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1.0 Regulatory Setting

The federal Endangered Species Act (ESA) [16 U.S.C. 1531 et seq.] became law in
1973 and provides for the listing, conservation, and recovery of endangered and
threatened species of plants and wildlife. Under ESA, the U.S. Fish and Wildlife
Service (USFWS) strives to protect and monitor the numbers and populations of
listed species. Many states enacted similar laws.

Section 7(a)(2) of the Act states that each federal agency shall insure that any action
they authorize, fund, or carry out is not likely to jeopardize the continued existence of
a listed species or result in destruction or adverse modification of designated critical
habitat. Federal actions include (1) expenditure of federal funds for roads, buildings,
or other construction projects, and (2) approval of a permit or license, and the
activities resulting from such permit or license. This is true regardless of whether
involvement is apparent, such as issuance of a federal permit, or less direct, such as
federal oversight of a state-operated program.

Section 9 of the Act prohibits the take of listed species. Take is defined by the Act as
‘to harass, harm, pursue, hunt, shoot, wound, kil trap, capture, or collect." The
definition of harm includes adverse habitat modification. Actions of federal agencies
that do not result in jeopardy or adverse modification, but that could result in a take,
must be addressed under Section 7.

Prior to development of the Portsmouth bypass project, the Ohio Department of
Transportation (ODOT) must comply with a variety of requirements for environmental
protection, including compliance with ESA. Environmental Solutions & Innovations,
Inc. (ESI) was contracted to complete a summer mist netting survey for the
endangered Indiana bat (Myotis sodalis) within the bypass footprint in Scioto County,
Ohio. ESI coordinated timing and methodologies of proposed surveys with USFWS,
Ohio Field Office to begin on 6 June 2003 (Appendix A).

ESI completed field efforts under Federal Endangered species permit TE 023664-10
and State of Ohio Division of Wildlife permit 216.
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2.0 Project Setting

21 Location

The project site is located in Scioto County in southern Ohio (Figure 1). The area lies
within the Appalachian Plateau Physiographic Province of south-central Ohio (ODNR,
2003).  Specifically, within the Shawnee-Mississippian Plateau. The area is
characterized by high relief (400'-800' ASL). The Plateau is highly dissected with
course- and fine-grained rock sequences and is considered the most rugged area in
Ohio. Remnants of ancient lacustrine clay-filled Teays drainage system are
extensive in lowlands but absent in uplands. The geology of the Plateau has
developed from Devonian and Mississippian age shales, siltstones, and locally thick
sandstones; a Pleistocene age sandy outwash of the Scioto River; Teays age
Minford clay, and silt loam and channery colluvium (ODNR, 2003).

The bypass is intended to connect Ohio State Route 23 to Ohio State Route 52. The
general footprint of the bypass runs west to east from Lucasville to Minford and then
south to Wheelersburg. The footprint covers an area approximately 14.5 miles (23.3
km) long by 1.5 miles (2.4 km) wide. Primary drainage within the footprint comes
from the Little Scioto River; Candy Run, Long Run, and Sweet Run creeks also serve
as important watersheds for the area.

2.2 Regional Species Occurrence

The federally endangered Indiana bat is known from the region that includes the
Portsmouth bypass project area. Winter hibernacula occur in nearby Adams and
Brown counties in Ohio, and Carter County, Kentucky. A maternity colony was
recorded just east of Scioto County in Lawrence County, Ohio. Both Scioto and Pike
counties have summer, nonreproductive Indiana bat records (Figure 2).
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3.0 Ecological Setting

The USFWS listed the Indiana bat as endangered on 11 March
1967. The current total population of Indiana bats is estimated §
at 350,000 individuals (USFWS, 1999). This is less than half €
the estimated population of 1960. Long-term, detailed |
documentation of population changes are lacking in most areas, *;
although Indiana is an exception (Brack et al., 1984; Brack and
Dunlap, 1999; Johnson et al., 2001). Summer habitat losses
(USFWS, 1999) and winter disturbance (Johnson et al., 1998)
are believed to have contributed to the decline.

Indiana bats are "tree bats” in the summer and "cave bats” in
winter. A detail life history is provided in the U.S. Fish and
Wildlife Service Recovery Plan (1999), Brack (1983), and LaVal
and LaVal (1980). Figure 3 provides a chronology of seasonal
activities discussed in the following paragraphs.

The winter range of the Indiana bat is restricted
to regions of well-developed limestone caverns,
which serve as hibernacula. Most hibernacula
are in caves, but abandoned mines are
sometimes used. There are large populations of
Indiana bats in only a few caves; most
hibernacula contain only a few bats. Large
populations of bats hibernate in caves in Indiana,
Kentucky, and Missouri (over 82% of the known
population). Smaller populations are known from Alabama, Arkansas, Connecticut,
Georgia, lllinois, lowa, Maryland, Massachusetts, Mississippi, New Jersey, New York,
North Carolina, Ohio, Oklahoma, Pennsylvania, South Carolina, Tennessee,
Vermont, Virginia, and West Virginia. Although the winter range is large, the species
is restricted to approximately 135 known hibernacula.

Brack (3D/1, 1996) documented a population of nearly 9,300 Indiana bats hibernating
in a mine in Preble County, Ohio. The most recent survey (ESI-Brown and Brack
2002) indicated that the number of bats hibernating in the mine has remained stable
since first discovered. Spring (ESI-Little et al., 2001) use of coal mines by the
Indiana bat in Virginia, and autumn use in Ohio (ESI-Brack and Little, 2001) have
recently been documented. This use may be associated with autumn swarming,
winter hibernation, spring staging, or seasonal migration, or it may represent use by
vagrants.
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Indiana bats hibernate from mid-November to mid-April. Hibernating Indiana bats
usually form dense clusters on cave ceilings in portions of the cave where winter
temperatures are 39-46°F (4-8°C). Clusters are not sexually segregated.

Hibernation by bats is an adaptation that allows for survival through the winter
months when food and water are not available. Mammalian hibernation consists of
periods of hibernation interrupted by periodic, spontaneous arousals. Bats frequently
move during arousal, and thus are able to change the microenvironment to which
they will be exposed during the next period of hibernation. The duration of the period
of hibernation between arousals varies by species (Brack, 1979; Brack and Twente,
1985; Twente et al., 1985), and is affected by temperature.

Female Indiana bats leave hibernacula earlier in spring (beginning in mid-April) than
do males (peak of departure in early May). This part of spring activity is referred to
as staging. Some males remain near hibernacula throughout summer while others
migrate to distant areas (Whitaker and Brack, 2001). When female Indiana bats
emerge from hibernation, they migrate up to several hundred miles to maternity
colonies. Females form nursery colonies under exfoliating bark of dead trees, or
living trees such as shagbark hickory (Carya ovata) in upland or riparian forests. A
single maternity colony typically consists of 25 to 100 adult females. Maternity
colonies have been found in many species of trees, indicating that it is tree form, not
species that is important for roosts. Some of the species of trees in which roosts
have been documented include slippery elm (Uimus rubra), American elm (U.
americana), cottonwood (Populus deltoides), northern red oak (Quercus rubra), post
oak (Q. stellata), white oak (Q. alba), shingle oak (Q. imbricaria), sassafras
(Sassafras albidum), sugar maple (Acer saccharum), silver maple (A. saccharinum),
green ash (Fraxinus pennsylvanica), and bitternut hickory (Carya cordiformis).

Since Indiana bat roosts typically are located in dead or dying trees, they are often
ephemeral. Roost trees may be habitable for one to several years, depending on the
species and condition of the tree (Callahan et al., 1997). In addition, a single colony
of bats moves among roosts within a season. Therefore, numerous suitable roosts
may be needed to support a single nursery colony (Foster and Kurta, 1999: Kurta et
al., 1993). Itis not known how many alternate roosts are required to support a colony
within a particular area, but large tracts of mature forest containing large trees
increases the probability that suitable roost trees are present. Indiana bats exhibit

strong site fidelity to summer roosting and foraging areas, returning to the same area
year-after-year.

Reproductive phenology is likely dependent upon seasonal temperatures and the
thermal character of the roost (Brack, 1983: Humphrey et al., 1977). Like many other
bats, Indiana bats are thermal conformists (Henshaw, 1965), with prenatal, neonatal,
and juvenile development heavily temperature dependent (Racey, 1982). Cooler
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summer temperatures associated with latitude or altitude likely affect reproductive
success and therefore the summer distribution of the species (Brack et al., 2001).

Females are pregnant when they arrive at maternity roosts. Fecundity of the species
is low with females producing only one young per year. Parturition typically occurs
between late June and early July. Lactating females have been caught from 11 June
to 29 July in Indiana, from 26 June to 22 July in lowa, and between 11 June and 6
July in Missouri (Brack, 1983; Clark et al., 1987; Humphrey et al., 1977; LaVal and
LaVal, 1980). Juveniles become volant between early July and early August.

Indiana bats may travel several miles to forage. Instances where individuals from
maternity colonies traveled 2.5 miles in lilinois (Gardner et al., 1991), and summer
males traveling 3.1 miles in Missouri (LaVal and LaVal, 1980) have been
documented. Brack (1983) observed foraging light-tagged bats within 2 miles of
caves used during the autumn swarming period.

Indiana bats forage in upland and floodplain forest (Brack, 1983; Humphrey et al.,
1977, LaVal et al., 1977; LaVal and LaVal, 1980; Gardner et al.,, 1991). Foraging
activity is concentrated around the foliage of tree crowns, and although the bats may
forage in other areas, it is quantitatively and qualitatively less important (Brack,
1983). Indiana bats often use stream corridors and other linear woodland openings
as flight corridors from roosts to foraging areas.

Brack and LaVal (1985) referred to the Indiana bat as a selective opportunist that
often eats similar types of prey when readily available. However, components of the
diet do vary by habitat, geographic location, season, and sex or age of the bat (Kurta
and Whitaker, 1998; Brack and LaVal, 1985; Brack, 1983: Belwood, 1979). In
Missouri, Brack and LaVal (1985) noted that terrestrial-based insects, e.g., moths
(Order Lepidoptera) and beetles (Coleoptera), were most often eaten, logically as a
result of treetop foraging. The proportion of aquatic insects eaten [e.g., flies
(Diptera), caddisflies (Trichoptera), and stoneflies (Plecoptera)] was small and
influenced by the lunar cycle.

Indiana bats begin to arrive at hibernacula in August (Figure 3) and engage in a
behavior referred to as swarming (Cope and Humphrey, 1977). Early during autumn
swarming, bats visit hibernacula at night but may day-roost in woodlands. As the
season progresses, more bats roost in hibernacula caves. Males become active first
in mid-August. Females begin arriving in late August. By September, numbers of
swarming females peak, although the male may be more common since males
frequent the swarming site more than females. By late September, many females
are hibernating; males remain active until mid-October or later, apparently in an effort
to breed late-arriving females. Swarming chronology likely is influenced by
temperature and precipitation.
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Swarming is an important part of the Indiana bat's life cycle and is when most
copulation occurs (Hall, 1962). However, Richter et al. (1993) postulated that males
lacking sufficient fat to survive winter hibernation may remain active, seeking
opportunities to mate well into the winter in a final effort to reproduce before they die.
Females store sperm through winter hibernation, and fertilization is delayed until
spring (Wimsatt, 1944). It is not known whether juvenile females mate their first
autumn. Limited mating may occur in spring (Hall, 1962).
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4.0 Methods

4.1 Site Selection

Survey sites were selected to provide broad coverage of the project area, focusing on
areas that provided larger trees and riparian corridors suitable for travel and forage.
Sites were selected using topographic maps, aerial photographs, and

reconnaissance survey information on potential Indiana bat habitat collected by
CH2MHill biologists.

4.2 Mist Netting

Efforts to survey for endangered bats are difficult to standardize because of the large
amount of variability that exists in a field situation. However, a number of practices
used for summer surveys for Indiana bats have provided structure for implementation
of netting guidelines provided by the U.S. Fish and Wildlife Service (1999) in the most
recent (Agency Draft) revision of the Indiana Bat Recovery Plan. At the 10 net sites
surveyed, those guidelines (Table 1) were employed for this survey.

Ten mist net sites were selected and operated for two nights each from 9 June to 25
June 2003. Each site consisted of two net sets run for two nights, for a total of four net
nights per site. Net placement was based upon canopy cover, presence of a flight
corridor, water, and conditions near the site. Nets were set to maximize coverage of
flight paths used by Indiana bats along suitable corridors. Site selection was based
upon an expectation of greatest bat activity and an effort to provide survey coverage of
the permit area. Nets are often placed over streams, which are used as travel
corridors and sometimes for foraging. In upland areas, road ruts or other areas of
standing water frequently produce high capture rates. The location and specific
orientation of each net was determined in the field.

Mist net sites were also selected based upon habitat characterizations described for
the Indiana bat in current literature and extensive experience of ESI personnel

capturing this species. General habitat types selected included the following
characteristics:

« Large trees (>16 inches dbh) for maternity roosts
» An open canopy, apparently important for warming roost sites
» An open, uncluttered understory, used for travel and forage

To insure compliance with weather conditions outlined in the Table 2, temperature,

percent cloud cover, wind, and rainfall were monitored and recorded hourly while mist
netting.

2003 Indiana Bat Survey . 10
Portsmouth Bypass Project E SI




4.3 Bat Capture

The netting setup allows bats to be caught live and released unharmed near the point
of capture. Bats were identified to species using a combination of morphological
characteristics (e.g., ear and tragus, calcar, pelage, size/weight, length of right
forearm, and overall appearance of the animal). The species, sex, reproductive
condition, age, weight, length of right forearm, and time and location/net site of
capture were recorded for all bats captured. Age (adult or juvenile) of bats is
determined by examining ephiphyseal-diaphyseal fusion (calcification) of long bones
in the wing. Weight was measured to 0.1 grams using a Pesola spring scale. Length
of the right forearm of each bat was measured to the nearest 1.0 mm using either dial
calipers or metric ruler. The reproductive condition of captured bats was classified as
non-descended male, descended male, non-reproductive female, pregnant female
(based on gentle abdominal palpation), lactating female, or post-lactating female.

Bats were not banded. Bat processing and data collection was typically completed
within 30 minutes of the time the bat was removed from the net. All data were
recorded on data sheets (Appendix B).
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The species diversity in the project area was examined using the species diversity
index used was MacArthur's (1972): Species Diversity Index = I/ZP;Z, where P; is the
proportion of bats belonging to species i. This index has an advantage over other
commonly used idiocies in that it provides an estimate of the number of equally

represented species. Chi-square analysis was completed to compare the catch of
males and females.

4.4 Habitat Characterization of Net Sites

Habitat assessment at net sites focused on features indicative of suitability for
Indiana bats. A habitat description of each net location was completed (Appendix B).
The emphasis of this description was habitat form: size and relative abundance of
large trees and snags that potentially serve as roost trees, canopy closure,
understory clutter/openness, distance to water, stream or pond characteristics (if net
was placed over them), and flight corridors. Habitat form was emphasized because
the Indiana bat roosts in many species of trees. Tree species composition was
included because it provides insight to edaphic conditions of each site.

Habitat characterization identifies components of canopy and subcanopy layers.
Trees that reach into the canopy are canopy trees, regardless of their diameter/size.
As defined in the Indiana Bat Habitat Suitability Index Model (3D/Environmental
1995), dominant trees are the large trees in the canopy (> 16” dbh) that have the
greatest likelihood of being used by maternity colonies of Indiana bats. Many smaller
trees are often also found in the canopy, and in some situations, the canopy can be
entirely composed of small-diameter trees. ESI's habitat characterization identifies
dominant and subdominant elements of the canopy.

The subcanopy vegetation layer is well defined in classical ecological Iiterat_ure. Itis
that portion of the forest structure between the ground vegetation (to approximately 2
feet (0.6 m) and the canopy layers, usually beginning at about 25 feet (7.6 m).

Vegetation in the understory may come frofp:
«  Lower branches of overstory trees
e Young overstory trees
» Small trees and shrubs that are confined to the understory

The amount of vegetation in the understory is termed clutter. Many species of bats,
including the Indiana bat, tend to avoid areas of high clutter.

Other site-specific parameters pertinent to assessing the quality of the habitat were
also recorded such as distance to water, stream habitat (if present), standing water in

an upland site, and travel corridors — or lack thereof. Each net site was documented
with a sketch.
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5.0 Results

5.1 Weather and Temperature

In general, precipitation, humidity, and cloud StartEnd High Low
cover were higher than normal for the Dates Temp.°F  Temp. °F
Portsmouth area during the survey period (2002)

(Weather Underground, 2003), but weather 9 June 65 56
parameters were within netting guidelines. 25 June 76 67

Days were usually overcast, humid, and
rainy. Rain was frequent in late afternoon, but tapered off in the early evening prior
to netting. Evening skies sometimes remained overcast and fog set in during the
night. Over the entire project time period nighttime lows ranged from 53 to 68°F, high
temperatures ranged from 64 to 82°F. The spread of temperatures between high

and low ranged from 2 to 17 degrees. Appendix B contains completed Weather Data
Sheets.

5.2 Mist Netting and Site Selection

Ten net sites were surveyed for a total of 40 net nights. Four net sites selected
based on topographic maps and related information were relocated during field
efforts. Two sites (#2 and #7) were relocated due to poor habitat and/or lack of
potential net sites. Two additional sites (#8 and #9) were moved due to water level of
the Little Scioto River and current strength. Landowner permission was obtained for
all sites. Sites were renumbered to match their geographical sequence from
Lucasville to Wheelersburg (Figure 4).

5.3 Bat Captures
No endangered bats were captured.

A total of 53 bats of seven species were caught (Table 2). All bats were adults. All
males were non-descended. Thirty two percent of captured bats were big brown bats
(Eptesicus fuscus). Eastern pipistrelles (Pipistrellus subflavus) and northern bats
(Myotis septentrionalis) were the next most common bats captured at 28 and 15
percent, respectively. Species diversity was relatively high with a Diversity Index
value of 6.02. Twenty-nine reproductive females were captured versus 22 adult
males, which is not significantly different than random (x = 0.9608; P = 0.3270).
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Table 2. Bat captures from 9 June to 25 June 2003 for the Portsmouth bypass
project, Scioto County, Ohio.

Species Male Female
pP* L* PL* NR* Escape* Total
Eptesicus fuscus 2 9 5 1 17
Pipistrellus subflavus 8 7 15
Myotis septentrionalis 7 1 8
Myotis lucifugus 2 1 3
Lasiurus borealis 4 1 1 6
Lasiurus cinereus 1 1
Lasionycteris noctivagans 3 3
Total 22 21 8 0 0 2 53

* P=pregnant; L=lactating; PL=Post lactating; NR=non-reproductive; Escape=escaped from net before processing could be
completed

Two bats escaped before sex and morphometric data were collected, although they
were identified to species.

5.4 Habitat Assessment

Approximately half of the project area is forested. The remaining area is inundated
with suburban development and agricultural operations. All net sites were over
streams in close proximity to developed areas and/or agricultural operations. Most
sites (80%) had low roost site potential due to lack of canopy structure and/or canopy
storm damage (90% of sites) and cluttered understories (90% of sites). Appendix B

contains completed Net Site Habitat Description Data Sheets and photographs of
each net site.
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6.0 Discussion and Conclusions

Netting efforts provided no evidence that endangered Indiana bats use the project
area during summer months. The species complement and number of bats captured
in the project area was typical for the geographic location and type of habitat. Bryan
and Kiser (1996) caught 11 bats of three species over 3 nights of netting north of the
Portsmouth bypass project site in Pike County. All three species [Big brown bats
(Eptesicus fuscus), eastern red bats (Lasiurus borealis), and eastern pipistrelles
(Pipistrellus subflavus)] are commonly found in open/edge, developed areas, and do
not form maternity colonies in large trees as does the Indiana bat (Myotis sodalis).
Although diversity appeared higher for this project, most additional species caught in
the project area also readilly use open/edge, developed areas, and do not form
maternity colonies in trees. The little brown bat (Myotis lucifugus) and northern bat
(Myotis septentrionalis) were the only two species caught during this netting effort
that form maternity colonies in trees and utilize habitat similar to that of the Indiana
bat although little brown bats often use man-made structures. Of these 2 species, 9
males and 2 females were captured, which is significantly different than random (x =
4.4545; P =0.0348). A low female capture rate may indicate poor quality habitat.

Habitat for the Indiana bat within the project area at sites netted was of relatively low
value. Ecological impacts from natural and man-made disturbances were clearly
evident throughout the project area. An ice storm during the previous season
destroyed much of the forest canopy in many areas. The storm also felled many
snags that could have served as potential roost sites. Due to storm damage and the
early successional stage of most forested areas, understory clutter was usually high
and unfavorable for bat activity.

Streams in the project area were heavily impacted by land use in surrounding areas.
All showed signs of erosion. Some streams had been dredged. Cattle often had
access to streams, leading to high sediment loads. ATV trails along and through
streams also increased sediment loads and erosion. Many streams had only narrow
bands (sometimes a single row) of small- to medium-sized trees buffering them from
agricultural fields and or maintained areas (e.g., roads, lawns, parking areas). Some
had no buffer. Cursory examination of flora and fauna components of the stream
ecosystem revealed apparent low diversity and density.

2003 Indiana Bat Survey . 16
Portsmouth Bypass Project E SI




7.0 Literature Cited

3D/Environmental. 1995. Literature summary and habitat suitability index model.

Components of summer habitat for the Indiana bat, Myotis sodalis. Cincinnati,
Ohio. 43pp.

3D/l (Environmental Group). 1996. A 1996 winter census of the Lewisbt_Jrg
Limestone Mine in Preble County, Ohio for the Indiana bat (Myotis sodalis).
Unpubl. Report to Ohio DNR, Division of Wildlife, Columbus, Ohio, 30 pp.

Belwood, J. J. 1979. Feeding ecology of an Indiana bat community with emphasis on

the endangered Indiana bat, Myotis sodalis. Unpubl. M.S. thesis, Univ.
Florida, Gainesville, 104 pp.

Brack, V., Jr. 1979. The duration of the period of hibernation in Eptesicus fuscus,
Myotis lucifugus, and_Pipistrellus subflavus under natural conditions. Unpubl.
M.S. thesis, Univ. Missouri, Columbia, 50 pp.

Brack, V., Jr. 1983. The nonhibernating ecology of bats in Indiana with emphasis on
the endangered Indiana bat, Myotis sodalis. Unpubl. Ph.D. dissert., Purdue
Univ., West Lafayette, Indiana, 280 pp.

Brack, V., Jr., A. M. Wilkinson, and R. E. Mumford. 1984. Hibernacula of the
endangered Indiana bat in Indiana. Indiana Acad. Sci., 93:463-468.

Brack, V., Jr., and R. K. LaVal. 1985. Food habits of the Indiana bat in Missouri. J.
Mamm., 66:308-315.

Brack, V., Jr., and J. W. Twente. 1985. The duration of the period of hibernation in

three species of vespertilionid bats I: field studies. Can. J. Zool., 63:2952-
2954,

Brack, V., Jr., and K. Dunlap. 1999. Ari19‘98-1999 winter survey for In_diana bats
(Myotis sodalis) in hibernacula of Indiana. Unpubl. report to Indiana DNR,
Nongame and Endangered Wildlife Program, Indianapolis, Indiana, 73 pp.

Brack, V., Jr. C. W. Stihler, R. J. Reynolds, C. Butchkoski, and C. S. Hobson. 2001.
Regulatory implications of the effect of climate and local temperatures on the
distribution, abundance, and reproduction of the Indiana bat: effect of
elevation in the mid-eastern United States. Pages xxx-xxx in The Indiana Bat:
biology and management of an endangered species (A. Kurta, ed.). Bat
Conservation International, Austin, Texas.

2003 Indiana Bat Survey - 17
Portsmouth Bypass Project E SI




Bryan, H.D. and J.D. Kiser. 1996. Survey for federally protected bat species at the
Portsmouth Martin Marietta plant Pike County, Ohio. Report to T N &
Associates, Inc. Oak Ridge Tennessee.

Callahan, E. V., R. D. Drobney, and R. L Clawson. 1997. Selection of summer

roosting sites by Indiana bats (Myotis sodalis) in Missouri. J. Mamm., 78:818—
825.

Clark, B., J. Bowles, and B. Clark. 1987. Summer occurrences of the Indiana bat,

Keen’'s Myotis, evening bat, silver-haired bat and eastern pipistrelle in lowa.
fowa Acad. Sci., 94:89-93.

Cope, J., and S. Humphrey. 1977. Spring and autumn swarming behavior in the
Indiana bat, Myotis sodalis. J. Mamm., 58:93-95.

ESI-Brack, V., Jr., and D. Little. 2001. An autumn survey for the endangered Indiana
bat (Myotis sodalis) at mine portals along alternate corridors for U.S. Route 33
Nelsonville Bypass (HOC/ATH-33-17.00/0.00), Hocking and Athens counties,
Ohio. Report to Ohio Department of Transportation.

ESI-Little, M. J., V. Brack Jr., and R. Slack. 2001. A spring staging survey f_or
endangered bats and an assessment of Indiana bat summer habitat suitability

for Meg-Lynn Land Company Inc. Wise County, Virginia. A Report to D.R.
Allen & Associates, P.C.

ESI-Brown, R. J., and V. Brack Jr. 2002. A 2002 winter census for the Indiana bat @n
the Lewisburg Limestone Mine, Preble County, Ohio. A Report to Ohio
Department of Natural Resources, Division of Wildlife Columbus, Ohio, 32 pp.

Foster, R. W., and A. Kurta. 1999. Rooéting ecology of the northern bat (Myot{'s
septentrionalis) and comparisons with the endangered Indiana bat (Myotis
sodalis). J. Mamm., 80:659-672.

Gardner, J. E., J. D. Garner, and J. E. Hofmann. 1991. Summer roost selection and
roosting behavior of Myotis sodalis (Indiana bat) in lllinois. Unpubl. report,

lllinois Natural History Survey, Section of Faunistic Surveys and Insect
Identification, 56 pp.

Hall, J. 1962. A life history and taxonomic study of the Indiana bat, Myotis sodalis.
Reading Public Museum and Art Gallery Publ., 12:1-68.

2003 Indiana Bat Survey . 18
Portsmouth Bypass Project E SI




Henshaw, R. E. 1965. Physiology of hibernation and acclimation in two species of
bats (Myotis lucifugus and Myotis sodalis). Unpubl. Ph.D. dissert., State Univ.
lowa.

Humphrey, S. R., A. R. Richter, and J. B. Cope. 1977. Summer habitat and ecology
of the endangered Indiana bat, Myotis sodalis. J. Mammal., 58:334-346.

Johnson, S. A., V. Brack, Jr., and R. E. Rolley. 1998. Overwinter weight loss of
Indiana bats (Myotis sodalis) from hibernacula subjected to human visitation.
Amer. Midland Nat., 139:255-261.

Johnson, 8. A,, V. Brack, Jr., and R. K. Dunlap. 2001. Management of Indiana bat
winter hibernacula in Indiana. Pages xxx-xxx in The Indiana Bat: biology and
management of an endangered species (A. Kurta, ed.). Bat Conservation
International, Austin, Texas.

Kurta, A., D. King, J. A. Teramino, J. M. Stribley, and K. J. Williams. 1993. Summer
roosts of the endangered Indiana bat (Myotis sodalis) on the northern edge of
its range. Amer. Midland Nat., 129:132-138.

Kurta, A, and J. O. Whitaker, Jr. 1998. Diet of the endangered Indiana bat (Myotis
sodalis) on the northern edge of its range. Amer. Midland Nat., 140:280-286.

LaVal, R. K., R. L. Clawson, M. L. LaVal, and W. Caire. 1977. Foraging behavior
and nocturnal activity patterns of Missouri bats, with emphasis on the

endangered species Myotis grisescens and Myotis sodalis. J. Mamm.,
58:592-599.

Laval, R. K., and M. L. LaVal. 1980. Ecological studies and management of Missouri
bats, with emphasis on cave-dwelling species. Missouri Dept. Conserv. Terrest.
Series, 8:1-53.

MacArthur, R.H. 1972. Geographical Ecology. Harper and Row, New York, NY. 269
Pp.

(ODNR) Ohio Department of Natural Resources. 2003. Physiographic regiqns of
Ohio. Available at: http://www.dnr.state.oh.us/geosurvey/pdf/physio.pdf.
Accessed 30 June 2003.

Racey, P. A. 1982. Ecology of bat reproduction. Pp. 57-103, in Ecology of bats (T.
H. Kunz, ed.). Plenum Publishing Corporation, New York, 425 pp.

2003 Indiana Bat Survey - 19
Portsmouth Bypass Project o E SI




Richter, A. R., S. R. Humphrey, J. B. Cope, and V. Brack, Jr. 1993. Modified cave
entrances, thermal effects on body mass, and resulting decline of endangered
Indiana bats (Myotis sodalis). Conservation Biology, 7:407-415.

Twente, J. W,, J. Twente, and V. Brack, Jr. 1985. The duration of the period of

hibernation of three species of vespertilionid bats Il: laboratory studies. Can.
J. Zool., 63:2955-2961.

(USFWS) U.S. Fish and Wildlife Service. 1999. Indiana Bat (Myotis sodalis) revised
recovery plan, Agency Draft. Ft. Snelling, Minnesota, 53 pp.

Weather Underground. 2003. Available: http:/iwww.wunderground.com/US/OH/
Portsmouth/KCMH.htmi?almanac=1. Accessed: 1 July 2003.

Whitaker, J. O., Jr., and V. Brack, Jr. 2001. Myotis sodalis in Indiana. Pages xxx-
xxx in The Indiana Bat: biology and management of an endangered species
(A. Kurta, ed.). Bat Conservation International, Austin, Texas.

Wimsatt, W. 1944. Further studies on the survival of spermatozoa in the female
reproductive tract of the bat. Anatomical Record, 88:193-204.

2003 Indiana Bat Survey - 20
Portsmouth Bypass Project E SI




Appendix A

USFWS Ohio field office acknowledgement and approval of study plan



L -~ ]
Environmental Solutions & Innovations, Inc.

Jeffrey H. Schwierjohann, Scientist

781 Neeb Road

Cincinnati, OH 45233

Phone: (513) 451-1777; Fax: (513) 451-3321
E-mail: jschwierjohann@EnvironmentaiSl.com

Pesi006 6 June 2003

Mrs. Mary Knapp

Endangered Species Field Supervisor for Ohio
U.S. Fish and Wildlife Service

Ecological Services Field Office

6950-H American Parkway

Reynoldsburg, Ohio 43068-4132

Re: Netting for the Indiana Bat along the Proposed Portsmouth Bypass, Scioto County,
Ohio

Dear Mrs. Knapp:

Environmental Solutions & Innovations, Inc. (ESI) has been selected to complete netting
for the Indiana bat for the above referenced project and is seeking written concurrence of
these activities from the Region 3 Field Office. Project information follows:

Activity: Net 10 sites to help ascertain presence/absence of the Indiana bat in the project
area

Location: ODOT'’s Proposed Portsmouth Bypass, Scioto County, Ohio
Federal Permit holder: Environmental Solutions and Innovations, Inc.
Federal Permit No: TEO23664-10 (pdf copy attached)

Methods: Netting as identified in the Permit

Personnel: Identified on the permit

781 Neeb Road, Cincinnati, OH 45233 (513) 451-1777 S
409 Highway 317, PO Box 205, Neon KY 41840 (606) 855-9949 E I




2 781 Neeb Road, Cincinnati, OH 45233 (513) 451-1777

ESI would very much appreciate your helping us expedite this process. We have just
received notice to proceed and would like to begin work next Monday, 9 June 2003,
weather permitting. If you could sign below or if we could get verbal agreement, as we
have done on past projects, we could begin these studies as planned.

Thank you for your assistance.

Sincerely,

Jeffrey H. Schwierjohann, Scientist
Environmental Solutions and Innovations, Inc.

409 Highway 317, PO Box 205, Neon KY 41840 (606) 855-9949




Jeff Schwierjohann
R
From: Megan_Sullivan@fws.gov
Sent: Friday, June 06, 2003 1:39 PM
To: jschwierjohann@environmentalsi.com
Cc: Mary_M_Knapp@fws.gov; Angela_Boyer@fws.gov
Subject: Indiana bat survey

Mr. Schwierjohann,

This is in response to your proposal to conduct mist netting surveys for
the Federally endangered Indiana bat in Ohio. These surveys will be
completed to determine the presence or absence of the Indiana bat along the
Ohio Department of Transportation's proposed Portsmouth Bypass, located in
Scioto County, Ohio. Environmental Solutions and Innovations, Inc.
proposes to net 10 sites according to the methods identified in Federal

Permit No. TE023664~10. Work is scheduled to begin on Monday, June 9,
2003.

The Service has no objection to the proposed survey. . The survey should be
completed as described above. Upon completion of the survey, we request

that you submit a copy of the survey report results to this office for
review,

If you have any questions or need additional information, please feel free
to contact me.

Sincerely,

Megan Seymour

Wildlife Biologist

U.S. Fish and Wildlife Service
6950 Americana Pkwy.

Suite H

Reynoldsburg, OH 43068

(614) 469-6923 ext. 16

(614) 469-6919 fax
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781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION (Continued)
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Property of: Environmental Solutions & Innovations, Inc,

781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET
Project No.: Pesi 096 Project Name: ODOT CH2MHill
Date: _ &4 TSLUNE 2003 Biologist: m‘%‘“@“‘ a T Dolbe s
State: OH County: Scioto Forest: —————  Tract: =
GPS: Latitude: N2 & ° 52 * 0 4.! » Longitude: W B2 * S’ 249. (o~
Site Name/#: __ OO 1T H & L Waypoint Name: _ 2 LS

Comments:

Wind Speed Wind % Cloud

Time Temp | (estimated—|  Direction: Cover |

(2400 h) | (°CEY | see chart) | From to (estimated) | Comments
00 | 63F[ \=ZBep~ | SE -V W 57 |, —
2200 | 6LV |3-Srephi|SE N | BRT7o -
23.00 | bD° |2 Sepn | SE N | \p7o —
1. 00| 58° % - 70 ”""’—"——
OLOO|FT° | |-Bmel [SE = N | 7 —

02100 9 | =g [SER VW | 70




Illll// —
....U.llﬂ..i
II/
|
. — Vg N
uonduaseqg # |[IWA|(ww) | B) | f1=Wdl | 4 |Ardo] (oov2) #
2 s0994 | Alled | VY | IM | “WOdNIN)=d | 'O | pVY | swil sejoadg yden
# 04m)did poasdey xog | oby
:sjuswiwonuondussa s)s
~ UOJAN MaN / UOJAN PIO / OUOW

o7 OO [& , O » 3\ C UOJAN MeR / UolAN PIO /OUOn | —7

5 ] % T BEY : / UOIAN PIO / OUOWN !
umoQ awi] dn awiy ybioy ybue — edfyjoN | #3eN | # desy

GoxZ) eweNjuodieM O TR A S . ¢ 3 Meepnibuol T TR O LG - & & N ePNHE] 8dO

|N S L OQ[D) ‘#PWeN a)s - Joed}  nsesoq o0jol19g :Qjuno) HO :9\s
r e
# elowey IR A U F el W sisiBajolg ...-g00z - ANTIL QO - ejeq -
abed IHWZHO 1040  :eweN joafoid 9601s8d :'ON 399foid
Vv1ivad iNLdvO 1Lvd

1S3

(LLL1-169-€1 10u0yd) £E2ZSF HO ‘euuoul) ‘peoY q9aN 18/
‘OU| 'SUOHIEACUUY P SUOHINIOS [ejuawuoliAug ;jo Apedold |




R
| ovtag ¥ N
Fomn

Property of: Environmental Solutions & innovations, Inc.

781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

Site Name/i#:

GPS: Latitude: N 2 € ° 52 ' QY . [
EDDO’V& = 2

WEATHER DATA SHEET
Project No.: _Pesi 096 Project Name: ODOT CH2MHill
Date: O TumE 2003 Biologist: M Chillewa I Do «W\c*‘_g
State: OH County: Scioto Forest ~ Tract: T

Comments:

" Longitude: W 8 2° Slo "2 . 4

Waypoint Name:

DS

Wind Speed

Wind

% Cloud

Time Temp_| (estimated ~ Direction: " Cover
(2400 h) | (° [F)i| see chart) | From to (estimated) | Comments
2DV .00| B @D retn 9% | v T =
2900 P | D Q0% | —
Q?)'DD (QL\b \*3 ppin E 4o N qoo?O - :
— T~ 3 5Ves
S oo 4° |12 reo\a S’g a5 W g Q"% M“ wcéwafh Qi San
VOO &B | -Been | N +e$ \Q@7e = rmeving o
, 720t Toim Shar 3ed
00| (Z° | 1-3v o [SE x> W\ | \DDY0 | q@“ |




. Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION

Project No.: Pesi 096 Project Name: ODO'@HQMHHI

Date: D —TunE 2003 Biologist: M. Golleaw & T Dol
State: OH County: Scioto Forest: - Tract: —
GPS: Latitude:_N 23_2__"_52_’ O i._‘%__” Longitude:_V!_&Q_’ __S_Q_' _2_—%__&_&”
Site Namef#: _3+ 2 @ Waypoint Name: _©0 6>

Quad.: Range: Township: Sec.: Y4 Sec.:

Distance to water: O

2.5 D+ Channel Width; 22 ©+.  Stream Width: 5- 10+,
Substratum: [] Sand (] Gravel KCobble [] Bedrock O sittmud  other

[] Moderate ] Low

___ Clarity: mlgh

_Average Water Depth: _ loin .

Estimated Canopy Closure: U closed ﬁModerate O Open .,
Dominant Overstory Species (>38cm/15”): Estimated DBH range: Lg: 45dbh Sm 38 dbh

1. P OeecidernTalis

D\)Cr g%-()r-j s §

2_Ou g \ S Q £a
Roost Tree Potential consists of: [ Large Trees ﬂSnags [ Both “’* Yors Sycamners S

Roost Tree Potential for the Areais: [] High [ Moderate /qmw

Subdominant Overstory Species (<38cm/15%).

1. Fleo r\eguﬁdo ‘ 2. Fr.s)h S J)z nayl [EY\J 3 Plareros occ de~tal-g
Relative Abundance of Dominant vs. Subdom!nant D7 D - Q@ Sub

Description of Overstory Habitat Form:

Subcanopy Clutter. U Closed [] Moderate /E Open »
Is Subcanopy Vegetation Lay Comprised Largely of: [] Lower Branches of Canopy Trees?

Saplings U shrubs

Dominant Understory Species: 1.Acer negunde shuots
2. Matamus eccidewralis shos Fs

\J,rgim}a Creefls om Treld:

2 _Sinale Tows of deciduous dcees bhocdetina cackh <ide of Shrear

3. Vits opp . .
 Description of Habitat Form: \Jery oP‘f;’ -
Lot Sy o 3n ohan el \(“Lnr&&feé ‘Ouﬁ Yrees & Mmowed 1aw s — g o A‘?‘i\
Herbaceous Cover: 5, , o~an') cosder Yo
Garasse.s 102




State: OH County: Scioto

NET SITE HABITAT DESCRIPTION (Continued)

Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

Project Name and #: ODOT CH2Mhill/ Pesi 096

Site Name/#: _(OTH QT F € Waypoint Name: _ ¢ S
| b\ N SKETCH: SET1 & 2
— Py 728 -~
- T intord .
A “A\\
- ~ N
| ¥ = :\\
Mowed 15 RN
/¢ A {*
ol a . .
g
3
% |
_ COMMENTS -
Troaall Shregawn , Flowing watess, Bires MICN ogs S L-b‘ﬂw\
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Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET
Project No.: Pesi 096 Project Name: ODOT CH2MHill
Date: 06 Ly 2,/ 2003 Biologist: 7 L R
State: OH County: Scioto Forest: S Tract: __—
GPS: Latitude:_N I3RS 2 Ok Longitude: WZ 2 ° S &/ * 2 §,2”
Site Namettt: 2y S Waypoint Name: _&20 4 &

Comments:

~TWind Speed Wind ~% Cioud
Time Temp. | (estimated — Direction: Cover
(2400 h) | (°C see chart) | From to (estimated) | Comments

g)".OO —70"? Daren O\@’?O W T

ceion| 5Pl D #phy — 90 7 S
cXoo |6 Al Damph " 30 % —
21:00 |66'F| Pmph — 60 g Foa =
DlloalbSF (9”,{914 — Z S Vs %20 Era
0200 | F| & apt e §0%2> | Devrse T ji\)
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Property of: Environmental Solutions & innovations, Inc.

781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET
Project No.: Pesi 096 Project Name: OSOT CH2MHill
Date: ot /i % /2003  Biologist: s 1T )
State: OH County: Scioto Forest: ‘ Tract: R
GPS: Latitude: N L ¥ ° & /' 2 .4 " Llongitude: W X 2° 5 & % &.2"
Site Name##t: ODCT ¥ l Waypoint Name: _ D 4 &

Comments:

Wind Speed | Wind % Cloud

Time Temp | (estimated~|  Direction: Cover

(2400 h) | (°C see chart) | From to (estimated) | Comments
oD ";Zc;P f"}m%{n _— i (D?o " "
2200 |64° {-ln@gh — 1O % -
2300 |(,4° —_— — | 1S 2

2900 lh6° — — | 98%

Jto0 | (4e — — RO %o FOG

200 | (59p —— — D2 | & T

A

A :




Property of. Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION (Continued)

State: OH County: Scioto Project Name and #: ODOT CH2Mhilll Pesi 096

Site Namett: ODo( H4

Waypoint Name: __ (3 &

e e e e ""-z«w-?»ﬁf!a_... .

SKETCH: SET1& 2 N A
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Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET
Project No.: Pesi 096 Project Name: _ODOT CH2MHill
Date: A / [ /2003 Biologist: Ml e
State: OH County: Scioto Forest: — Tract: —
GPS: Latitude: N > ° S5/ * /< D" Longitude W 2 ° < ' 5 &, O"
Site Name/#: 2O 137 ’ﬂiﬁ/ 4 Waypoint Name: o6 7

Comments:

Wind Speed Wind | % Cloud

Time Temp | (estimated ~ Direction: ~ Cover

(2400 h) | (°CIF) | see chart) | From to (estimated) | Comments

Z oo |FO° [ -3 S p N (25%0 |u

2o | F0° ] 1 -3 S o (N 200 —

2300 |63° | 1-% SN |lppr | —
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Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnatl, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET

Project No.: Pesi096 Project Name: ODOT CH2MHIill
Date: /,g/ /< /2003 Biologist: 7Ly, JeD

State OH County S/cioto Forest: — Tract: I ———

GPS: Latitude: N % 5 c 8/ 1 5,07 Longitude W2 2° 5 20 < ¢ ok
Site Nameltt: 207 %o Waypoint Name: _(O6 7

Comments:

Wind Speed Wind % Cloud

Time Temp | (estimated~|  Direction: Cover

(2400 h) | (°C seo chart) | From to . | (estimated) | Comments

2o |7z° | 3-5 S =) 020 Zo :

2900 |7 | /= | S2A) | o0 Po kg A ot
2300 |TI0° | 16D — | Ioaz

24900 V510 | O — 100% —

plec KR | O | to% —

orop |0 | 175 S | oD FO(I‘\,
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i . \ Property of: Environmental Solutions & innovations, Inc.
—> Nedp— 12072 < 781 Neeb Road, Cincinnati, OH 45233 (Phone: 5134511777

NET SITE HABITAT DESCRIPTION

L Dlstance to water

BankHetght i ;Q;E Channel Wit LS 0y, Stream Width: _ 35-40€+

Average Wate Depth: ! t Ray Clarity: g High

Estimated Canopy Closure: XCIosed i Moderate D Open “
Dominant Overstory Species (>38cm/15”) Estimated DBH range: Lg: ({2dbh Sm 3% 5% dbh

1. hn - S v\m\\\Q

Project No.: Pesi 096 ‘Project Name: OLCAT CH2MHill
Date: \S JSun e 2003 Biologist: MG & Bl
State: OH County: Scioto Forest: Tract: I

GPS: Latitude: N X K 5 /¢ % LO" Longitude WS 2° 52 ' 7,0
Site Name/#: O DO =¥ Waypoint Name: __ (Do |

Quad.: Range: Township: Sec.: Ya Sec.:

Substratum: [ Sand D_Gravel O cobble ﬂBedrock DSiIt/mud other
RAModerate [ Low

2. Pcer <acchacunn

3. Liceo éu?«/\ dco~  MoVlip; feca

Roost Tree Potential consists of: F[Large Trees &Snags [ Both

Roost Tree Potential for the Area is: EZ{ngh U Moderate U Low

Subdominant Oversiory Species (<38cm/15%):

1. Oce =acovmacurn 2 Rotls nt ac = 3’P‘ ot wics(s
Relative Abundance of Dominant vs. Subdominant: R D SO

Description of Overstory Habitat Fovrm:
[Nodvre hocdwood Cocret sl Moy locge ¥viees & open s dos vnocsthin

Subcanopy Clutter: U closed [] Moderate /ﬁOpen
Is Subcanopy Vegetation Lay Comprised Largely of: }Zf Lower Branches of Canopy Trees?

H) Saplings [ shrubs
Dominant Understory Species: 1. Czavpinus calolinidna

2.0cer Saccianeuing 1 ree <t "j'

3. Pr’uwvﬁ Sero ¥ e %; (_‘;D‘D
Description of Habitat Form:
C‘(‘EQZ ot Yin ‘{:x‘)“‘"l‘ T t‘mlcﬁf“ Laols & Obem v da o N YR

Herbaceous Cover: alc e banis ' Niyw feble, Ve u&:) PR ::»;:L,':\,aap ~->'c,g,
1of2 Giage s




State: OH Couhty Scioto
Site Name/#:

Property of: Environmental Solutions & Innovations, inc. -
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION (Continued) _, _'

‘ Prolect Name and #: ODOT CH2Mh|IlI Pesn 096

@D@T ot Waypoint Name: __Zégg_—?

SKETCH: SET1 &2

v
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/ “ny
# ~, b
AN, N
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Property of: Environmental Solutions & Innovations, Inc.

ESI

781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777) _

WEATHER DATA SHEET
Project No.: Pesi 096 Project Name: _ODOT CH2MHIll .
Date: 20 Juaes 2003 Biologist: Schyn der v;ol.'...n// Moo Pma £~
State: OH County: Scioto Forest: X000 Tract: XOOXXXX

GPS: Latitude: N 3¥-5 )¢ / sl;é” Longitude;T_w_ ¥2-S /2 £2,7>
Site Name/#: Hip 3= Waypoint Name: - 3(*‘ )

_Comments: &gr“ rrle BT AT

WindSpeed | Wind | % Cloud

Time Temp | (estimated — Direction: Cover

(2400 h) | (°CIF) | seechart) |From___to (estimat_e.d) Comments
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Property of: Environmental Solutions & Innovations, Inc.

781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET
Project No.: Pesi 096 Project Name: _ODOT CH2MHill
Date: //j Jurse 2003 Biologist: . = S.huacaaACHR [ e v
State: OH County: Scioto Forest: XO000XXX Tract: XO0OXXX
GPS: Latitude: _55_3:_" S 1 9 .0 " Longitude: W 82 -851,5¢1.7»
Site Name/#: ﬁr Waypoint Name:

Comments:

e e R S e R R o S s o

Wind Speed |~ Wind "% Cloud
Time Temp | (estimated — Direction: Cover
(2400 h) | (°C/IF) | seechart) | From _to (estimated) | Comments

A

Zroo |92 | 13 | Soa/

Z200 |20 | (-2 .

@QDD Al -2 i

2200 |70 | 1—3 3 IR =
£t
oloo (b’ | /-3 | # L

Olow (K | 13 d oo
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Property of: Environmental Solutions & innovations, Inc.

781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION

Project No.: _Pesi 096 Project Name: ODOT CH%

Date: 2D T=wt 2003 Biologist: Cehwior !Qé wie /506 Fonac

State: OH County: Scioto Forest: XXXXXXXXTract XXXXXXXXXX

GPS: Latitude: N 5 ¥ °S~/ * /[ Y. & " Longitude: W £ RN el Z
Site Name/#: o~ N Waypoint Name:

Quad.: Range: Township: Sec.: Ya Sec.:

Distance to water: I

Bank Height: Channel Width:35-422 ~____ Stream Width: _ 35’

Substratum:  Sand Cobble  Besreck> other

Average Water Depth: /=2 Clarity: High _ ~ Low.

Estimated Canopy Closure: Closed Moderate @
Dominant Overstory Species (>38cm/15”): Estimated DBH range: Lg: / 7 dbh Sm /,S"" bh

1. p/a "!-; 954///;(4 ,
2. /4‘4-(( L_n'/ﬂénw«m/\ v
3. [ iiodention  tul ,;{.7;’ ,/ferwg

Roost Tree Potential consists of: Large Trees Snags CE@

Roost Tree Potential for the Areais:  High

Subdominant Overstory Species (<380m/1 5"):

/A’JV L_gjqrhx-"" 2. A_‘_g_m /4/’& 3. Auzr M-Pfhu/b
Relative Abundance of Dominant vs. Subdominant: [ Z !
Descnptlon of Qverstory Habitat For

CN'- e mﬁﬁ‘/'l/afz(ﬁ/‘ w g ln/ [Qyjn a»-q/éd \L,ugx Dtté'mivwwwé«/fwé/ Mopéo/u,z;«/:\

Subcanopy Clutter Closed {Moderate ) Open <lo

Is Subcanopy Vegetation Lay Comprised Largely of: Lower Branches of Canopy Trees?

Dominant Understory Species: 1. Lindora Dtnoin '
2. dsimwra Frilsba , :LWOD
3. £a hWe P -—a/x‘w

Description of Habnt t Form:

rm:ve/ §4/ra/§£mé \»«/ Ler}olvévw

Herbaceous Cover /(/(#&Sﬂﬂ/,/(” !/af{é-/xm“ 'E(r’n M 4/ 4///2&/ ot g vem s/F
SﬁKﬂloa 1of2




State: OH County: Scioto

Property of: Environmental Solutions & innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION (Continued)

Project Name and #: ODOT CH2Mh|IlI Pesi 096

Site Name/#: & ”

/]\
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20f2
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Property of: Environmental Solutions & Innovations, Inc.

781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET

Project No.: Pesi 096 Project Name: ODOT CH2MHill
Date: I T une 2003 Biologist: :

State: OH County: Scioto Forest: Tract:
GPS: Latitude: N 36 * 5 1+ O\ .8 v |ongtude w8 £2° 5/ 05, 2»
Site Namefi: _OLOY W h Waypoint Name: _(D4

Comments:

Wind Speed Wind | % Cloud

Time Temp. | (estimated—~|  Direction: Cover

(2400 h) (°CL£;)' see chart) | From  to (estimated) | Comments
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Property of: Environmental Solutions & Innovations, inc.

WEATHER DATA SHEET

781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

Project No.: Pesi 096 Project Name: _ODOT CH2MHill

Date: Z/ T« (03 2003 Biologist: = Schussetham ; WoSteae

State: OH County: Scioto Forest: XXOOOXXX Tract: XXX .
GPS: Latitude:_N 3 51 o S ” Longitude:_w__gz_—_ e Sl ﬁ&,_?:”
Site Name/#: —*? _‘! Waypoint Name: ' L

Comments: |

Wind Speed Wihd % ClOUd{;;}
Time Temp | (estimated — Direction: Cover '}
(2400 h) (°C_IF) see chart) | From to (estimated) | Comments
oy 48 il " | ]
2200 (ote -~ -

Gopo (0 /-3 a5 O

Oleo 159 | -3 vS | 4

0LoD 5 | - -_— O




Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION

Project No.: Pesi 096 Project Name: ODOT CH2MI¥i-...

Date: Zi Siae 2003 Biologist: ﬁaga,,“g&g o IhaUindnd _
State: OH County Scuoto Forest XOOOOXX Tract: XOOOO0OXXXX

GPS: Latitude: N3 |.¥ ” Longitudee W L ° 5! * OIS 2"
Site Name/#: ‘? Waypoint Name:

Quad.: Range: Township: Sec.: Y Sec.:

Distance to water: 7

~ 13 Channel Width: 2 — o' Stream Width:

Substratum:  Sand Gravel Cobble

I Z ” Clarity:  High ~ Low

Bank Height: &~

Average Watr th

Estimated Canopy Closure: Closed Moderate  (Opep,
Dominant Overstory Species (>38cm/15"): Estimated DBH range: Lg: “dbh Sm & dbh

Box Etset (A Acew o)

2. _Elm (lmes W{wd\ ‘ -
3.__MAk { pern S frsiann

Roost Tree Potential consists of: Large Trees Both

Roost Tree Potential for the Area is: High Moderate Low

Subdominant Overstory Species (<38cm/15”):
1._ot Elan 2. Edan L A

Relative Abundance of Dominant vs. Subdominant: [; &

Description of Overstory Habitat Form:
S male. Bow AV oag SM Qm

Subcanopy Clutter: € ’ Moderate

Is Subcanopy Vegetation Lay Comprised Largely of:

Dominant Understory Species:

Nonve

wh =

Description of Habitat Form:

Herbaceous Cover;

1of2




State: OH County: Scioto

Site Name/#:

X la

Property of: Environmental Solutions & innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION (Continued)

Project Name and #: ODOT CH2Mhill/ Pesi 096
Waypoint Name:

SKETCH: SET1&2.—.
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ESI

Project No.:

Date:

Pesi 096

;o 3 fa Rnf

State: OH County: Scioto

GPS: Latitude: N B9 Y%
Site Name/#:

- S,

Project Name:
2003 Biologist:

Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET

ODOT CH2MHill

S.lw‘k!€IF iwf'a*ﬂm
o

N ¢
SR TR s e

Forest: XO0000XX

"~ <
& Z.¥” Longitude: W Y

g’ 3
mw"‘x W

i
<,

77

!{

TractXXXX)O(X
IR

’3»‘3«,.

_ Waypoint Name:

Comments: @a_{;& ¥ H\m f’mw T ,vmiz% ﬁ!d@mﬁ PR

E Mm‘:}: ?3, .

Wind Speed

Wind

% Cloud

Time Temp | (estimated - Direction: Cover
(2400 h) | (°C/F) | see chart) | From __to____| (estimated) | Comments
2l 1 | w-g | %o
% | wal | leo
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Property of: Environmental Solutions & Innovations, Inc.

781 Neeb Road. Cincinnati, OM 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET
Project No.: Pesi 096 Project Name: _ODOT CH2MHill
Date: Jlo J3trse 2003 Biologist: SenuaTManS ; HHoaT ph~d

State: OH County: Scioto

GPS: Latitude: Ng

Forest:

Site Name/#: ‘@' 7

Comments: Ovmaw‘?.\

/

Waypoint Name:

Tract:

—

z‘ gq 9 ” Longitude: W_E_z- S 1 {79

_,,.-v-""

Mo, Wy IZA.—JQ M@@oﬂ fkmﬂ..

Mu w-e, OM

| Wind Speed Wind % Cloud
Time Temp | (estimated -~ Direction: Cover
(2400 h) | (°CIF) | see chart) | From to (estimated) | Comments
Zio |70 | O — (5% | greacesT
zoo (R 2~ | £ [leo’h |
pon |l | M _— || =
ol (VS | D _— | yo0% s
0%o0 | (e O - / oS
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Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION

Project No.: Pesi 096 Project Name:

Date: [%Tuns OX 2003 Biologist: Lo P wi

State: OH County SCI%O _ Forest: XXXXXXXXTract XXXXXXXXXXN

GPS: Latitude:_N ST % . ¥ Longitude W ¥ 2 ° SR B

Site Name/#: é 7 Waypoint Name:

Quad.: Range: Township: Sec.: 4 Sec.: :

Bank Height: &40 Channel Width: __ /< *_____ Stream Width: _

Substratum:  Sand ravel ™, Cobble Bedrock éilt/mu@) other
Average Water Depth: [-2" ity: " i ) Moderate
Estimated Canopy Closure: Closed Moderate 6@
Domin fsnt Overstory Species (>380m/1 5"). Estimated DBH range: Lg: 15 dbh Sm dbh
' *ﬁ:ﬁxﬁ Qé;/,/an Sy i pe
Sl EE .df.fz».!! ‘hﬂ m i 19 ‘{ P M }1{’3;‘!;9 }IJ.‘)&‘}":"}.-‘["; P
£ ¥
3. )[:. R Caess "f F 8 ede—— 5. fie ,}{:F

Roost Tree Potential consists of: Em%l{gga Snags  Both

Roost Tree Potential for the Area is: High Moderate

Subdommant Overstory Species (<38cm/157): :
febise: w 2_&//&45 Bwsri ana A‘ ‘ 3 [ﬂwmm ;szwwﬁhﬁ &,«n’e”'

Relative Abundance of Dominant vs. Subdominant: /! Z Fwelanchiopm )
o eyt bn;:«‘/’g‘
Description gf Overstory Habitat Form: £ ey s
\’}a’vz\ 3;,,&;.‘ A r Al o 6’0M¢!M -
Subcanopy 5lutter ifQLg%ed o~ -Moderate Open

Is Subcanopy Vegetation Lay Comprised Largely of: Lower Branches of Canopy Trees?

@@ Shrubs

Dominant Understory Species: 1. ¥ aqus 4re AN |
2. »i'of* ‘g#:»d'dz;a...m. .
3. p

Descnp’uon of Habitat Form: j I ,f’ P T i ! |
4‘ ‘4)""’“‘ r ",ﬁ‘w‘(-*‘"k v:- ,}}( :.; 3-'3," >t . iﬁ;? _A £ jz ,"’[:"f’/‘,’f «;{ \ wf@’Aﬁ £ 4£ W’ i f.«é' f ey ;f "'?.}
A *
Herbaceous Cover: /Zu W ] ‘5 £ Loy i

{ Page® T80, 10f2




Property of. Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION (Continued)

State: OH County: Scioto Project Name and #: ODOT CH2Mhill/ Pesi 096
Site Name/#: - 7 Waypoint Name:

SKETCH: SET1 &2
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Project No.:

Date:

Pesi 096

2 To~re

2003

State: OH . County: Scioto

GPS: Latltudev N 3 _E_ L" ’-’

Site Name/#:

Project Name:
‘Biologist:

Forest: JOOOOXXXX
!3 7 Longitude: WEZ’ S ‘t e

¥ tooaa) 8 Waypoint Name

%‘Xf 'g,g Ly

Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: §13-451-1777)

'WEATHER DATA SHEET

ODOT CH2MHill
S e K AN b ST iy

Tract: XXXXXXX

Comments:

Time
(2400 h)

Temp
CClF)

Wind Speed
(estimated —
_see chart)

Wlnd '

From _

Dlrectton:

% Cloud
Cover

_(gsftiﬁrated) Comments
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Property of: Environmental Solutions & innovations, Inc.

781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET

ESI

Project No.: Pesi 096 Project Name: ODOT CH2MHIill

Date: RN 2003 Biologist: 4 Ho A
F

State: OH County: Scioto Forest: X0O0000XXX Tract: XXO00XX

GPS: Latitude:_N $€-47. (3.7~ Longitude:_ﬂ_i_zr -S040 :7 "
Site Name/#: 4 ? Waypoint Name:
Comments:

‘Wind Speed | - Wind % Cloud

Time Temp | (estimated — Direction: Cover

(2400 h) | (°C/F) | see chart) | From —_— to _ (estimated) | Comments
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Property of: Environmental Solutions & Innovations, Inc....

781 Neeb Road Cinannah OH45233 (Phone 513—4

NET SITE HABITAT DESCRIPTlON

Project No.: _Pesi 096 Project Name: ODOT Ml

Date: .58 Juss 2003 Biologist: S04 5,,,’/,—' YL s Lloemd i

State: OH Coun SCIatq? Forest YO000XX Tract: XOOOOKXXXX -
GPS: Latitude:_N " Longitude: WE& S oz L
Site Namel#: I : Waypoint Name:

Quad.: Range: Township: Sec.: Y Sec.:

Distance to water:

227 S5

Bank Height: /S’ - ' Channel Width: "~ Stream Width:
Substratum: ~ Sand Gravel Cobble  (Bedreck Sitmud Sother
_ Clarity:  High

~ i
<
=

Moderate 7

Average ate Dpth:

Estimated Canopy Closure: CIOSed @ Open |
Dominant Overstory Spe;:xes (>38cm/157): Estimate DBH range: Lg 7Z2dbh Sm /f dbh

1. *4{&5 srantidy ;/;ﬁ{,,,.:a

~

Z. 4 /'fu’?,&,fi:’." u&é'&/wwé/ A
3 X LB  [lef cf\‘(,
Roost Tree Potential consists of: Large Trees Snags é_x&g)tb?

T
Roost Tree Potential for the Area is: High @@

Subdominant Overstory Species (<38cm/157). Tigreg
"{, - ! ’4 éw * A’ ;
1. 24 ns% "“”#’.//"«17-/64 2. -\,A/‘,K Fp o T8 S 3. SaEC g [ e

Relative Abundance of Domlnant vs. Subdominant: /7
Description of Overstory Habitat Form
Prglbo ope < -ax

Subcanopy Clutter:  Closed /ﬁaerate) Open

Is Subcanopy Vegetation Lay Comprised Largely of: Lower Branches of Canopy Trees?.
) S:apl _ni@ <Shrubs>

2 f: fin wo i // % . f( i /:

3. Q, /,, T

“/av/m i»'z 1»14

Descrlptlon of Habitat Form{ » .
i A &!1‘:«4 TU 1% pa‘zqu &J[’ ﬂ,cé m, /"‘05\”” bohi < : '.”*'. 4
i‘{('u./ /ﬁr/c 4

Dominant Understory Species:

; 7 / ,
Heibaceous Cover: /»-mnu :;rue’;mﬁ"\ 3[% “ﬁ““&ﬂ‘*/

10f2 4{‘-&1, o /47« " G TR
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NET SITE HABITAT DESCRIPTION (Continued)

State: OH County: Scioto

Project Name and #: ODOT CH2Mhill/ Pesi 096
LY

Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

Site Name/#: Waypoint Name:
SKETCH: SET1 & 2 !
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Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET

ESI

Project No.: Pesi 096 Project Name: _ODOT CH2MHiIll

Date: _\(n Sop<. 2003 Biologist:  _M\Gillew a = DM
State: OH County: Scioto ~ Forest: Tract: _—

GPS: Latitude: N X 8 * S+ & 307 Longitude: W& 2> T O [ 9. Q>
Site Namef: _ODO T H e § < Waypoint Name: _(DGY

Comments:

Wind % Cloud

| Wind Speed

Time Temp_| (estimated — Direction: Cover _
(2400 h) | (® \‘)’ see chart) | From _ to (estlmated). Comments
DO [90° | 2-Seet| N o S OOPe |y T
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Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone; 513-451-1777)

WEATHER DATA SHEET
Project No.: Pesi 096 1 Project Name: ODOT CH2MHill
Date: 1 Oit96 2003  Biologist: M Ea\lend T 00
State: OH County: Scioto " Forest: Tract: N
GPS: Latitude: N_2 & ° 4§ 2¢O " Longitude WB 2 ° SO |9 .0
Site Namei#: O Do W O Waypoint Name: __ 2308

Comments: Stvean up o~ 1/ -2P4+, Shrong colcent,

~TWind Speed Wind % Cloud
Time Temp | (estimated — Direction: Cover
(2400 h) (°C@; seechart) |From___to (estimated) | Comments

2100 |65 | O b7 W —
o000l (x|l @ — D57

2300 | 02 | D 5% | TT—0
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Netr 77 10O -1

- Ne +rZ - \OO~- T @ Property of: Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone 51 3—451-1777)

Arvigey = I
NET SITE HABITAT DESCRIPTION, /.. . \._ .

| Ser 2 0o -

Project No.: _Pesi 096 Project Name: _ODOT @H2MHill \ _ o
Date: \71 JTuaJg 2003 Biologist: MG 3 T —
State: OH County: Scioto " Forest: ' Tract: _~

GPS: Latitude: N 2 R ° U4 &> 5%.O" Longitude: W & Z ° ST _f__"c [k

Site Namef#: __ O o017 & *"O? Waypoint Name: ¥

Quad.: Range: _ Township: __ Sec.: _____ % Sec.

Dlstance to water D\m’ %W,O A

“Bank Helght (g £-_t: Channel Width: <O l ~ Stream Width: 2o £ +
Substratum (sand [ Gravel XLCobble D Bedrock [ sitymud  other
|2 Clarity: Y Ndigh L] Moderate Low

__ verage Water Depth.

Oclosed [HModerate [ Open .
stimated DBH range: Lg: /0 dbh Sm 2 dbh

Estimated Canopy Closure:
Dominant Overstory Species (>38cm/15"):

1. V. pecidenm\i e

2_ L. Y™he feta

3./ alwa

Roost Tree Potential consists of: [] Large Trees [(J snags [ Both

Roost Tree Potential for the Area is: [] High [] Moderate [ Low

Subdominant Overstory Species (<38cm/157):

1.J@€,S(,ulvs a)a b/’a 2 E\oc S Rl \mact vy On 3/\%6%‘ r\\'c‘:xi“:x
Relative Abundaﬁ:e of bomihant vs. Subdominant. _ 15 7- D L ¥SY=- S
Descnptnon of Overstory Habitat Form:

" o \'E}(C‘«\Q na S c\wao As W‘ =Y ) k:}\\\}‘r\m Aroec ‘A).x,“{“"i« (\gm{'{’ ugf;gf_ 3‘@ ey m
" ‘E ) LRV CAM\»«.
Subcanopy Clutter: Closed [J Moderate Ej Open e e o
on lpan e
Is Subcanopy Vegetation Lay Comprised Largely of: (] Lower Branches of Canopy Trees?

- ]X/Sapﬁngs [ Shrubs
Dominant Understory Species: 1.Cxc ¢t~V SC A ollviawm o
‘ ‘ 2. N escuinS alnera
3. SV‘ PR Y IDIRN .:.- ‘ N
Description of Habitat Form: Shrear~
Er}((,q Gl &.’T_,{‘;;awz%." t,u'@.c:)c_ig NS 7S 2\l D;‘ UAMQ(OW }L\\

§

Herbaceous Cover: Je . vel weed, . ;oo viLlora ToSe_
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of. Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: §13-451-1777)

NET SITE HABITAT DESCRIPTION (Continued)

State: OH County: Scioto  Project Name and #: ODOT CH2Mhill/ Pesi 096
Site Namef#: _O OO T+ W S Waypoint Name: _ = g

! SKETCH: SET1&2
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Property of: Environmentai Solutions & Innovations, inc.

781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

Comments: NRSa oo

WEATHER DATA SHEET
Project No.: Pesi09% ' ProjectName: _ODOT CH2MHil
Date: ZZ Sune 2003 Biologist: Tl eSS
State: OH County: Scioto Forest: XOOOOXXX Tract: XOOO0OXXX
GPS: Latitude:_N E___“ 43, H_ﬂ_;’z_ " Longitude W 2 S ) 8D .

Site Name/#: Q) _ Waypoint Name:

Wind Speed | Wind % Cloud_
Time Temp | (estimated — Direction: Cover
(2400 h) -_(‘_’CIF) see chart) | From to (estimated) | Comments
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Project No.:

Date: -~ %,

Property of: Environmental Solutions & Innovations, inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

WEATHER DATA SHEET

Pesi 096

i A

State: OH County: Scioto

GPS: Latitude:_N
Site Name/#:

“10

Comments:

” Longitude: W

Project Name: ODOT CH2MHill
2003 Biologist: >¥ N N
Forest:. X000000(X Traé'{: X0

- Waypoint Name:

Wind Speed Wind % Cloud
Time Temp | (estimated — Direction: Cover
(2400 h) (°CIF) | see chart) | From te (estimﬁted) Comments
2o e | — — \
2200 |72 | — — ")
Dood |1 — — >}
Oloo |17 - - .
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Property of: Environmental Solutions & innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777) .

, 3 NET SITE HABITAT DESCRIPTION

Estimated Canopy Closure: Closed Moderate

Project No.: Pesi 096 Project Name: ODOT CH2MHjil4 =~

Date: 2.2°Sne 2003_ Biologist: w_mw

State: OH County SCIOtO
GPS: Latitude: N _‘:L{_ é__” Longltude Wﬁci 8—" \ g_;D q ”
Site Namel#: _9rls WappeRRETme: Chvrelth *4

Townshlp Sec.: % Sec.:

Quad.: Range:

Bank Height: " Channel Wtdth 10 "‘ |

Substratum:  Sand Cobble Bedrock other __

Average Water Depth: r-3' Clarity:  High loderaie’  Low_

6o

t O ¢
Dominant Overstory Species (>38cm/15”): Estimated DBH tange: Lg:?() dbh Sm { dbh
1.6/&‘\*"""”?’“ C PMT&M e ./3-...7%0"\33 \ :

2. @)X oo /AW\ dem)
3 Blacic AN { Tt lans  nEss

Roost Tree Potential consists of: (" Large Trees_/ Snags  Both

Roost Tree Potential for the Area is: High Moderate

Subdominant Overstory Species (<38cm/157):
1 Lont Elgo 2. £im{imy AM::@Q'&
Relative Abundance of Dominant vs. Subdominant: N

Description of Overstory Habitat Form: _
Maatow [YANO o€ Lanod Alpsia  STAlAw Eabe, Chnfy ufﬁ—*):%&\@

Subcanopy Clutter: Moderate

Is Subcanopy Vegetation Lay Comprised Largely of:

Dominant Understory Species: 1.

2. Came AC plric

3.
Descnptlon of Habitat Form:

mm cluTleler) | 'D\QL. oo QQ‘LJ

Herbaceous Cover
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ESI

State: OH County: Scioto
Site Namel#: ___ 1 1©

Property of. Environmental Solutions & Innovations, Inc.
781 Neeb Road. Cincinnati, OH 45233 (Phone: 513-451-1777)

NET SITE HABITAT DESCRIPTION (Continued)

Project Name and #: ODOT CH2Mhill/ Pesi 096 -

Waypoint Name:
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Net Sites 4a and 4b
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Net Sites 7a and 7b
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