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1.0 Introduction

Woodlot Alternatives Inc. (Woodlot) was contracted by UPC Wind Management, LLC (UPC) to
conduct a small-footed bat (Myaotis leibii) habitat assessment for the Sheffield Wind Farm, located
in Sheffield and Sutton, Vermont. The project will include 26 wind turbines with a capacity of 52
megawatts (MW). These turbines would be located predominantly on Hardscrabble and Norris
mountains, as well as on some of the ridgelines and lower peaks around these two mountains.

Recent surveys at two existing wind facilities in West Virginia and Pennsylvania have
documented relatively high collision mortality rates (Arnett et al. 2005). The species of bats
identified in the study included big brown bat (Eptesicus fuscus), hoary bat (Lasiurus cinereus),
little brown bat (Myotis lucifugus), northern long-eared bat (M. septentrionalis), silver-haired bat
(Lasionycteris noctivagans), eastern pipistrelle (Pipistrellus subflavus), red bat (Lasiurus
borealis), unknown Myotis, and other unknown bats. The small-footed bat, which is listed as
Threatened in Vermont, was not found during mortality surveys at those facilities.

Given the status of the small-footed bat, UPC, in consultation with the Vermont Fish and Wildlife
Department (FWD), initiated an assessment of habitat for this species, specifically naturally
occurring summer maternity colony habitat, in the vicinity of the project. Natural maternity
colony habitats include crack systems on cliffs and steep talus areas, although buildings and other
human-made structures are also occasionally used (Whitaker and Hamilton 1998, Wilson and
Ruff 1999, DeGraaf and Yamasaki 2001). This habitat assessment focused on identifying areas
of naturally occurring potential maternity colony habitat, including cliff and talus habitat.

2.0 Methods

Prior to conducting the assessment, the methods for this work were reviewed with, discussed, and
accepted by FWD biologist Scott Darling. That review concluded with agreement on the
proposed methods and study area designation as well as a determination that FWD would conduct
any follow-up work warranted.

The assessment was largely a desktop habitat assessment conducted using aerial photography and
a 10-meter digital elevation model (DEM) of the project and surrounding area. Nightly dispersal
distances for this species are not well known. However, available information for a similar
species, the Indiana bat (Myotis sodalis), indicated that a typical nightly foraging range was
approximately 3 miles (Whitaker and Hamilton 1998). Discussions with FWD staff indicated that
this same distance would be an appropriate proxy for estimating potential habitat of the eastern
small-footed bat. Consequently, a formal study area was established for the assessment that
extended 3 miles in all directions from the proposed turbines (Figure 1).

The DEM within the study area was then analyzed using Arcview 3D Analyst© to identify areas
with slopes greater than 30 degrees. Thirty degree slopes was used as an indicator of potential
cliff and talus habitat. These areas were highlighted on a United States Geological Survey
topographic map.
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National Agricultural Imagery Program true color leaf-on orthophotos from 2003 and leaf-off
black and white photos (1999) were then reviewed in all areas identified with potential habitat.
The air photos were used to confirm, when possible, whether those areas contained exposed rock
faces or talus slopes. Areas that were heavily forested and clearly had no exposed rock were
removed from the original slope analysis map. Areas with obvious exposed rocks were retained
as a suitable habitat polygon. Areas with ledges or talus observed on the leaf-off photos but not
on the leaf-on photos (i.e., areas that had a canopy of deciduous trees above them) were noted but
not mapped, as discussions with FWD staff indicated that exposed, open areas that receive direct
solar radiation provide the best habitat for maternity roosts. Finally, the air photo coverage for
the entire study area was investigated to ensure that errors in the DEM did not result in
overlooking any areas of potential habitat. The resulting areas of potential habitat within the
study area are identified in Figure 1.

3.0 Results

Analysis of the DEM resulted in a number of areas within the study area with slopes steep enough
to produce cliffs or talus slopes. These were concentrated in four areas: (i) around Long and
Duck Pond in Sheffield, approximately 1 mile west of the closest turbine location; (ii) around the
east side of Crystal Lake in Barton, approximately 3 miles northwest of the closest turbine
location; (iii) around the southern end of Lake Willoughby in Sutton, approximately 3 miles
northeast of the closest turbine location; and (iv) between these latter two areas.

The air photo review revealed that most sites identified during the DEM analysis are not suitable
as small-footed bat maternity roost habitat. Nearly all sites with moderate slopes had complete
forest cover of mixed hardwoods and softwoods, while the steepest areas were forested with
predominantly softwood cover.

Only one area located wholly within the designated study area was identified to contain exposed
rock outcroppings. This area (Site 1 on Figure 1) occurred near Duck Pond, just west of
Interstate 91. Five other areas with potential maternity roost habitat were identified along, but
largely outside of, the northern periphery of the study area (Sites 2 through 6 on Figure 1). One
site, Site 5, does extend into the northern end of the study area. These areas were included in this
report because of their close location to the study area boundary and the uncertainty and probable
variability in the nightly maternity colony feeding dispersal range for this species. Following are
descriptions of each of these locations, all of which are identified on Figure 1.

Site 1. This site was the only area wholly within the 3-mile study area around the project area
that fits the characteristics of small-footed bats maternity roost habitat. It is a cliff near
the summit of Simpson Hill just west of Duck Pond in Sheffield, Vermont. It is a south-
facing cliff approximately 1,800 feet above sea level and appears to receive direct solar
radiation. Field surveys at the project area for other purposes confirm that this site does,
in fact, include open, exposed cliff faces and rock outcrops.

Site 2. This site is entirely outside the 3-mile study area, approximately 3.5 miles north of the
proposed Sheffield Wind Farm area on the east shore of Crystal Lake. This site appears
to contain a cliff, is west facing, and lies approximately 1,500 feet above sea level.

Site 3. This site is entirely outside the 3-mile study area, approximately 3.5 miles north of the
nearest turbine. It is in the saddle between May Hill and Wheeler Mountain and is a
small west-facing cliff approximately 2,000 feet above sea level.
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Site 4. This site is entirely outside the 3-mile study area, approximately 3.5 miles north of the
nearest turbine, along the southern end of Wheeler Mountain. It appears to be a large
area of broken rock bands and talus. This area faces south and southeast and is at an
elevation of 2,000 feet.

Site 5. This site is one of the larger cliffs on the west shore of Lake Willoughby, faces east, and
is approximately 1,500 feet above sea level along the northeastern end of Mt. Hor. The
southern end of this site is approximately 2.8 miles from the nearest turbine. Additional
steep parts of Mt. Hor within the study area, particularly along its southern end, do show
exposed rock areas on black and white aerial photography taken during the leaf-off
period. The growing season color photos, however, show this area as having a complete
canopy cover. The lack of direct summertime solar radiation was determined to be
unsuitable maternity colony habitat.

Site 6. This site is the largest cliff near the project area. It is entirely outside of the 3-mile study
area and approximately 3.5 miles away from the nearest turbine. It is a large west-facing
cliff at the southern end of the east shore of Lake Willoughby. It is approximately 2,000
feet above sea level and within the Willoughby Cliffs Natural Area. This cliff extends
from the east shore of Lake Willoughby up the west side of Mount Pisgah.

4.0 Conclusions and Recommendations

Potential small-footed bat habitat does occur in the vicinity of the proposed Sheffield Wind Farm.
This habitat, however, is limited in both the number of suitable sites and the overall extent of this
habitat within the study area. The analysis indicated that much more potential habitat for
maternity roosts occurs just outside of the 3-mile study area that was used for the assessment.
The 3-mile nightly dispersal distance used was based on available information for a similar
species, and not the small-footed bat. Though the likelihood is low, the potential for any small-
footed bats using these nearby sites occurring within the project area does exist. Consequently,
those sites were included in this assessment.

Of six areas with potential maternity colony roost habitat, only two occurred either wholly or
partly in the study area. Air photo verification was definitive for one site and field surveys in the
area for other purposes confirm that the habitat at that site is suitable maternity colony habitat.
However, the other appeared to consist of broken rock bands with some degree of canopy closure
over part of the area.

As discussed and agreed upon with FWD, this study provided an assessment of areas with
potential to be suitable small-footed bat maternity roost habitat. No field surveys to confirm
habitat conditions at these areas occurred as FWD agreed to undertake that work themselves.
Field investigations by FWD should be conducted during the summer to confirm and characterize
the conditions at these sites and determine whether further study is needed at any sites. These
additional field studies could include detector or capturing techniques to confirm the use of these
areas by bats and, specifically, by eastern small-footed bats.
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