z{/, /m Date: X - ?." ;‘\

Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start |30:%0 | 76. 0 79.0 Clea o Q=R ] Waning
Mistnet End |80 ,/S Raiinied oA | Cloal o O- 1S mPY Coeseeat

Comments and Other Wildlife Noted:

Lithobate € S,,(_f;n”\; Fan s

Hrone, Fheededstorms (D DOUIS

S
Height ' Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time {m) Age | Sex | Cond. (9) (mm) Score
EPFUY Bluzzs| F | A|lF [ ve s |98 | ¢

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A: adult; J: juvenile Sex: M: male; F: female
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Page  of °

. BAT CAPTURE DATA FORM .

— , v L
Site: / Investigator(s): /f vou(S ESow Date: Pt ]O -1 o
Relative " :
' Time Temp. (F) Humidity (%) Sky Conditions Fog Wind . Moon Phase
Mistnet Start |20 30| 79 670 |FewClods | & | o-[mPy | Wevivg
MistnetEnd |9d .\ 50| 57,7 24> Cleay - | O o Ceescent

& { Foof (,q,"
Tae e AN (s 8T f”ﬂ_;g—’u’ug

coar i RS Tif o c s on §
. /

Height Wing - Band
in net Reprod. | Weight | RFA | Scar Number -
Species Net | Time (m Sex | Cond. (@) . | (mm) | Score
2 L ,
/| s C :
AN i 2

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A: adult; J: juvenile Sex: M: male; F: female
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Eco-Tech Consultants

NET SITE DESCRIPTION

Site: __8;

Project:

i
ID by: .
Net A  Width (ft): -
NetB  Width (ft):

A
State: M!f / \/

Quad: Bu"\”\e,rv}”(: County: “:

Height (ft): -
Height (ft):

Lat/Lon:
Lat/Lon:

Vegetation
Dominang Canopy Species:

Percent Canopy Closure:

Average Canopy DBH (in):

1) Net A

2) Net B

3)

Domi Understory Sgec@e : Understory Density: P:xerage Understory DBH (in):
1) ! Very Dense ‘ lZ
2) . Moderate \/

3) Clear

Stream

Bank Height (ft): Average Water Depth (ft):

Channel Width (ft): Dominant Substrate:

Water Width (ft): ») Turbidity (clear/cloudy):

Comments/Descriptions

Site Drawing

Net Site Descriptions-Id
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Site: L

'

Investigator(s): = - Date:
Relative
Timﬁe' Temp (F) Hum:dlty (%) SkyFConghtlons Fog Wind Moon Phase
Mistnet Start 2! Cﬁ{j} Z,L ‘ 2 ) ‘f L émﬂ \/Jon
Mistnet End | O 230 :74_, ] égm M{ﬁi“,@é‘;x/ o [@’Lf} 9\5\0 oV S
Comments and Other Wildlife Noted:
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
i Species Net [ Time (m) Age | Sex [ Cond. (a) {mm) Score
HL A2E12.0 [A |MITD (167 |46
L ABD B 2210 17,0 F VK L 127 ] O
LABO AR2IS 4.0 FAPL 1L 142 1 O
7 i Sy S T ? 7
LA 0 B:702.0 MITE 1 9.015 9]
LABO A 0[50 E[W/R110-6[33 O
PES B o 2.5 = el 17,0034 [
/MyLy B oz:2o| 4.0 Ml TD 7,029 | ]

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Age: A:adult; J: juvenile Sex: M: male; F: female

Appendix G, page 196



. -"/

BAT CAPTURE DATA FORM..

rage

|

.Site % lnvestlgator(s) Z,_ Dfara,jjé?( M&Vf\ C: af'kfﬂféﬂﬁi{» Date: ﬁ@/ H/iw

‘ Time Temp. (F) Eﬁlr?lﬁidv:y(%) Sky Con_dmons FoL Wind Moon Phase
Mistnet Start | 2{00 |85.] | 52 lovdy No | ol [ Wewng
MistnetEnd | 0200 | (b4 | ©F dear [ Vo | &adw) | obbows
Comments and Other wildlife Noted:
Height - Wing - Band
in net Reprod. | Weight | RFA Scar Number -
Species Net | Time (m) | Age | Sex | Cond. (@) . | (mm) Score
LABRD Al221513.0 | T |F | M [ R6e|42 | O
EPFU 1D 230820 |5 [N | MR |15) |45 | O
EPED (A 465 [ A IMINR 189149 | |
EPFU_ 1A o5 2.0 [A TM[TD 1204145 | ©
o MYLU 1B [o45]3.0 [A [IMm MR | 7.9138 | O

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-factating; TD: testes descended
Age: A: adult; J: juvenile Sex: M: male; F: female .
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Eco-Tech Consultants

NET SITE DESCRIPTION

Project:

Site: q

A/

ID by: E/«w' ]Df-‘i’f)ﬁ;’/%"lfiém
i
-

Net A  Width (ft):
NetB  Width (ft):

Vegetation
Domlnant Canopy SpeCIes

Percent Canopy Closure: Average Canopy DBH (in):

Net A {6
Net B
Understory Density: s Av?Sage Understory DBH (in):
Very Dense \ /
Moderate
Clear
Stream
Bank Height (ft): Average Water Depth (ft):
Channel Width (ft): Dominant Substrate:
Water Width (ft): Turbidity (clear/cloudyy):
Site Drawing

Comments/Descriptions

Net Site Descriptions-Id
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Page :  of !

BAT CAPTURE DATA FORM

Site: Q Investigator(s): /. D@AX??U/\M}, C . CHAVD AR Date: 9/ 1/ 12

Time Temp. (F) Eﬁﬁti:dvi?y (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start |2 |op 75, Y (/5;’ CLEAR. AOVE | SLipHT P
MistretEnd |20 | 5.0 | 4 GIEAE pJokie | ST
Comments and Other Wildlife Noted:
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age Sex | Cond. (9) (mm) | Score
LABD B lzloo | 30 [T ] M2 [4lw] O
L ARO AlZ)4n |30 [ J |F | Np 109 (4] | O
Epru Bl22zz0 3.0 | A |F |PL 1.3 |48 |
EPFV B 1220 30 |A M| TD 184 |44 | O
EPFY B 120 2.0 |A [MITD 1150 [4 [
MYLU Blwoo |30 [T |F | MR [ 76 [38 [ O
EPFU B lzzzo |30 |A |F P |lq ][4 | |
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Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A:aduit; J: juvenile Sex: M: male; F: female
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Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A:adult; J: juvenile Sex: M: male; F: female
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Figure 1. Frequency of tree species (percent of sample points occupied) in forest stands assessed for
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Figure 2. Habitat quality composition within the project survey limits for the North Vernon Bypass
(U.S. 50) project, Jennings County, Indiana
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1.0 INTRODUCTION

Eco-Tech Consultants, Inc. was contracted by Parsons Transportation Group (Parsons) to conduct an
assessment of habitat suitability for the federally endangered Indiana bat (Myotis sodalis) on U.S.
50 Bypass (East) in Jennings County, Indiana (Appendix A — Exhibit 1). The purpose of this report is
to provide a description of the amount and quality of summer roosting/foraging habitat present
within the project area and surrounding landscape and to determine the potential effects of the
bypass on Indiana bat habitat.

1.1 Project Overview

INDOT has initiated the U.S. 50 North Vernon Bypass — East project to study a proposed
extension of the new roadway currently under construction between C.R. 400W and S.R. 3. This
extension would run from S.R. 3 on the north side of North Vernon east and south to rejoin
existing U.S. 50 east of North Vernon, thus completing a northern bypass of North Vernon.

The U.S. 50 project involves construction of a highway bypass around the city of North Vernon
in Jennings County. Construction on the western half of the project, which consists of a new
two-lane road from U.S. 50 northeast to SR 3 north of North Vernon, began in March 2012. The
approximate length of this roadway is 4.5 miles.

The eastern half of this project — from S.R. 3 southeast to U.S. 50 —is now in the planning stage.
A range of alternatives for this section of the roadway will be evaluated. When completed, the
project will reduce congestion in and around North Vernon, improve safety, improve
accessibility, and meet local and state planning objectives.

1.2 Purpose and Need

The purpose of this project is to resolve four documented transportation problems in the U.S.
50/North Vernon area. Specifically, the project will:

= Reduce congestion along U.S. 50 and S.R. 3/S.R. 7 through and around North Vernon;

= Provide a safer transportation facility for both truck and passenger vehicles through and
around North Vernon;

= Provide an efficient transportation link between the existing and growing industrial area
on the north side of North Vernon to U.S. 50; and

= Support State and local transportation planning.

Besides the four primary objectives above, the alternatives will also be judged on how well they
meet the following non-transportation goals:

= Minimize impacts to environmental and cultural resources.

= Minimize social and economic impacts due to right-of-way acquisitions and relocations.
= Support local community needs and interests.
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= Provide a transportation facility consistent with local development plans.

Information about the project is available at: http://www.in.gov/indot/projects/2429.htm

2.0 DESCRIPTION OF THE STUDY AREA

The proposed project is located in Jennings County, Indiana, east of the City of North Vernon.
The project falls within the North Vernon and Butlerville, Indiana USGS 7.5-Minute Topographic
Quadrangles. Seven alternative road alignments are currently being evaluated. The alternatives
begin at Highway 3 approximately 1.5 miles north of the intersection with Highway 7. From this
western terminus, each alignment is directed in a southeasterly direction towards the eastern
terminus at US 50. A map of the alternatives is included in Appendix A (Exhibit 2). Land use
within the immediate surrounding area consists primarily of agriculture, forested land, and
residential land. Prominent ecological features in the vicinity of the project include a relatively
large forest block associated with Selmier State Forest and the Vernon Fork of the Muscatatuck
River. The Vernon Fork has an approximate drainage area of 110 mi®, much of which is forested.

The project is situated entirely within the Eastern Corn Belt Plains (55) Level Ill Ecoregion as
mapped by the US Environmental Protection Agency (USEPA 1997). This section of the Eastern
Corn Belt Plains (55) is characterized by rolling plains with poorly drained soils and high stream
biodiversity. Average annual precipitation is 35-40 inches. This area has been heavily cleared for
agriculture, especially corn and soybeans.

3.0 BACKGROUND INFORMATION

3.1 Summary of Prior Indiana Bat Presence

On August 6, 2012 a juvenile female Indiana bat was captured on the western side of the
project area. Radio-tracking was unsuccessful; therefore, no information regarding foraging
habitat or roost tree location is available for this bat. The results of this survey are detailed in a
previous report from Eco-Tech Consultants, Inc. (dated September 2012).

According to Indiana Department of Natural Resources (IDNR) Natural Heritage data the
nearest documented case of Indiana bat presence is approximately five miles northeast of the
project area along the Vernon Fork of the Muscatatuck River. This survey was conducted in the
late 1990’s. Additionally, other documented cases of Indiana bat presence were found in Big
Oaks National Wildlife Refuge, approximately 5 miles east of the project area (Ronald Hellmich,
Indiana Division of Nature Preserves, pers. comm.; Appendix D).

Further consultation with an additional specialist within the Indiana Department of Natural
Resources, yielded information involving an acoustic study performed on Selmeier State Forest
from May 11 to 15, 2012 (Scott Haulton, IDNR Wildlife Specialist, pers. comm.). Four acoustic
detectors (Anabat SD2s) were deployed for five nights at random locations within state forest
property. Detectors started recording at least 30 minutes before sunset and stopped greater
than 30 minutes after sunrise. The Echoclass software (Britzke, 2012) was used to identify calls

4
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to species. No pulses were identified as Indiana bats. Detailed correspondence from IDNR
representative Scott Haulton is available in Appendix D.

3.2 Characteristics of Indiana Bat Summer Habitat

Selection of roost trees by Indiana bat colonies is based on structural characteristics. Tree
diameter, solar exposure, and height in canopy are among the most important (Rommé et al.
1995, Kurta and Murray 2002). Male and female Indiana bats inhabit different habitats and
choose roost trees with differing characteristics during the summer months (Kurta 2005).
Reproductive females tend to choose roosts in mature forests with large trees, scattered gaps
in the canopy, and an open understory (Gardner et al. 1991a, Callahan et al. 1997). The number
of available roost trees in an area influences the suitability of habitat for female Indiana bats
(Farmer et al. 2002, Kurta 2005). Gardner et al. (1991a) found that of 39 roost trees evaluated,
31% were not suitable the following summer, and that 33% of the remaining trees were
unavailable for use after two summers. Thus roost trees are an ephemeral resource.

Maternity colonies have been found under sloughing bark of dead, partially dead, and live trees
(Carter 2003, Gardner et al. 1991a, Kurta et al. 1993, Kurta et al. 2002, Rommé et al. 1995).
These colonies have been found in lowland forests (Cope et al. 1974, Humphrey et al. 1977),
and more recently in upland forests (Callahan et al. 1997, Clark et al. 1987, Gardner et al.
1991a, Kiser et al. 2002). Such colonies are usually located in large-diameter, standing dead
trees, with direct exposure to sunlight (Callahan et al. 1997). Maternity roosts can contain over
350 individual bats during July and August (Kiser et al. 1998). During Callahan’s study (1997), he
arranged roost trees into two groups depending on the intensity of use and size of the colony
that used each tree. Callahan (1993) classified any tree that was used more than once by
greater than 30 bats each time as a primary roost tree, and any tree with less than 30 bats or
used only once as an alternate roost tree. Primary roost trees had an average DBH of 22.4
inches, while open snags used as alternate roosts had an average DBH of 20.9 inches (Callahan
et al. 1997).

Indiana bats require more than one roost tree to fulfill their needs during the summer (Callahan
et al. 1997). Barclay and Kurta (2004) found one maternity colony that used 18 roost trees
during a single summer. In addition, Indiana bats are known to roost in several different species
of trees, selecting roost trees by the structural composition of each tree. Farmer et al. (1997)
contends that structure is probably more important than tree species in selection of roost
trees.

Twelve tree species are listed in the Habitat Suitability Index Model (Rommé et al. 1995) as
primary species (class 1 trees). The trees listed by Rommé et al. (1995) include: silver maple
(Acer saccharinum), shagbark hickory (Carya ovata), shellbark hickory (C. laciniosa), bitternut
hickory (C. cordiformis), green ash (Fraxinus pennsylvanica), white ash (F. americana), eastern
cottonwood (Populus deltoides), northern red oak (Quercus rubra), post oak (Q. stellata), white
oak (Q. alba), slippery elm (Ulmus rubra), and American elm (U. americana). In addition to
these species, Rommé et al. (1995) listed sugar maple (A. saccharum), shingle oak (Q.
imbricaria), and sassafras (Sassafras albidum) as class 2 trees. The class 2 trees are those
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species believed to be less important, but still have the necessary characteristics to be used as
roosts. Trees normally used as primary roosts are dead and have a DBH greater than 12 inches
(Rommé et al. 1995).

At least 33 tree species have been found to be roosts for reproductive female Indiana bats, and
most of them are hickories (22%), maples (15%), oaks (15%), ashes (13%), elms (13%), and
poplars (9%) (USFWS 2007). It was previously believed that oak and hickory were used more
commonly in the southern portion of the range (Callahan et al. 1997, Gardner et al. 1991a), and
elm, ash, maple, and cottonwood were occupied more often in northern areas (Kurta et al.
1996, 2002; Whitaker and Brack 2002). However, more recent research reveals that Indiana
bats occupy ash and elm most often in southern lllinois (Carter 2003) and hickories most often
in Vermont (Palm 2003). Therefore, it appears that tree species use is more closely related to
local availability and suitable structure than to broad regional preferences (USFWS 2007).
Nonetheless, some common trees, such as American beech (Fagus grandifolia), basswood (Tilia
americana), wild black cherry (Prunus serotina), box elder (A. negundo), and willow (Salix spp.),
are rarely to never used, suggesting that they are typically not acceptable even when suitable
structure is present, especially as a primary roost (USFWS 2007).

Most (97%) roost trees of female Indiana bats at maternity sites are deciduous species, except
for a few coniferous trees discovered in the Great Smoky Mountains (Harvey 2002, Britzke et al.
2003) and in New England (Palm 2003). This more likely reflects availability rather than a
preference for deciduous trees (USFWS 2007).

4.0 METHODS

4.1 Indiana Bat Habitat Assessment

The first step in calculating potential direct, indirect, and cumulative impacts was to assess the
quality of habitat which may be impacted by the proposed alternatives. A variety of methods
have been used to characterize Indiana bat summer roosting habitat. For instance, Rommé et
al. (1995) developed a Habitat Suitability Index that included a large number of parameters. In
contrast, Farmer et al. (2002) found that the density of suitable roost trees was the single most
useful predictor of habitat use by Indiana bats. The methodology employed in this report
closely follows the USFWS 2012 Indiana bat Survey Protocol Appendix A: Summer Habitat
Assessments (USFWS 2012).

Habitat was initially evaluated in forested areas of the clearing limits with 30 predetermined
locations. However, after discussion of preliminary results with the agencies, the habitat
assessment area was expanded to include additional forest stands that may be affected by
fragmentation, resulting in the addition of five sample points. Sample points were limited to
forested areas (Appendix A — Exhibit 2). At each sample point, a 15 meter radius evaluation plot
was established. Data collected within each circular plot consisted of a qualitative evaluation of
the following parameters:
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1. Average % canopy, midstory, and understory cover

2. Dominant tree species in canopy, midstory and understory

3. Average vegetation density at canopy, midstory and understory

4. Percentage of trees with exfoliating bark

5. Size composition of live trees (small: 4-8”; medium: 9-15”; large >15")

6. Water resources

7. Number of potential roost trees, based on: condition-(live, live/damaged, snag), % exfoliating
bark, solar exposure, tree size, species

GPS coordinates and four representative photos (in the four cardinal directions) from each
sample point were obtained. Each plot was assigned a suitability rating of "Low, Medium, or
High", based on the parameters above. Forested stands falling within the project area survey
limits were assigned a qualitative rating of Low, Medium, or High based on information
collected during the habitat assessment and interpretation of aerial photography.

4.2 Indiana Bat Impact Analysis

At the time this habitat assessment was initiated there were a total of seven alignment
alternatives, following two major pathways (Appendix A — Exhibit 2). Forested habitat impacts
are reported for each alignment. However, design refinements have eliminated five of these
alignments, and more detailed discussion of the potential effects of fragmentation and loss of
connectivity are provided for the final two alignments under consideration (6D and 4NB1).

Direct Effects

All forested stands within the project survey limits were digitized in ArcGIS (ver 10.0) using
recent aerial photography. Polygons within the survey limits (and expanded survey limits as
requested by the agencies) were given values of “Low, Medium, or High” based on information
gathered in the habitat assessment. Georeferenced clearing limits were then used to calculate
the amount of forested habitat that would be impacted by each alternative (i.e., the forested
habitat shapefile was clipped using the clearing limits shapefiles). This approach was used to
determine the loss of potential Indiana bat habitat categorized by habitat quality.

Indirect Effects

Indirect impacts to Indiana bat habitat include habitat fragmentation (splitting of large blocks
into smaller blocks) and loss of connectivity between forested patches. While field surveys of
habitat quality were limited to a habitat assessment area directly adjacent to the alternatives,
analysis of habitat impacts must also take into account landscape-level effects. For assessment
of landscape effects, the boundary of each forested stand within 2.5 km of the project area was
digitized in ArcGIS (ver 10.0) using recent aerial photography.

In order to assess the indirect impact of the project on Indiana bat habitat within the local
landscape the following common, intuitive habitat fragmentation metrics were calculated using
ArcGIS (ver 10.0):

1. Number of patches = total number of separate forest patches within 2.5 km

7
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2. Mean patch area = sum of patch area/number of patches

3. Mean perimeter to area ratio = (>(perimeter of each patch in ft/area of each patch in
ft?))/total number of patches

4. Patch density (number of patches per 100 ha) = (number of patches/total area surveyed in
m?)*10,000*100

5. Total edge = 5 (perimeter of all patches)

While no single number provides a complete measure of habitat fragmentation (Strand et al.
2007), the metrics listed above provide a means to quantify some of the landscape changes
that will be brought about by the two alignments. Relationships between bat habitat use and at
least two of the metrics listed above (patch density and patch area) have been found in the past
(Medlin et al. 2010). However, making comparisons to studies completed at different scales and
using different metrics is problematic.

Additional qualitative analysis of habitat and connectivity was also conducted based on
interpretation of aerial photography.

Cumulative Effects

Information regarding additional access points was obtained from the design team. In addition,
comparisons of the probable cumulative effect of development associated with the alternatives
were derived from land use comparisons based on interpretation of aerial photography.

5.0 RESULTS AND DISCUSSION

5.1 Habitat Assessment

The Indiana bat habitat assessment area, which surrounds the alignment alternatives and
includes relevant forest stands, encompassed approximately 1,817 acres. Of this area, 562 acres
(31%) are forested. The landscape within 2.5 km of the survey limits encompasses
approximately 18,732 ac, 7,400 ac of which (40%) are forested. Tulip poplar and shagbark
hickory were the most commonly encountered tree species (present at 26% of all points
sampled). Red maple (23%), sassafras (20%), and white oak (20%) were the next most
frequently encountered trees (Figure 1).

Based on the data collected, 11 locations were classified as high suitability, 14 as moderate, and
10 as low. High quality areas had characteristics favorable for foraging, roosting, and/or
commuting by Indiana bats, such as the presence of 1 or more PRTs, low density midstory
and/or understory, flight corridors to adjacent foraging areas, good canopy closure, and/or
close proximity to water.
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Figure 1. Frequency of tree species (percent of sample points occupied) in forest stands assessed for the North
Vernon Bypass (U.S. 50) project, Jennings County, Indiana.

Best professional judgment was ultimately used to categorize habitat at each survey point;
however, several quantifiable parameters support these characterizations. For instance,
average midstory density in areas of high suitability was 33% whereas moderate and low
suitability were 52% and 75%, respectively. In addition, the average number of potential roost
trees (PRTs) and percent of trees with exfoliating bark were highest at high quality sites and
lowest at low quality sites. Conversely, average distance to water was relatively similar among
sites, and it did not directly correspond to habitat suitability rankings (Table 1).

Table 1. Average values of quantifiable parameters for habitats ranked as high, moderate, or low suitability
for Indiana bats during the habitat assessment conducted for the North Vernon Bypass (U.S. 50) project,
Jennings County, Indiana.

Percent Cover Percent of Trees Average
Average Number  with Exfoliating Distance to
Suitability | Canopy Midstory Understory of PRTs Bark Water
High 81% 33% 53% 1.36 20.9% 499 m
Moderate 83% 52% 65% 1.14 8.6% 418 m
Low 83% 75% 74% 0.00 0.5% 467 m

The project survey limits included a substantial percentage (69%) of non-habitat, with smaller areas of
medium (14%), high (10%), and low (7%) quality Indiana bat habitat (Figure 2).
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High Quality 178 ac
10%

Medium -
Quality 255 ac _«
14%

Low Quality 129
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7%

*row crop agriculture, paved areas, manicured lawns, etc.

Figure 2. Habitat quality composition within the project survey limits for the North Vernon Bypass
(U.S. 50) project, Jennings County, Indiana

5.2 Impact Analysis

Direct Impacts

In terms of direct impact to forested habitat resulting from this project, the seven alternatives
range from 38.04 ac (Alt. 6D) to 52.87 ac (Alt. 4SB1). Alt. 4SB1 would result in loss of the most
high quality habitat (26.61 ac), while Alt. 6D would result in the least (12.82 ac). Of the two
alternatives selected for more detailed analysis (Alt. 6D and Alt. 4NB1), Alt. 6D would clearly be
the least deleterious alternative in terms of direct loss of suitable Indiana bat summer habitat
(Table 1; Appendix A — Exhibit 3).

Table 2. Indiana bat summer habitat impacts associated with the seven alternatives proposed for the U.S. 50
Bypass, North Vernon, IN.

Alternative
6D* 4SB1 4SB2 4MB1 4MB2 4NB1* 4NB2
Indiana Bat Habitat Impacts
High Quality 12.82 26.61 25.46 21.15 20.15 18.58 17.01
Medium Quality 6.64 19.14 14.82 16.89 13.36 15.64 10.81
Low Quality 18.58 7.12 8.99 7.39 8.76 8.69 10.52
Total Forested Impact 38.04 52.87 49.26 45.43 42.27 42.90 38.34

*Selected for detailed analysis.
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Appendix G, page 218



North Vernon Bypass- Indiana Bat Habitat Survey December 2012

Indirect Impacts

Fragmentation of forested stands will reduce the amount of habitat available for Indiana bat
roosting and foraging. In addition, the creation of wide expanses of pavement and manicured
right-of-way may disrupt movement corridors that bats use to travel between roosting/foraging
habitats.

Of the 7,400 ac of forest within 2.5 km of the project limits, Alt. 6D will result in loss of a slightly
smaller percentage of habitat (38.04 ac, 0.51%) than Alt. 4NB1 (42.90 ac, 0.58%) (Table 2).

In terms of change to forest patch characteristics, the two alternatives selected for detailed
analysis will fragment the landscape to different extents (Appendix A — Exhibit 4) (Table 3.). Alt.
4NB1 will fragment the existing forest into more patches, thereby reducing the average size of a
patch of forest in the project area. It will also create more perimeter or “edge” habitat than Alt.
6D, increasing the average perimeter to area ratio approximately three-fold (Table 2). This
increase is due to the fact that as the average size of a patch decreases, the perimeter to area
ratio increases. Alt. 4NB1 divides a very large, contiguous block of forest and creates several
small blocks, whereas Alt. 6D intersects much smaller blocks of forest.

Table 3. Measurements of habitat fragmentation of Indiana bat summer habitat associated with two alternatives
proposed for the U.S. 50 Bypass, North Vernon, IN.

Expected Direction With
Forested Patch Characteristics Baseline 6D 4NB1 Increased Fragmentation
Number of Patches 83 88 94 Increase
Mean Patch Area (ac) 89.2 83.7 78.3 Decrease
Mean Perimeter/Area Ratio 0.014 0.014 0.040 Increase
Patch Density 1.09 1.16 1.24 Increase
Total Edge (ft) 1,118,423 1,112,957 1,116,951 Increase

While certain wildlife species are favored by early-successional habitats produced along forest
edge, research indicates that Indiana bats are favored by preservation of large blocks of forest
(Menzel et al. 2005). Therefore, Alt. 6D would be favorable in terms of bat habitat
fragmentation.

Habitat connectivity will also be affected differently by the two alternatives, except at the
western end of the project where the two alignments coincide. Here, both alignments have
potential to affect connectivity between a forested stand where an Indiana bat was captured
and high quality habitat approximately 0.25 mile to the north. These areas are currently
separated by agricultural land and a two-lane county road; however, it is likely that the
proposed road will present a more substantial movement barrier than existing agricultural land.

Both alternatives intersect the Muscatatuck River, which provides an important movement
corridor and source of emerging aquatic insects for bats. However, Alt. 6D intersects the river

close to an area of existing residential development, whereas Alt. 4NB1 crosses the river

11

Appendix G, page 219



North Vernon Bypass- Indiana Bat Habitat Survey December 2012

through a large tract of more contiguous forest. Alt. 4ANB1 would create an interruption
between a large block of forest that includes Selmier State Forest and additional large blocks of
forest to the east. According to IDNR Natural Heritage data there are records of Indiana bats
approximately five miles to the east along the Muscatatuck River; therefore, Alt. 4NB1 has
more potential to affect movement by these bats. In addition, much of the forest in the area
where Alt. 4NB1 would cross this contiguous forest block was classified as high quality Indiana
bat habitat. Therefore, the effect of Alt. 4NB1 on habitat connectivity would be much more
deleterious than the effect of Alt. 6D.

Cumulative Effect
The ultimate effect of this project must be considered in combination with all other past,
present, and reasonably foreseeable activities in the area.

Because both alternatives begin within the same footprint on the west side of the project area,
other portions of the proposed U.S. 50 bypass to the west will have the same cumulative effect
on Indiana bat habitat regardless of which alternative is chosen. Similarly, the planned
expansion of the airport located north of Alt. 4ANB1 could likely have a cumulative effect with
either alternative.

In contrast, the two alternatives would likely differ in terms of new development, which often
accompanies new roads. Potential expansion of residential and industrial areas adjacent to Alt.
6D would occur near an area that is already affected by development, while incidental
increases in development associated with Alt. 4ANB1 would occur in an area that is currently less
affected by human expansion.

There is also a substantial difference in the number of new access points required for each
alternative. Alt. 6D would require one new access point (CR 75 W). In contrast, Alt. 4NB1 would
result in four new access points (CR 75 W, CR 20 W, CR 350 N, and CR 300 N). The result is likely
to be a greater cumulative effect on bat habitat associated with Alt. 4NB1.

6.0 SUMMARY AND CONCLUSIONS

The proposed project will result in impacts to known Indiana bat habitat through direct removal
of high quality suitable Indiana bat habitat; however, this report may serve as a basis to avoid
and minimize effects to this species’ habitat. The direct effects of seven alternatives to suitable
Indiana bat habitat were considered, and two alternatives (Alt. 6D and Alt. 4NB1) were chosen
for a more detailed comparison of indirect and cumulative impacts on suitable Indiana bat
habitat.

Of the seven alternatives, Alt. 6D would have the least direct impact to Indiana bat habitat, and
Alt. 4SB1 would have the most direct impact to Indiana bat habitat. Of the two alternatives
selected for detailed analysis (6D and 4NB1), Alt. 6D would directly affect less Indiana bat
habitat, in terms of both high quality habitat and the overall amount of habitat.

Alt. 6D would also have fewer indirect effects on Indiana bat habitat at the local landscape

12
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level. Every metric of habitat fragmentation, including number of patches, mean patch area,
mean perimeter/area ratio, patch density, and total edge, indicates that less habitat
fragmentation would be caused by Alt. 6D. In terms of habitat connectivity, Alt. 6D would have
less effect on large, continuous forest tracts along the Muscatatuck River that could potentially
serve as habitat and movement corridors for Indiana bats.

It is also likely that the cumulative effect of Alt. 6D would be less because it requires far fewer
new access points and would be less likely than Alt. 4NB1 to cause increased development in
habitat that is currently isolated from the more developed land associated with North Vernon.

In conclusion, Alt. 6D would create less impact to Indiana bat habitat in terms of direct habitat
loss, indirect effects due to fragmentation and loss of connectivity, and cumulative effects
caused by reasonably foreseeable development in the area (Table 4).

Table 4. Summary of parameters used in assessment of the effect of alignment alternatives on
Indiana bat habitat for the U.S. 50 Bypass, North Vernon, IN.

Assessment Parameter Alternative with Least Impact
Direct Effects
High quality Indiana bat habitat impacted Alternative 6D
Total forest impact Alternative 6D
Indirect Effects
Number of patches Alternative 6D
Mean patch area Alternative 6D
Mean perimeter/area ratio Alternative 6D
Patch density Alternative 6D
Total edge Alternative 6D
Habitat connectivity Alternative 6D
Cumulative Effects
Number of new access points Alternative 6D
New development in currently isolated areas Alternative 6D
13
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: Us 52 AV Surveyor(s):/l‘ﬂ/ A3 Date: !/ /5/"1—
Sample Site Number: __|
Latitude/Longitude (DD, WGS 84). _ 39.03179 ~€5.63007
UTM: Zone (\4) Easting _¢ ' ¥574 Northing _ 4321197

Brief Project Description

w

Project-Area

Total Acres: T

Forest Acres: ___ (% ofsite: __ ,Wgyjthiﬁmle: )

Open Acres: ___ (% of sité><<% within 1 mile: _)
M—/‘/M

Tree Removal (ac)

Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing: X

Landscape within 3 mile radius
Flight corridors to other forested areas present?

e

i
Describe Adjacent Prc‘Jperties (e.g. forested, grassland, com. or res. development, water body)
fa\:\Y.) Cu \ 'lvra,\

Proximity to Public Land ‘
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resourcés at Sample Site

Closure/Density 1 = 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: G Midstory: _b  Understory:_5
b S S
Dominant Canopy Species: ke miple
Dominant Midstory Species: fed wale, Ar bee AN
Dominant Understory Species: syicc busly | Aw. Beecle

Percentage of Trees with Exfoliating Bark 1D ;
Size Composition of Live Trees (%) Small (4-8in):25_ Med. (9-15 in):>%_ Large (>15 in): [
_ L RRT Shijbe

Number of Suitable Roost Tree Snags Observed
. - 1\
/\/t\ SV\O\j g
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Water Résources at Sample Site
Stream Type:Ep;rﬁEral Intermittent  Perennial  Depth: Width:

\\\ I

Other water sources (#and size): Pools ‘P@n_ewwﬁ; Permanent/ Seasonal

A i ize-{ ) e
Pwejlze (aeﬁ) —

IS THE HABITAT SUITABLE FOR INDIANA BATS? \

IF SUITABLE HIGH MOERATE LOW

Additional Comments:
Site A, Tu. bt mfﬁ"““'*'

k)' eu\ulQA.v‘— f? r_,(e‘,ﬂv\j

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitatis the same

- Cal
Project Name: .S, SO N\/ Surveyor(s): gg”fg 2.¢ pate: (/N
Sample Site Number: _ "3 . e fnm
Latitude/Longitude (DD, WGS 84): _31.6215 ) {5, (b3 09
UTM: Zone ( ) Easting o (093G _ Northing 13 2) 172

Brief Project Description

-

/

ProjectArea /

Total AcresT—

Forest Acres: ___ (%-of site:’f % within 1 mile: _)

Open Acre;_/_/(ﬁ/o*’gfisite;.}_ % within 1 mile: __)

Tree Remdval (ac) \

Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing:X

Landscape within 3 mile radius
Flight corridors to other forested areas present?

—

| i
Describe Adjacent Properties (e.g. forested, grassland, com. orres. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1 = 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: Midstory: _|  Understory: S

Dominant Canopy Species: Red nanie Wl 0a¥pin gk
Dominant Midstory Species: red magi€, wh'te aa¥{
Dominant Understory Species: beech g el Sweet  gum

Percentage of Trees with Exfoliating Bark _2O% _
Size Composition of Live Trees (%) Small (4-8in): _5_ Med. (9-15 in):—_fi~ Large (>15 in): 3O

Number of Suitable Roost Tree Snags Observed
\ PRT

A Appendi)é G, page 233
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Water Resources at Sample Site
Siejamillypef’Ebhememi*\mteFmTtt‘éﬁt\Eerenn'rabw—epth: Width—————

Otherwater.sources(#and-size)Pools__Pond _Lake Wetlands——Permanent/ Seasonal

Approximate size (ac.): ___

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE @ MODERATE  LOW

Additional Comments:

Ghundargt N rant wwdy depds

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

B-]H ;'—9‘6 Comerat 633?9"030“

Appendix G, page 234
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sitesin a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: us o NV Surveyor(s): Brm . R Date: 11/ (s/13
Sample Site Number: P
Latitude/Longitude (DD, WGS 84):
UTM: Zone ( ) Easting T FEOROEE Y

Pl @30 u3NSE0

Brief Project Description

Project Area
Total Aé@xi\/ /
Forest Acres: __—{* of site: %, within 1 mile: __)

Open Acres: & e;;__’,% within 1 mile: __)

Tree Removal (ac) \\\
Completely cleared: _ Partially cleared Twith remnant trees): ___ No clearing: _2_<_

Landscape within 3 mile radius
Flight corridors to other forested areas present?

—

Describe Adjacent Properties (.9 forested, graésland, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample_Site

Closure/Density 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: \o_ Midstory: | Understory: PN

Dominant Canopy Species: e oak, Fip pepter ced ropit
Dominant Midstory Species: red  mapl
Dominant Understory Species: heech [nlac% gum, SPTCL Dushy

percentage of Trees with Exfoliating Bark _| s
Size Composition of Live Trees (%) Small (4-8 in): 35 Med. (9-15 in): (O Large (>15 in): {7

Number of Suitable Roost Tree Snags Observed
| Py
3 ART
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Water Resources at Sample Site

Stream-Type: Ephemeral _Intermittent- Perennial —Depth-————Width:
- W
@ih&LVﬁiel"S@ #and size): Pools—Pond—take Wetlands Rermanent/ Seasonal
nd size) ke lands —ermaneny seasonal

Approximate size (ac.)

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE @ MODERATE LOW

Additional Comments:

Wi te *U'.\@ Buc,l(

‘!w!(ed &"'?)

C‘n( Piua ¥

Fc):\ gc‘u;tro\

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

232 Y- 2399
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the sameé

i - y ?
Project Name:__ /& 50 - N.Velnen ’f\‘éurveyor(s):jig—c—oate: Li/4]e
Sample Site Number: _ 4 ‘ ,

L atitude/Longitude (DD, WGS 84): X 0393~ &S, (IR
UTM: Zone (1) Easting (1 &2 Northing 133138

Brief Project Description

Project Area

Total-Acres:

Forest Acres (% of site: _ % within 1 mile; """
Open Acres: ___ (%0l ite:.v»j’,“fﬁﬁffﬁrrf’fﬁ:ﬂe:__)

Tree Removal (ac) ~—
Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing: X,

Landscape within 3 mile radius
Flight corridors to other forested areas present?

i

Describe Adjacent Properties (e.g. fores’éed, grassland, com. of res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1=1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: _lo_ Midstory: _ " Understory:

Dominant Canopy Species: Shog barll (icd wapl®
Dominant Midstory Species: Sagsafrog, white aal
Dominant Understory Species: heech, Bl clm, w2 ouk red doK

percentage of Trees with Exfoliating Barki@jﬁ
Size Composition of Live Trees (%) Small (4-8in). YO Med. (9-15 in): SO Large (>15 in): 1O

Number of Suitable Roost Tree (Snag%Observed 3
U PIR

vf
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Water Resources at Sampla=Site
S\hlea}n{yp‘e’:/ Ephémeral Intermittent—"Perennial-" Depthr—__ Width

GtWOU'FCES(#andﬂsize_);yPO'Ol‘é’“‘PondmLake’ﬂaWE'fréﬁaS mﬁ@rmang@i?ngl
Ap\pWac.): T

IS THE HABITAT SUITABLE FOR IND]ANA BATS?

IF SUITABLE HIGH ODERA LOwW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations:
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

nics T O-id TOoHZ
i

4

Site Number: ¥ Page nf
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicfing locations of sample sites if assessing habitat at multiple sites in a project area
A single descripfion can be used for multiple sample sites if habitat is the same

/410

—

Project Name:_U S SO NV Surveyor(s): BF, Vg Date:
Sample Site Number: S

Latitude/Longitude (DD, WGS 84): 24, 03038 - 8¢, PIEEY
UTM: Zone ( ) Easting 1l (,/a ¢ T4 Northing 4321041

Brief Project Description

Project Area
Total Acres:

Forest Acres: (% of siteT>> 9/oﬂwitﬁ“|ﬁ‘1’"raﬁi'lfé":w:)

Open Acres: — (% of site: __, &wx@n\mu\e )
Tree Removal (ac) )

Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing: _5_(_

O,

Landscape within 3 mile radius
Flight corridors to other forested areas present?

| Describe Adjacent Properties (e.g. forested, grasslanci, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)”?

Forest Resources at Sample Site

Closure/Density 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: (o Midstory: .5 Understory: )

Dominant Canopy Species: shag bos i “‘““?5‘2 .
Dominant Midstory Species: Sag b . WQY mapll | sossilhy
Dominant Understory Species: peee red may O

Percentage of Trees with Exfoliating Bark KDSV%
Size Composition of Live Trees (%) Small (4-8 in):gg Med. (9-15 in):{ﬁj;é_ Large (>15 in): 20

Number of Suitable Roost Tree(Snag%Observed 2

v e [ padRPendifG, page 239



Water Resources at Sample Site
Stream TypesEphemeral __Intermittent  Perepnial—Depth=——._Width, __—"

Qther water-scUrces (#and size)- Pools—Pond Lake—Wetlands —Rermanent-Seasonal

Approximate size (ac.): &”
N

IS THE HABITAT SUITABLE FOR ,INQANA BATS?

IF SUITABLE HIGH MODERATE LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees: water sources

BrH: 0v10- 641

P Appepdix G, page 240
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: (.S.50 A/ Surveyor(s): Th A8 Date: | 1/ i_l}j_
Sample Site Number: __% '

Latitude/Longitude (DD, WGS 84) _>T.01851  7§3.61393

UTM: Zone (14) Easting 612997 Northing 412 28254

Brief Project Description

Project Area

Total Acresi..__

Forest Acres: __(%-of-site: __,% within 1 mile:—)—""
Open Acres: ___ Zggis%te\;/:%/m 1 mile: )

Tree Removal (ac)
Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing: _/_(__

Landscape within 3 mile radius
Flight corridors to other forested areas present?

=

Describe Adjacent Properties (e.9. forested, grassland, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1 =1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: b _ Midstory: _6_ Understory:_%

Dom{nant anopy Speci_es:j. V\\"Sr‘\ Toniperos Vraialoaa
Dom!nantMldstory Species: J.vivs. T Rota woulhi Flore, Cellie geide 1|
Dominant Understory Species: N

Percentage of Trees with Exfoliating Bark O
Size Composition of Live Trees (%) Small (4-8 in): 2°_ Med. (9-15 in): 30 Large (>15 in): O

Number of Suitable Roost Tree Snags Observed

. ar et Appendjx G, page 241
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Water Resources at Sample Site
Stream TypecEphemeral)  Intermittent Perennial  Depth: [&"_ Width: AN

Other water sources (#and size): Pools  Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.): ___

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERATE LOW

Additional Comments:

Q}M s \D““U\‘\"S Wonrce Y950 AW

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

| 949~ 1907

Site Number: G Page of
Appendix G, page 242



INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name:_Y 5. SO NV Surveyor(s): ’)’B M Date: /1/6/ 1%
Sample Site Number: _~7

Latitude/Longitude (DD, WGS 84): 29,0207 <8561 141
UTM: Zone (\ +) Easting Lro\A € Northing H3 ¢ 1108

Brief Project Description

@e_cLArea\,\
Total Acres: g
Forest Acres: ___ (% of si % within mile’.’:_/)//

Open Acres: ___ (% of sﬁi?f%f Rind mile: __)

e
Tree Removal (ac)
Completely cleared: __ Partially cleared (with remnant trees). ___ No clearing: }é_

Landscape within 3 mile radius
Flight corridors to other forested areas present?

Describe Adjacent Properties (e.g. forested, graésland, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1= 1-10%, 2=10-20%, 3= 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: _b_ Midstory: §__ Understory: 5
)

Dominant Canopy Species: Quetws b Lol pFren
Dominant Midstory Species: Skl \\}LLN;«! Ne, beeche

Dominant Understory Species: A, beeck | ¢ vera mlﬂ"\/;\bumw s

Percentage of Trees with Exfoliating Bark 2.0%
Size Composition of Live Trees (%) Small (4-8in). Lo Med. (9-15 in): _o_ Large (>15 in): TO
W PQT 3 /4 ,T \,)ylv\:‘h da fe.

Number of Suitable Roost Tree Snags Observed

LAl

. , Appendix.G,
- 4 Page o)sf __page 243



Water Resoa?ées»at,Sample Site

Stream Type:EphemeréT““l’nterr\niEent Perennial  Depth: Width:

e e,
Other water sources (#and size): Pools ?Fr?dﬁ&ak’eﬁﬁetlands Permanent/ Seasonal

Approximate size (ae)___

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERATE LOW

Additional Comments:

A f:i)"; o) ‘1"065“}’ ﬁiurl{'t*j whoie aq)t»;*. aJ\’S"J« a'{? galo’%‘,

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

- Appendix G, page 244
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: .S 50 AN Surveyor(s): f@?; NS Date: |/ /IQ/ZIL
Sample Site Number: 3
Latitude/Longitude (DD, WGS 84). 2094437~ %5. 61183

2904437 ~%5. 61165

UTM: Zone ( ) Easting_b2 0118 Northing 421527

Brief Project Description

Project Area

TotalAcres: -
Forest Zh}(% of site: __ Wil@;—:«_f)/
Open ZAEM(-%W*’SW@?’; %, within 1 mile: __)

Tree Removal (ac) :
Completely cleared: ___ Partially cleared (with remnant trees): ____No clearing: )(___

Landscape within 3 mile radius
Flight corridors to other forested areas present?

..

Describé Adjacent Properties (e.g. forested, grassland, com. or%res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1 = 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: _b_ Midstory: 5 Understory:

Dominant Canopy Species: Bhbanos pecidentsliay Ruereus %:g\ulsﬂ"r;ﬁl\:_wl;uu,; A e Gl g
Dominant Midstory Species: Swet! s,
Dominant Understory Species: qerk g, saaties

Percentage of Trees with Exfoliating Bark ()

Size Composition of Live Trees (%) Small (4-8 in): 50 Med. (9-15 in): 2©_ Large (>1 51in):20
—_— O L‘\'l nms‘\\.s

Number of Suitable Roost Tree Snags Observed

O

~*s - Alesennlbnmne Q pa%(@e_nfiBfG_,_E)age 245



Water Resources at Sample Slte,
Stream TypezEb’ﬁ era 1 i

~Perennial  Depth: 2P Width: 4

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.): .

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH ODERATED LOW

Additional Comments:

C) K J\ 'i\:z)\‘f'“&j :"j

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

(9071191

Appendix G, page 246
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in @ project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: S, 50 N]\f: Surveyor(s): T8, NB T, zE Date:_\l )gz [12
Sample Site Number: _9 ‘

L atitude/Longitude (DD, WGS 84): 34,6593 -85, 60437

UTM: Zone ({4) Easting (e Northing H 74598

AU T

Brief Project Description (9397 C”q

Project Area

Total ACTES

Eorest Acres: ___(rofsite: % within 1 mile: _)

Open Acres:. ﬂbo%-g withimr e )
/

Tree Removal (ac) -

Completely cleared: __ Partially cleared (with remnant trees). ___ No clearing: X
Landscape within 3 mile radius

Flight corridors to other forested areas present?

e

Describe Adjacent Properties (€.9- forested, grassland, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)? Q

Forest Resources at Sample Site

Closure/Density 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: o Midstory: > Understory: /A

b
Dominant Canopy Speées: 1T BEBE
Dominant Midstory Species: c,q@l/pi%:wga
Dominant Understory Species: $9'¢ 3 %g‘f\ y

Percentage of Trees with Exfoliating Bark (Z
Size Composition of Live Trees (%) Small (4-8 in): 25 Med. (9-15 in): GO Large (>15 in): 275

—_—

—

Number of Suitable Roost Tree Snags Observed
7 PRI //@6 AR

~ . At cumnbrArs &1 .
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Water Resources at Sample Site
Stream Type: E@h@al Intermittent  Perennial Depth: Width:

Other water sources (#and size): Pools  Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.):

IS THE HABITAT SUITABLE FOR INDIANA BATS? es

IF SUITABLE HIGH ~ MODERATE

Additional Comments:

Samp a5 §f‘/@, ‘G

Photographic Documentation: habitat shots at edge and interior from multiple iocations;
understory/midstory/canopY; examples of potential suitable snags and live trees; water sources

P(c 290 ~-z293

S, W, i\é};:’"

e

C

_E_ Page __of
i

Site Number:
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

1S radiu ¢
T IrsBSu. S - . .y S o .
‘ Include a map depicting focations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitatis the same

Project Name: Us. S MY Surveyor(s): TR NG Date: /- 6-1 %
Sample Site Number: _(0

Latitude/Longitude (DD, WGS 84): __ 34, ¢3¢42 =35, bproz
UTM: Zone (/¢) Easting 6z 2187 Northidg 4 321 +9%

Brief Project Description

Project Area
Total Acres:
Forest Acrse’s‘;—\_:__;@m-site:\_\ % within 1 mile; )"

OW‘Qf_siteeﬁj"/o wnhin\%

Tree Removal (ac)
Completely cleared: __ Partially cleared (with remnant trees): ___ No clearing: _X

Landscape within 3 mile radius
Flight corridors to other forested areas present?

msnmserr

Describe Adjacent Properties (e.g. forested; grassland, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area o public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

, Closure/Deasity 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Closuse  Canopy: 6, Midstory: | Understory: 4

Do il v . ¢ < o) :

/ Dom!nant anopy SpeCIe_as: Quercin g fu bra_ SasS Praes ol L:c}\m!ﬁl\)
Dominant Midstory Species. Qu<ev cac Q\AL\/) kcer cacclharam
Dominant Understory Species: Coruy s . - .

Ty ©p Oth g \:/ay\“},,,\‘/ FO\(SLKS C‘S‘/‘c\.b\éf“’ldhc\

Percentage of Trees with Exfoliating Bark /o 76
Size Composition of Live Trees (%) Small (4-8 in): é_@_ Med. (9-15 in): Z_Q Large (>15 in): /C)

Number of Suitable Roost Tree Snags Observed
o PRT

/
5 ART

e Appendix G,
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Water Resources at Sample Site

Stream Type:’éphemerral Intermittent  Perennial  Depth: Z Width: E

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.): None v/s,éle_

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH Low

Additional Comments:

Nuckup e 459¢-e5+)o\qﬁew QVVP,\C&K +vee 5, 7 mben Mo nement PN

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable shags and live trees; water sources

Pb\aﬁ;; YL B — QA7
Soutin A E

Appendix G, page 250
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites If assessing habitat at multiple sites in @ project area
A single description can be used for mulfiple sample sites if habitat is the sameé

Project Name: vs, §0 N v Surveyor(s): BiH, RE Date: W/ U{/ 1
Sample Site Number: __1
L atitude/Longitude (DD, WGS 84)

1//’/

UTM: Zone (|6,) Easting 61214 Northing _“2% 1614
34. 0359
Brief Project Description 45, 49953 w

Project Area

Total-Aeres.
Eorest Acres: ___ (/o ofsite: o within 1 mile: __)
Open Acres: (% QI_ﬂt;?ﬁ/o:within~1wmile+j)fw-'

Tree Removal (ac)
Completely cleared: ____ Partially cleared (with remnant trees): ___ No clearing: >

Landscape within 3 mile radius
Flight corridors to other forested areas present?

——

Describe Adjacent Properties (e.9- forested, grassland,.'com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e. national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1=1-10%,2= 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: & Midstory: G Understory:

e

Dominant Canopy Species: ¢ ame, K ool
Dominant Midstory Species: heeen, K aall, BmdrCan Clin
Dominant Understory Species: heech, whie pink

st SE

Percentage of Trees with Exfoliating Bark 107e .
Size Composition of Live Trees (%) Small (4-8 in): 1O Med. (9-15 in): 10 Large (>*15 in):=

g

Number of Suitable Roost Tree Snags Observed

O

o mrinar T Xage of __
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Water Resources at Sample_Site ! / SO
Stream Type: Ephemeral Intermittent @ Depth:3 Width:i@\’

Other water sources (#and size): Pools  Pong Lake Wetlands  Permaneny Seasonal

Approximate size (@ac.): ___

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERATE LOW

Additional Comments:

AT sab Yoo

Appendix G, page 252
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: V. 50 N surveyor(s): 1t RLE Date: ! l{(p/D
Sample Site Number: _17 ’
Latitude/Longitude (DD, WGS 84):

UTM: Zone ( ) Easting _ (g2 34 Northing “331 765
. . . 34,030610 N
Brief Project Description (5.59N ¢ w
Project Area
Total Acres:
Forel;qupisite: _ Shwithinmile: )
Open Acres: (%. of Siter-—~— % Wit 1 mile: _ )
oN ACTES:

e,

Tree Removal (ac)

Completely cleared: ___ Partially cleared (with remnant trees): _\i No clearing: ____
Select bely  logyed

Landscape within 3 mile radius

Flight corridors to other forested areas present?

~

Describe Adjacent Properties (e.{;. forested, grassland, com. or res. development, water;-body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1 =1-10%, 2 = 10-20%,,3= 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: 1 Midstory: _| _ Understory:

Dominant Canopy Species: [V (o) ou¥, wh R cal

Dominant Midstory Species: sups '

Dominant Understory Species: Scyrr ~al

IS

S RS
Percentage of Trees with Exfoliating Bark 3 QO“"O fe

T ey

Size Composition of Live Trees (%) Small (4-8 in): S Med. (9-15 in):! S Large (>15 in). ©

Number of Suitable Roost Tree Snags Observed
O fi
(> )

Appendix G, page 253
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Water Resources at-Sample Site
Stream Type: E@ Intermittent  Perennial  Depth: Width: O

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.): _

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE MODERATE LOwW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from muiltiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

D316 ~y31

Appendix G, page 254
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in @ project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: U\ S0 N Vi surveyor(s): BT WGA Date: 1/ %g/ !
Sample Site Number: ). .
5. 964

L atitude/Longitude (DD, WGS 84): 29,0133 40

UTM: Zone ( ) Easting Northing

Brief Project Description

Project Area
Total Acres:

W% of site: __,% within 1 mile; S

Open Acres: (% o/cr-wi-th”\ﬁ’“‘ mile: ___)

=l

TreeREmoval (ac) —
Completely cleared: ___ Partially cleared (with remnanttrees). ___ No clearing: S

—_—

Landscape within 3 mile radius
Flight corridors to other forested areas present?

v

Describe Adjacent Properties (€.9. forested, grassland, com. Of res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1=1-10%, 2= 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-1 00%
Canopy: o Midstory: $  Understory: 4\

Dominant Canopy Species: S{(C“*“M, whiiR ey
Dominant Midstory Species: 1.\ve pagle, @Mer e elm
Dominant Understory Species: s ¢ begh antrs (on Ol

Percentage of Trees with Exfoliating Bark _()
Composition of Live Trees (%) Sm Il (4-8 in): 40 Med. (9-15 in):)0 Large (>15 in): 0
Number of Suitable Roost Tree{Snags‘Observed: )

PR N A

PR\ She, ot) el b
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!

, Water Resources at Sample Site Cﬂ? M i .ﬂ; -
: Stream Type: Ephemeral Intermittent @ Depth: _Y  Width: [ ¥
i

Other water sources (#and size): Pools  Pond Lake Wetlands ~ Permanent/ Seasonal

Approximate size (ac.):

IS THE HABITAT SUITABLE FOR.INDIANA BATS?

IF SUITABLE HIGH MODERATE LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations: -
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

BH o gup-ouns

Appendix G, page 256
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in @ project area
A single description can be used for muitiple sample sites if habitat is the same

Project Name: A §o N \] Surveyor(s): BH'( N8 Da\tez\‘g’/%fD
Sample Site Number: (4 . _

| atitude/Longitude (DD, WGS 84); 2, 03590 _~8S L S98

UTM: Zone (1() Easting (IR Northing 132 1(s8%)

Brief Project Description

Project.Area
Total Acres .

Forest Acres: ____ (% of sitel__ % within 1 fle=—")"
Open Acres: __ (%.of.siter—%Within 1 mile: __)
//___-—-“"ﬂ \

Tree Removal (ac) ,
Completely cleared: ____ Partially cleared (with remnant trees). ___ No clearing: <

L andscape within 3 mile radius
Flight corridors to other forested areas present?

B

Describe Adjacent Properties (e.g- fores!ted, grassland, com. of res. development, water body) -

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1= 1-10?_/_0, 2 =10-20%, 3= 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: 5 Midstory: ¢ Understory: (o

——

Dominant Canopy Species: wh. ke picg w e f’““{ Nohip proler
Dominant Midstory Species: Yoprp—penticr v € pie  hech
Dominant Understory Species: peech

Percentage of Trees with Exfoliating Bark 1o/° Ho

Size Composition of Live Trees (%) Small (4-8 in): l_'}_b_ Med. (9-15 in): }33_ Large (>15 in): 20
Number of Suitable Roost Tree Snags Observed

| RT
u ART

I 7
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Water Resources at Sample Site

Stream Type ~Ephemeral” Int&rmitterit——Perar

Other water sources (#and size);fPools/\Pa‘er“l:ak‘e\Wetlé-rTa?\Permt/»Sea-sena\

Approximate size (ac.): ___

ennial Depth: Width:

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE @ MODERATE Low

Additional Comments:

b.,\m‘}@ ) 1‘/\@5' ?5050

Sv e 9 , IS ot i, £

Photographic Documentation: habitat shots
understory/midstory/canopy; examples of pote

MG -5323
D3¢

Site Number:! (

gty atiy

at edge and interior from multiple locations:

ntial suitable snags and live trees; water sources

Page
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitatis the same

) v/
Project Name: VY- 2. 50 N\, Surveyor(s): _| LYk Date: L /4 /'7/
Sample Site Number: [

Latitude/Longitude (DD, WGS 84): 3 p3gd7 T 85,5210
UTM: Zone (\L) Easting 621 {44 Northing 4221992

Brief Project Description

Project-Area

Total Acres\_\} P

Forest Acres: ___ (% of si E}Mﬂwi&?rﬁib: )

Open Acres: ___ (% of site: __,Ye-withind.mile: )
o of site: tmile: )

Tree Removél (ac)
Completely cleared: ___ Partially cleared (with remnant trees). X_ No clearing: ____

Landscape within 3 mile radius
Flight corridors to other forested areas present?

E——

Describe Adjacent Properties (e.0. forestéd, grassland, com. Or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1=1-10%, 2= 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: 2. Midstory: 2 Understory:
2

Dominant Canopy Species: Whide paey ohdly ¢heres
Dominant Midstory Species: blede cheery
Dominant Understory Species: Llacle (,\A_m\/

Percentage of Trees with Exfoliating Bark
Size Composition of Live Trees (%) Small (4-8in): 1D Med. (9-15 in): 20 Large (>15 in):. 10
No e cosds

Number of Suitable Roost Tree Snags Observed

0

e 7 pARpendisfG, page 259



Water Resources at Sample Site
Stream Type: Ephemeral  Intermittent Perennial Depth: Width:

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.):

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERATE

Additional Comments:

—AJ oSS -\—,‘,\;le “M—‘f‘_ \ rees 'Vﬂ”ﬂ?f' % e %‘) ta«ui"k‘l"}b"b ' baéx ‘:Q et é\“tﬁ [‘-‘-\{h C.Jé‘ Wit {w -f.,
? Lo biaa, Mew, [7 leea.rd\. k

Pl ?Q“"“““"\ thttn . o

\ b &

Photographic Documentation: habitat shots at edge and interior from multiple locations:
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

- Appendix G, page 260
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: )Y SQ‘ NV Surveyor(s): I3 TH, NG Date: | 1/8/1
Sample Site Number: 1

Latitude/Longitude (DD, WGS 84): 0. 04GR 96, S8 906

UTM: Zone ( ) Easting __ (4215 S Northing U321 S (7

Brief Project Description

Project Area

Total ACr&s._ <

Forest Acres: ___ (%-ofsite: __,% within 1 mile: __ -

Open Acres: ___ (% o@° A;Nj,thinw%mﬂ‘e‘:f_))//
e

R
Tree Removal (ac) - )
Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing: _X

Landscape within 3 mile radius
Flight corridors to other forested areas present?

Yes - SRLE o b eated b JaMrsechio aL SE\,OIU\ ALV *”’“’B

Describe Adjacent Properties (e.g. forested, grassland, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1= 1-1 %, 2 =10-20%,3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: _5_ Midstory: \o_ Understory: 5

Dominant Canopy Species: Sisweckas, Bl Cherry, Sejconent , T-Vip
Dominant Midstory Species: Svgpr  rapll
Dominant Understory Species: iy« rat e DECCH, pn 1S

Percentage of Trees with Exfoliating Bark O
Composition of Live Trees (%) Small (4-8in): 1O Med. (9-15 in): (O Large (>15 in):3®
Number of Suitable Roost Tree Snags Observed:

Appendix G, page 261
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Water Resources at Sample Site "1v®: localey 0o~ aney
Stream Type: Ephemeral  Intermittent Perennial  Depth: Width:

Other water sources (#and size): Pools Pond Lake Wetlands Permanent/ Seasonal

Approximate size (ac.). ___

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH ODERATE LOW

Additional Comments:

neor hy river (/\f\os}/a?\i k\)

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

QBT\*Q QUE)- auyT
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting Jocations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: 92 ¢o NV surveyor(s): &7 THINGR Date: /373
Sample Site Number: 17 )

L atitude/Longitude (DD, WGS 84): 19.00060O 8, €007
UTM: Zone ( ) Easting [,22380 Northing L3213 4t

gL 2

Brief Project Description

Project Area
Total AcTES = _
Forest Acres: ___ (%-ofsite: __ 9% within 1 mile: )

Open Acres. ___ QQ of site” =% within 1 Ml )"
o R .

s

Tree Removal (ac) T

Completely cleared: ___ Partially cleared (with remnant trees): % No clearing: __

—_—

Landscape within 3 mile radius
Flight corridors to other forested areas present?

YO

Describe Adjacent Properties (e.9. forested, grassland, com. Or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1=1-10%, 2= 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: o Midstory: 0  Understory:_{o

Dominant Canopy Species: N Res OaK, Svger weple
Dominant Midstory Species: svgp magl
Dominant Understory Speciesimreit be@c¥\,w»\;k ash

Percentage of Trees with Exfoliating Bark 3""(’“\
Composition of Live Trees (%) Small (4-8in): 1O Med. (9-15 in): 2= Large (>15 in): 7O
Number of Suitable Roost Tree Snags Observed: O

| yive cheg ) Hicken
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Water Resources-atSample Site

! —
Stream Type:@ntermittent Perennial  Depth: I Width: S

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.):

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH @E LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

BHHT o478 - guy)

Site Number: l\l

Paoco
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in @ project area
A single description can pe used for muitiple sample sites if habitat is the same

Project Name: VAY e N, 'K Surveyor(s): By veB Date: 11/3/N
Sample Site Number: _18 '
Latitude/Longitude (DD, WGS g4). 39,0341 9¢, SN
UTM: Zone ( ) Easting (0 63Y Northing &
TR RIRYY

Brief Project Description
Project Area
Total Acres. _
Forest Acres: _—{%.of site: _ % within 1 mile: __)
Open Acres: ___ (% of Sites—_,% within 1 @Ef:)

M”M“"r i
Tree Removal (ac)
Completely cleared: ___ Partially cleared (with remnant trees). X_No clearing: ____

{andscape within 3 mile radius
Flight corridors to other forested areas present?

oF

e

Describe Adjacent Properties (€.9. forested, grassland, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area o public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample_Site

Closure/Density 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: _{g_ Midstory: Y  Understory: Y
Dominant Canopy Species: Sassafed, \Whle ao¥ g\'\bfﬁ Do i, v 1e ash
Dominant Midstory Species: Suger mage,

Dominant Understory Species: <97 mogh (|, 000N

Percentage of Trees with Exfoliating Bark 30
Composition of Live Trees (%) Small (4-8in): 1O Med. (9-15 in): 90 Large (>15 in): \0
Number of Suitable Roost Tree Snags Observed: \ LPH”Q

Sevpal VYR shes Da 3’) (r\:(p\/
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Water Resources at Sample Site ><
Stream Type: Ephemeral Intermittent  Perennial Depth: >§ Width:

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.): i

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE MODERATE LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

¢
FI.C% v 3 S-

U97v1- oY 77

Appendix G, page 266
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: LS. ST N&\/‘ Surveyor(s): FTH, VBG- Date: f1/9/12
Sample Site Number: _19

Latitude/Longitude (DD, WGS 84): 3%, 03 KRO S 5985023

UTM: Zone ( ) Easting__(»2349 5 Northing 132077

Brief Project Description

Project Area

Total-Acres:._ —

Forest Acres: __(%-ofsite: _ ,% within 1 mile: )"
Open Acres: N_ﬂ(ﬂ%g‘gi;sifé;:«?f"/é* )

Tree Removal (ac)
Completely cleared: ___ Partially cleared (with remnant trees): __ No clearing: X

Landscape within 3 mile radius
Flight corridors to other forested areas present?

VG - ceder of  Stivey peink D> e a vowelow e path
ad en oo
Describe Adjacent Properties (e.g. forested, grassrlgnd, c(:&om?or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1 = 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: (, Midstory: .5 Understory: 3

Dominant Canopy Species: gl Miclea (B\C‘c\“ walw b Rew Cal
Dominant Midstory Species: S Mogit, Shay or ¥ Hicks
Dominant Understory Species: M Rce, Beecly

Percentage of Trees with Exfoliating Bark YA
Composition of Live Trees (%) Small (4-8 in): “0_ Med. (9-15 in): 20 Large (>15 in): Ld
Number of Suitable Roost Tree Snags Observed:

PRT U‘ /Q) ' S‘r\@}xr)lj smateR ) 106R ctnaad
of gy feliapiy Wl
Ojnﬁol ]Clr Q Y et c : . g = W pendix G, page 267
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Water Resources at Sample Site
Stream Type: Ephemeral  Intermittent Perennial  Depth: X Width; ¥

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.):

IS THE HABITAT SU/!]%EE FOR INDIANA BATS? )
Py

IF SUITABLE (@ MODERATE LOW

Additional Comments:

9 v b g\(‘ro\g\\y havi Fa
SCveal ey Yooy

CJpC‘/ LV\JO/ %\?g)

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

s

(BT"B QYetl~ (,7 Site photey

GG - g
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: \)(Q e N ‘\f!‘ Surveyor(s): Bii, NC T Date:HZQ/D
Sample Site Number: 20
Latitude/Longitude (DD, WGS 84): 3%, 03037 95, $717¢0
UTM: Zone (}(,) Easting _(,23 0% Northing 12106

Brief Project Description

Project Area
TotatAcres:

Forest Aﬁt{%@;:\.% within 1 mile: __)

Open Acres: ___ (% of siteT ~O%-within-tmile: __)
PENAETES — o

Tree Removal (ac) -
Completely cleared: ___ Partially cleared (with remnant trees). ___ No clearing: °\_

Landscape within 3 mile radius
Flight corridors to other forested areas present?

no

Describe Adjacent Properties (e.g. forested, grassland, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: _lg Midstory: (s Understory: )

Dominant Canopy Species: Sassalms  Blm | Cieeh dum
Dominant Midstory Species: Beech , Shey park
Dominant Understory Species: 3eech

Percentage of Trees with Exfoliating Bark & (’\‘"‘)
Composition of Live Trees (%) Small (4-8in): 30 Med. (9-15 in): 35 Large (>15 in): 3
Number of Suitable Roost Tree Snags Observed:

Appendix G, page 269
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Water Resources at Sample Site
Stream Type: Ephemeral  Intermittent Perennial Depth: ﬁ Width: B<

Other water sources (#and size): Pools. Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.): _X ‘

IS THE HABITAT SUITABLE FOR INDIANA BAT,,S\?

IF SUITABLE HIGH MODERATE LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations:
understory/midstory/canopy; examples of potential suitable shags and live trees; water sources

Q}ﬁ ) oulo- gu73

Appendix G, page 270
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: US, SJ E\/t\/ Surveyor(s): By ) NGB Date:'1/ £/12
Sample Site Number: 2\

Latitude/Longitude (DD, WGS 84). _39.0YO L KS, s92149

UTM: Zone () Easting _(,23 (90 Northing _113300(O

Brief Project Description

Project Area
Total Acres:
Forest Acres: _—{%.of site: ___,% within 1 mile: __)
Open Acres: ___ (% of siteT——%.within-1-mile:——)

Tree-Removal{ac
Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing: _\_’

Landscape within 3 mile radius
Flight corridors to other forested areas present?
M““""““—‘““\\

Describe Adjacent Properties (e.g. forested, grassland, com. or res. development, water body)

-
rd

Proximity to Public Land <
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: 5 Midstory: 2 Understory: G

Dominant Canopy Species: Wi\ ask, Sug b, Tudip
Dominant Midstory Species: heech
Dominant Understory Species:heech

Percentage of Trees with Exfoliating Bark 1O
Composition of Live Trees (%) Small (4-8 iny 0 Med. (9-15 in): (O targe (>15 in): &0
Number of Suitable Roost Tree Snags Observed: QO

1 OH{’/"\UL( rCesh
@"‘Q‘g RoWn- it cal,

Yy o f[cee 1eve) ol Appendix G, page 271
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Water Resourges-a-t/SamMe Site
Stream Type:Wlntermittent Perennial  Depth: L width: Y

Other water sources (#and size): Pools Pond Lake Wetlands — Permanent/ Seasonal

Approximate size (ac.): ___

IS THE HABITAT SUITABLE FOR INDIANA BATS?

iIF SUITABLE HIGH ODERAT LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

OW{,@—(L@(\‘F?)
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: \)(S( SO N‘\/' Surveyor(s): RIH. NGB Date:_{1/ ¢/
Sample Site Number: ) _ :
Latitude/Longitude (DD, WGS 84): 20,01035 9, SRA197

UTM: Zone () Easting (022134 Northing U3 ! ¢8(3

Brief Project Description

Project Area

TOtalAEr“es:}NS

Forest Acres: (% ofsite. % within 1 mile: __-)

Open AWM@K le: )

Tree Removal (ac) )

Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing: _&

Landscape within 3 mile radius
Flight corridors to other forested areas present?

P

Describe Adjacent Properties (e.9. forested, grassland, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: 0 Midstory: & Understory: 2

Dominant Canopy Species: ReJ nraplt
Dominant Midstory Species: Re) mage
Dominant Understory Species: ReJ magtt

Percentage of Trees with Exfoliating Bark O
Composition of Live Trees (%) Small (4-8 in): 90 Med. (915 in): 1S Large (>15 in): v
Number of Suitable Roost Tree Snags Observed: (

v |
\q@e‘lf/ﬁ Shey T 13 \th\-) U ek ol

@rf o RTs A\ \/n\cfni\\«)
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Water Resources at Sample Site .
Stream Type: Ephemeral  Intermittent ~ Perennial Depth: S< Width: _X

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.): ___

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERATE LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

(TSHD OUs G- Ovsq

Appendix G, 27
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can pe used for multiple sample sites if habitat is the same

Project Name: J S, SO N Vi Surveyor(s): BrH, MO Date: I/ 9/ 172
Sample Site Number: 973 SN0 2¢.LON0I

Latitude/Longitude (DD, WGS 84). ALY §STESEO—

UTM: Zone ( ) Easting Qo2 )2 Northing 41319134

?
Brief Project Description GG I
Project Area
Total-Acres: -
Foreﬁm&\:@@%ﬂe: %y vgfjbin«’?‘rﬁljéf )
Open Acres: ____(J STt o Within 1 mile: )

o

Tree Removal (ac)
Completely cleared: ___ Partially cleared (with remnant trees). ___No clearing: X _

Landscape within 3 mile radius
Flight corridors to other forested areas present?

ho

Describe Adjacent Properties (e.g. forested, grassland, com. Or res. development, water body)

Proximity to Public Land _
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
nati_onal or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: o Midstory: 2 Understory: H

Dominant Canopy Species: Shay fae ¥, 14, sesfhas
Dominant Midstory Species: Beech | Sessl s
Dominant Understory Species: Beachy | Jusicfes, m rose

Percentage of Trees with Exfoliating Bark 197¢ k A:})
Composition of Live Trees (%) Small (4-8 in):10_ Med. (9;15 iny: 12 Large (>15 in): SO
Number of Suitable Roost Tree Snags Observed: { PR

Q l(\/e PD 1 qu}‘mj bc‘l@
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Water Resources;gt Sa\mple Site | '
Stream Type: Ephemeraly Intermittent Perennial Depth: ) Width: b

Other water sources (#and size): Pools  Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.):

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE @ MODERATE LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

QUIS- Ouuy e

Quild-guyeg ( ‘DRTSB
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include amap depicting locations of sample sites if assessing habitat at multiple sitesin a project area
A single description can be used for multiple sample sites if habitat is the sameé

Project Name: U ( S . S'O Ni \l{' Sur\/eyor(s): i, N2 Date: \\{ Q’\3
sample Site Number: M

| atitude/Longitude (DD, WGS 84) 79,0107 4 095 . (OO
UTM: Zone (I} Easting LG Northing Y31 5103

Brief Project Description

Project Area
Total Acre‘—{\.

Eorest Acres: ___(/rofsile: % within 1 mile: _)

Open Acres: W within 1 milg; )"

Tmac)

Completely cleared: ___ Partially cleared (with remnant trees): __No clearing: _X

— —

Landscape within 3 mile radius
Flight corridors to other forested areas present?

Yo

Describe Adjacent Properties (€.9- forested, grassland, com. of res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands.(i.€., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1=1-10%, 2= 10-20%, '\‘3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: lo_ Midstory: (, Understory: b

-

Dominant Canopy Species: Blick Chrerry dagser @, 9% g
Dominant Midstory Species: Sujer el

Dominant Understory Species: M flea @t S mearll

Percentage of Trees with Exfoliating Bark O
Composition of Live Trees (%) Small (4-8 'm):/f_S:_ Med. (9-15 in): EE_ Large (>15 in): O
Nurnber of Suitable Roost Tree Snags Observed:

B Albernate oot Y e \Ss’hc\” JJoad 5”“9\
vk ,}\\c\k\{_ Q/ /

lar g Cokat
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Depth: 2} Width: &'

Water Resources at Sample ;ﬂi/gj%_
Stream Type: Ephemeral ntermittent
Other water sources (#and size): Pools Pond Lake Wetlands Permanent/ Seasonal

Approximate size (ac.):

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERATE LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

OL‘L' ( - O U’L'[/’

Appendix G, page 278
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e e e e

INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in @ project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: __\« (. §d N (\:{ surveyor(s): BTH: NGB Date: 1/ 8/12
Sample Site Number: B

| atitude/Longitude (DD, WGS g4y, 34.01284 ¢ (L0 SO3
UTM: Zone (|() Easting Wo1713 Northing 131 41 99 .

Brief Project Description

Project Area
Total :

—

Forest Acres: ___ (%ﬁsite;a_\,"é within 1 mile: __) B
Open Acres: ___ (% of Site; e oWtk Py

Tree Removal (ac) \

Completely cleared: ____ Partially cleared (with remnant trees): ___ No clearing: }(_

Landscape within 3 mile radius
Flight corridors to other forested areas present?

e ey

Describe Adjacent Properties (e.9- forested, grassland, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e. national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1=1-10%, 2= 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: _Lg_ Midstory: S__ Understory: 4

Dominant Canopy Species: Dlaclk Cherry $9% DTS
Dominant Midstory Species: jva map'&
Dominant Understory Species: sg it

Percentage of Trees with Exfoliating Bark C)G[o
Composition of Live Trees (%) Small (4-8 in): YO_ Med. (9-15 'm):"\Q Large (>15 in): 24

—

Number of Suitable Roost Tree Snags Observed: ®

Ragadix @

pE—
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Water Resources at Sample Site
Stream Type: Ephemeral  Intermittent Perennial  Depth: X Width’{

Other water sources (#and size): Pools  Pond Lake Wetlands Permanent/ Seasonal

Approximate size (ac.): .

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERATE LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations:
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

(BTPD OUSV~ oy Sy

. ndix G, page 280
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the samé

Project Name: U (S { g 0 N‘\/ Surveyor(s): %*\'ﬂ NG S Date: {8!11
Sample Site Number: >0 N '
atitude/Longitude (DD, WGS 84) 39,01 1773 oS, (ol 38"

UTM: Zone (L) Easting L) O0SA___ Northing ™ SEIY]

— e ——

Brief Project Description

S{JFL \C)(Cl\‘ﬁt) aJ)\G\( fuk to \ecre~ FalW CC'

Project Area psllak el
“Total-Acres:

Forest Wa within 1 mile: __)

Open Acres: ___ (% of site: 't:hiﬂ«-%—mﬂefj_‘f/

Tree Removal (ac) \

Completely cleared: ____ Partially cleared (with remnant trees): ___ No clearing: _}5_

Landscape within 3 mile radius
Flight corridors to other forested areas present?

L

Describe Adjacent Properties (e.g. forested, grassland, com. orres. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1 = 1-10%, 2 = 10-20%, 2; 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-1 00%
Canopy- _(Q_ Midstory: _E_ Understory: .

Dominant Canopy Species: Cycanmdt . b ¢ Cedw

Dominant Midstory Species: ©. red ced | A Jcon Bl

Dominant Understory Species: . reo cedr, Tevej s L, Quowgmvj<BTl-\;O(gﬂ- LMO)

Percentage of Trees with Exfoliating Bark O
Composition of Live Trees (%) Small (4-8 in): 15_0, Med. (9-15 in): X

—_—

Large (>15 in): O

JE———

Number of Suitable Roost Tree Snags Observed: )

ABg8iRix.c2bage 281



Water Resources at Sample Site T ‘o

Y \
Stream Type: Ephemeral  Intermittent @ Depth: 1O wigth: 70!

Other water sources (#and size): Pools  Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (@c.)___

N

IS THE HABITAT SUITABLE FORxlND.lANA BATS? !

[F SUITABLE HIGH

Additional Comments:

MODERATE

adja(ﬂ_m \/ '\o S -7 ‘{)_ - S . ; Jr CAQ., \ ,b St

Ve oy J )7?\ [«r\qd Oreh \9\

Photographic Documentation: habitat shots at edge and interior from multiple locations;

und erstory/midstory/canopy;

Site Num berQ_(a

examples of potential suitable snags and live trees; water sources

Ou3lsouyy
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting Jocations of sample sites if assessing habitat at multiple sites in a project ared
A single description can pe used for muitiple sample sites if habitat is the same

Project Name: \ 3y Sd N \} Surveyor(s): BTH, NGB Date: )}/ 3/
sample Site Number: 27
Latitude/Longitude (DD, WGS 84).

UTM: Zone ( ) Easting (o) 89 5 W Northing 4319794

W ide o —

Brief Project Description

Rroject Area

Total Acres: ‘lhj%

Forest Acres: Trofsite__ 7o jithip-4-miteT__)

Open Acres: (%-of siteT_ .7 ¥ ithin-Lmile: __)
P -mie: __/

Tree Removal (ac)
Completely cleared: ___ partially cleared (with remnant trees): No clearing: A

Landscape within 3 mile radius
Flight corridors to other forested areas present?
o
Describe Adjacent properties (.9 forested, grass\and, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

ClosurelDensity 1=1-10%, 2= 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: o Midstory: Lp_ Understory:

Dominant Canopy Species: L. cd cedar, So\mrr\m),
Dominant Midstory Species:E ced  cedol
Dominant Understory Species: hovey A A\ S Ll (a8

percentage of Trees with Exfoliating Bark
Gomposition of Live Trees (%) Small (4-8 in): 1O Med. (9-15 in): ¢ Large (>15 in): 5
Number of guitable Roost Tree Snags Observed: O

page __of _
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Water Resources at Sample Site
Stream Type: Ephemeral Intermittent  Perennial Depth: X Width: X

Other water sources (#and size): Pools Pond Lake Wetlands ~ Permanent/ Seasonal

V\/a

Approximate size (ac.):___

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERATE

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

BTH O30 - 0wy
QY 34

Appendix G, page 284
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting Jocations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: \)S\ SO N A\  surveyor(s): g, NGB Date: ! 3] L
sample Site Number: 28

L atitude/Longitude (DD, WGS 84); 6 Y4 -85 Lol T
uTM: Zone (10 Easting ! 10 1] Northing 431 9810

™~

Brief Project Description

Project Area
“Totat-Acres:
Forest Acres:
Ope%%,of—s‘\t ;

Tree Rremoval (ac)
Completely cleared. ___ Partially cleared (with remnant trees): ___No clearing: _)_<,_

Landscape within 3 mile radius
este

Flight corridors {0 other for d areas present’?
noeds

Describe Adjacent Properties (e.g- forested, grass\and, com. or res. deve\opment, water body)

Proximity {0 public Land '
What is the distance (mi.) from the project area to public lands (i.e., national of state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

C\osure/Dens'lty 1 = 1-10%, 2= 10-20%, 3 = 20-40%, 4= 40-60%, 5= 60-80%, 6 = 80-100%
Canopy: _lo. Midstory: (5 Understory: Y

Dominant Canopy Species: HocN besr, PRIALY
Dominant Midstory Species: HegVber « box older
Dominant Understory species: Amw ‘nmu)gwu\c,hc.dm(rw

Percentage of Trees with Exfoliating Bark ( ) 3
Composition of Live Trees (%) Small (4-8 in): WO_ Med. (9-15 'm):’_ﬁ_{_ Large (>15 in): 5
Number of Suitable Roost Tree Snags Observed: @)

\ 50’“} S\’Oﬂ\ﬂ'\(

page __of __
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Water Resourpﬁs_a;trSalee Site 5
Stream Type: Ephemeral Intermittent  Perennial Depth: | width: U

Other water sources (#and size): Pools  Pond Lake Wetlands Permanent/ Seasonal
Approximate size (ac.): . (

IS THE HABITAT SUITABLE FOR INDIANA BATS?

~

IF SUITABLE HIGH MODERATE LO®

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

B Ok - 0y
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: V.S S0 nY Surveyor(s): TE, NGB Date: /6 / 1
Sample Site Number: 29
Latitude/Longitude (DD, WGS 84): OIMBF  —85.41

29, 144

UTM: Zone ( ) Easting LIGE ™A Northing 4328447

—_——d e

Brief Project Description

{

Project Area

TotalAcres:—__

Eorest Acres: (% of siter——%.within 1 mile: )
Open Acres: ___ (% of s;it’e_i__,,%miihinmﬁnﬂéf_‘*)\

Tree Removal (ac)
Completely cleared: __ Partially cleared (with remnant trees): ___No clearing: _\f_

Landscape within 3 mile radius
Flight corridors to other forested areas present?

——————

!‘zDescribe Adjacent Properties (e.9. forested, grassland,%':com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

\

Forest Resources at Sample Site

Closure/Density 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%

Canopy: _b_ Midstory: _6_ Understory: b
5 G o P~

Dominant Canopy Species; Y+ P11, Tulip paplae 7 Ve

Dominant Midstory Species: '

Dominant Understory Species: A, | eecn

Percentage of Trees with Exfoliating Bark -
Size Composition of Live Trees (%) Small (4-8 in):"ﬂ:_@_& Med. (9-15 in). &g Large (>15 in):

—————

Number of Suitable Roost Tree Snags Observed

tALT
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Water Resources at Sample Site
Stream Type: Ephemeral  Intermittent Perennial  Depth: —  Width: —

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.):

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERATE

Additional Comments:

C odtersd } Xo‘-""'b _F;res,t._

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

& Appendix G, page 288
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multiple sites in a project area
A single description can be used for multiple sample sites if habitat is the same

Project Name: VA S5O NV Surveyor(s): KE} B Date: \l{ég 12
Sample Site Number: 30

Latitude/Longitude (DD, WGS 84): sa 02 F 2 85,6195

UTM: Zone () Easting 6194492 Northing 4320 +%2,

Brief Project Description

Project Area

Total ACres ...
Forest Acres: (% ofsiter— o, within 1 mile: )
Open Acres: ___ (% of it ot )

Tree Rémoval (ac)
Completely cleared: __ Partially cleared (with remnant trees): ___No clearing: _>c

Landscape within 3 mile radius
Flight corridors to other forested areas present?

s

Describe Adjacent Properties (e.g- forested, gra‘\‘ss\and, com. or res. development, water body)

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1= 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%

Canopy: 5 _ Midstory: 2. Understory: 2 > ped caVl Red  Mapl® £+ OaV
T
Dominant Canopy Species: Q\_DL& ?‘x&%\,\ ('U\?)@f

Dominant Midstory Species{ UL U ACRY ¢4 SO Qg) Magt€ | Sc-ssrﬁlng,‘?eﬁ Ly

Dominant Understory Species:. & : =
MP\} @@‘J Y —> beecn | \(‘OJ f\‘\c,\fj‘@
Percentage of Trees with Exfoliating Bark § . S ek G

Size Composition of Live Trees (%) Small (4-8 in): 3_’_5—_ Med. (9-15 in): _9;@_ Large (>15 in): Lff

Number of Suitable Roost Tree Snags Observed

PRT =y NN
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@Water Resources at Sample Site A/, /‘\

Stream Type: Ephemeral  Intermittent Perennial  Depth: Width:

Other water sources (#and size): Pools  Pond Lake Wetlands ~ Permanent/ Seasonal

Approximate size (ac.): __

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH ODERAT LOW . e

Additional Comments: -~/ 1\ ct Q}o\m,mffwm %f.% < Weﬁé’«"\f

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

RTH: 0393 - 0390
Chvepy © 93 T - gUdL

. N
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Inciude a map depicting locations of sample sifes if assessing habitat af multiple sites in a project area
A single descrption can be used for multiple sample sites if habitat is the sarme

Project Name:__ L 5,52 /U surveyor(s): T« B¢ 0w Date: | -V
Sample Site Number: _% |
Latitude/Longitude (DD, WGS 84): _ 3?.020¢0 /- BES 55y
UTM: Zone (ﬁ) Easting _6& 3 §) Northing _ 4 22003 Y '

Brief Proiect Description

Project Area
Total Acres:
Forest Acres: (% of site: __ % within 1 mile: _ )
Open Acres: (% of site: __ ,% within 1 mile: __)

Tree Removali {ac)
Completely cleared: ____ Partially cleared (with remnant trees): ___ No clearing: ____

Landscape within 3 mile radius
Flight corridors to other forested areas present?

Ye 5

Describe Adjacent Properties (e.g. forested, grassland, com. or res. development, water body)

Res:dend;al /AOS

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1 = 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Closuve  Canopy: % Midstory: — Understory:_3

'D”G”LV Dominant Canopy Species: A<er rajpum Prunus cenotina, Kueveus [)U\{“S%M’S

Cominant Midstory Species: —— _ 4
Dominant Understory Species: Ul s l/‘Uk(Dch; Pb"uu\qs SeUOTrine

Percentage of Trees with Exfoliating Bark 0

Composition of Live Trees (%) Small (4-8in): &5 Med. (9-15 in): /3 Large (>15 in)
| PRT

Number of Suitable Roost Tree Snags Observed:

Site Number:i)_( Pageiof_a\
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Water Resources at Sample Site
Stream TyperEphen eral  Intermittent

Perennial~~Dapth: _  Width: :

Other water sources (Hand size): “Pond_Lake Wetlands Permanent/ Seasonal

/./
Approximate size (ac.). ___

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERAT LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

4 Vhotos Yo 3223 5{()/):’
I

Site Number: _3_{ Page o of &k
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Inciude a map depicling locations of sample sites if assessing habifat at muitiple sites in a profect area
A single description can be used for multiple sample siles if habitat is the same

Project Name:_ 4.5 . S 0 s Surveyor(s) _ 7 D ¥owyn  Date: [ 3-¥-f7
Sample Site Number: _J &~
Latitude/Longitude (DD, WGS 84y 2t oYW /-¥5.5797¢¢
UTM: Zone (,’%) Easting 59\2[9...§/ Northing _“/3 24 ¥&|

)

Brief Proiect Description

Project Area

Total Acres:... T

Forest Acfgys,y e “of- site:___,% within 1 mile: __)
Open-Acres. __ (% of S|te S%-within 1 mile; __)

Tree Removal (ac)
Completely cleared: ___ Partially cleared (with remnant trees). ___ No clearing: l

Landscape within 3 mile radius
Flight corridors to other forested areas present?

e s
Describe Adjacent Properties (e.g. forested, grassland, com. or res. development, water body)

/\\ c.'.lsj C}L pas, ;‘ﬁ it {'CL\

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1 =1-10%, 2 = 10-20%, 3 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%

¢ 0‘“;‘{ Canopy: (- Midstory: 3~ Understory:_ "1

Dews o A EN
Dominant Canopy Specigs: (Gueucds albs \ Ceoyo "’U&k&"\
Dominant Midstory Species: Aces r‘”“””ww pogimiptey [ l)“‘)
Dominant Understory Species: f\ces Gecch R )

Percentage of Trees with Exfoliating Bark E}\O
Composition of Live Trees (%) Small (4-8 in): ‘15 Med. (9-15 in): /{7 Large (>15 in): 1S

™

Number of Suitable Roost Tree Snags Observed: ‘ i i !

Site Number: __ Page _ of __
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Water Resources at Sample Site ~
Stream Type: EphemeralX  Intermittent  Perennial  Depth: [ width: ol

Other water sources (#and size): Pools Pond Lake Wetlands Permanent/ Seasonal

Approximate size (ac.y. ___

1S THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH  (MODERATE LOW

Additional Comments:

- I ; ; . - - .y
) ¢ Joo o b A L e vesstS
ﬁJ {‘_ N {.""J’\*. ’;' £ s ’i' / re '\/‘.7{ . g J £ AL < T Ll

Photographic Documentation: habitat shots at edge and interior from multiple focations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

L{. P f’ Il ‘\L',J f"’ n l) -l ;’L{ hY CIOCKQ}JQG +o0 &

Site Number: __ Page __ of __
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat al multiple sites in a project area
A single description can be used for muitiple sample siles if habitat is the same

Project Name:____ .S, So A Surveyor(s): 7. 8 Vow i Dater {J—Y-f 'y
Sample Site Number: _3 3 . B

Latitude/Longitude (DD, WGS 84) 39,6356 38 [/~ 85 631(3%

UTM: Zone (/fj.) Easting 6/ €43 9 Northing 432540

Brief Project Description

Project Area
Total Acres:
Forest Acres: (% of site; ___ % within 1 mile; __ )
Open Acres: (% of site: ___,% within 1 mile: __)

Tree Removal (ac)
Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing: _ZQ__

Landscape within 3 mile radius
Flight corridors to other forested areas present?

it weadlys Opes Liefhs

Describe Adjacent Properties (e.g. forested, grassland, com. or res. development, water body)

Regidendial /A 4

Proximity to Public Land
What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1 = 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Closuc Canopy: £_ Midstory: ‘9 Understory: [ f‘

 Densi; .
v ”L/ Dominant Canopy Species: mebrm}}u\ov\ ‘*u{:f):f& fa, Acer vabvum Cmfym oust o

Dominant Midstory Species: &/ !Mo den )c/\com
Dominant Undersiory Species: 4w ONmJLd‘m

Percentage of Trees with Exfoliating Bark 5 B
Composition of Live Trees (%) Small (4-8 in). 40 Med. (9-15 in); ’5 Large (>15 in): S
Number of Suitable Roost Tree Snags Observed: |

Site Number; __ Page __ of __
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Water Resources at Sample Site
Stream Type: Ephemeral  Intermittent Perennial  Depth: Width:

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent/ Seasonal

Approximate size (ac.): ____

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH  ((MODERATE ) Low

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

e

330y Upde D27 S clockiige 4o £

Site Number: __ Page _ of __
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~ Canopy: _&_ Midstory: 7 Understory,_ S
S e

iNDIANA BAT HABITAT ASSESSMENT DATASHEET

Inciude a map depicting locations of sample sites if assessing habitat af multiple sites in a project area
A single description can be used for mulfiple sample sites if habitat is the sama

Project Name: . 5. 5 0 &J Surveyor(s): 7 4 Op0wn  Date: {bf 22
Sample Site Number: _3 4 ) _ . . '
Latitude/Longitude (DD, WGS 84 39.03713 /- 85 6317%
UTM: Zone (/&) Easting _4/ &Y ¢3 Northing _7 2212956

Y

Brief Project Description

Proiect Area
Total Acres:
Forest Acres: (% of site: ___,% within 1 mile: __)
Open Acres: (% of site: ___ % within 1 mile: __)

Tree Removal (ac)
Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing: __/K

Landscape within 3 mile radius
Flight corridors to other forested areas present?

/\) ot rea f {yf o frl & i e IZ?WS

Describe Adjacent Properties (e.g. forested, grassiand, com. or res. development, water body)
A o
Proximity to Public Land

What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Site

Closure/Density 1 = 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%

5
Dominant Canopy Species: Cogyo. ovodt X, Roé}hio\
Dominant Midstory Species: Ace¢ o by o c""wﬂj imw S Almus awmCy; ca a,

Dominant Understory Species: L!nkena. bewnvoin I haitwm e-zl’:;. ((;mwt,l;(,(;(m
Fadsus !

Percentage of Trees with Exfoliating Bark 50
Composition of Live Trees (%) Small (4-8 in):&i Med. (8-15 in): E Large (>15 in): 5
Number of Suitable Roost Tree Snags Observed: O

Site Number: __ Page __of __
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VWater Resources af Sample Site

Stream Type: Ephemeral  Intermittent @ Depth: _ 3. Width: _ 3
A SO e Oy e e,
Other water sources (#arid size): Pools Pond Lake (. Wetlan ermanen@

Approximate size (ac.).

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE Hig_ﬁs MODERATE LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

Eﬂvafaﬁfbg\bg A 2 alsl i

Site Number: __ Page _ of _
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INDIANA BAT HABITAT ASSESSMENT DATASHEET

Include a map depicting locations of sample sites if assessing habitat at multipie sifes in a project area
A single description can be used for mulfiple sample sites if habital is the same

Project Name: L{,=5' 5o U Surveyor(s): f B vo e, Date: g’&“?‘”?&\
Sample Site Number: _3 > ) o

Latitude/Longitude (DD, WGS 84); %9.63727 / - X5, £2R3

UTM: Zone (h’,) Easting _4£/87/¢ Northing_ Y321 %0%

Brief Proiect Description

Project. Area B

Total Acres: e

Forest Acres: ____ (% of sitér==,% within 1 mile: __)
Open Acres:—— " (% of site: ___,% wilhit1-mile: )

Tree Removal (ac)
Completely cleared: ___ Partially cleared (with remnant trees): ___ No clearing: X

Landscape within 3 mile radius
Flight carridors to other forested areas present?

[

- ;o . .
Fosolared Ly dields,

Describe Adjacent Properties (e.g. forested, grassland, com. or res. development, water body)
A9
Proximity to Public LLand

What is the distance (mi.) from the project area to public lands (i.e., national or state forests,
national or state parks, conservation areas, wildlife management areas)?

Forest Resources at Sample Sile

Closure/Density 1 = 1-10%, 2 = 10-20%, 3 = 20-40%, 4 = 40-60%, 5 = 60-80%, 6 = 80-100%
Canopy: _é Midstory: §  Understory; 3

: g ,
Dominant Canopy Species: P/k+'6kmu5, Gluercu s U\uécm__, Quercu s Po(u g‘l‘ #e S

Dominant Midstory Species: (o P,‘»A wg Cavyo OU oot e Fraxinus f\?ﬁ']v‘ Cy/vav\fr[,( <
. . r / '
Dominant Understory Species: Foaaus Lindeda

Percentage of Trees with Exfoliating Bark &
Composition of Live Trees (%) Small (4-8 in): 2 0 Med. (9-15 in): 5O Large (>15 in): &0
Number of Suitable Roost Tree Snags Observed: qF ﬂ\“f ! A ﬁ:{w

Site Number: __ Page of
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Water Resources at Sample Site
Stream Type: Ephemeral  Intermittent @ Depth: . Width: "[
@ ! & r 7. 'TL"’

Other water sources (#and size): Pools Pond Lake Wetlands  Permanent Seasonal

Approkimate size (ac.):

IS THE HABITAT SUITABLE FOR INDIANA BATS?

IF SUITABLE HIGH MODERATE LOW

Additional Comments:

Photographic Documentation: habitat shots at edge and interior from multiple locations;
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources

f hotos BRI 7- 320 T cloclwice —7 €

Site Number: __ Page __of
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APPENDIX C REPRESENTATIVE PHOTOGRAPHS
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Appendix C - Representative Photos

Representative High Quality Foraging Habitat

Representative Medium Quality Foraging Habitat
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Representative Low Quality Foraging Habitat

S S
e :

Representative High Quality Roosting Habitat
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Representative Medium Quality Roosting Habitat
Representative Low Quality Roosting Habitat
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Representative Low Density Understory
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Representative Dead Roost Tree: red elm (Ulmus rubra)
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red maple

Representative Live/Damaged Roost Tree:

Shagbark Hickory (Carya ovata)

Representative Live Roost Tree:
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Sample Point 1, Facing East

Sample Point 6, Facing East
e e ';_9_ '— T _

i A
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Sample Point 4, Facing East

: il R
Sample Point 8, Facing East
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Sample Point 13,‘

Facing East

’

Sample Point 9

Saple oint 10

SmpI‘e Point 14, Facing East

Facing East

’

Facing East

Sample Point 15,

. Sple Point 16, Facing East

Sample Point 12, Facing East
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Facig East

’

Sample Point 21

acing East

Sapl Point 17,

—~ j =

Sample Point18

Sample P_oint_ 22, Faﬂcing East

Facing East
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Facing East '

' SapIe Point 1,
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Facing South

Sample Point 20

Facing East ]

’

Sample Point 24

Facing Eas

’
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Smple Poin

7 Sample Point 2, Facing East

Sample Point 28, Facing East
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Sample Poit 35, Facing East
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APPENDIX D CORRESPONDENCE; PROXIMAL INDIANA BAT
STUDIES
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Mitchell E. Daniels, Jr., Governor
Robert E. Carter, Jr., Director

Indiana Department of Natural Resources

Division of Nature Preserves
402 W. Washington St., Rm W267
Indianapolis, IN 46204-2739

November 14, 2012

Benjamin T. Hale

Eco-Tech Consultants
11321 Decimal Drive
Louisville, KY 40299

Dear Benjamin Hale:

I am responding to vyour request for information on the endangered,
threatened, or rare (ETR) bat species documented from a project area, US
50 Bypass East, Jennings County, Indiana. The Indiana Natural Heritage
Data Center has been checked and there are no ETR bat species documented
within 0.5 mile of the project area.

You may want to consult with the U.S. Fish and Wildlife Service. The
Service may have additional information on bat species in this area
that 1s not included in the 1Indiana ©Natural Heritage Data Center
database. Their Bloomington, Indiana office contact information is.

U.S. Fish and Wildlife Service
620 South Walker St.
Bloomington, Indiana 47403-2121
812)334-4261

At some point, you may need to contact the Department of Natural
Resources' Environmental Review Coordinator so that other divisions
within the department have the opportunity to review your proposal. For
more information, please contact:

Department of Natural Resources
attn: Christie Stanifer
Environmental Coordinator

Division of Fish and Wildlife

402 W. Washington Street, Room W273
Indianapolis, IN 46204
(317)232-8163

An Equal Opportunity Employer
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Benjamin Hale 2 November 14, 2012

Please note that the Indiana Natural Heritage Data Center relies on the

observations of many individuals for our data. In most cases, the
information is not the result of comprehensive field surveys conducted
at particular sites. Therefore, our statement that there are no

documented significant natural features at a site should not be
interpreted to mean that the site does not support special plants or
animals.

Due to the dynamic nature and sensitivity of the data, this information
should not be used for any project other than that for which it was
originally intended. It may be necessary for you to request updated
material from us in order to base your planning decisions on the most
current information.

Thank you for contacting the Indiana Natural Heritage Data Center. You

may reach me at (317)232-8059 you have any questions or need additional
information.

Sincerely,

Ronald P Htbmick

Ronald P. Hellmich
Indiana Natural Heritage Data Center

An Equal Opportunity Employer
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From: Heiimich, Ron [maitorhetimich@anr.IN.gov]
Sent: Wednesaay, November 14, 2012 11:17 AM
To: Ben Haie

subject: RE: qata request

Ben,

Within a 2.5 mile search area still does not pick up Myotis sodalis. There is a Myotis grisescens
record from 1971 at Crosley Fish and Wildlife Area about 3 miles south of the area. The nearest
Myotis sodalis is about 5 to 5.5 miles to the northeast along the Vernon Fork of Muscatatuck
River. These were found in late 90°s surveys for a proposed reservoir in that area. Also there are
several records from the Big Oaks National Wildlife Refuge about 5 miles east of the project
area. I’ve attached a GIS shapefile of these records.

Thanks,

Ronald Hellmich

Indiana Natural Heritage Data Center
IDNR Nature Preserves
317-232-8059

From: Hettmicn, Ron I’mailto:rhe\lm\ch@dmr‘|N‘qov.|
Sent: Weanesaay, November 14, 2012 9:28 AM
To: Bon Haie

Subject: RE: gdata request

Ben,

Attached is the response letter for your request. Our database doesn’t have any bat information
for the project area, though a number of other ETR species are present within 0.5 mile of the
area. The US Fish and Wildlife Service may have additional data not included in our database.

Thanks,
Ronald Hellmich
Indiana Natural Heritage Data Center

IDNR Nature Preserves
317-232-8059
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Correspondence pertaining to proximal Indiana bat studies

To: Travis Brown
Cc: McGriff, Rob
Subject: RE: Selmeier State Forest Acoustic Study

Travis,

Four (4) acoustic detectors (Anabat SD2) were deployed on May 11, 2012 at random locations
on the state forest property. Detectors were located >200 meters from one another and >100
meters from property boundaries. Each detector began recording >30 minutes prior to sunset
and concluded >30 minutes after sunrise over a period of 5 nights (May 11-15). Bats were
identified to species if >5 individual pulses in one file could be identified to that species. We
used “EchoClass” software distributed by the USFWS for the analysis
(http://www.fws.gov/midwest/endangered/mammals/inba/inbasummersurveyguidance.html).
Since no pulses (calls) were identified to Indiana bat (Myotis sodalis), it was our conclusion this
species was not present at Selmier State Forest during the survey period. It is important to
note that our survey was done just prior to the date USFWS recognizes as the earliest date
appropriate (May 15) for Indiana bat presence/absence surveys. No other acoustic surveys
have been done at Selmier.

Let me know if you need more info.
Scott

Scott Haulton,

Certified Wildlife Biologist

Forestry Wildlife Specialist

Indiana DNR, Division of Forestry

402 W. Washington St., Rm. W296

Indianapolis, IN 46204

317-234-5725 (voice)

317-233-3863 (fax)

http://www.in.gov/dnr/forestry/

Hardwood Ecosystem Experiment: http://www.heeforeststudy.org/

"Without data, all you are is just another person with an opinion.”
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APPENDIX E DATA SUMMARY
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