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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 mi2, much 
of which is forested.  
 
The project is situated entirely within the Eastern Corn Belt Plains (55) Level III 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 
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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, Iowa, 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 Illinois (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%), Illinois 
(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, Iowa, 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, Illinois, Indiana, 
Iowa, 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 Illinois (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 Illinois.  
 
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 21st 
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 (3-15oC) 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 2009a, 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 METHODS 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. 
 

 
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 alignments 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 mi2 
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 mi2 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). 

Site Date Site leader Lat Lon 
Eptesicus  

fuscus 
Lasiurus  
borealis 

Myotis 
lucifugus 

Myotis  
septentrionalis 

Myotis 
sodalis 

Perimyotis  
subflavus Total 

                        

Site 1 8/6/12 S. Slankard 39.03190 -85.63053 1 1 0 1 1 0 4 

  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 J. Salyers 39.01101 -85.36628 0 2 0 0 0 0 2 

  8/7/12 J. 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 J. Salyers 39.03385 -85.57371 0 0 0 0 0 0 0 

  8/9/12 J. 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 
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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. 

Suitability 

Percent Cover 
Average Number 

of PRTs 

Percent of Trees 
with Exfoliating 

Bark 

Average 
Distance to 

Water Canopy Midstory Understory 

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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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 = (∑(perimeter of each patch in ft/area of each patch in 
ft2))/total number of patches 
4. Patch density (number of patches per 100 ha) = (number of patches/total area surveyed in 
m2)*10,000*100 
5. Total edge = ∑(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. 

Forested Patch 
Characteristics 

Baseline 
(Current 

Condition) 6D 
Expected Direction With Increased 

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 MEASURES 

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: 

 Wetlands: 44 acres of wetland mitigation (estimate), 24 acres of which will be forested 
wetland 
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 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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Exhibit 1  Project Location (topographic) 

Exhibit 2  Project Location (aerial) 

Exhibit 3  Forested Habitat Clearing 

Exhibit 4  Forested Habitat Fragmentation 
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September 11, 2012 

An Equal Opportunity Employer 

 

 

Richard J. Connolly 

Parsons 

101 W. Ohio, Suite 2121 

Indianapolis, IN 46204 

 

Dear Richard Connolly: 

 

I am responding to your 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.  

 

Mitchell E. Daniels, Jr., Governor 
Robert E. Carter, Jr., Director 

 
Division of Nature Preserves 

402 W. Washington St., Rm W267 
Indianapolis, IN 46204-2739 
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Richard Connolly 2                     September 11, 2012 

An Equal Opportunity Employer 

                                  

 

 

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 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 if you have any questions or need 

additional information.  

 

     

Sincerely, 

 

 

     

 

 

Ronald P. Hellmich 

Indiana Natural Heritage Data Center  

 

Enclosure:  Data sheet   

 

Appendix G, page 50



 

Mammal Mustela nivalis Least Weasel  SSC 007N009E 30 2002-04-14  

Reptile Clonophis kirtlandii Kirtland's Snake  SE 007N009E 30 

SEQ

1997-05  

SELMIER STATE FOREST

High Quality 

Natural 

Community

Primary - cliff limestone Limestone Cliff  SG 007N008E 23 

SEQ SEQ

1985?  

VIOLET AND LOUIS J. CALLI SR. NATURE PRESERVE

Vascular Plant Poa wolfii Wolf Bluegrass  SR 007N008E 35 

SWQ

1986-05-15  

Vascular Plant Spiranthes lucida Shining 

Ladies'-tresses

 SR 007N008E 35 1930-05  

Vascular Plant Waldsteinia fragarioides Barren 

Strawberry

 SR 007N008E 35 1933-04  

High Quality 

Natural 

Community

Forest - upland dry-mesic Dry-mesic 

Upland Forest

 SG 007N008E 35 

SWQ

1999  

Vascular Plant Sullivantia sullivantii Sullivantia  ST 007N008E 35 

SEQ NWQ

2011-07-06  

Reptile Terrapene carolina 

carolina

Eastern Box 

Turtle

 SSC 007N008E 35 2010-07-13  

High Quality 

Natural 

Community

Primary - cliff limestone Limestone Cliff  SG 007N008E 35 

SWQ & SEQ 

NWQ

1986-05-15  

CommentsDateTown RangeStateFedCommon NameType Species Name

Endangered, Threatened and Rare Species and Significant Natural

Areas Documented Within the US 50 Bypass Study Area, North

Vernon, Indiana

September 11, 2012

Page 1 of 1

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.
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November 14, 2012 

An Equal Opportunity Employer 

 

Benjamin T. Hale 

Eco-Tech Consultants 

11321 Decimal Drive 

Louisville, KY 40299 

 

Dear Benjamin Hale: 

 

I am responding to your 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 is not included in the Indiana 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 

 

 

Mitchell E. Daniels, Jr., Governor 
Robert E. Carter, Jr., Director 

 
Division of Nature Preserves 

402 W. Washington St., Rm W267 
Indianapolis, IN 46204-2739 
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Benjamin Hale 2                     November 14, 2012 

An Equal Opportunity Employer 

                                  

 

 

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. Hellmich 

Indiana Natural Heritage Data Center 
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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  

 

Myotis sodalis Myotis grisescens

 

 

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

To: Ben Hale 
Subject: RE: data request  
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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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Environmental Review Letter -

http://test.ai.org/idem/risctest/roadwayletter.asp[9/25/2012 2:33:08 PM]

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

100 N Senate Ave
Indianapolis , IN 46204

Parsons
Richard Connolly
101 West Ohio Street Suite 2121
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 projectâ€™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 -
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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.lrl.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:

IC 14-26-2 Lakes Preservation Act 312 IAC 11
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IC 14-26-5 Lowering of Ten Acre Lakes Act No related code
IC 14-28-1 Flood Control Act 310 IAC 6-1
IC 14-29-1 Navigable Waterways Act 312 IAC 6
IC 14-29-3 Sand and Gravel Permits Act 312 IAC 6
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

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. If 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,

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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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, Iowa, 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 Illinois (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%),
Illinois (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, Iowa, 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, Illinois, Indiana, Iowa, 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).

2.4 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 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), 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
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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 Illinois (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 Illinois.

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 (Ulmus
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.

SITE
SURVEY
DATES

# OF
NETS

NET CONFIGURATION (h
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

Appendix G, page 75



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

9

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).

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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Mist net Site 1; Net A

Mist net Site 1; Net B
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Mist net Site 2; Net A

Mist net Site 2; Net B
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Mist net Site 3; Net A

Mist net Site 3; Net B
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Mist net Site 4; Net A

Mist net Site 4; Net B
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Mist net Site 5; Net A

Mist net Site 5; Net B
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Potential cave investigated near mist net site 2.

Big brown bat (Eptesicus fuscus) captured at site 3.
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Eastern red bat (Lasiurus borealis) captured at site 4.

Little brown bat (Myotis lucifugus) captured at site 3.
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Northern long-eared bat (Myotis septentrionalis) captured at site 3.

Eastern pipistrelle (Perimyotis subflavus) captured at site 4.
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Evening bat (Nycticeius humeralis) captured at site 3. This species is listed as
endangered by the state of Indiana.
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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 III 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 
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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, Illinois, 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, Illinois 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, Iowa, 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 Illinois (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%), Illinois 

(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, Iowa, 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, Illinois, Indiana, Iowa, 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 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), 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 Illinois (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 Illinois. 

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
st

 

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
o
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 2009a, 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
2
 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
2 

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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Mist Net Sites 

Mist Net Site 1; Net A 

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

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

Mist Net Site 3; Net B 
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Mist Net Site 4; Net A 

Mist Net Site 4; Net B 
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Mist Net Site 5; Net A 

Mist Net Site 5; Net B 
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Mist Net Site 6; Net A 

Mist Net Site 6; Net B 
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Mist Net Site 7; Net A Night 1 

Mist Net Site 7; Net B Night 1 
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Mist Net Site 7; Net A Night 2 

Mist Net Site 7; Net B Night 2 

 

 

 

 

 

Appendix G, page 159



Mist Net Site 8; Net A 

Mist Net Site 8; Net B 
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Mist Net Site 9; Net A 

Mist Net Site 9; Net B 
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Mist Net Site 10; Net A 

Mist Net Site 10; Net B 
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Mist Net Site 11; Net A 

Mist Net Site 11; Net B 
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Indiana bat (Myotis sodalis) telemetry 

 
Biologist preparing transmitter for application 

 

 
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 

 
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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2012 INDIANA BAT HABITAT IMPACT ASSESSMENT REPORT 
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November 14, 2012 

An Equal Opportunity Employer 

 

Benjamin T. Hale 

Eco-Tech Consultants 

11321 Decimal Drive 

Louisville, KY 40299 

 

Dear Benjamin Hale: 

 

I am responding to your 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 is not included in the Indiana 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 

 

 

Mitchell E. Daniels, Jr., Governor 
Robert E. Carter, Jr., Director 

 
Division of Nature Preserves 

402 W. Washington St., Rm W267 
Indianapolis, IN 46204-2739 
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Benjamin Hale 2                     November 14, 2012 

An Equal Opportunity Employer 

                                  

 

 

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. Hellmich 

Indiana Natural Heritage Data Center 

 

 

 

Appendix G, page 315



From: Hellmich, Ron [mailto:rhellmich@dnr.IN.gov]
Sent: Wednesday, November 14, 2012 11:17 AM 
To: Ben Hale 
Subject: RE: data request  
 

Myotis sodalis Myotis grisescens

 

 

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

 

Appendix G, page 316



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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