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Figure 8. Raptor use estimates from at projects in the West and Midwest that have used similar
methods of data collection.
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Appendix A. List of Vascular Plant Species Encountered During the 2006 Whiskey Ridge Wind

Project Rare Plant Surveys

Family Scientific Name Common Name
APIACEAE Lomatiun canbyi Canby’s lomatium
Lomatium dissectum fern-leaved lomatium
Lomatium macrocarpum large-fruited lomatium
Lomatium grayi Gray’s desert parsley
Lomatium gormanii salt and pepper
Lomatium spp. lomatium
Osmorhiza sp. sweet-root
ASTERACEAE Achillea millefolium COmMmMmon yarrow
Agoseris sp. agoseris
Antennaria dimorpha low pussytoes
Antennaria spp. pussytoes
Artemisia rigida stiff sagebrush
Artemisia tridentata big sagebrush

Balsamorhiza sagittata

arrow-leaf balsamroot

Balsamorhiza hookeri

Hooker’s balsamroot

Centaurea sp. knapweed
Chaenactis sp. chaenactis
Cirsium sp. thistle
Ericameria nauseosa ssp. gray rabbitbrush
nauseosa
Erigeron sp. fleabane
Madia sp. tarweed

Senecio integerrimus

western groundsel

Stenotus stenophyllus

woolly goldenweed

Taraxacum officinale

common dandelion

Tragopogon dubius yellow salsify
BORAGINACEAE Amsinckia sp. fiddleneck
Cryptantha spp. cryptantha

Lithospermum ruderale

Columbia puccoon

Mertensia longiflora

long-flowered bluebells

BRASSICACEAE Arabis sp. rockcress
Chorispora tenella blue mustard
Descurainia sp. tanseymustard

Erysimum asperum

rough wallflower

Sisymbrium altissimum

tumble mustard

CACTACEAE

Pediocactus simpsonii

hedgehog cactus

CAPRIFOLIACEAE

Sambucus nigra ssp. cerulea

blue elderberry

Symphoricarpos oreophilus var.

mountain snowberry

utahensis
CARYOPHYLLACEAE Silene sp. silene
CHENOPODIACEAE Salsola kali Russian thistle
CRASSULACEAE Sedum sp. stonecrop
CRUCIFERAE Phoenicaulis cheiranthoides dagger-pod
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Family

Scientific Name

Common Name

FABACEAE

Astragalus spp.

milkvetch

Astragalus purshii

wooly-pod milkvetch

Lupinus argenteus

silver lupine

Trifolium macrecephalum

big-headed clover

Vicia americana

American vetch

GROSSULARIACEAE

Ribes aureum

golden currant

Ribes cereum

squaw currant

HYDRANGEACEAE Holodiscus sp. oceanspray
HYDROPHYLLACEAE Phacelia linearis threadleaf phacelia
Phacelia sp. phacelia
IRIDACEAE Iris missouriensis western blue flag
LAMIACEAE Salvia dorrii purple sage
LILIACEAE Allium spp. onion
Calochortus spp. mariposa
Fritillaria pudica yellow bell
Maianthemum sp. Solomon-plume
Triteleia douglasii Douglas’ triteleia
Zigadenus venenosus death camas
ONOGRACEAE Epilobium sp. Willow herb
PINACEAE Pinus ponderosa ponderosa pine
POACEAE Bromus tectorum cheatgrass

Festuca idahoensis

Idaho fescue

Poa bulbosa

bulbous bluegrass

Poa pratensis

Kentucky bluegrass

Poa secunda

Sandberg’s bluegrass

Pseudoroegneria spicata

blue-bunch wheatgrass

POLEMONIACEAE

Collomia grandiflora

large flowered collomia

Gilia aggregata

scarlet gilia

Phlox hoodii

Hood’s phlox

Phlox longifolia

long-leaf phlox

POLYGONACEAE Eriogonum douglasii Douglas’ buckwheat
Eriogonum ovalifolium cushion buckwheat
Eriogonum sphaerocephalum round-headed desert buckwheat
Eriogonum sp. Buckwheat
Rumex acetosella field sorrel
PORTULACACEAE Lewisia rediviva bitterroot
Talinum spinescens spiny fameflower
Claytonia lanceolata spring beauty
PRIMULACEAE Dodecatheon sp. shooting star
RANUNCULACEAE Delphinium nuttallianum larkspur
Ranunculus testiculatus hornseed buttercup
RHAMNACEAE Ceanothus velutinus snowbrush
ROSACEAE Amelanchier alnifolia serviceberry
Crataegus douglasii black hawthorn
Geum triflorum old man’s whiskers
Prunus virginiana chokecherry
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Purshia tridentata bitterbrush
Rosa woodsii Wood’s rose
SANTALACEAE Comandra umbellata bastard toad flax
SAXIFRAGACEAE Lithophragma sp. Lithophragma
SCROPHULARIACEAE Castilleja thompsonii Thompson’s paintbrush
Castilleja sp. Paintbrush
Penstemon gairdneri Gairdner’s penstemon
Penstemon spp. penstemon
VIOLACEAE Viola trinervata sagebrush violet
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®  Western EcoSystems Technology, Inc. P.O. Box 2095, Walla Walla, WA 99362
Phone & Fax: 509.529.7523. WWW.west-inc.com

18 December 2007
TECHNICAL ADDENDUM
TO: Whiskey Ridge Power Partners, LLC
Joy Potter, Project Manager; Horizon
FROM: Jay Jeffrey, Research Ecologist; WEST
Wallace Erickson, Project Manager; WEST
RE: Bat Acoustic Study -- 2007

Western EcoSystems Technology, Inc. initiated surveys and monitoring of wildlife
resources in 2006 within the proposed Whiskey Ridge Wind Resource Area. A
supplemental bat acoustic study was conducted in 2007. Passive Anabat surveys for bats
were conducted from mid-May through late-October 2007. This document provides a
Technical Addendum for the 2006 study (see WEST 2007).

Methods

The objective of the bat use surveys was to estimate the seasonal and spatial use of the
Whiskey Ridge site by bats. Fixed station passive sampling using Anabat® II bat
detectors (Titley Electronics Pty Ltd., NSW, Australia) coupled with a ZCAIM (zero
crossings analysis interface module) were used to record bat echolocation calls in the
project area. Bat detectors are a recommended method to index and compare habitat use
by bats (Kunz et al. 2007a). Four survey stations were established in the project area
covering two anemometer locations, a forest area, and a spring-fed wetland site. Two
anabats were fixed at anemometer locations and a third was alternated by week between
the forest and wetland site. Anabat unit malfunctioning required some additional rotation
among survey stations.

Anabat detectors record bat echolocation calls with a broadband microphone. The
echolocation sounds are then translated into frequencies audible to humans by dividing
the frequencies by a predetermined ratio. A division ratio of 16 was used for the study.
Bat echolocation detectors also detect other ultrasonic sounds made by insects, raindrops
hitting vegetation, and other sources. A sensitivity level of six was used to reduce
interference from these other sources of ultrasonic noise. The calls were recorded via the
ZCAIM which uses a compact flash memory card with large storage capacity. The
Anabat detectors were placed inside plastic weather-tight containers with a hole cut in the



side of the container for the microphone to extend through. Microphones were encased
in PVC tubing with drain holes that curved vertically outside the container to minimize
the potential for water damage due to rain. A similar setup was used with drybags for the
forest and anemometer locations (hanging vertically with PVC curved upright). The
Anabat units were elevated approximately one meter above ground to minimize echo
interference and elevate the units above vegetation, and were programmed to turn on each
night approximately 2 hour before sunset and turn off approximately 2 hour after
sunrise.

For this study, bat passes were the units of activity. The absolute abundance of bats
within a study area cannot be determined through acoustic sampling, and bat pass data
represent levels of bat activity rather than numbers of individuals. A pass is defined as a
series of echolocation calls produced by an individual bat, and consists of a continuous
series of > 2 call notes with no pauses between call notes of > 1 second. The number of
bat passes was determined by downloading the data files to a computer and tallying the
number of echolocation passes recorded. Bat calls were grouped as high frequency (=35
kHz) calls, which are generally given by small-bodied bats (e.g., Myotis spp., western
pipistrelle) and low frequency (<35 kHz) calls, which are generally given by larger bats
(e.g., big brown bat, silver-haired bat, and hoary bat).

The total number of bat calls, regardless of species group, was used as an index to bat use
of the project area. To evaluate potential for bat mortality (i.e., low, moderate, high), the
mean number of bat passes per detector-night was compared to existing data at wind-
energy facilities where both bat activity and mortality levels have been measured.

Results

In total, 2950 bat calls were recorded between May 17" and October 30", 2007. The
mean number of calls per detector-night across the entire study period was 14.97. Calls
per detector-night varied by location and date. The number of calls per detector night
was highest in late July at the wetland site (“Basalt”) and also at the forest area
(“PineGrove”) throughout early September (Figure 1). Malfunctioning Anabat units
limited continuous data coverage and provided unequal sampling effort among survey
stations. However, one of the two anemometer stations (Met 1) provided 124 nights of
data for the 167 day study period. The Met 1 site had much lower bat activity than the
wetland and forest site, even though the latter sites had substantially less survey nights of
data; 51 nights combined (Figure 2).

Calls were grouped into low frequency and high-frequency calls which roughly
correspond with large-bodied and small-bodied bats respectively. High-frequency calls
were the most commonly recorded (Figure 3) suggesting greater relative abundance of
small bats such as mouse—ecared bats (Myotis spp). Low-frequency bats such as big
brown bat (Eptisecus fuscus), silver-haired bat (Lasionycteris noctivagans), and hoary bat
(Lasiurus cinereus) were less commonly detected (Figure 3).



Discussion

The results presented here are designed to give Whiskey Ridge Power Partners, LLC an
early warning if unusual results (e.g., very high call rates) or species of concern are
documented during the season of interest. To date, monitoring studies of wind projects
have shown a common trend in bat mortality. Specifically, increased fatality occurs
among migrant bats species during the post-breeding or fall migration season (roughly
August and September), and this pattern has been documented at wind energy facilities
across North America (see Johnson 2005). Anabat sampling at Whiskey Ridge was
timed to occur before and during this period of highest risk to bats. The results of the
Anabat sampling indicate low bat use during the late summer to early fall study period at
the anemometer sites, where wind turbines would likely occur. In contrast, high numbers
of bat passes, in particular high-frequency species, were documented at the wetland and
forest sites during late summer and early fall. Although the timing of this event is
consistent with the period when bat mortality at wind projects is greatest, species with
high-frequency calls do not generally comprise the majority of wind project fatalities.

Risk to bats from turbines appears to be unequal across species and seasons. Some
studies have shown apparent low risk from turbines to resident bat populations (Johnson
et al. 2004) while others have shown that nightly mortality is not strongly associated with
nightly Anabat call rates (Nicholson 2002, 2003). Some studies of wind projects have
recorded both Anabat detections per night and bat mortality (Table 1). The number of bat
calls per night, as determined from Anabat detectors, shows a rough correlation with bat
mortality but may be misleading because of the few number of sites evaluated (4), and
effort, timing of sampling, species recorded, and detector settings (equipment and
locations) varied among studies.

The number of bat calls detected per night at the Whiskey Ridge project area was highest
in July and September for high-frequency species, and highest in September for low-
frequency species. The placement of Anabats in this study at ground level (1 meter
above ground) may be biased against detecting low frequency migratory bats that are
most commonly found as fatalities in the Pacific Northwest. Fatality studies of bats at
wind projects in the U.S. have shown a peak in mortality in August and September and
generally lower mortality earlier in the summer (see Johnson 2005). While the survey
efforts varied among the studies, those that combine Anabat surveys and fatality surveys
showed a general association between the timing of increased bat call rates and timing of
mortality, with both call rates and mortality peaking during the fall (Table 1). It is
expected that timing of bat mortality at the Whiskey Ridge project area would be similar
to the other studies in the U.S., with the peak of mortality likely occurring in the fall
season

Species Identification

Interspecific (between species) variation in echolocation call structure exists among bat
species providing a means by which to distinguish species; however, significant variation
can exist intraspecifically (within species) among individuals and populations,
confounding species identification from echolocation calls (Broders et al. 2004).



Additionally, individual bats vary calls based on factors such as habitat, behavior, and
presence of other bats, further confounding species identification (Barclay and Brigham
2004, Wund 2006).

For this study, recorded bat calls were divided into low (<35 kHz) and high (>35 kHz)
frequency calls as an index to species variation in the study area. During the study
period, substantially greater high frequency bat calls were recorded, indicating higher
relative abundance of small bats such as Myotis species. Other bat species such as
eastern red bat and eastern pipistrelle have been recorded as fatalities at wind projects in
castern North America in much greater abundance than Myotis species (Johnson 2005,
Arnett et al. 2005). Similarly, in the Pacific Northwest low frequency bat species such as
silver-haired bat and hoary bat fatalities at wind projects have been recorded in much
greater abundance than Myotis species (e.g., Erickson et al. 2000, 2003, 2004; Young et
al. 2006, 2007). Species of bats that produce low frequency calls tend to be larger-
bodied, with higher wing-loading and less maneuverability. As a result, they generally
are strong, fast fliers that forage in open areas with less vegetative clutter. Species with
high wing-loading also tend to be long-distance migrants, many of which appear to be
particularly susceptible to collisions with wind turbines (Johnson 2005, Kunz et al.
2007b).

Potential Impacts

The mean number of bat passes per detector night at the Whiskey Ridge project area is
higher than similar data collected at Buffalo Ridge, Minnesota and Foote Creek Rim,
Wyoming, where bat collision mortality was low. When comparing the rates at the
anemometer locations, the rates are very similar to those observed at those sites. The
overall rate, including the wetland and forest sites in the average, is still much lower than
that recorded at sites in West Virginia and Tennessee where bat mortality rates were high
(Table 1). Based on the relatively small numbers of low frequency calls recorded at the
Whiskey Ridge project area, it appears that long-distance migrants were not very
common at low elevations during the period sampled. Low numbers of bats have been
found at the adjacent Wild Horse project (WEST 2007b), which strongly supports the
conclusion that the potential impacts to bats from a wind project built at the Whiskey
Ridge site are not expected to be greater than other regional wind projects. Additional
information regarding this assessment may be found in WEST (2007a).
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Table 1. Wind Projects in the U.S. with Pre-Project Anabat Sampling Data and Post-
Construction Mortality Data for Bat Species.

Detector Bat activity Mortality
Project Area Study Period nights (#/detector/night)  (bats/turbine/yr)
Mountaineer, WV Aug 1-Sep 14, 2004 33 38.3 38.0
Top of lowa, 1A Sep 4-Oct 9, 2003; 42 349 10.2
May 26-Sep 24, 2004
Foote Creek Rim, WY Jun 15-Sep 1, 2000-01 39 2.2 1.3
Buffalo Ridge, MN Jun 15-Sep 1, 2001 216 2.1 2.2
Buffalo Mountain, TN Apr 1-Sep 30, 2001-02 149 23.7 20.8




Figure 1. Nightly bat activity at the proposed Whiskey Ridge Wind Project area,
May 17 through October 30, 2007.
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Figure 2. Spatial bat activity at the proposed Whiskey Ridge Wind Project area,
May 17 through October 30, 2007.
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Figure 3. High-frequency (HF bats) and low-frequency (LF bats) bat activity at the
proposed Whiskey Ridge Wind Project area, May 17 through October 30, 2007.
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