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1. INTRODUCTION

The Buffalo River flows east-west through western New York prior to emptying into Lake Erie. As a
major river system with a direct hydrologic and physical connection to the Great Lakes, its historic value
as a rich natural resource for humans is well documented (Daloglu et al 2012, Sierszen et al 2012, Trebitz
et al 2009). The great Seneca Nation of American Indians thrived in this landscape for centuries hunting,
fishing, and gathering by seasonally moving through large tracts of riparian forest, managed meadows,
expansive freshwater wetlands, and both riverine and lacustrine aquatic environments as seasonal
harvest would dictate (Ganter 2009, Drewes and Silbernagel 2012, Ellis et al 2011).

Shortly following European settlement in the late 1700’s, extensive logging, livestock management, and
new agricultural practices imposed new ecological stressors to this environment and altered the socio-
ecological system (Hristov 2012, Ireland and Booth 2012, Vadeboncoeur et al 2012). Robust industrial
growth beginning in the late 1800’s resulted in the re-shaping of the river’s banks and significant,
sustained deleterious impacts to both the terrestrial and aquatic ecosystems within the Lower Buffalo
River. As a bustling metropolis, residential housing developments abut industrial development, leaving
little space which is not graded, paved, or bulkheaded within the historic bounds of the Lower Buffalo
River and its adjacent habitats. The decline of industrial manufacturing in the AOC has left numerous
industrial sites abandoned which are now available for re-colonization by plants and animals to various
degrees, generating an urban ecology setting. Under these conditions the Lower Buffalo River
ecosystem exists today.

1.1. Project Background

The primary objective of this project is to develop a baseline assessment of the current abundance,
diversity, and relative distribution of three vertebrate faunal assemblages (herpetofauna, avifauna, and
mammals) within the Lower Buffalo River Area of Concern (AOC). The data collected, survey design and
methods will aid in valuing ongoing and future efforts to improve ecosystem health within the AOC via
comparative analysis.

The Buffalo River AOC, along with 42 other designated AOCs, was established due to the signing of the
amended Great Lakes Water Quality Agreement (GLWQA) in 1987. This agreement engages both the
USA and Canada in cooperative measures to protect water quality of the Great Lakes (usepa.gov). New
amendments were singed into this agreement on September 7, 2012 related to ecological harm, climate
change, nearshore environments and aquatic invasives (usepa.gov).

Under the Great Lakes Legacy Act (GLLA), a comprehensive approach to identifying, quantifying, and
remediating ecological, toxicological, and sociological stressors to the contributing watersheds of the
Great Lakes Ecosystem is supported. Remedial Action Plans (RAP) were generated for each designated
AOC. The Buffalo River Remedial Action Plan (BRAP) (BNR 2008) calls out location-specific issues (i.e.
contaminated sites) as well as resultant impairments to human and wildlife use within the AOC. The
metrics for quantifying these issues are measured in Beneficial Use Impairments (BUIs) which detail
particular overarching degradations within or upon ecological and sociological function. BUIs relevant to
this project are #s 3 & 14, Loss of Fish and Wildlife Populations and Loss of Fish and Wildlife Habitat,
respectively.

N . .1
Delisting criteria™ are as follows:

1De|isting criteria language from the International Joint Commission’s website (www.ijc.org)
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® For BUI #3 - When environmental conditions support healthy, self-sustaining communities of
desired fish and wildlife at predetermined levels of abundance that would be expected from the
amount and quality of suitable physical, chemical and biological habitat present. An effort must
be made to ensure that fish and wildlife objectives for Areas of Concern are consistent with Great
Lakes ecosystem objectives and Great Lakes Fishery Commission fish community goals. Further,
in the absence of community structure data, this use will be considered restored when fish and
wildlife bioassays confirm no significant toxicity from water column or sediment contaminants.

® For BUI #14 - When the amount and quality of physical, chemical, and biological habitat required
to meet fish and wildlife management goals have been achieved and protected.

To date, millions of dollars have been invested in habitat and green infrastructure projects currently
underway that promise to greatly restore the Buffalo River AOC's ecosystem. Included are significant
shoreline restoration efforts supported by the GLLA.

Currently, no formal scientific data set exists to record the populations of birds, reptiles, amphibians, or
mammals specifically within the Lower Buffalo River AOC. Some pre-existing data does exist for birds
(BOC 2006, Crewe et al 2006), mammals (Makarewicz et al 1982) and herpetofauna (Crewe et al 2006),
but much of it is anecdotal or designed with other intentions, providing no statistical strength to support
trends in the Lower Buffalo River AOC terrestrial wildlife populations moving forward. This project has
created a standardized and repeatable survey design to merit changes in wildlife populations over time
within the Lower Buffalo River AOC, using peer-reviewed, scientifically valid data collection methods.
Tied into the larger context, as ecological restoration and enhancement projects are implemented with
the intention of delisting various BUIs, (alongside variables inherent with an urban ecosystem, such as
industrial and residential development activity) this baseline data set will serve to compare any faunal
responses to implemented habitat improvement efforts and may aid in determining locations and
appropriate restoration activities within the AOC.

1.2 Project Area

Adhering with the boundaries of the Area of Concern, the project location spans 6.2 linear miles of the
Lower Buffalo River (including the ship canal) and immediately adjacent terrestrial landscape (Appendix
1-Map 1). In addition to the AOC, two survey locations (totaling 5 sampling points) were established to
document faunal activity immediately east and west (Seneca Bluffs restoration site and coastal Lake
Erie, respectively) of these bounds for comparative analysis and regional connectivity.

1.3 Quality Assurance Project Plan

In compliance with USEPA fund allocation requirements, a Quality Assurance Project Plan (QAPP) was
generated for the project. The purpose of the QAPP is to help ensure that the data collected will be well
documented and scientifically valid. Following two review and revision periods, the final approved
QAPP for the Buffalo River AOC Wildlife Survey was approved on October 30, 2012 (Appendix Il). This
comprehensive project plan enabled funding sources (USEPA), regulatory bodies (USEPA, NYSDEC), grant
administrators (BNR), and consultants (AES) to formally agree upon project-specific goals, review and
approve methods for data collection and record keeping, and appropriate personal responsibilities for
timely and efficient project execution.
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2. METHODS AND MATERIALS
2.1 Survey Methods

A combination of peer-reviewed and scientifically valid field survey methods were employed to collect
data on three vertebrate faunal assemblages (avifauna, herpetofauna, and mammals). Survey methods
were selected to adequately sample target fauna while remaining within budgetary and temporal
constraints. Another key factor in determining survey method selection and intensity of survey effort
(i.e. number of sampling locations) was repeatability. This project is framed as a baseline biological
assessment and has been designed with the expressed intention of achieving comparative analysis of
collected biological data over time to develop a faunal performance metric in direct correlation with BUI
#3. Sampling points were selected in stratified random fashion, ensuring adequate representation of all
available habitat types for target fauna (Boitani and Fuller 2000). Stratifying sampling efforts by land
cover with specific knowledge of target fauna natural history is proven to increase precision of
population estimates (Thompson 2002). A total of 20 points were ultimately selected within the
selected habitat types, 15 within the AOC (study area) and 5 within neighboring locations (reference
area) (Map 2). In-river and in-lake aquatic habitats (benthic, pelagic, upper water column, etc.) were
excluded from the scope of this project and were therefore excluded from survey point allocation
efforts. However, target fauna observed at the surface of aquatic systems were documented (ex. loafing
or foraging waterfowl, swimming mammals, basking turtles, etc.) and visual access to both the Buffalo
River and coastal Lake Erie were intentionally incorporated.

In addition to representative sampling points, generalized comprehensive survey methods were
employed as a supplement to each of the respective faunal search efforts. Selected search methods are
not only cost-effective but are excellent methods for reflecting diversity and relative abundance
(Tiebout 2003, Siegel and Doody 1996). During these surveys, observations of non-target fauna,
primarily invertebrates, were also documented (see Section 3.5 Anecdotal Observations).

This wildlife survey represents year one (baseline data) of a multi-year survey effort designed to assess
population trends (abundance, diversity, and distribution) in three vertebrate faunal assemblages within
the Lower Buffalo River AOC over time. Subsequent execution of survey efforts to this extent are not
within the scope of this project. Statistical power of the overall study will be determined by typical
animal ecology constraints, primarily detection probabilities of target fauna, number of sample points,
years of comparable data collected, and surveyor bias. Strict adherence to the original survey methods
(described below), temporal and spatial execution (also described below), and adequate repetition of
total survey effort over time will decrease controllable variability and, thusly, increase the probability of
detecting actual population trends (Gibbs et al. 1998). To encourage adherence to the original survey
methods for future surveyors, literature associated with various survey methods are hyperlinked within
relevant sections (hold “Ctrl” and click on underlined links to access literature) and data sheets for re-
use are found in Appendix IIl.

2.1a Habitat

General Habitat Characterization — Although not required, a general habitat characterization was
completed at all survey points as part of the stratified random process. Characterizations were based
upon Reschke 1990 and Edinger et al. 2002 (Document Link) to effectively classify vegetative strata and
plant community types. Descriptions and associated photographs can be found in section 3a.Habitat
Descriptions. The purpose of this exercise was to allow future observers to identify major changes in the
ecological condition of survey locations which may correlate to changes in faunal activity over time.
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Representative plant species are mentioned, but accurate documentation of floral species was not
conducted (beyond the scope of project).

Phase | Bat Habitat Assessment — A qualified New York bat biologist visited the site and assessed the
structural features (both biotic and abiotic) to determine the potential habitat available for resident and
migratory bat species. Characterizations are related to structural and ecological life history
requirements of the extant resident and migratory bat species in western New York (e.g. roost trees,
water sources, foraging conditions, etc.).

2.1b Avifauna

Point Count Survey — Unlimited distance single-observer point counts were conducted at pre-
determined survey locations (Map 2) following Ralph et al. 1995
(http://www.fs.fed.us/psw/publications/documents/wild/gtr149/gtr 149.html).

Counts were 5 minutes long during the breeding season and extended to 10 minutes during wintering
and migratory seasons. Intervals of 0-3, 3-5, and 5-10 minutes were documented for future statistical
power in data analysis. Data variables include direction from observer, behavior, height, flight pattern,
and New York State Breeding Bird Atlas Code observations (http://www.dec.ny.gov/animals/7308.html).

2.1c Herpetofauna

Calling Anuran Survey — Calling amphibian surveys were conducted at each pre-determined sampling
location (Appendix |, Map 3). This is an extremely valuable, non-intrusive, and cost-effective means of
determining critical habitat, species diversity/richness, and loosely defined relative abundance
estimates. Protocol followed nationally implemented methodology to provide maximum comparability
to other and future data sets (Crewe et al. 2006; Weir and Mossman, 2005) (NAAMP Protocol Link).
Essentially, this involves site visits during the anuran calling activity season in western New York (March-
July) on warm, humid nights. Observers approached potential breeding pools and waited ~5 minutes for
acclimation. The observer(s) then documented each species of anuran as identified by calling males.
Relative abundance is estimated by the calling intensity of the chorus. Climatic and weather conditions
are recorded, including wind speed, temperature, and precipitation.

BNR has actively engaged in the Marsh Monitoring Program (Crewe et al.2006). The methods used here
coincide with the Marsh Monitoring Program’s protocol, allowing for direct data comparison.

2.1d Mammals

Acoustic Bat Monitoring - Bat activity data were collected using broadband acoustic detectors (AnaBat
SD-2 zero-crossing ultrasonic detectors, Titley Electronics Pty. Ltd., Ballina, NSW Australia). AnaBat
detectors record the frequency of bat echolocation calls over time to compact flash cards (CF cards).
Four detectors were deployed for a one night study on October 16, 2012. The AnaBat detectors were all
located at or slightly above (<1 foot) ground level.

Deployment locations were selected based on a previous site assessment and bat habitat suitability. All
detectors were located in different urban landscapes, with varying herbaceous cover types and percent
of tree/shrub cover.

All microphones were positioned directly up to create the maximum zone of reception for collecting
data. The detectors were powered by 4 — AA batteries. The detectors were turned on at deployment
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and were powered down when sampling concluded. Detector sensitivity was calibrated prior to field
deployment according to Larson and Hayes (2000).

Bat acoustic monitoring data were downloaded after field investigations. Each data file was downloaded
using a computer application program, cfcread.exe, designed for downloading and processing AnaBat
data. Once the data were downloaded, they were transferred for later analysis to a folder with the site
name, card number and date of download. Each card was given a specific number which correlated to
the monitoring location and unit number.

Prior to summary and analysis, all irrelevant noise was eliminated from the data using filters in the
AnaBat analysis program, Analook. The clean bat calls were placed in previously labeled bat call files
with monitoring location, CF card number and date of download. We defined a bat call as a series of 22
echolocation calls with duration of 210 ms (Hayes 1997; Thomas 1988; Weller 2007). Each call file was
visually inspected to determine whether it was a bat pass. Bat passes were then identified to species,
comparing minimum frequency and call shape to a library of vocal signatures (O’Farrell et al. 1999).
Unidentifiable calls were labeled as being produced by high (=35 kHz) or low (<35 kHz) frequency
echolocating bats, based on their minimum frequency. Voucher calls are reported in Appendix 2.

Sherman Live (small mammal) Trapping Survey — Small mammal traps can be effective for sampling
small mammal populations in terrestrial landscapes (DeSa et al 2012). Clustered arrays of Sherman live
traps (3”x3.5”x9” LFA Folding Trap) were positioned near onsite refuse piles, dirt mounds, and forest
floors in 6 selected locations (Map 6) using pre-existing methods (DeBondi et al 2011, Eulinger and Burt
2011, and Williams and Braun 1983). Traps were pre-baited with a peanut butter/oatmeal mix and left
open for one night prior to trapping to attract resident small mammals. Trap doors were then set and
trapping occurred over two consecutive nights. Survey efforts occurred twice during the season
(spring/summer and fall). Under NYSDEC law, this activity is regulated under a Scientific Collection
Permit. Please refer to Appendix IV.

2.1e General

Time- and Area-Constrained Searches (TCS) — Using methods in Campbell and Christman 1982, Applied
Ecological Services (AES) and Conservation Connects (CC) biologists targeted peak activity seasons and
times of day to traverse pre-established spatial polygons throughout the AOC. After a rapid
reconnaissance, polygons were strategically selected (Map 4) include onsite features which may be
attractive to extant vertebrate wildlife, and/or expose key potential habitat, including basking
structures, nesting mounds, surface cover (refuse piles and coarse woody debris), foraging habitat, and
overwintering habitat for herpetofauna; burrows, middens, and scat/tracks for mammals; and pockets
of migrant passerine in wood lots, old fields and wetlands. TCS was employed for all three target faunal
assemblages and survey events targeted key activity periods and optimal climatic conditions within
these periods for the appropriate group. Time-constrained searches are most useful for determining
presence or absence of species and for providing initial data on the types of microhabitats occupied by
individual species (Corn and Bury 1990)

Transect Searches — Walking and driving/road transects were established during the study design phase.
These transects were walked/driven searching for any target fauna while noting opportunistically
observed invertebrates as well. Due to site access limitations certain proposed walking transects were
unable to be accessed. Walking transect search methods involved carefully and methodically advancing
along pre-determined routes, searching for individuals or evidence of individuals within target faunal
assemblages. Observers were allowed to leave the walking route to investigate potential observations
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and/or catch herpetofauna for confirming identification. To minimize bias, a specific assemblage was
targeted each event (e.g. migratory birds in April, snakes and basking turtles in late June, mammal tracks
in winter, etc.), but all vertebrate fauna observed during transect search events were documented,
regardless of the intended target group.

Random Opportunistic Searches - This scientifically valid survey method is not limited by temporal or
spatial constraints and is largely dependent upon the discretion of the observer. The observer may
exploit unforeseen encounters with optimal basking locations, potential nesting grounds, surface
concealment cover, or other structural habitat attractive to snakes, turtles, or amphibians while
conducting other activities onsite. Additionally, when an observer encounters heightened bird activity,
regardless of what duties are being performed, he/she may opportunistically document the observation.
This search method is best employed by experienced field biologists, as a keen sense for changes in
climatic conditions during certain seasons and times of day or other subtleties associated with the
landscape are opportunities for this method to be successful.

Reference Site Selection — As part of the project a reference location was selected to compare study area
faunal populations to. The selection of a reference location for this project proved difficult due to land
use restrictions within the AOC (highly urbanized setting) and geographic distance to a comparable
ecosystem which reflects true reference area conditions. “A reference site in the broadest sense is an
ecosystem that serves as a model for restoring another ecosystem. This implies that:

(1) The reference site has more intact, autogenic ecological processes, higher functionality, more
complex structure, and greater diversity than the system to be restored.

(2) The biophysical site conditions of the reference site closely match those of the restoration
site.”(excerpt from University of Washington memo hyperlinked below)

For additional information on reference siting in ecological restoration, please read this brief but
informative memo prepared by the University of Washington (Reference Site Memo Link).

For highly degraded sites, such as the urbanized landscape within the Buffalo River AOC, a “true
reference” location may not provide significant value since the gap between autogenic ecological
processes and the restoration potential of the study area may be too great or set unrealistic restoration
goals. For this reason, a reference location may be used more for suggestive, rather than prescriptive
purposes. Remaining within the Lower Buffalo River watershed and finding a location which represents
onsite habitats in an improved state drove the decision to use the ~34 acre Seneca Bluffs restoration site
as the reference location for this project. Additionally, the Seneca Bluffs restoration site is the nearest
area which has remnant native soils (39% Hamlin silt loam and 9% Fluviquents and Udifluvents, native
floodplain alluvium soils) (http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx).

The selected reference area currently does not suffer from many of the ecological impairments within
the AOC (invasive species are controlled, native plant diversity is maintained, the river exhibits a back
channel/point bar, floodplain forest exhibits referencial structure, some native soils exist, an emergent
marsh cove is present, and ‘softer’ edges to the river exist in general) and is within the same watershed.
Since the management of invasive species does not constitute an autogenic ecological process, this
reference location is not a true reference site, but can still aid in determining future AOC restoration
activity.

10
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The additional reference location, coastal Lake Erie, was chosen due to its hydrological connectivity to
the AOC and its inherent influence on the site. Coastal Lake Erie was included to ensure that data
associated with the lake edge was in the original data. While this doesn’t represent onsite goals (no lake
in the AOC), the Lower Buffalo River is intimately connected to the Lake and the animals that use it (in
all seasons). Future restoration can be aided by understanding what animals move through the site that
may directly benefit from river-associated restoration efforts (e.g. migrating and breeding waterfowl
and raptors, nesting gulls and terns, wintering birds, riverine turtle re-colonization, etc.). All data
associated with this reference location may or may not be included in future analysis, but our team
found it important to have the data included within the baseline assessment.

2.2 Materials

Primary field investigation equipment is listed below. Specialized equipment (such as Sherman live traps
and Acoustic monitoring equipment) is detailed within the above sections:

e 10.5 x roof prism Kowa Series Binoculars

e 60 x Optical Zoom Kowa TSN Spotting Telescope and Manfrotto Tripod (for TCS and Transects)
e Thermo hygrometer (Digital Temperature and Relative Humidity Gauge)
e Relevant Field Data Sheets and Metal Case Clipboard

e Field Observation Notebook

e Digital Camera

e GPS Unit

e Brimmed Hat, Pants, & Long Sleeves

e Sturdy % Boots

e Bug Spray, Sunscreen and Other Personal Protective Equipment

e Letter of Permission/Intent to Collect Scientific Data (Provided by BNR)
e NYSDEC Scientific Permit (during Sherman Trapping Events)

e Water, Protein Snacks

e Cell Phone (with Local/Relevant Emergency and Project Contact Sheet)
e Site Navigation Maps and Relevant Field Identification Guides

3. RESULTS

The following sub-sections provide survey locations, summary data and comparative analysis of the
collected data per faunal assemblage (Avifauna, Herpetofauna, Mammals, and Anecdotal).

3.1 Habitat Descriptions

A total of 20 sites were selected (15 onsite, 5 offsite). Table 1 briefly describes each survey point
location. More information on the various habitat types which were observed present within the AOC
are detailed thereafter. Rows highlighted in purple are defined as reference areas, rows in white (no
color) are within the AOC (study area), and rows highlighted in gray were removed/merged with data
from another point location. Due to the relatively small patch sizes of all naturalized locations within
the AOC, the documentation of primary, secondary and, sometimes tertiary habitats are noted.
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The survey point ID codes correlate to all original data sheets and are used to refer to observational
notes within the report body. Common names for site locations are included in the notes column.
Please use Table 1 as a reference for site ID, name, and habitat type correlation while reviewing this

report.

Table 1. Point Count Site Location Descriptions

Survey

Point GPS | Latitude | Longitude Dominant Secondary Habitat Notes
D # | (Northing) | (Westing) Habitat Type Type(s)
Open Water Grassland (short)/ Coastal Lake Erie
BUF101 | 54 | 4252.066 | 78 52.944 | (Lake) Developed (industrial) Off of Fuhrman Blvd.
Grassland Open Woodland/ Field Near Coastal Lake Erie
BUF102 | 55 | 4251.918 | 7852.626 | (short) Developed (industrial) Off of Fuhrman Blvd.
Open Water Hedgerow/Developed Ship Canal Head (access via
BUF103 | 56 | 4251.559 | 7852.165 | (Ship Canal) (industrial) underpass)
Riparian
Woodland Open Water (River)/ Buffalo River - Ohio St Public
BUF104 | 57 | 4251.973 | 7852.104 | (park) Developed (industrial) Fishing Access
Old Field
BUF105 | 58 | 4252.289 | 7852.178 | (shrub) Developed (industrial) Miami Street Abandoned Lot
Woods east of Katherine and
BUF106 | 59 | 4251.981 | 7851.333 | Riparian Forest | Developed (residential) O'Connell Streets
Developed (industrial)/ End of Katherine St (Merged
BUF107 | 60 | 4251.386 | 78 51.561 | Riparian Forest | Old Field with BUF 109)
Old Field (grassland tall)/ Katherine Street Peninsula
BUF108 | 61 | 4251.431 | 7851.357 | Riparian Forest | Open Water (river) SE
Old Field Riparian Forest/ Katherine Street Peninsula
BUF109 | 62 | 4251.437 | 7851.478 | (grassland tall) Developed (industrial) SC
Open Wetland (Pond)/ Open
BUF110 | 63 | 4251.820 | 7851.102 | Woodland Water (river)/ Riparian End of Smith Street Park
North of Abbey St along
Open Developed (residential)/ Riverbend Fence (Merged
BUF111 | 64 | 4251.478 | 78 50.242 | Woodland Grassland (short) with BUF 120)
Bailey Woods
Open Water (river)/ Payson Ave behind Shopping
BUF112 | 65 | 4251.596 | 7849.805 | Riparian Forest | Developed (residential) Center on Fishing Trail
Open Water (river)/ Bailey Peninsula. Park at Top
BUF113 | 66 | 4251.674 | 7849.581 | Riparian Forest | Developed (commercial) Knotch Auto (Scott)
Open Water Developed (commercial)/ | Bailey Street Bridge
BUF114 | 67 | 4251.626 | 78 49.501 | (river) Riparian Forest (edge) Across Street from BUF113
Open Water
Open (river)/Developed Seneca Bluffs Entrance
BUF115 | 68 | 4251.824 | 78 49.216 | Woodland (residential) Meadow/Woodland
Old Field (tall, Riparian Forest/Open
BUF116 | 69 | 4251.936 | 7849.167 | managed) Water (river) Seneca Bluffs Tip
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Floodplain Wetland/Old
Field (grassland tall)/
BUF117 | 70 | 4251.929 | 78 49.024 | Riparian Forest | Open Water (river) Seneca Bluffs SE
Old Field Successional Upland
BUF118 | 71 | 4251.854 | 78 49.094 | (grassland tall) | Forest Seneca Bluffs S
Old Field
BUF (successional Riparian Forest/ Open
119 110 | 42.51.377 | 78.50.086 | upland forest) Water Porkpie
BUF Old Field Successional Upland
120 107 | 42.51.298 | 78.50.201 | (grassland tall) | Forest Emergent Wetland | Riverbend S
Old Field
BUF (grassland
121 108 | 42.51.232 | 78.50.340 | short) Open Water Riverbend W
Old Field
BUF (grassland
122 109 | 42.51.377 | 78.50.393 | short) Open Water Riverbend E

Purple = Reference Sites (off site)

Gray = Locations Removed or Merged (see notes)

White — Study Area (on site)

3.1a Old Field — Old fields are previously cleared areas of land which have been left fallow (little or no
active management), allowing for natural vegetative succession to dictate colonization of the space.

These can vary in site history (farm field, parking lot, forest, etc) and site conditions (soil chemistry, soil
compaction, pollution, seed bank, disturbance regime, etc). On site, we observe 3 general types of old
field distinguished by vegetative structure: grassland (short), grassland (tall) and early seral stage forest.

Grassland (short) —Canopy is open and minimal woody plants are present, if any. Vegetation height
rarely exceeds 16” in these areas. Short grassland locations onsite are old industrial sites where a
mixture of compacted non-native soils and crumbling concrete/asphalt allow colonization by hearty cool
season grass (e.g. fescue and timothy) and aggressive forb species (e.g. clover), with intermittent
patches of bare soil/grave/concrete (Figure 1). Vegetative density and composition may vary
throughout these locations, creating heterogeneity. Three survey points exist within this habitat type.

Figure 1. Short grassland habitat at Riverbend Site. Note patchy nature of the grasses, forbs, and bare spots. Photo by Michael
J. McGraw on May 10, 2012.
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Grassland (tall) — Similar to the short grasslands, these are sections of land where there is no tree
canopy. The understory layer may consist of some woody species (sapling trees and shrubs), but is
largely comprised of taller herbaceous vegetation, including switchgrass (Panicum virgatum), mugwort
(Artemisia vulgaris), and Canada goldenrod (Solidago canadense) (Figure 2).

Figure 2. A barn swallow (Hirundo rustica) is observed gleaning insects (center) over a tall grassland patch at Katherine Street
Peninsula. Photo by Michael J. McGraw on May 10, 2012.

Early Seral Stage Forest — Canopy is open in onsite successional forest/old fields. Here, significant
woody vegetation is colonizing the understory and is mainly comprised of young cottonwood (Populus
deltoides) trees (Figure 3). Height of vegetation varies from 3-15’. Shrub species found here include
multiflora rose (Rosa multiflora) and blackberry sp. (Rubus sp.)

Figure 3. A doe white-tailed deer (Odocoileus virginianus) observed browse-foraging in the successional forest patch
dominated by cottonwood trees at Porkpie. Photo by Michael J. McGraw on November 10, 2012.
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3.1b Forests/Woodlands — Only small tracts of forested habitat remain within the AOC. Of these, most
are highly degraded and typically are linear in shape, bordering property lines and the Buffalo River.

Riparian Forest —Few remnant riparian forest ecosystems remain within the AOC. Canopy trees are
dominated by black willow (Salix nigra), with red maple (Acer rubrum), and cottonwood (Populus
deltoides) present. These forests typically border the river, especially in locations where there is a
natural connection/gradation to the river. Three onsite locations (Bailey Woods, Bailey Peninsula, and
Katherine Street Peninsula) and one offsite location (Seneca Bluffs) harbor small, but intact willow-
dominated riparian forests (Figure 4). Understory is typically dominated by invasive species, specifically
Japanese knotweed (Fallopia japonica) and mugwort.

Figure 4. An adult male Cooper's hawk (Accipiter
cooperii) perched near its nest in the riparian forest
at Bailey Woods. Understory here is a monoculture
of Japanese knotweed. Photograph by Michael J.
McGraw on May 11, 2012.

Open Woodland (Upland) — Numerous small tracts of
forest are present within the AOC which are managed as
parkland, residential/yards, or open space where tree
canopy is moderate and varies from 25-60’ in height,
depending upon age. Tree species found here include
cottonwood, red maple, black willow, and black walnut
(Juglans nigra). Understory is sparse to non-existent with
mowed lawns, Japanese knotweed colonies, or
mugwort/goldenrod patches in the herb layer. Older
cottonwood trees exist in groves at the offsite locations
(Seneca Bluffs and Coastal Lake Erie) as well as the Ohio
Street Boat Launch. Younger woodlands are present at the
south portion of the Riverbend site and Smith Street
Pocket Park.

Figure 5. An adult male rose-
breasted grosbeak in a cottonwood-
dominated woodland patch at
Riverbend. Photo by Michael J.
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3.1c Wetlands — No natural wetlands remain within the AOC besides open water habitat (Buffalo River)
and, possibly, a small river-connected section within Bailey Woods. However, some pocket wetlands
and a created pond do exist and are worthy of mention.

Buffalo River — The Buffalo River course through the heart of
the AOC. This is a shipping channel which is dredge-managed
for navigability (Landers 2011), causing a near total loss in
littoral shelve and shallow water habitat (Figure 6). Small
submerged aquatic vegetations beds were observed at Bailey
Street Woods and Katherine Street Peninsula.

Figure 6. A westerly view of the Buffalo River as it flows past the Smith
Street Pocket Park. Photo by Michael J. McGraw on November 20, 2011.

Smith Street Pond — A small linear pond has been created at the Smith Street Pocket Park (Figure 7).
This water body is bordered by planted shrubs, such as red osier dogwood (Cornus sericea) and
viburnum (Viburnum sp.). Common reed (Phragmites australis) is invading the north bank. Fragrant
water lily (Nymphea odorata), cattail (Typha sp.) and duck potato (Sagittaria latifolia) are present in the
small, but present, emergent zone.

Figure 7. The north bank of the Smith Street Pocket Park Pond. Eastern painted turtles (Chrysemys p. picta) were frequently
observed basking here. Note the common reed re-growth invading red-osier dogwoods along the bank. Photo by Michael J.
McGraw on May 10, 2012.
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Pocket Wetlands — Despite non-natural settings, water has been accumulating over time in disjunct,
isolated locations on the site. Water sources are precipitation/runoff and possibly, groundwater in
some instances. The most pocket wetlands observed were within the Riverbend site. With surface
water being seasonal/ephemeral, wetland plant species and soil queues distinguish these subtle
depressions from adjacent upland habitats, such as Joe-pye weed (Eupatorium maculatum), cattail
(Typha sp.), common reed? and hydric soils. Created wetland depressions exist offsite at Seneca Bluffs.

Figure 8. A northern brown snake (Storeria d. dekayi) captured in a trash pile within a pocket wetland at Riverbend. Note the
Phragmites and white grass (Leersia viriginica) in the background. Photo by Michael J. McGraw on May 10, 2012.

Floodplain Wetland — Wetlands influenced directly by river water levels (within the floodplain) are
potentially non-existent in the AOC. At Bailey Woods a small common reed-choked depression exists
which flows at-grade to the Buffalo River. This depressed area is fed by a stormwater culvert from South
Park and Payson Avenues. Despite culverting immediately above the wetland within its watershed and
the resultant erosion and channelization, this area may have historically been a forested floodplain
wetland based upon surrounding topography.

3.1d Disturbed/Urban — All onsite habitats are influenced
by anthropogenic disturbances. Those which are not
naturalized enough to be classified within a natural
community type (above descriptions) fall within this
category. This includes abandoned and active parking
lots, buildings, rail lines and roads where the dominant
land features are non-natural (Figure 9).

Figure 9. An abandoned loading dock along Miami Street in the AOC
(BUF105). Photo by Michael J. McGraw on November 21, 2011.

* AES recognizes that Phragmites australis, although preferential to wet conditions, may thrive in upland settings
and, therefore, no wetland determinations were made by singular observations of Phragmites. Hydric soils,
hydroperiods, and/or the observance of wetland obligate plant species (or any combination thereof) constitute
these designations.

17



FINAL 2012 Terrestrial Vertebrate Wildlife Survey of the Lower Buffalo River March 15, 2013

3.2 Avifauna

Point Counts — A total of 14 point count survey events
were conducted (2 winter, 3 spring, 3 summer, and 6
fall) at 20 survey points (Appendix lll). Map 2 displays
the distribution of survey point locations within the
study area. This effort includes 280 data sets and
4,300 active survey minutes, totaling 17,446 individual
birds observed. The most frequently observed species
during point count surveys were ring-billed gull (Larus
delawarensis) (20.43% of total observations), rock
pigeon (Columba livia) (13.28% of total observations),

red-breasted merganser (Mergus serrator) (12.35% of  Figure 10. An adult ring-billed gull foraging over coastal Lake Erie.
total observations), and European starling (Sturnus This was the most commonly observed bird species. Photo by MJM.
vulgaris) (7.55% observations).

A total of 169 bird species were observed during the survey effort in 2012 (Appendix IV). Of these, 124
were observed within the AOC and the remaining 45 were observed within the reference locations
(coastal Lake Erie and Seneca Bluffs) but not in the study area. Sixteen (16) species comprised over 85%
of all point count bird observations.

A total of 63 species were observed as confirmed or probable breeding status within the project location
(please refer to the methods section for a link to breeding bird code deflnltlons) An additional 3 species
(great horned owl, yellow-billed cuckoo, and orchard oriole)
were confirmed breeding within the reference locations but not
the study area.

A total of 98 species were observed during migration survey
efforts within the study area. An additional 32 species were
observed migrating through the area in reference locations
(immediately west or east of the AOC), but not observed within
the AOC/study area.

A total of 34 species were observed wintering within the AOC.
This includes migrants (7) and resident birds (27). One
additional species (snowy owl) was observed using nearby
resources during the winter but were not observed within the
AOC. That said, a local news channel covered an attempted
rescue of a snowy owl from a chimney located within the AOC,
proving these species was present (but died, sadly) within the
AOC.

Time- and Area-Constrained Searches for Avifauna — A total of
19.25 hours were invested in avifaunal TCS activity (Appendix V).
Dates selected primarily targeted passerine, waterfowl, and Figure 11. An adult male yellow warbler
shorebird migrations since the highly mobile nature of migrant (Setophaga petechia) on territory in the Bailey
foragers is best sampled by moving around versus standing in one  Woods riparian forest. Photo by MIM.
location. A total of 138 bird species were observed during TCS
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activity. Of these, 14 species were only observed via this method (not observed during point counts).
Map 3 shows the TCS areas.

Transect Searches — No additional bird species were identified using this method. See Appendix V for
time and dates of transect search efforts. Map 4 shows transect routes.

Regulatory Status of Observed Bird Species — Table 2 details the observed New York State Listed
Endangered, Threatened, and Special Concern bird species observed during the 2012 baseline faunal
assessment. Underlined species are hyperlinked to NYSDEC Species Profile Sheets. In addition to state-

listed species, a total of 36 Species of Greatest Conservation Need were observed onsite (NYSDEC 2005).

Of these, 6 were confirmed or probable breeders within the AOC (American woodcock, brown thrasher,
Cooper’s hawk, grasshopper sparrow, horned lark, and willow flycatcher).

Table 2. New York State Protected Species Observed During 2012 Wildlife Survey

Species NYS NYS NYS Special Onsite? Offsite? Breeding?
Common Name Taxonomic Binomial Endangered | Threatened Concern
Black Tern Chlidonias niger X X N
Peregrine Falcon Falco peregrinus X X N
Pied-billed Grebe Podilymbus podiceps X X N
Bald Eagle Haliaeetus leucocephalus X X X N
Common Tern Sterna hirundo X X X Y - Offsite
Common Loon Gavia immer X X
Osprey Pandion haliaetus X X X N
Sharp-shinned Hawk | Accipiter striatus X X X N
Cooper's Hawk Accipiter cooperii X X Y
Common Nighthawk Chordeiles minor X X X Unknown
Horned Lark Eremophila alpestris X X Y
Vesper Sparrow Pooecetes gramineus X X N

Ammodramus

Grasshopper Sparrow savannarum X X Y

note: Underlined Species are hyperlinked to NYSDEC Species Profile Sheets (hold “Ctrl” and click to view)

Comparative Assessment of Bird Data

Figure 12 details the abundance of individual birds observed within the AOC during point counts.
Densities were highest at the Field by Lake Erie (BUF102 = 1388 obs.), Katherine Street Peninsula Forest
(BUF 108 = 981 obs.), Riverbend Pocket Wetland/Woodland (BUF120 = 638 obs.), and Bailey Woods
Peninsula Floodplain Forest (BUF 113 = 601 obs.).
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Figure 12. 2012 Avifaunal Abundance per Location within AOC
(Study Area only)
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Figure 13 details avifaunal abundance for all surveyed locations. By far, the highest density of observed
avifauna was at coastal Lake Erie (BUF 101 = 5080 obs.). Daily activity by ring-billed gulls, common tern
nesting colony foraging behavior, and waterfowl migration largely contributed to the high number of
birds observed here.

Figure 13. 2012 Avifaunal Abundance Per Site Location (Study Area = blue
and Reference = purple)
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Figure 14 compares the avifaunal species diversity observed at all locations. Within the AOC, both BUF
108 (Katherine Street Peninsula Floodplain Forest) and BUF 120 (Riverbend Pocket Wetland/Woodland)
were the most speciose locations with 53 species observed. In the Reference Area, the greatest species
diversity was observed at BUF 116 (Seneca Bluffs Floodplain Forest/Old Field) with 59 species followed

by BUF 101 (Coastal Lake Erie) with 53 species.

Figure 14. 2012 Bird Species Richness per Site Location
(Study Area = blue and Reference = purple)

# of bird
species observed

Total Point Count Locations

3.3 Herpetofauna

Time and Area-Constrained Searches — TCS was the primary survey method used to identify reptiles and
amphibians on site. Over 17 site visits, a total of 57.5 surveyor search hours were expended. Time was
relatively evenly distributed between the established TCS areas (Map 3). A total of 6 reptiles and 6
amphibians were observed within the AOC (Table 3). No additional species were observed outside of
the AOC.

Calling Anuran Surveys — Three formal CAS events were conducted on April 4, April 27, and May 3. A
total of 5 species were observed during these events (American toad, northern green frog, northern
leopard frog, spring peeper and bullfrog). One additional anuran species (northern gray treefrog) was
observed opportunistically while conducting other survey methods on site, typically calling from
vegetation intermittently during daylight hours in summer and fall seasons.
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Table 3. Herpetofauna Observed During 2012 Wildlife Survey

Faunal Assemblage

Common Name

Taxonomic Binomial

Reptiles

common snapping turtle

Chelydra serpentina

eastern painted turtle

Chrysemys p. picta

eastern spinysoftshell

Apalone s. spinifera

northern brown snake

Storeria d. dekayi

eastern garter snake

Thamnophis s. sirtalis

shorthead garter snake

Thamnophis brachystoma

Amphibians

American toad

Anaxyrus americana

northern spring peeper

Pseudacris c. crucifer

northern gray treefrog

Hyla versicolor

northern leopard frog

Lithobates pipiens

northern green frog

Lithobates clamitans melanota

bullfrog

Lithobates catesbeiana

The most commonly observed reptile species was eastern garter snake (n=19) followed by eastern
painted turtle (n=16) (Figure 15). Sites which contained a mixture of habitats (field, forest, and
wetlands) produced the most reptile observations.

Figure 15. Total Reptile Observations
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The most commonly observed amphibian species were American toad (n="150 calling males) followed
by northern green frog (n=13 individuals + ~40 calling males) (Figure 16). Calling spring peepers® and
northern gray treefrogs were observed more so after the breeding season (summer and fall), calling
from vegetation within 100M of water, especially offsite at Seneca Bluffs, but also on site within areas
containing floodplain forest and the Riverbend site. No salamander species were observed during the
data collection effort (see discussion).

* Northern spring peeper abundance data provided in the RAC presentation was erroneous/mistakenly over-
estimated. The data provided here accurately reflects the original data sheets.
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Figure 16. Total Amphibians Observed

American toad northern spring northern gray northern  northern green
peeper treefrog leopard frog frog
Species

bullfrog

Regulatory Status of Observed Herpetofauna — Below is a table (Table 4) detailing the observed New

York State Listed Endangered, Threatened, and Special Concern bird species observed during the 2012

baseline faunal assessment. In addition to state-listed species, a total of 2 Species of Greatest

Conservation Need (eastern spiny softshell and short-head garter snake) (Figure 17) were observed
onsite (NYSDEC 2005). Interestingly, neither of these species are considered within the Lake Erie Basin
ecological region (see Discussion).

Table 4. New York State Protected Herpetofauna Species Observed During 2012 Wildlife Survey

Species i
P NYS NYS NYS Special Onsite? Offsite? Breeding?
- . Endangered | Threatened Concern
Common Name Taxonomic Binomial
eastern spiny softshell Apalone spinifera X X ?

Comparative Assessment of Herpetofauna Data

Figure 18 compares the abundance of all herpetofauna (reptiles and amphibians combined) observed
per designated TCS area. Abundance was highest in the Riverbend location (TCS area #5) due to the
highest density of observed breeding American toads during CAS and individual snakes (Figure 20)
captured during TCS, followed by Smith Road Park (TCS area #4) due to breeding Lithobatids and an
eastern painted turtle (Figure 21) population in the created pond.
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Figure 17. A neonate shorthead garter snake found in a roof shingle pile at

Riverbend. This confirms active breeding within the AOC for this unique
species. Photo by MJM.
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Figure 18. Herpetofaunal Distribution by TCS Area
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Figure 19 displays the above abundances by faunal assemblage, highlighting the weighted use of TCS
areas by both reptiles and amphibians. Again, locations with habitat heterogeneity revealed higher
abundance and diversity of herpetofauna.

Figure 19. Relative Abundance of Herpetofauna per TCS Area
by Assemblage
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Figure 20. An adult eastern garter snake in-situ as revealed concealed under a wooden board at
Riverbend. Photo by MJM.
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Figure 21. An adult painted turtle basking on the north bank of the Smith Street pocket park. Photo by MJM.

3.4 Mammals

A total of 20 mammal species were confirmed/ observed within the AOC (Table 5). Four (4) methods
were used to compile these observations.

Table 4. Total Mammal Species Observed within LBR AOC in 2012

Common Name

Taxonomic Binomial

Notes

eastern red bat

Lasiurus borealis

Riverbend, Porkpie, Bailey Woods & Reference Site

hoarybat

Lasiurus cinereus

Riverbend, Porkpie, Bailey Woods & Reference Site

house mouse

Mus musculus

atlocations close to residential development

white-footed/ deermouse

Peromyscus sp.

abundantin fields

short-tailed shrew

Blarina brevicauda

fields and forest near buildings

meadow vole

Microtus pennsylvanicus

fields

eastern chipmunk

Tamias striatus

Bailey Peninsula & Reference Site

eastern graysquirrel

Sciurus carolinensis

abundant

eastern cottontail rabbit

Sylvilagus carolina

common in shrubby fields throughout site

American mink

Mustela vison

along naturalized shorelines (tracks, burrows) at Bailey

Woods & Reference Site

muskrat

Ondatra zibethicus

in Smith Street created pond

American beaver

Castor canadensis

recent evidence (tree girdling) at Reference Site

opossum Didelphium virginianum 4 DOR on South Park Ave.

striped skunk Mephitis mephitis Porkpie

groundhog Marmota monax numerous

raccoon Procyon lotor abundanton site, tracks on naturalized shorelines
red fox Vulpes vulpes den near BUF 102

eastern coyote

Canis latrans var.

scatand tracks at Riverbend

white-tailed deer

Odocoileus virginianus

abundant, mostly Riverbend, Porkpie, and Katherine St.

feral cat

feral cat

abundant
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Time- and Area-Constrained Searches — A total of 7.5 hours were expended focusing primarily on
mammials while conducting TCS (1.25 hrs/TCS area). Many :

of these observations consisted of evidence of recent s?
mammal presence/activity (ex. beaver chewing, coyote scat, :
raccoon tracks, etc.). A total of 14 species were observed
during TCS activity. Two species, meadow vole and short-
tailed shrew, were only observed during Sherman live

trapping.

Sherman Live Trapping — Two trapping events were
conducted on 7/31-8/2 and 10/16-18 for a total of 2880 trap
hours over 6 trapping locations (Seneca Bluffs, Bailey
Woods, Porkpie, Riverbend, Katherine Street, and Fuhrman
Boulevard). Eleven (11) captures were documented
consisting of 3 species (Peromyscus complex sp., short-tailed
shrew, and meadow vole) (Figures 22 & 23). Some traps
seem to have been predated (evidence of tampering and
some blood on/in the traps) at the Seneca Bluffs array.
Additionally, at 4 of 6 sites some traps were ‘triggered’ (trap door closed) with bait consumed and scat
left inside, but no was animal captured.

Figure 22. A Peromyscus complex mouse species captured
in a Sherman live trap at Riverbend. Photo by Nathan
Grosse.

Figure 23. Distribution of Small Mammals Captured in Sherman Live
Trap Arrays
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Transect Searches — Driving transects revealed nocturnal mammal activity as well as locations where
mammals were being killed along roads. Eight (8) species were observed during driving transects. The
highest density of road-killed and live mammal observations during driving transects was along South
Park Avenue (north and south). The most commonly observed road-killed species was gray squirrel
(n=21), followed by opossum (n=4) and raccoon (n=2). Not all proposed walking transects were able to
be accessed due to private property/lack of permission. Walking transects were most productive in
conjunction with TCS efforts when active investigation of findings could be pursued. A total of 16
species were observed during walking transects. The highest densities of observed mammals during
walking transects were white-tailed deer (n=43), gray squirrel (n=19), groundhog (n=14), and red fox
(n=7). Please note that individual animals are likely repeatedly counted (ex. herd of ~7 deer at
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Riverbend/Porkpie were observed on numerous site visits). One species, house mouse was only
observed during walking transects.

Phase | Bat Habitat Assessment - Several different natural communities are present at the Buffalo River
Project. Most of the remaining natural areas within the project limits are influenced heavily by urban
activities. A more detailed supplemental bat survey report can be found in Appendix VII. The following
is a description of natural communities present:

1. Successional Old Field: This natural community is dominated by forbs and grasses and occurs on
sites within the project area that have been cleared or used for development, and then
abandoned. Species observed in these areas include goldenrods (Solidago spp.), bluegrasses
(Poa pratensis and P. compressa), timothy (Phleum pretense), quackgrass (Agropyron repens),
brome (Bromus inermis), orchard grass (Dactylis glomerata), common evening primrose
(Oenothera biennis), cinquefoil (Potentilla spp.), calico aster (Aster lateriflorus), New England
aster (Aster novae-angliae), wild strawberry (Fragaria virginiana), Queen-Anne’s lace (Daucus
carota), ragweed (Ambrosia artemisiifolia), and dandelion (Taraxacum officinale). Few scattered
shrubs and trees were present in these communities, and included dogwood species (Cornus
spp.) and cottonwood saplings (Populus deltoides). Areas that would be classified as a
successional old field include Riverbend, Pork Pie, and portions of the Seneca Bluffs site. These
areas are not as advantageous for bats due to decreased insect availability, but could be used in
transit to other areas of the project.

2. Pond: This natural community is dominated by forbs and grasses, and occurs on sites within the
project area that are currently used for recreational purposes. Species observed in this natural
community included duckweeds (Lemna minor, L. trisulca), waterweed (Elodea canadensis),
pondweeds (Potamogeton spp.), and white water-lily (Nymphea odorata). These ponds may be
slightly eutrophic, and could include several different species of fishes and macroinvertebrates.
Areas in the project location that would be classified as a pond include the Smith Road pocket
park. These areas can be advantageous for bats due to high insect availability and ease of
maneuverability if ponds are relatively free of floating vegetation for drinking water purposes.

3. Floodplain Forest: This natural community is defined as an area that occurs on mineral soils on
low terraces of river floodplains. These natural areas are characterized by the flood regime,
typically flooding in spring and drying out in late summer. Species observed in this natural
community include willow (Salix species), butternut and black walnut (Juglans cinera, J. nigra),
oaks (Quercus bicolor, Q. palustris), and box elder (Acer negundo). Several other tree species
may also occur. Shrub species observed in this community included dogwoods (Cornus spp.),
viburnum (Viburnum spp.), and honeysuckles (Lonicera spp.). Herbaceous vegetation observed
in this community included sensitive fern (Onoclea sensibilis), ostrich fern (Metteuccia
struthiopteris), goldenrods (Solidago spp.), jewelweeds (Impatiens capensis, I. pallida), and
abundant Japanese knotweed (Polygonum cuspidatum). Areas in the project location that would
be classified as a floodplain forest include Bailey Street Woods, Bailey Peninsula, Katherine
Street Peninsula, and portions of Seneca Bluffs. These areas can be advantageous for bats due
to high insect availability and ease of maneuverability if little understory is present.

4. Wet Meadow: This natural community is defined as an area that occurs in poorly drained areas
such as low-lying depressions and in the areas between water bodies and upland areas.
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Precipitation is the primary water supply for these areas, and they often dry out in summer
months. Characteristic herbaceous species in these communities include water plantain (Alisma
plantago-aquatica), beggar-ticks (Bidens frondosa), horsetail (Equisetum arvense), spikerush
(Eleocharis spp.), phragmites (Phragmites australis), and bulrushes (Scirpus spp.). Tree species
include scattered cottonwood (Populus deltoides) and sycamores (Platanus occidentalis). Areas
in the project location that would be classified as a wet meadow include portions of the Seneca
Bluffs site. These areas can be advantageous for bats due to high insect activity and ease of
maneuverability due to little canopy cover.

Active Acoustic Monitoring for Bats — AES conducted acoustic bat surveys on four different sites located

throughout the Buffalo River Project site. We recorded a total of 40 bat passes during acoustic bat
surveys representing two species of bats. The Hoary Bat (Lasiurus cinereus) was the most frequently
recorded species during the survey (57.5 % of all calls). The Hoary Bat is the largest bat and is also one of
the most widespread species in the U.S. Hoary bats typically emerge late in the evening, hunting at
higher elevations over treetops, clearings, fields, and over streams. The Red Bat (Lasiurus borealis) was
also recorded at all sites and comprised 42.5% of all calls. The Red Bat is a medium-sized bat with long
pointed wings and short rounded ears. This bat emerges early in the evening, commonly feeding below
streetlights, among trees, and over water.
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Figure 24. Buffalo River Project - Total Bats per Site
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Bat activity varied among monitoring locations (Figures 24 & 25). The Seneca Bluffs site had the greatest
activity with a total of 24 recorded bat passes during the field investigations (17 Hoary, 7 Red Bats),
followed by the Smith Road site, 7 passes (1 Hoary, 6 Red Bats), the Pork Pie site, 5 passes (2 Hoary, 3
Red Bats), and Bally Street Woods site, 4 passes (3 Hoary, 1 Red Bat).
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Figure 25. Buffalo River Project - Number of Bats per Site
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The Seneca Bluffs site recorded the highest amount of bat passes (60% of all calls recorded) (Figure 26).
This site is characterized as a restored prairie with sedge meadow inclusions along the Buffalo River. The
Smith Road site also had a higher amount of calls (17.5% of all calls) and is described as an open-pond
area surrounded by fragmented tree canopy with a recreational walking trail. The Pork Pie site is
characterized as a successional old field with scattered young cottonwood saplings and totaled 12.5% of
all recorded passes. The remaining site, Bally Woods, recorded a total of 4 of 40 total calls (10%). Bally
Woods is a floodplain forest site with large cottonwood, willow, oak, and walnut, with a relatively closed
canopy. Figures 27 & 28 are example sonograms from the collected bat acoustic data collection effort.
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Figure 27. Hoary Bat (Lasiurus cinereus) at the Seneca Bluffs Site.
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Figure 28. Eastern Red Bat (Lasiurus borealis) at the Pork Pie Site.
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Rodents, Soricomorphids (moles and shrews), and Didelmorphids (opossums) — A total of 6 rodent
species were observed during the study effort (Peromyscus sp. mouse, house mouse, meadow vole,
eastern chipmunk, gray squirrel, and North American beaver). One Soricomorphid (short-tailed shrew)
was observed and one Didelmorphid (Virginia opossum) were documented (primarily dead on roads).
Two of these species were observed only at the reference site (meadow vole and short-tailed shrew)
and one species (house mouse) was only observed within the study area.

North American beaver was documented as a recently present species due to ‘fresh’ girdling and tree
base gnawing observed at the references site near BUF118 (‘fresh’ suggests within ~6 months of
observation). No beaver lodges were located during mammal surveys. Older girdling suggestive of
beaver activity was observed at the Ohio Street Boat Launch (BUF104). A paucity of adequate habitat
within the urbanized river ecosystem likely limits this species’ presence within the AOC, although many
accounts of ‘urban beavers’ are documented in urbanized river-associated ecosystems (mostly in
ponded areas) in New York City, Chicago, and Philadelphia.

Non-natives - Although likely present within the study area, we did not document any rat species. House
mouse seems to be restricted to areas near residential developments within the study area. There is a
population of feral house cats within both the reference and study areas which may currently impact
reptile, amphibian, and ground-nesting bird species.
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Mesocarnivores — A total of 4 mesocarnivore species were observed during the study (eastern coyote,
red fox, raccoon, and striped skunk). Of these, coyote was not observed at the reference site. The other
three species were observed within both the study area and the reference site. The presence or
absence of particular mesocarnivores can have significant implications regarding general ecological
health due to their hunting requirements and preference for both plant and animal food sources. All
observed mesocarnivores are generalist species which are highly adaptive to human influences so their
presence within the AOC is not unexpected. That said, eastern coyote prefers larger prey items and may
rely upon the onsite eastern cottontail population.

Carnivores - American mink is the only true carnivore observed during this study effort. On two
occasions our team observed mink tracks (paired, five toe marks with nails and irregular toe pad, ~1 %" x
1%”). Along the river bank at the reference site these tracks led directly to a burrow. No live minks
were observed during our survey effort. Although anecdotal, our observations (including repeated
searches of the river banks for tracks and other animal evidence) suggest that any mink population
within the study area and nearby reference site is a low-density population. Despite an adequate prey
base (rodents, fish, amphibians, and reptiles), populations may be limited by available stream bank
habitat/burrow sites, habitat fragmentation, and water quality/chemical pollution. Recent accounts of
American mink populations on the ice-break walls in Coastal Lake Erie near the mouth of the Buffalo
River are documented. Here, the presence of mink has caused problems for nesting colonies of
common terns.

3.5 Anecdotal (non-Target) Observations

A variety of invertebrates species were observed during the course of this investigation. This is not a
complete list and these observations are of an anecdotal/opportunistic nature, however, worthy of
mentioning. Formalized invertebrate surveys (for respective groups) should be considered if a
comprehensive list is desired.

Figure 29. A female black swallowtail (Papilio polyxenes) observed at Riverbend. Photo by MJM.
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Table 6. Anecdotally Observed Invertebrates During 2012 AOC Widllife Study
Faunal Group Common Name Taxonomic Binomial Notes

Butterflies and
Skippers
(Lepidoptera)

black swallotwail

Papilio polyxenes

Riverbend

cabbage white

Pieris rapae

Multiple Sites

clouded sulphur

Colias philodice

Multiple Sites

orange sulphur

Colias eurytheme

Multiple Sites

American copper Lycaena phlaeas Riverbend
eastern tailed blue Cupido comyntas Riverbend
spring azure Celastrina ladon Riverbend
grerat spangled fritillary |Speyeria cybele Ship Canal

pearl crescent

Phycoides tharos

Multiple Sites

question mark

Polygonia interrogationis|Bailey Woods Edge

mourning cloak

Nymphalis antiopa

Riverbend

painted lady

Vanessa atalanta

Seneca Bluffs

red admiral

Vanessa cardui

Riverbend, PorkPie

common buckeye

Junonia coenia

Riverbend

monarch

Danaus plexippus

Seneca Bluffs

common wood-nymph

Cercyonis pegala

not confirmed

common ringlet

Coenonympha tullia

not confirmed

silver-spotted skipper

Epargyreus clarus

Seneca Bluffs

cloudywing spp.

Thorybes spp.

Seneca Bluffs

European skipper

Thymelicus lineola

Seneca Bluffs

skipperspp. Hesperia spp. Seneca Bluffs
darner Aeshna sp. Riverbend, Seneca Bluffs
eight-spotted skimmer Libellula forensis Riverbend, Seneca Bluffs
Dragonflies and -
Damselflies common whitetail Plathemis lydia Riverbend, Seneca Bluffs
(Odonata) eastern pondhawk Erythemis simplicicollis |Riverbend, Seneca Bluffs
dragonfly spp Riverbend, Seneca Bluffs
damselfly spp. Riverbend, Seneca Bluffs
Orthoptera grasshopper spp. |fie|ds,especia||y Riverbend
Coleoptera numerous beetle species |enti re site
Unionids Asiaticclam Corbicula fluminea Invasive, In-River at Bailey Woods
zebra mussel Dreissena polymorpha |Invasive, In-River at Bailey Woods
Arthropoda pillbug Armadillidae abundant
centipede spp. in areas with otherinsects
Araneae many spider spp. abundant, speciose
Gastropoda brilliantly colored, ringed shells. Highlyvariant.
English garden snail Cepaea nemoralis Abundant at Riverbend, but present throughout AOC
Other earthworms invasive, abundant
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4. Discussion
4.1 Habitat

All habitats observed on site are previously (or actively) disturbed by human use. Small, relict sections
of native floodplain forest exist. Invasive species, primarily Japanese knotweed, are degrading these
forested sections. Additionally, high human traffic has led to soil compaction, trash/dumping,
disturbance during breeding seasons, and propagation of invasives. Dredging activity has and continues
to deepen the Buffalo River channel, causing slumping/wasting of the littoral shelf (Landers 2011)
resulting in reduced wildlife habitat. Planned dredging of the Buffalo River within the GLLA plan will
improve water quality and ecological conditions within the Buffalo River aquatic ecosystem (by removal
of contaminated sediment) over time and may play a large role in restoring the ecology of the AOC as a
whole (both aquatic and terrestrial), due to the important role of the aquatic ecosystem for fish, insects,
and terrestrial animals, such as water fowl, shorebirds, mammals, and herpetofauna.

In an effort to provide readers with a general spatial layout, estimated acreages of each habitat type are
provided below. This assumes a rectangular AOC (15,300 ft x 8,000 ft) which encompasses 6.2 linear
miles of the Lower Buffalo River and adjacent terrestrial landscape and totals ~2810 acres (see Appendix
| - Map 1 extent). Although not formally quantified, estimated percentages and acreages of total AOC
habitat composition are as follows:

1. Grassland (low)—approximately 4% or 113 acres
Limited acreage/patch size is likely a limiting factor for faunal response to this habitat type.

2. Grassland (high) — approximately 7% or 197 acres
Small acreage lots and lack of native plant species limits use of this habitat by tall grass-breeding
birds

3. Successional Field —approximately 2% or 56.5 acres
As a dynamic and temporary habitat type, limited overall acreage of forested habitat and
suppressed natural disturbance factors limit the long-term continuity of this habitat type within
the AOC. Forest restoration/creation will create 2+ decades of successional forest habitat value.

4. Woodland (Upland) — approximately 2% or 56.5 acres
Most upland woodlands in the AOC are currently residential lawns and parks (mowed lawn
understory). Significant potential to increase breeding bird diversity exists in upland
forest/woodland restoration activity.

5. Woodland (Riparian) — approximately 7% or 197 acres
Small patch size and narrow configuration (corridors paralleling the River) limit the value of
onsite riparian woodlands. Significant potential exists to increase riparian forest acreage via
restoration activity. A restored/enhanced riparian woodlands/forest complex in the AOC would
be capable of supporting a notable increase in abundance and diversity of avifauna.

6. Open Water (River) and Shoreline — approximately 13% or 365 acres
Due to the maintenance of the Buffalo River as a navigable waterway, much of its shallow water
habitat zones are depleted by dredging activity. An increase in migratory bird diversity is
anticipated as a result of well-conceived shoreline restoration and submergent aquatic
vegetation bed restoration.

7. Open Water (Coastal Lake Erie) — 0%

8. Urban/Highly Disturbed — approximately 65% or 1,826 acres
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This is the dominant land use. Urbanization is characterized by keystone species such as house
sparrow and rock pigeon. Efforts to minimize the acreage of urban/highly disturbed habitat
should be considered.
9. Emergent Marsh - < 0.1% (less than % acre)
Nearly non-existent in the AOC, this habitat type should be considered for restoration and/or
creation within the AOC. High potential to increase biodiversity within the AOC exists as a result
of emergent marsh/shallow water wetland creation.

4.2 Avifauna

It is clear that the diversity and abundance of breeding and migratory bird species within the AOC will be
a determining factor for assessing wildlife habitat and wildlife populations related to BUI delisting
criteria. Therefore, below are some reviews of the gathered baseline data to aid in understanding the
current conditions per habitat available within the AOC/study area. | have also included bird species
which may be found in migration or foraging during the breeding season within the respective habitat
types. Since our reference locations provided marginal (but real) value, additional columns which list
potential breeding and migratory bird populations within respective habitat types in western New York

are provided.

Table 7. Comparison of Observed Breeding and Migratory Bird Diversity in the Study Area vs "Reference" Areas vs Regional Potential by Habitat Type
“Reference® Total Study Area/AOC Total Reference Area Within Region/ Potential*
Habitat Type (Currently Present or | Study Area Points | Area Points Confirmed Ob?erved Confirmed Ob?erved . Potential to Forage
Lacking/Proposed) per Habitat Type per Habitat or Prob?ble Forfaglng/Non- or Probfable For.aglng/Non-. Potential to (excluding breeding
Type Breeding Breedlr.Ig (excll{dlng Breeding Breedlrfg (excllfdmg Breed species)
Status** breeding species) Status** breeding species)
Grassland (low) 121,122 None 6 28 N/A N/A 13 43
Grassland (high) 102, 107/109, 120 116 10 29 14 43 16 50
Successional Field 119 118 18 29 27 10 27 68
Woodland (upland) 105, 110, 120 115, 118 39 25 24 13 68 45
Woodland (riparian) 106, 108, 112, 113|116, 117 52 26 49 24 80 49
Open Water (River) and Shoreline | 103, 104, 110, 114|115, 117 20 31 11 19 21 65
Open Water (Lake Coast) None 101 N/A N/A 7 47 10 51
Urban/Highly Disturbed 105 None 11 22 N/A N/A N/A N/A
Emergent Marsh None None N/A N/A N/A N/A 30 55
* - This list was compiled by reviewing Sibley 2000 and life history information for all North American bird species.
** - Per NY State Breeding Bird Atlas Behavior Codes Documented During this Survey Effort which are associated with each habitat type
NOTE - Total acreage of Reference location habitat types are smaller compared to total Study Area, limiting overall carrying capacity

Based upon the observed versus potential data in Table 7 there is potential to increase the diversity of
breeding birds within the study area (AOC) through habitat enhancement, restoration, and creation.
When considering the finite space available for restoration activity within the AOC, realistic goals should
be set regarding target faunal responses, especially for interior forest-breeding animals.

Direct Comparisons to Reference Area Data

Comparison of similarly sized reference and study area points can be extrapolated from the data. For

example, Bailey Woods (study area) and Seneca Bluffs (reference area) both contain <10 acre floodplain
forest tracts. When comparing observed bird species within these two floodplain forests, the reference
area data revealed 10 more species in overall abundance. However, when evaluating habitat
associations of the native species observed, 9 forest-associated species were observed at Bailey Woods
(study area) which were not observed at Seneca Bluffs (reference area) while 23 forest associated
species were observed at Seneca Bluffs but not at Bailey Woods. If you isolate the species which breed
within floodplain forests in the region from the above sub-population (native forest-associated species
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which were observed only at one of the two compared locations) there are 5 at Bailey Woods and 14 at
Seneca Bluffs, suggesting a potentially significant difference.

A similar comparison may be achieved for the Katherine Street Peninsula floodplain forest/field complex
(study area) and the Seneca Bluffs floodplain forest/field complex (reference area). Both sites contain
forested and field locations of similar acreage and both have survey points which incorporate sight lines
to the Buffalo River (open water habitat). In this comparison, the reference area data revealed 13 more
species in overall abundance (66 at the collective Katherine Street points and 79 at the collective Seneca
Bluffs Points). However, when evaluating habitat associations of the species observed, the difference in
forest-associated birds (within the subset of native species observed at only one of the two locations) is
potentially significant (11 total, 5 breeding at Katherine Street and 25 total, 16 breeding at Seneca
Bluffs). Comparisons of open water and old field birds within this subset are negligible.

Low-height grasslands and successional fields cannot be adequately compared to reference locations
due to a lack of suitable reference habitat within the region. Grassland sites within the AOC, specifically
the Riverbend location, contribute greatly to the diversity of breeding bird species, resident mammals,
and herpetofauna in the study area. Successional fields are extremely valuable for migratory birds,
cottontail rabbits, small mammals, and allows the potential for shrubland/successional field habitat-
specific breeding birds, such as chestnut-sided warbler, blue-winged warbler, eastern towhee, and field
sparrow to establish breeding populations in the AOC.

Below are some suggested bird species whose current presence or absence within preferred habitat
types may serve as indicators of ecosystem health and, therefore, aid in determining if delisting criteria
have been met within the AOC.

Table 8. Proposed Target Avifauna per Habitat Type for Gauging Ecosystem Health

Habitat Type

GOALS
Breeding Birds

GOALS
Forage/Migration/Wintering

Grassland (low)

grasshopper sparrow,
savannah sparrow,
horned lark
American woodcock

vesper sparrow (M),
upland sandpiper (M),
short-eared owl (W)

Grassland (high)

eastern meadowlark,
bobolink,
eastern bluebird

wild turkey (F),
Nashville warbler (M),
American woodcock (M)

Successional Field

field sparrow,
chestnut-sided warbler,
blue-winged warbler

mourning warbler (M),
Lincoln's sparrow (M),
American tree sparrow (W),
orange-crowned warbler (M)

Woodland (upland)

wood thrush,

ovenbird,
black-and-white warbler
pileated woodpecker

15+ neotropical warbler species (M),

blue-headed vireo

Woodland (riparian)

scarlet tanager,
American redstart,
veery,

yellow-billed cuckoo

20+ neotropical warbler species (M),

winter wren (M,W),
red-shouldered hawk (M,w)

Open Water (River) and Shoreline

American black duck,
spotted sandpiper

gadwall (M),

pintail (M),

bufflehead (M,W),

ringneck duck (M),
lesseryellowlegs (M),
semipalmated sandpiper (M)

Emergent Marsh

common moorhen,
American bittern,
marsh wren,
blue-winged teal

swamp sparrow (M),

common snipe (M),
black-crowned night heron (M),
great blue heron (M,W)

Open Water (Lake Coast)

N/A

N/A

Urban/Highly Disturbed

N/A

N/A

NOTE - Some of these species are already confirmed present. Maintaining these populationsisimportant
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Notable Rarities - Overall, species observed were typical for the region
and dominant land use (urban). Highly generalist omnivorous species,
such as ring-billed gulls, pigeons, and starlings are most abundant.
However, some rare bird species were observed during the survey effort
which are worthy of mention, as they are rarely or only occasionally
observed within the region. Bird migration is a highly varied
phenomenon, with many variables influencing where a particular bird
may appear (migratory patterns, weather conditions, experience,
stopover conditions, food/resource fluctuation, etc.). Along the eastern
shore of Lake Erie the potential to observe displaced birds is high, with a
long history of vagrant/aberrant observations documented. In 2012,
rare gulls, particularly little gull (Larus minutus), black-headed gull (Larus
ridibundus), and Sabine’s gull (Xema sabini) were all observed at
different times mixed in with hundreds of other foraging/soaring gulls
(mostly ring-billed and Bonaparte’s gulls). Another rare but regular
winter visitor to the Buffalo shore of Lake Erie is the snowy owl (Nyctea
scandiaca). 2012 was considered an irruptive year for this arctic
inhabitant, with large numbers of individuals moving south along a

broad front (continent-wide) and overwintering in open fields and along
large water bodies within the continental United States, with one
individual documented as far south as Oklahoma. A total of three
separate snowy owls were observed along the Lake Erie coast during the
winter survey effort (Figure 30).

March 15, 2013

Figure 30. A wintering snowy owl observed
at BUF101 on January 22, 2012. Photo by
MIM.

Figure 31. Migrating mergansers along coastal Lake Erie. Photo by Michael McGraw.
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4.3 Herpetofauna

Similar to the bird community, the majority of reptiles and amphibians observed within the AOC are
highly adaptive and can be found in urbanized settings with the exception of 1 species, eastern spiny
softshell (Apalone s. spinifera). This species is typically intolerant of poor water quality, specifically low-
oxygen conditions (Ernst et al. 1994). Due to its soft shell, osmoregulatory capabilities are very different
from other species resulting in higher permeability (Bentley and Schmidt-Nielsen 1970) and, thus, higher
susceptibility to external conditions. Both fish and aquatic insects appear to be critical food sources for
spiny softshells (Cochran and McConville 1983). Structural requirements include soft river bottoms,
aquatic vegetation beds, mud flats/sandy banks, and submerged trees with limbs. Additionally, it
requires specific river bank substrate, aspect, and canopy densities to successfully nest. Nesting occurs
in May-June. Since nesting sites are typically river banks, disturbance in urbanized locations by people
(fishermen and others) during this time may inhibit use of otherwise suitable nesting locations. NYSDEC
is aware of the occurrence of eastern spiny softshell and is currently investigating the status of spiny
softshells in the lower Buffalo River AOC via radiotelemetry (Roblee, personal communication). Nesting
habitat has already been included in shoreline restoration plans for at least one location in the AOC.

Salamanders were not observed during this survey effort. Two species, blue-spotted salamander
(Ambystoma laterale) and eastern redback salamander (Plethodon cinereus) are documented in
adjacent habitats to the AOC. A known population of blue-spotted salamanders exists in the Tifft Nature
Preserve, located southwest of the Riverbend site. This species requires a robust organic layer (O
horizon), significant woody debris at varying decayed states, and contiguous forested upland
(foraging/overwintering) and fishless/ephemeral ponds (breeding/egg-laying) habitats (Petranka 1998).
This species typically does not inhabit urbanized landscapes and the presence of this species within the
greater Buffalo urban area is an important contribution to local natural history. No typical habitat for
blue-spotted salamanders is currently present within the AOC boundary. Detection probabilities of
salamanders are relatively low (Bailey et al. 2004) and, therefore, may require a more intensive survey
effort to confirm presence/absence of these species within the AOC. That said, considerable effort was
made to locate these species within the AOC in 2012, suggesting an inhibition of colonization, likely due
to a wide range of potential inhibitive biotic and abiotic variables, such as predation, incompatible
soils/soil compaction, lack of woody debris, corridor fragmentation (CSX rail yards, roads, etc.), and a
lack of suitable egg-laying pools (for A. laterale). Numerous rail lines and maintenance roads run parallel
to each other creating a considerable barrier/inhospitable conditions between Tifft NP and the
Riverbend site for terrestrial salamanders which likely currently inhibit colonization from the Tifft
population into the AOC. Access to other immediately adjacent land within the AOC (CSX property) was
not accessible during this study (Appendix |, Map 7).

Eastern redback salamanders are a more adaptive species, in that they do not require a water body to
lay eggs, and therefore have a much wider range of tolerable habitat conditions. However, a critical
requirement is decaying/downed woody debris for laying eggs (Petranka 1998), which is largely absent
from most AOC habitat types (with the exception of forested floodplain sections). Habitat
fragmentation and predation (by birds, small mammals, and mesocarnivores) are also potentially
inhibitive variables.

The known geographic range of shorthead garter snakes is within northwestern Pennsylvania and
extreme southwestern New York. This species prefers meadow, fields, and hillsides within the Allegheny
Plateau (Tennant 2003). They have a strict diet preference for earthworms, but have also been
documented predating frogs, insects, and salamanders (Tennant 2003). It is unlikely that the Buffalo
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population is native. Historical coal freighting from northwestern PA likely translocated a breeding
population which has persisted in the region for the past 5+ decades (Roblee, NYDSEC, personal
communication). Shorthead garter snakes have been documented in numerous locations surrounding
the large CSX rail yard, which is succinct with this speculation. Current NYSDEC range maps do not
reflect this population but do recognize an introduced population in Binghamton, NY (NYSDEC Range
Map Link). Although the AOC population is likely a non-native range expansion it is a harmonious
contribution to local natural heritage and at this point should be recognized formally. The first
shorthead garter snake observed during the survey effort was on May 10, 2012. The animal was found
dead (recently killed) along the steep bank of the ship canal near BUF103. Puncture marks behind the
head and along the mid-body were suggestive of raptor or house cat predation. The fact that this
species was observed was a seemingly abnormal occurrence (not within the documented geographic
range) so morphological observations were documented to confirm identification (Appendix XlI). The
specimen was then taken to NYSDEC Buffalo office where Ken Roblee, NYSDEC Herpetologist
documented it as a voucher specimen.

When considering herpetofauna as related to delisting criteria, the best opportunities exist with
amphibian and riverine turtle populations. Creation of isolated wetlands (specifically ephemeral pools),
reducing habitat fragmentation (by increasing natural area connectivity), and improving in-river aquatic
ecosystems (via dredging contaminated soils, restoring submerged aquatic vegetation beds, and
creating shallow water/cove emergent marshes) are key critical habitat enhancements which should be
included in AOC restoration activities

4.4 Mammals

Small Mammal Trapping — Highest small mammal abundance and density documented via Sherman
traps were found within off site locations (Coastal Lake Erie and Seneca Bluffs, respectively). The
diversity is likely correlated to the diversity of plant species and habitat types available at Seneca Bluffs.
TCS efforts revealed high densities of Peromyscus sp. on site, especially at the Riverbend and Porkpie
sites, which was not accurately reflected in the Sherman live trapping effort. Also, short-tailed shrews
were observed onsite during TCS at Bailey Woods, Riverbend, and Smith Street, but only documented
during the small mammal trapping effort at Seneca Bluffs. By restoring forests and fields and creating
emergent marsh wetlands within the study area to reflect more diverse, native vegetative communities
free of invasive plant species will improve the probability of a wider distribution of native small
mammals.

Mink — American mink is considered a keystone species because of its ability to influence small mammal
and other prey source populations. Although native, overpopulations of mink within an area can have
significant negative impacts to extant faunal populations. As an adaptable swimmer and efficient
predator, mink have been responsible for island-nesting bird colony failures by voraciously predating
nests and chicks (an ongoing issue which is documented at a common tern nesting colony on the ice
break wall in Lake Erie just west of the AOC). In the Lower Buffalo River watershed this species is native
and its presence is encouraged. The results of this study suggest a low-density population of mink that
currently occur within the AOC. That said, use of the AOC may be currently limited to foraging and
travel corridor use, since no burrows or other evidence of denning were observed in the study area. A
probable den site was located at the reference location which could reasonably support the very same
animal(s) whose tracks were observed along the riverbank within the study area (the two observations
are less than % mile from each other). A key limiting factor for the disbursal and subsequent population
growth of American mink within the AOC may be the lack of suitable shoreline habitat and/or the
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distances between adequate shoreline habitat (since mink will use the River as hunting grounds and as a
travel corridor). Long sections of dredged river with no natural shoreline are likely inhospitable for this
species. Based upon these observations and resultant inferences, it is likely that improvement of the
riverine aquatic ecosystem and shoreline habitat within the AOC will result in an increase of American
mink within the study area.

Bats — The two of eight potentially present bat species were documented onsite. The natural history of
these animals suggests a good population of flying insect prey base in the AOC. This preliminary bat
assessment suggests that a more robust bat survey may be worth investing in moving forward. This
study was unable to assess the role of abandoned buildings for roosting bats within the AOC due to site
access issues. However, it is a highly reasonable assumption that bats utilize abandoned buildings
within the AOC. European studies have shown that some bat species regularly choose human
constructions over available tree roosting sites (Mazurska and Ruczynski 2008). Several U.S. studies have
also found that large, abandoned buildings taller than surrounding structures providing warm, stable
internal temperatures create ideal day and night bat roosting areas (Mazurska and Ruczynski 2008;
Rhodes and Johnson 2006; Entwistle et al. 1997; Mager and Nelson 2001; Neubaum et al. 2007; Vander
Pol 2012). When considering delisting criteria, efforts to leave roost trees (dead trees, live shagbark
hickory) within the AOC should be included where possible. Bat boxes can be erected in locations where
buildings are removed to encourage the retention of site use by bats. There is also an opportunity to
incorporate urban ecology features which may provide value for bats (e.g. building ruins which may
remain as part of a site design).

Squirrels — There is an overpopulation of gray squirrels within forested areas in the AOC. Ecological
restoration will aid in balancing this population, such as restoring the groundstory and understory strata
of degraded and park-like woodlands (currently impacted by either invasive species or mowed lawns)
and increasing the patch size of onsite woodlots. Residents and businesses within the AOC should be
encouraged to squirrel-proof their trash cans. Increasing predation by raptors, specifically by
encouraging more nesting pairs of red-tailed hawks within the AOC, may not be effective due to the
ease of foraging in nearby higher squirrel densities and highway edges.

Deer — A breeding population
of white-tailed deer exist in
the AOC (Figure 32). Deerin
urbanized settings pose a risk
for vehicular traffic and likely
influence vegetative
composition within the AOC
from browse and grazing
activity. Efforts will need to
be made to deter herbivory at
restoration sites, especially in
the eastern portion of the
AOC (from Katherine Street
Peninsula eastward).

Figure 32. A nearly pure albino white-tailed deer observed during the survey effort at an
undisclosed location. Photo by Nathan Grosse.
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5. Recommendations

Below are generalized, bullet-listed recommendations for ecological restoration, existing landscape
maintenance, and sustained scientific documentation to promote continued and/or increased wildlife
diversity within the Buffalo River AOC. These recommendations are prioritized by order of occurrence in
the report (first being highest priority). More detailed recommendations for specific locations within
the AOC can be provided separately from this report if requested, based upon the ecological
understandings gained from this study.

e Restore/create native riparian forest wherever possible

The highest diversity of onsite wildlife in 2012 was observed within riparian forest
remnants. Increasing patch size of existing riparian forest and dedicating new/historic
areas to this intended ecological target will increase abundance and diversity of
vertebrate wildlife as well as many other ecological functions. A prioritizing factor for
targeting riparian forest restoration is adjacency to existing or potential forest (riparian
or upland) to create contiguous forest blocks and corridors within the AOC.

e Increase wetland acreage within the AOC by creation of river-associated and isolated
wetlands, both emergent and forested, if possible.

- Consider evaluating the Bailey Woods wetland remnant for restoration to a river-
associated emergent marsh

- Identify locations where excavations (to at least the river’s high water mark) can be
made within the historic floodplain of the Buffalo River as created wetland sites

-Engage volunteers in removal of invasive species/native planting within pocket
wetlands onsite to encourage suitability for breeding amphibians and wetland
associated passerine.

e Increase littoral shelf and land/river connectivity wherever possible

A lack of shallow river areas from dredging activity has reduced submergent aquatic
vegetation beds within the River. Improving, restoring, and re-creating this structural
component will likely promote an increase in the abundance and diversity of riverine
trophic web biomass-contributing organisms.

e Maintain current low-height grassland habitats within the AOC

Onsite low-height grassland locations currently support numerous grassland and barren
land breeding bird populations. Many of these species are in regional and even global
decline. Additionally, these open-canopied habitats are supporting the onsite snake and
native small mammal populations as well as ample insect populations/primary
consumers (thusly, a strong trophic web). A loss in grassland habitat will likely result in
a reduction of all target faunal assemblage diversity (reptiles, amphibians, birds, and
mammals).

e Design locations where successional forest habitat may be a dominating land use type for
approximately 20 years (end use = mature forest) as well as potentially considering designing
shrubland patches within the AOC landscape
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Many bird species prefer the high vegetative production within successional and
shrubland landscapes, including species in regional and global decline.
Shrubland/Successional Field habitat type is nearly non-existent currently in the AOC
(with the exception of PorkPie). Consider pairing these locations with existing or future
forest habitats to ultimately increase size and quantity of forest blocks in the AOC as
well as ‘softening’ edges of forest/non-forest ecotones.

e Establish prioritized, site-specific invasive species management plans for various locations
using volunteers, grants, and City Parks staff resources including;

- Mechanical and chemical removal of Japanese knotweed within riparian landscapes

- Chemical treatment of invasives/non-native species paired with native warm-
season grass seed planting of onsite mugwort-invaded meadows

-Removal on non-native trees via stump treatment and/or drill-and-fill methods (the
latter leaving standing snags as wildlife habitat)

e Increase basking locations for riverine turtles.

Consider using felled/anchored trees (preferably with submerged branches/crowns) and
cultural/artistic elements (building ruins, re-purposed materials, etc.)

e Conduct follow-up wildlife surveys in years 3, 5, 10, 15, and 20, or consecutive (years 1-10) to
maximize the value of this data set and generate a robust understanding of the vertebrate
fauna inhabiting the Buffalo River AOC.

e Consider generating articles for publishing using gathered biological data.
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6. Conclusions

Vertebrate fauna observed within the Buffalo River AOC in 2012 consists largely of generalist and urban-
adapted species. Evidence of habitat preferences by other wildlife (ex. grassland and riparian forest
birds) suggests that land use planning (conserving, acquiring, and maintaining spaces for wildlife habitat)
and active ecological restoration can increase species richness and alter abundance composition to
better reflect naturalized communities and achieve target BUI delisting goals.

Avifauna - The hydrologic connectivity to Lake Erie and intense avifaunal migration events lend the
Buffalo River location to a wide array of potential faunal diversity increases associated with specific
ecological restoration and land use compatibility. For example, it is perceivable that many waterfowl|
species whose geographic breeding ranges overlap the Buffalo area could potentially begin nesting on
site by increasing the land/river connection (to accommodate the part land/part water territories of
many dabbling duck species) and by increasing the amount of emergent wetland acreage and
submergent aquatic vegetation beds within the AOC. Also, passerine migration through the site is
strong and opportunistic males whose geographic breeding ranges overlap the AOC will surely set up
territories in restored fields, forests, and wetlands when preferred condition are available. Specific bird
species should be selected at targets aligned with relevant restoration plans to serve as a performance
standard and aid in achieving BUI delisting criteria.

Herpetofauna — The presence of shorthead garter snake and eastern spiny softshell populations are
notable. Monitoring the progress of a potential re-colonization of spiny softshell to the lower Buffalo
River may serve as a valuable metric for water quality, riverine ecosystem quality, and river bank habitat
condition, as this can be considered an ‘umbrella’ species for riverine ecosystems. No blue-spotted
salamanders were observed during the 2012 study. Migration of nearby blue-spotted salamander
populations into restored landscapes with a direct connection to Tifft Nature Preserve is possible and
exists as a good restoration opportunity to promote this species within the AOC. The creation of
breeding pools for amphibians will likely result in a measurable increase in frog and toad populations,
which are a critical food source for many other animals. Due to their role in the trophic web, increases
in amphibian populations have been previously correlated with increases in diversity and abundance of
bird and mammal species.

Mammals — Improved ecological connectivity and condition will likely increase site mammal diversity.
Improvements to water quality of the Buffalo River could potentially increase the mustelid population
onsite. Norway rats were not observed in fallow/naturalized spaces within the AOC (typical in most
urban lots) but are likely present within the AOC. Other than mink, management of other mammal
species should be considered through a holistic ecosystem restoration approach (improve native
autogenic ecosystem function and populations will adjust accordingly). For mink, specific actions to
improve preferred river and shoreline conditions may be worth investing in.
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Appendix Il — Quality Assurance Project Plan (QAPP)
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4.0 Project/Task Organization

The Buffalo Niagara Riverkeeper (BNR) will serve as the grant administrator for this project.
Technical support for this project is being provided by Applied Ecological Services (AES) via
contract with BNR. Conservation Connects (CC) will be assisting AES with survey efforts. All
project team members are responsible for adhering strictly to all protocols in this Quality Assurance
Project Plan (QAPP); further, team members are required to obtain approval from the Project
Manager at his or her agency in advance of any deviation to Quality Assurance (QA) protocols. In
addition to the QA/QC activities detailed in this QAPP document, AES has internal QA systems
and plans in place that will be used for all project activities.

Specific details about the roles and responsibilities of team members for this project are provided
below.

Katherine Winkler (BNR), Project Grant Administrator. Ms./Mrs. Winkler will coordinate tasks
across all agencies contributing to this project and will serve as the primary point of contact for the
overall project. In addition, she will serve as the primary point of contact for BNR and maintain
coordination with the biological contractor (AES).

Katy Brown, (BNR), QA Officer. Ms./Mrts. Brown will setve as the QA Officer for BNR. She
will be responsible for ensuring that all work conducted in execution of the project is relevant and
timely in reference to the goals and expectation of BNR.

Michael McGraw (AES), Project Manager/Lead Biologist. Mr. McGraw will conduct and
provide oversight for the collection of biological data, ensuring completion of tasks and deliverables
according to the project schedule. Mr. McGraw will serve as AES’s primary point of contact for the
project.

Sheila Hess (CC), Co-Project Manager. Ms./Mrs. Hess will provide QA/QC of sampling point

locations, biological data collection, and data analysis. In this role, she will be co-managing the
project with Mr. Michael McGraw

Jason Carlson (AES), QA Officer. Mr. Carlson will serve as the QA Ofticer for AES. He will be
responsible for ensuring the full implementation of all applicable QA activities required under this
project as provided in this QAPP.

Frederick Luckey, USEPA Project Officer. Mr. Luckey will serve as the Project Officer on behalf
of the U.S. EPA Great Lakes National Program Office.

Donna Ringel, USEPA QA Officer. Ms./Mrs. Ringel will serve as the QA Officer on behalf of
the U.S. EPA Great Lakes National Program Office. She will be responsible for ensuring the full
implementation of all applicable QA activities required under this project as provided in this QAPP.
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USEPA
Frederick Luckey
Project Officer
BNR USEPA
Katherine Winkler Donna Ringel
Project Manager Quality Assurance
Officer
BNR AES cC
Katy Brown Michael McGraw Sheila Hess
Quality Assurance Project Manager/Lead Biologist Co-Manager/Biologist
Officer

AES AES AES
Jas.on Carlson Aaron Swartwood Phillip West
Quality Assurance Field Field

Officer Biologist/Technician Biologist/Technician

Figure 1. Organizational Chart.

5.0 Special Training Requirements/Certification

No special certification is required for this project beyond the already high degree of academic
training and professional experience that AES and CC staff has obtained in order to fulfill job
requirements commensurate with their current assignments. The AES and CC staff has a wealth of
experience and education in wildlife biology, restoration ecology, population biology, Laurentian
Great Lakes ecosystems, northeastern United States ecosystems, herpetology, avifaunal biology, and
GIS. AES and CC staff involved on this project are skilled project managers as well as experienced
scientists with many years experience conducting field biology.

A NYSDEC Scientific Collector’s Permit will be obtained for the project by the lead biologist (Mr.
McGraw)
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6.0 Project Context, Problem Definition and Background
6.1 Project Context/Definition

Currently, no baseline data exists to assess the status of wildlife populations within the LBR AOC.
The expressed intention of the wildlife survey detailed within this plan is to generate empirical data
sets of extant species richness and abundance for three target vertebrate assemblages (mammals,
herpetofauna, and avifauna) within the Lower Buffalo River (LBR) Area of Concern (AOC). A
secondary intention is to provide a standardized and repeatable protocol for future biological
sampling within the LBR AOC. The results of the 2011-2012 survey effort will be the baseline data
within a comparative metric in determining AOC Beneficial Use Impairment (BUI) status (namely,
BUI #s 3 & 14). As further detailed within this plan, the surveys will be strategically linked to
existing natural spaces adjacent to and/or within the LBR as well as proposed and existing
ecosystem-related activities (such as aquatic and terrestrial habitat enhancements, ecological
restoration initiatives, and pollutant remediation) set forth within in the Buffalo River Remedial
Action Plan (RAP), ensuring that the data gathered will best serve the intentions of the United States
Environmental Protection Agency (USEPA), BNR, the LBR, and associated ecosystems as specified
within the Buffalo River (RAP).

6.2 Background

Situated between the Onondaga and Portage Escarpments, the Buffalo River Watershed lies within
the Erie Plain of western New York, an area steeped in rich cultural and natural history. Historically,
the convergence of the Cayuga, Buffalo, and Cazenovia Creeks was a sight of bountiful fishing, vast
forested landscapes, and rich populations of plant and wildlife. The progression of Buffalo into a
major industrial city in the early 19th and 20th centuries altered much of the natural landscape in the
region, particularly in and around the LBR. Industrial pollution remains as a lasting legacy of the
industrial and post industrial eras. Over the centuries, development and changes in the lakes
themselves and associated river systems have left many of these soft edges hardscaped and
bulwarked. Marshes and other coastal wetlands have been channelized, impounded and altered by
invasive species. Transportation systems, industrial infrastructure, and other development has
removed from lake edges the transitional wetland-upland systems and broken the once continuous
habitat connections to rivers and other aquatic systems. These sensitive ecosystems where water
meets land not only provided critical nutrient processing, hydrologic control (including natural
stormwater management), and niche-partitioning of resident floral and faunal assemblages, but also
played a most critical role in the migratory success of millions of migrant shorebirds and waterfowl
each year.

The results of anthropogenic impacts on the LBR ecosystem and many other areas within the Great
Lakes led to an international response in efforts to cease continued degradation of water quality
within the Laurentian Great Lakes Region. The USEPA along with the United States and Canada
International Joint Commission (IJC) generated the Great Lakes Water Quality Agreement
(GLWQA) in the 1980’s which required the development of a RAP for each of the 43 AOCs
identified within the GLWQA. Within each RAP, BUIs are identified as impaired or delisted for
each AOC. Of the 14 BUT’s listed within the Buffalo River RAP, nine are currently impaired, three
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of which are directly related to fish and wildlife habitat and populations. Of these, two are directly
related to the survey efforts within this plan (degradation of fish and wildlife populations & loss of
fish and wildlife habitat). BNR continue to work in conjunction with federal and state agencies
towards the ecological and aesthetic revitalization of the LBR. In 2003, the BNR was awarded the
responsibility of coordinating the implementation of the Buffalo River RAP. As part of this
implementation, they have hired AES to perform the studies as described within this plan. As
proposed dredging, habitat enhancement, and ecosystem restoration efforts are implemented, a
perceived goal is that wildlife habitat (both biotic and abiotic components) and, subsequently,
wildlife populations will improve within the LBR AOC (Figure 2). This study will outline the basis
from which to prove this response over time.

The direct effect on wildlife populations is the impairment and/or lack of historically occutring
critical habitat. For the expressed purposes of this survey effort (and in attempts to ensure that all
data collected is directly relevant to the GLWQA/RAP goals), habitat is a species-specific term and
is defined as “the place where a micro-organism, plant or animal species lives”. More importantly,
critical habitat is defined “as a place which provides resources to a species whose presence is
dependent upon these resources and, in the absence of these resources, would not support viable
populations of said species. A home range is the area which contains all critical habitat resources
required to fulfill a species’ life history. Critical habitat resources for the purposes of this effort are
the following:

Avifauna

e Nesting Habitat (breeding population)

e Foraging (breeding, migratory', wintering)

e Shelter/Structure/Roosting (breeding, migratory', wintering)
Herpetofauna

e Hibernacula/Denning Sites

e Toraging Habitat

e Breeding Pools (amphibians)

e Nest-Laying sites (turtles and oviviparous snakes and lizards)

e Rookery Sites (aquatic/semi-aquatic turtles, viviparous snakes and lizards)

Mammalia
e Hibernacula/Den Sites
e Foraging Stations/Middens
e Toraging Habitat

! Mortality rates of migratory birds have been linearly correlated with stopover habitat loss/impairment. This issue
has become a global conservation concern, thereby defining stopover requirements as critical habitat resources. Due
to the historic relevance of the Great Lakes Region for shorebird, passerine, raptor and waterfowl migrations AES
will document any identified critical stopover locations still existing within the AOC.
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6.3 Statement of Project Relevance and Goals

The Great Lakes Water Quality Agreement (GLWQA) is a major federal program intended to
protect and restore water quality and related ecosystems within the basin of the Laurentian Great
Lakes. The BNR has received funding from the Buffalo River RAP Coordination Fund to conduct
variety of investigations relevant to the implementation of the RAP, including a baseline wildlife
survey to detect species richness and diversity within the existing habitat of the LBR AOC. This
project will gather the necessary faunal data to drive specific ecological restoration/ habitat
enhancement efforts as well as provide a standard for comparison of habitat quality and wildlife
populations within the AOC, and effort driven by the intended delisting of BUI #s 3 and 14 of the
Buffalo River RAP.

The goal of this project is to generate a baseline of empirical data on the existing relative abundance
and species richness of mammals, reptiles, amphibians, and birds within the AOC by completing the
following:

e Identification of sampling locations throughout the AOC and one off-site reference location.
e Conducting year one surveys at the determined sampling locations.

e Consolidation and analysis of data gathered and prepared within a formal scientific report.
This report will detail all sampling methods and provide geo-referenced maps of sampling
locations for future replication.

The results will provide the following value to the existing efforts as related to the Buffalo River
RAP, ERMP, FSBR, and other relevant technical documents:

e A standardized set of geo-referenced survey locations and repeatable protocols for target
fauna inventory within the LBR AOC

e Baseline species richness and abundance data of target fauna for comparison to future data
sets

e Key insight on existing faunal assemblage habitat usage and habitat needs within the AOC
(which often proves critical in generating the best ecological response to created/enhanced
ecosystems)

This development of both spatial and temporal parameters is the framework for monitoring
restoration ecology projects proposed within the AOC. In addition to water quality and hydrology,
bio-indicators (i.e. target species/faunal assemblages) are an extremely valuable tool to design, merit
the success/failure of, and implement critical maintenance and modifications for ecosystem
restoration.
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7.0 Project/Task Description
Deployment of the project will occur in phases as follows:

AES and CC will conduct scientifically valid methods to determine the presence/absence of three
main faunal vertebrate assemblages (Birds, Herpetofauna, and Mammals).

Phase 1-Site Reconnaissance, Rapid Ecosystenr Assessment and Sampling Location Geo-referencing

To maximize survey value and standardize our data collection, the survey team will conduct an initial
site visit with the expressed intention of locating and geo-referencing all locations where data will be
collected during the survey effort. Due to the highly urbanized landscape within the survey area,
sample locations will be selected in areas where remnant wildlife habitat is most likely to be present,
with a focus on areas that have recently been restored/enhanced and proposed
restoration/enhancement areas. During site reconnaissance, AES and CC biologists will search the
entire survey area to characterize the available wildlife habitat (including man-made structures such
as refuse piles, abandoned lots, and building ruins) to support bird, reptile, amphibian, and mammal
species of the region. Additionally, offsite locations will be ‘scouted’ for their potential to serve as a
reference natural area to the study. Upon determining a suitable reference natural area it will be
selected and concurrently surveyed using identical methods.

Due to the integrated nature of this effort, AES will work with USEPA and BNR to determine the
best representation of sampling sites throughout the AOC. Currently, AES is aware of 5 locations
which will be sampled due to their direct relation to Great Lakes Legacy Act Projects (Head of City
Ship Canal, Katherine Street Peninsula, and Ohio Street) and current habitat restoration efforts
(Seneca Bluffs and River Bend)

In a proactive effort, AES has reviewed proposed restoration initiatives within both the ERMP and
the FSBR and pre-propose a total of approximately 25 avifaunal sampling locations (Section 10.1,
Figures 5, 6, & 7). Upon the completion of Phase I, at least 6 transect and area-constrained survey
locations will be identified and mapped for herpetofaunal and mammal search efforts (see Section
10.1, Figure 8 for proposed locations). Exact transect locations and lengths will be determined and
geo-referenced during the initial site reconnaissance visit. Transects will consist of both road-
cruising/driving transects (2) and walked transects (~4, two on either side of the river). Road-
cruising transects will be routes along the roads which nearest border the river on each bank. Their
lengths will be slightly longer than the length of the AOC (ends will be at the terminus of the two
survey locations which are farthest apart). Each transect will be searched no less than 8 times and
no more than 12 during the survey effort. Please consult section 10.2 for transect search methods.

Phase II- Conduct Biological Surveys within the Study Area

Beginning in the fall of 2011 (immediately upon the approval of this QAPP), AES and CC will
commence appropriate faunal survey methods. All four seasons will be represented in the survey
effort, with Phase II ending in the fall of 2012. Please refer to Sections 10.1 and 10.2 for a
description of each survey method to be employed. Upon completion of Phases I and II a final
scientific report will be prepared for submission of all data collected.
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AES has selected a variety of scientifically valid survey methods to achieve the project goals as
described within the Request for Proposals for Technical Consulting Services for a Wildlife Survey
in the Buffalo River (NY) Area of Concern (BNR 2011) and further defined within the
‘ConsultantGuidance.doc” document electronically mailed August 23, 2011. For each target faunal
assemblage, various survey methods are combined to generate a relatively comprehensive
assessment, with special emphasis on species highlighted within the above-referenced
‘ConsultantGuidance.doc’ document. Survey methods for each target faunal assemblage are as
follows (please refer to section 10 for details on each survey method, frequency and dates of surveys
and other relevant information):

Avifauna
e  Unlimited-distance Point Count method
e Transect Search method
e Time-constrained Search method

¢ NYSDEC marsh bird survey (if available habitat is present) protocol
Herpetofauna

e Anuran Calling Survey
e Transect Search method
e Time-constrained Search method

e Random Opportunistic Search method
Mammals

e Active Acoustic Monitoring for Bats

e Transect Search method (including road transects)
e Time-constrained Search method

e Sherman Live Trapping Arrays

e Random Opportunistic Search method

7.1 Project Management

AES will develop regular progress status reports (every 2 months, totaling approximately 6 progress
reports) to be submitted to the distribution list recipients (USEPA, BNR, AES & CC) throughout
the project timeline. AES and CC will oversee the development of a final scientific report for this
project.

7.2 Project Schedule

This timetable (Figure 3) reflects key seasonal windows for the varying wildlife survey components,
where surveys will be executed under suitable weather conditions within the respective windows. As

weather forecasts will dictate, exact survey dates will be adjusted to best adhere to the displayed
schedule.
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Project Timeline

Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug-12 Sep-12 Nov-12
Ta:k Task Description
2|34 2|3 2|3 2|34 1|12]3 112]3 2(3(4 2|3 2(3(4 2|3|4 2|3 2|3 2|34 2|3 1|12]|3
TASK 1 - QAPP PROCESS
1.1]Develop DRAFT Quality Assurance Project Plan (QAPP)

1.2

Review and Comments Period for QAPP by USEPA

1.3

Edits and Submission of FINAL QAPP

1.4

Final QAPP ReviewPeriod/Approval

TASK 2 - FAUNAL SURVEYS

2.1

Site Reconnaissance

2.2

Avifauna - Point-Count Breeding Bird Survey

2.3

Avifauna - Migratory Passerine Survey

2.4

Avifauna - Migratory Waterfowl/Shorebird Survey

2.5

Avifauna - Wintering Bird Survey

2.6

Herpetofauna - Anuran Calling Survey

2.7

Herpetofauna - Time (and Area) Constrained Survey

2.8

Herpetofauna - Random Opportunistic Survey

2.9

Active Acoustic Monitoring for Bats

2.10

Mammals - Sherman Trapping for Small Mammals

2.11

Mammals - Transect Searches and Diagnostic

TASK 3 - PROJECT MANAGEMENT

3.1

Data Entry

3.2

Bi-monthly Progress Report Submissions

3.3

Data Review QA/QC

3.4

Final Report Generation

3.5

Draft Report Submission for Review

3.6

Review and Comments Period

3.6

Final Report Submission

Figure 3. Project Timeline and Survey Schedule Matrix
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8.0 Quality Objectives and Criteria for Measurement Data

Data Quality Objectives (DQOs) are quantitative and qualitative statements that clarify the intended
use of data and specify the quality of data needed to support a decision. Data of known and
documented quality are essential components for the success of the project, as these data will be
used to support the decision-making process for future habitat restoration and human use along the
LBR.

The primary data quality objective is to generate as complete a record as possible of the confirmed
extant populations of avifauna, herpetofauna, and mammals within the within the constraints of the
project budget and schedule. This is necessary to inform the rest of the tasks outlined in the section
above. Information collected under this step will be screened according to the QA objectives
outlined in this section.

The following summarizes the data quality objectives for this project.

8.1 Data precision. Usually, precision is the measure of agreement among repeated measurements
of the same property under identical, or comparable, conditions; calculated as either the range or as
the standard deviation. As with comparability, AES will exercise well defined survey methods at
defined sample locations to minimize random error. Temporal, seasonal, and climatic variable
repetition will be strongly suggested within the final report deliverable for all replications of this
survey effort as well. To this extent, all climatic and temporal variables will be documented on
original data sheets for every survey effort and be provided within the final report deliverable.

8.1.1 Accuracy. Statistically, accuracy is a measure of the overall agreement of a measurement to a
known value. It includes a combination of random error (precision) and systematic error (bias)
components of both sampling and analytical operations. Our “accuracy” goal is to ensure that
information generated and collected is as accurate as possible within project constraints. To meet
this goal, AES will document all QA/QC measutes conducted when the initial field observations are
documented. All information collected within this project will be of an observational nature using
standardized observation methods, including well known techniques to minimize systematic error
(surveyor bias and surveyor fatigue). Both herpetofaunal and mammalian survey methods may
result in temporarily captured individuals, but no physical specimens will be removed from the site.

The accuracy of survey site (location) replication will be guaranteed by geo-referencing and map
generation as well as survey markers posted at each location.

8.2 Bias. Bias is the systematic or persistent distortion of a measurement process that causes errors
in one direction. When conducting observation-based surveys this is a critical component to
consider. As a well documented means to minimize systematic error in wildlife biology data
collection, an established protocol is provided for equipment used/employed to minimized surveyor
bias. Additional considerations are derived from existing literature on minimizing observer bias in
wildlife surveys (Bart et al. 2004).



Version 2, Section A
October 3, 2011
Page 15 of 41

8.3 Representativeness. Representativeness is a qualitative term that expresses the degree to which
data accurately and precisely represents a characteristic of a population, parameter variations at a
sampling point, a process condition, or an environmental condition. For this study this pertains to
both the available wildlife habitat within the AOC and the combination of methods selected to
gather data. Due to various spatial and temporal constraints (property access, safety concerns,
budget, timeline, or otherwise), representative locations are determined within the AOC for this
survey effort with best efforts to achieve n=N. Specific to this project, some locations have been
predetermined due to existing habitat enhancement, restoration, and previous studies. AES and CC
will use the most complete and accurate information available to select representative sample point
locations within the LBR AOC, including the ERMP, LBR RAP, FSBR, and direct
recommendations and requests from both BNR and USEPA. In addition, a site reconnaissance
effort will be conducted prior to any survey efforts to verify satisfactory habitat representativeness.
Rarely in population biology and wildlife biology do possibilities exist to study a population in its
entirety. To this extent, a sample population (n) will be observed within the total population (N)
with best efforts to achieve n/N = 1.

8.4 Comparability. Comparability is a qualitative term that expresses the measure of confidence
that one data set can be compared to another and can be combined for the decision(s) to be made.
AES will be setting the standard for wildlife population data collection within the AOC moving
forward. All survey methods are well documented within current, peer-reviewed scientific literature
and are repeatable. Survey locations will be considered permanent or a close to permanent as
possible for indefinite data comparison moving forward. AES will also review previous bird surveys
conducted by NYDEC and BOS to include as much of this historical survey data as possible within
statistical comparisons. However, the current survey effort is to be considered baseline data for
comparison moving forward.

8.5 Completeness. Statistically, completeness is a measure of the amount of valid data needed to
be obtained from a measurement system. Because the bulk of this project is conducting field
surveys, completeness of each task will be merited by the amount of survey hours completed within
suitable seasons for target fauna. With the understanding of inherent variability within a landscape
as well as the probabilities of occurrence for the varying animal groups, executing survey protocols
detailed within Sections 10.1 and 10.2 will generate a valid amount of data to satisfy this definition of
completeness.

8.6 Sensitivity. For this project, sensitivity is assumed to relate to the minimum level of
detectability for species confirmation. For herpetofauna and small mammals, observations are likely
to involve captured individuals which may be examined closely for diagnostic morphological
characteristics and be photographed. For avifauna, many observations may be quite brief (visually
and/or audibly) or less than ideal for diagnostic confirmation in other forms (poor lighting, distance,
noise pollution/disturbance, etc.). For these observations, the minimum level of detectability will be
100% confirmation. Any observations which are not 100% confirmed will be documented, but not
valid within the analytical process.

8.7 Logical consistency. The logical consistency of data (including geographic feature attributes)
will be checked during data processing. For example, AES will verify that identified suitable
locations for surveys associated with potentially suitable habitats. Additionally, reviews of collected
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data will check for species/season/habitat coordination and question/investigate observations
inconsistent with historical and life history data for the region and species. Logical consistency
checks will be used to assure that the data quality objectives are achieved. For avifaunal
observational data, logical consistency checks also include verifying and reviewing all songs, calls,
and chip notes of passerine suspected to be potentially present within the AOC to maintain this data
as consistently ‘fresh’ within the minds of observers. For migratory and wintering seasons, basic
plumage molt reviews will be important. Logistical consistency checks for herpetofauna will be
most closely tied to literature and reference review as well, ensuring that search efforts are best put
forth at optimal times and conditions for species potentially present within the AOC. Fortification
of species-specific search images will be exercised as well. For mammals, regularly measuring
observed tracks and retaining found hair and scat samples for cross-referencing will be valuable in
providing logical consistency in the data.

8.8 Measures to Ensure Quality Data. AES will maintain an Excel Spreadsheet database for
cumulative data input and overall data flow tracking, including QAQC steps throughout the project
timeline. All data will be transferred from original datasheets into a cumulative master spreadsheet
no later than 14 days from the date of collection. AES will internally QA/QC all data entry and
compare with original data sheets on a bi-monthly basis to ensure all data is properly and accurately
transferred from the field and the observer(s) to the statistical database and, subsequently the final
report and associated statistical analyses. Both the AES Project Manager and Quality Control
Officer will conduct these internal audits. All QC steps including senior staff review of all data will
be tracked in the spreadsheet.
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9.0 Non-direct Measurements (Secondary Data)

All peer-reviewed articles which support survey methodology for this project will be archived within
a digital storage file located on the AES server for referencing. Project filing, document
naming/indexing and folder structures will utilize AES’ standard operating procedures.

All secondary data obtained from other sources will be critically reviewed and applied to this project
appropriately. Currently, there are no surveys conducted for the target animal groups within the
AOC designed to document extant fauna with the expressed intention of providing comparative
data correlative to enhancement, restoration, and remediation efforts proposed within the AOC.
Avifaunal assessments of the Lower Buffalo River/AOC and tributary streams (outside
AOC/reference location) have been conducted previously (NYSDEC, 1993; BOS/Canisius College,
2005-06). Methods and sample locations varied between these studies. This variation limits the
direct statistical value of these data sets. However, anecdotal information may support general
population trends and total species richness lists may be compared on an anecdotal basis. AES will
obtain copies of any reports/data summaries (secondary data) associated with these survey efforts
for potential comparative value upon completion of Phase II. These reports will provide direct
value when determining survey point locations and best efforts to overlap surveyed areas will be
made to increase the probability of comparability with data collected from this project.
Herpetofaunal and mammal studies were conducted informally and/or on an anecdotal basis and
seem currently under-represented. If other applicable data or studies become available throughout
the life of this project AES will evaluate these and integrate them into the study as appropriate.
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10.0 — Field Monitoring Requirements

10.1 Sampling Process Design

This project has been designed to document the current species richness and abundance of three
main faunal assemblages; the herpetofauna, the avifauna, and the mammals inhabiting the LBR
AOC. Within these general assemblages are target species (15 herpetofauna, 61 bird, and 3 mammal
species) whose conservation status is currently of greatest need within the region (BNR, personal
communications; New York Wildlife Action Plan, NYSDEC). We have selected a total of 9
scientifically valid survey methods (described below) to achieve this goal. Understanding both the
physical scope of this project as well as its role within larger goals associated with the Buffalo River

RAP, the survey design takes a nearly comprehensive approach”’.

Faunal Targets within Faunal L.
Survey Method Data Type Relevant Citations
Assemblage Assemblage
Avifauna Unlimited-Distance Point Count Spedes Richness and
Method Breeding Passerine Population  [Relative Abundance [Dawkins 1981, Verner 1985
Unlimited-Distance Point Count Spedes Richness and
Method Migratory Passerine Population [Relative Abundance [Hutto et al. 1986
Unlimited-Distance Point Count Spedes Richness and
Method Wintering Bird Population Relative Abundance |Gutwiller 1981
Migratory Passerine, Migratory
Transect, Opportunisticand Shorebirds, Migratory Spedes Richness and
Meander Searches Waterfowl, Migratory Raptors  |Relative Abundance |Tiebout 111 2005
Herpetofauna Mossman ct al. 1998, Bridges
and Dorcas 2000, Weir 2001,
Breeding Frog and Toad Croudh III and Paton 2002,
Anuran Calling Survey Population Spedes Richness Weir and Mossman 2005
Ford and Burghardt 1993,
Transect, Time and Area- Hayek and Buzas 1997,
Constrained, and Random Snake, Turtle, Salamander, Frog, |Spedes Richness and [Webb and Shine 1998,
Opportunistic Searches and Toad Population Relative Abundance [Tiebout IIT 2005
Mam mal Foraging and Migrating Bat Spedes Richness and
Active Acoustic Bat Monitoring  [Spedes Relative Abundance |O'Farrell and Gannon 1999
Maly and Cranford 1985,
Sherman Live Trapping Small Terrestrial Mammals Spedes Richness Slade et al. 1993
Transect, Time and Area- All Mammal Spedes (exluding
Constrained, and Random all bat spedes but Eastern Red
Opportunistic Searches Bat) Spedes Richness

Figure 4. Survey Methods Summary

% In order to remain within the budget and provide the best and most appropriate data for the project goals, the
following efforts will be under-represented within the design and, thus, prevent it from being wholly comprehensive.
Diurnal raptor migration has comparatively less influence or significance to the proposed efforts and target
outcomes of the survey effort as related to the Buffalo River RAP and will only be observed opportunistically during
other survey events within migration periods. Trapping efforts for herpetofaunal investigations are costly relative to
proposed search methods (which have recently proven as significantly more time and cost effective by Tiebout Il
2005). Lastly, fully aquatic river-dwelling amphibians (neotenic larval life stages and adult common mudpuppy)
will not be targeted within the survey effort.
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Due to the integrated nature of this effort, AES will work with USEPA and BNR to determine the
best representation of sampling sites throughout the AOC. Currently, AES is aware of 5 locations
which will be sampled due to their direct relation to Great Lakes Legacy Act Projects (Head of City
Ship Canal, Katherine Street Peninsula, and Ohio Street) and current habitat restoration efforts
(Seneca Bluffs and River Bend).

In a proactive effort, AES has reviewed proposed restoration initiatives within both the ERMP and
the FSBR and pre-propose a total of 23 avifaunal sampling locations (Figures 5, 6 and 7). Upon the
completion of Phase I, at least 6 area-constrained survey/transect locations will be identified and
mapped for herpetofauna and mammal search efforts (Figure 8).

Locations Within the AOC
Sam.ple Name of Area Habitat Type
Location #
1 Smith Street Park Upland Forest
2 Smith Street Park Forest/Pond
3 Ohio Street Park Urban/Developed
4 Ohio Street Park Woodlot
5 Concrete Central (east) Fallow Field
6 Concrete Central (east) Fallow Field/Open River (eastside)
7 Concrete Central (west) Fallow Field
8 Concrete Central (west) Fallow Field/Open River (westside)
9 Katherine Street Peninsula [Riparian Forest
10 Katherine Street Peninsula [Emergent Wetland
11 Katherine Street Peninsula |[Emergent Wetland/Riparian Forest
12 Katherine Street Peninsula |[Emergent Wetland/Open River
13 Steelfields Fallow Field
14 Steelfields Fallow Field/Open River
15 Steelfields Fallow Field/Forest Edge
16 Steelfields Upland Forest
17 Bailey Woods Upland Forest
18 Bailey Woods Riparian Forest/Open River
19 Bailey Peninsula Riparian Forest
20 Bailey Peninsula Riaprian Forest/ Open River
21 Dead Man's Creek Urban Stream/River Confluence
22 Head of City Ship Canal Urban/Developed
23 b/w Bell & NFTA Slip Dune/Open Water
Figure 5. Proposed Avifaunal Survey Point Locations within the AOC
Locations Outside of AOC
L::ar:z:'ue# Name of Area Habitat Type
1 Seneca Bluffs Riparian Forest/Open River
2 Seneca Bluffs Riparian Forest
3 Seneca Bluffs Upland Forest
4 Seneca Bluffs Field/Meadow
5 Seneca Bluffs Floodplain Wetland
6 River Bend Riparian Forest/Open River
7 River Bend Riparian Forest
8 River Bend Upland Forest
9 River Bend Field/Meadow
10 River Bend Floodplain Wetland

Figure 6. Proposed Avifaunal Survey Point Locations Outside of the AOC
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True reference locations for this project will be difficult to sample, mainly due to distance, budget,
and paucity of actual ‘reference’ locations (remnant, healthy, native riverine ecosystems within the
region which emulate the historically present ecosystem which the associated efforts strive to
restore). For these reasons, AES will sample existing locations relevant to the restoration and
enhancement of the Buffalo River ecosystem located outside of the AOC. One location was
selected (Seneca Bluffs) to conduct the same survey methods and effort. While this location is not a
true ‘reference’ location, it represents a comparatively more natural/wild habitat patch along a
tributary stream to the LBR, providing some level of comparative habitat use.
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10.2 Sampling Methods
AVIFAUNA

Breeding Passerine Point Count Surveys - An unlimited-distance point count method (Dawkins 1981,
Verner 1985) will be used at pre-established, fixed locations throughout the survey area and
reference natural area. Efforts to best allocate this effort will be guided by formulas and methods
described in Barker et al. (1993). Count duration will be 10 minutes at each site. Data will be
grouped into 0-3 minute, 3-5 minutes, and 5-10 minute intervals (standard count duration periods)
to increase comparability potential of the collected with varying historic and future data sets.
Abundance within each sample location is not counted beyond 10 minutes to minimize double-
count probability and standard error (Smith et al. 1998, Verner 1988). All breeding bird points will
visited 3 times during the breeding season, spaced at least seven days apart. GPS, detailed base maps
and location stakes will all be used to ensure consistent and accurate relocation of sample sites
throughout the year. Adequate navigation tools will also ensure the necessary efficiency and stealth
needed when moving into and between sampling position. In case of GPS equipment failure (tree
canopy, poor satellite configuration, etc) base maps will be detailed enough to allow field staff to
easily navigate into position.

Migratory Bird Surveys (passerine) — One avifaunal biologist (single-observer method) will conduct site
visits to search for birds at all sample locations during peak migration times for various bird groups
(see schedule/life history matrix). At least 3 spring and 5 fall sutveys will be conducted. To
minimize variation in detection probability, best efforts will be made to use the same observer
throughout the study. Similar to breeding bird surveys, all other avifaunal survey periods will follow
general unlimited-distance point count survey methods. Unlike the breeding bird surveys, if species
richness continues to increase beyond 10 minutes during migratory bird surveys, sampling duration
will be extended until a 3 minute period passes with no additional new species observed. If the
obsetver reaches twenty minutes at one point, he/she will move on the next point to maintain a
standardized level of accuracy and precision in estimations as well as successfully survey all points
within the allotted time frame.

Migratory Bird Transect Searches - In addition to fixed-location point counts, migratory bird surveys will
be supplemented with area search methods as well, including multiple-observer area searches and
transect routes along the LBR shorelines and through forest and field habitats. These methods will
involve actively searching for bird presence by sight (naked eye, roof prism 10x binoculars, and/or
60X spotting telescope) and sound. In addition to visual and audible observations of living birds,
diagnostic evidence of bird presence, such as nests, feathers, carcasses, cough pellets, or otherwise
will be documented. Any rare, threatened or endangered species observed will be thoroughly
documented. Best efforts to further document rare species will be done by photo and/or digital
audio recordings when possible.
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For river (waterfowl and shorebird) and opportunistic migrant raptor searches, a Kowa TSSN 880
Series, 60X high powered spotting telescope and tripod will be used in addition to binoculars.
Observations will consist of confirmed visual and/or audible accounts of species detected. Relative
abundance will be noted as accurately as possible for all species observed. In the case of large
flocks, rafts, or kettles of birds, relevant methods within Ralph and Scott (2003) will be applied for
abundance estimate counting methods.

Migratory bird survey start time and duration will vary with season, current weather, and species
targets (passerine versus raptors versus waterfowl, etc.). Typically, passerine migration surveys will
consist of morning (GAM-11AM) and (occasionally) late afternoon/eatly evening (430PM — 630PM)
survey efforts. Shorebird surveys will be conducted in the morning and late afternoon as well.
Opportunistic diurnal raptor searches will only be conducted when weather conditions are
conducive to migration and birds are being observed. For spring, N and NW winds are preferred as
well as clear to partly cloudy skies. For fall the winds are best from any southern derivation, but E
and SE winds will likely prove valuable for onsite observations as migrants are pushed to the
diversion line/shores of Lake Erie (early observations will determine what conditions are best for
the site and will then be exploited for the remainder of the survey effort). Similar conditions to those
stated above for diurnal raptor migration will be preferred during the evenings prior to passerine and
other nocturnal migrant species surveys.

Wintering Bird Surveys — Unlimited distance point counts will be completed sampled for wintering bird
species. Accuracy and precision of species richness estimates increases with observation duration
(Gutzwiller 1981), so these points will be surveyed for twenty minutes (versus the 10 minute
breeding passerine survey). Survey times will be extended to dawn to dusk for these surveys to
maintain sample size/statistical power.

Optional/ Additional Survey/ NYSDEC Breeding Marsh Bird Protocol — Should one or more suitably-sized
marsh ecosystems (combination of emergent vegetation, submergent vegetation, and open water) be
present within the AOC or Seneca Bluffs site, AES will perform at least one breeding marsh bird
survey following the NYSDEC protocol (detailed on data sheet provided in Section 12.0). In brief,
this method involves broadcasting potentially present marsh bird species calls (from the NYSDEC
breeding marsh bird protocol CD) in timed-intervals accompanied by timed pauses for listening. If
the habitat is not present, this survey method will not be implemented.

The varying survey methods and sample locations are capable of determining presence/absence of
all 61 target bird species/species of greatest consetvation need (provided by BNR), but is designed
as a comprehensive approach and, therefore, no species/obsetvations will be omitted from the
survey effort.

HERPETOFAUNA

Due to their cryptic nature and ability to remain concealed and/or motionless for extended petiods
of time, reptiles and some amphibians are often difficult to sample. In fact, detection probabilities
are often needed to validate representative population sampling. AES will rely on our trained and
experienced herpetologist to conduct the most effective and valuable survey methods to gather
presence-absence data (species richness and abundance). Due to bi-modal activity behavior exhibited
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in most reptile and amphibian species, surveys will be conducted within the spring-early summer
(when animals emerge and egress from hibernacula, breed, and re-locate to foraging habitat), and the
fall (when neonate snakes, turtles, and numerous recently metamorphed amphibian species are
emerging from nesting sites/breeding pools and most ectotherms are relocating to suitable
hibernacula locations). The varying survey methods and sample locations are designed to determine
presence/absence of 14 out of 15 target herpetofamnal3 species/species of greatest conservation
need (provided by BNR), but is not limited to documenting these species.

Anuran Calling Survey - Calling amphibian surveys will be conducted at each pre-determined sampling
location. When possible, reference locations will be visited before or simultaneously to survey
efforts onsite to validate presence/absence. Dates will be selected based upon northwestern New
York breeding amphibian phenology and climatic and weather conditions (see Figure 3 for selected
survey weeks). A minimum of 4 surveys will be conducted at least two weeks apart.
Opportunistically observed concentrations of breeding amphibians will be noted, surveyed, and
georeferenced as well. This is an extremely valuable, non-intrusive, and cost-effective means of
determining critical habitat, species diversity/richness, and loosely defined relative abundance
estimates. Protocol will follow nationally implemented methodology to provide maximum
comparability to other and future data sets (Weir and Mossman, 2005).

Time- and Area-Constrained Surveys - AES herpetologists will target peak activity seasons and times of
day to traverse pre-established linear transects throughout the AOC. After a rapid reconnaissance,
transect routes will be strategically selected to intersect, parallel, and/or expose key potential habitat,
including basking structures, nesting mounds, surface cover (refuse piles and coarse woody debris),
foraging habitat, and overwintering habitat. A minimum of nine visits will be made throughout the
study timeline, targeting key activity periods and optimal climatic conditions within these periods.
Selected reference community locations will be surveyed in a similar fashion. This method has been
recently considered not only the most cost efficient, but the most effective method for determining
comprehensive herpetofaunal presence/absence at a location (Tiebout III, 2005).

Random Opportunistic Searches - This scientifically valid survey method is not limited by temporal or
spatial constraints and is largely dependent upon the discretion of the observer. The observer may
exploit unforeseen encounters with optimal basking locations, potential nesting grounds, surface
concealment cover, or other structural habitat attractive to snakes, turtles, or amphibians while
conducting other activities onsite. Only skilled herpetologists find true value in this, as a keen sense
for subtle changes in climatic conditions and the ability to recognize optimal conditions during
certain seasons and times of day are often a catalyst for this method to be successful.

* The common mudpuppy (Necturus maculosus) is a fully aquatic salamander species which inhabits large rivers
and streams. A competent survey effort for this species would involve searching the Lower Buffalo River bed
substrate and, therefore, cannot be represented within the survey design. No aquatic trapping or submerged search
efforts/dives will be conducted during this survey.
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MAMMALS

The City of Buffalo is deeply connected to both a major river system and the Great Lake Erie. These
water resources are both known to support a variety of large, medium, and small-sized mammals.
With varying land use history and a clash of human and natural systems, there is potential to find
everything from river otter and mink to Norway rat and short-tailed shrew along the banks of the
Buffalo River. The varying survey methods and sample locations are designed to determine
presence/absence of the 3 target mammal species/species of greatest conservation need (provided
by BNR), but is not limited to documenting these species.

Bat Habitat Assessment and Active Acoustic Monitoring for Bats (Transects and/ or Time-Constrained Searches) —
An assessment will be completed of the site and its potential to provide favorable habitat for
commuting and foraging bats. Bats of the region will be researched and species habitat preferences
will be used to identify features in the project location which are known to be used by different
species of bats. The results will be used to identify active acoustic monitoring transect routes within
the project location which incorporate representative areas likely to be used by bats as well as areas
considered less favorable. Surveying these routes involves walking or driving pre-
determined transects along a trail or road (or walking through target habitat locations) with a bat
detector recording all bat calls. Active monitoring provides information on bat distribution and
habitat use, as well as abundance and potentially population trends (depending on how many nights
are recorded). Acoustic monitoring will be conducted in locations determined as potential foraging
locations (following the Phase I site recon and bat habitat assessment efforts) during the late
spting/early summer and fall migration periods when both resident and migrant bats may be
observed.

Sherman Live Trapping Arrays — The AES/CC Team will use the scientifically valid and humane
Sherman Trapping methods for small mammals. After site reconnaissance, trap arrays/clusters will
be established. Trapping events will be in selected locations (approximately 6) and continue for
three consecutive nights. All trap locations will be geo-referenced. Trapping events will occur three
separate times, spaced at least 30 days apart, at each mammal trapping location.

At each established location, 15 Sherman live traps will be baited with a dollop of peanut butter and
placed in a clustered array. These traps are prefabricated metal hinged boxes (2.5” x 2.5” x 8”) with
a pressure sensitive trap door. These traps will then be checked the following morning and every 24
hours thereafter. Observers will use forceps and industrial gloves to remove captured animals. A
clear plastic container will be used to temporarily retain captured individuals for proper
identification. All captured individuals will be released at the capture location. On the first and
second mornings, the traps will then be re-baited and returned to the capture location. On the third
morning, traps will be collected, cleaned/disinfected, and stored for future use.

Time-Constrained Searches — As we familiarize ourselves with the AOC we will identify key track and
scat corridor locations and then use them as search transects. In addition, we will scan and search
for critical habitat and other evidence of mammal presence, such as middens, burrows (and other
created shelters), and roadside carcasses. A suite of high-powered optics will be on our person while
conducting surveys, including a 60X Kowa Optimed TSN 880 — Series High Powered Spotting
Telescope and Manfrotto/Bogen Tripod. While this will be used for scanning for basking turtles
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within the river, it will prove quite valuable for observing distant mammal behavior (including,
potentially, river otter) and difficult access locations where mammal activity may be present.

Transect Searches — Following a site reconnaissance/sutvey location ground-truthing exercise,
Approximately 6 transects will be established within the AOC (2 driving, 4 walking). Methods for
searching transects are the following:

Road-cruzsing - Drive slowly with hazards on scanning the road sides for dead-on-road
(DOR) and alive-on-road (AOR) animals. When target animals are encountered an observer
will exit the vehicle and examine the remains or remove the animal from immediate harm’s
way. All observers will wear a reflective vest at all times during road-cruising surveys.
Difficult identifications will be photographed and/or collected for later identification.

Walking Transects — At least one observer will slowly walk each transect while consistently
searching for target animals. Searches will include use of binoculars, spotting telescopes, and
physically searching the immediate area, including flipping rocks/debris and walking
through grassy areas to flush animals. Observed animals will be documented by time and
location along transect. Photographs will be taken if possible.

10.3 Field Quality Control (QC)

In order to maintain consistent survey methods and generate the desired statistical power in the data
collection, AES will maintain the following QC protocols;

e Geo-reference AND landmark each survey location point for exact point replication

e Generate adequate and detailed base maps for relocation of survey locations if GPS
malfunctions.

e Orient observer alighment via compass readings prior to each sampling

e TFamiliarize and calibration of all field staff and teams to data forms, methods, equipment
and QC procedures prior to field deployment

e Carry a clipboard containing survey methods and instructional aids, such as
- AOU alpha codes for North American bird species
- Beaufort Wind Scale Codes
- Amphibian Calling Intensity Codes
- Habitat Classification Codes
- Listed Methods for Point Count Survey Execution (see 10.3.1)

As a project dependent upon strictly judgmental data, there is likely to be observations which cannot
be confirmed to the species level. In these circumstances, AES and CC observers will make field
note observation details to support the observation. These sorts of observations will be then later
analyzed to determine the level of certainty to which they can be presented within the data. For
example, a relatively medium-sized raptor observed in poor lighting on a windy day at ~1000ft
elevation on set wings with a relatively prominent head projection, long tail, and rounded wings
would likely be classified as an unknown Accipiter (UNAC) and supporting observations will be
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supplied. Any observations which are not 100% certain will be presented in this manner and,
therefore, the data will err on the side of conservative to remain reliable.

10.3.1 Point-Count Method for Data Collection (for QC)

Time of Day Limitations

Spring passerine migration: Dawn to 11am or until a noticeable drop in bird activity; and 5pm to
dusk

Breeding bird survey: Dawn to 10am or until a noticeable drop in bird activity; if activity remains
high at 10am, continue until 11am or a noticeable drop in bird activity.

Fall passerine migration: Dawn to dusk.

Weather Constraints

Surveys should be conducted during weather that promotes bird activity.

a. Steady rain, poor visibility or steady strong winds (steady wind over 25mph) are not
acceptable. Brief periods of rain, light drizzle and gusts up to 30mph are acceptable if birds

remain active.

Point Count Procedure

1. When approaching a sampling point, assess whether a single AES land-cover type covers >50%
of the plot. If there is no dominant habitat, move the point location into the intended dominant
type for that point.

2. Arrive at point and wait 5 to10 minutes for birds to habituate to the surveyor’s presence.
While waiting, begin filling in the general point and weather information on the data sheet.

4. If visiting a point for the first time, take a GPS reading. For all GPS readings at sampling points
in a project site, use a four letter code made of the first initials of key words (e.g., Big Muddy =
BIMU) followed by a unique number for each sampling point. Number sampling points
consecutively beginning at 100. On subsequent visits, do not take a GPS reading as it severely
complicates data management. Write the coordinates on the data sheet and indicate the location
of the point on your field map if it differs from the proposed point on the field map. Write
down the nearest street location or other unique location identifier for the point.

5. On the first visit to a point identify the dominant and other significant AES habitat cover types
at the site. For each, visually estimate the percent of the habitat within a 100m radius of the
point, or within the observable radius if less than 100m.

a. 'The dominant habitat has >50% cover in the 100m radius area.
b. Other significant habitats will cover >10% of the 100m radius area.

6. On the first visit to a point sketch and label the habitat cover type in the circle on the data sheet.
Note the dimensions of the habitat, including distances from the sampling point. Note
significant features in the 100m radius area, such as roads, hedgerows, houses, ditches with grass
cover, etc.
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a. In the notes section add details on type of crop, percent tree cover, maturity of forest,

etc.

Habitat Cover Type

Description

Developed
Cropland
Barren Land
Grassland

Upland Shrub-Scrub

Upland Broadleaf Forest

Upland Coniferous
Forest

Upland Mixed Forest

Forested Wetland
Shrub-Scrub Wetland

Emergent Wetland
Open Water

Residential, commercial, industrial, and other developed land,
including developed green space (e.g., golf-course, city park).

Regularly cultivated land. Pasture, haymeadow, and fallow
field are grasslands.

Land with sparse to no vegetation (e.g., mines, landfills,
construction sites, sparsely vegetated shores).

Grass and herbaceous plants cover 290% of the ground in
uplands.

Shrubs and scrubby or mature trees cover 10-50% of the
ground. Includes brushland and savanna with trees and

shrubs.

Trees cover cover =250% of the ground. Broadleaf deciduous
trees are =90% of the tree cover.

Trees cover 250% of the ground. Coniferous (needle-leaved)
trees are =90% of the tree cover.

Trees cover 250% of the ground. A mixture of broadleaf and
coniferous trees, with each covering <90% of the forest.

A wetland or lowland flooded area with 50-100% tree cover.

A wetland with 10-50% cover by shrubs, scrubby and mature
trees. Includes savanna with trees and shrubs.

A wetland with 290% cover of herbaceous plants.

Water and sparse to no vegetation cover; rivers, streams,
lakes, ponds.

For passerine surveys, record all birds seen and heard at the point in 10 minutes for an unlimited

distance from the point. Record data in the appropriate time increment. Record each species
observation separately and note the number of individuals of a species for each observation.

8. Use the AOU 4-digit alpha codes for species. A master alpha code list is available from AES.

For other data, use the codes provided on the data sheet.

10. For flight height, indicate units used (m or ft). Meters are preferred.

11. The notes column in the bird data section is for noting the identifying features of a bird for later
identification or for clarification or explanation of data.

12. During the breeding season, some states require that a breeding confirmation level be recorded
for each species observed. Use the local breeding confirmation level guidelines.
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11.0 Analytical Requirements

11.1 Analytical Methods

In the field, the data collected will be judgmental in nature and will not require any specialized
analytical equipment. Analysis for this project is assumed to be defined as the process of analyzing
the raw data collected and how it is interpreted

At the end of each month, AES will perform data processing. Data processing involves
downloading and cataloging any geo-referenced data, reviewing all observational notes for
clarifications and converting all hand-written data into the digital data storage spreadsheets. After
data is digitally entered information will be reviewed by the staff member who collected the data in
the field and data flow/progress will be indexed into a master spreadsheet. (See table in Section
12.0). This will include QA/QC of all collected data. Upon the completion of Phase II, total data
sets will be analyzed to generate graphs and relevant comparisons, such as foraging guild
petrcentages, spatial concentrations of individuals, habitat/species correlations, and other. Since the
results of this survey are essentially the baseline for future replications, the data itself will largely be
stand alone and will serve to provide further analytical capabilities as comparable data sets are
collected over time. Estimations on populations and a species richness list will be provided for the
entire AOC as well as at individual sample locations.

The AES Project Manager will be providing continuous monitoring of project activities and will
provide guidance to project staff on the resolution of technical issues. If the issue is significant and
corrective action is required, the AES Project Manager will document the issue and inform the AES
QA Manager and work with them to address the issue.

11.2 Quality Control

AES will follow set quality control procedures when collecting judgmental data. The best methods
are established observer bias minimization practices and adherence to established season, climatic,
and temporal recommendations for performing the various survey methods.

Furthermore, our data will be compared to existing and concurrent data sets that may be available
(BOS study 1993, www.birdingonthe.net daily postings for the area/region, and undocumented
reports that may be available via USEPA or BNR) to further validate population estimates,
significant corridors, or otherwise.

Geo-referenced sample locations will be accurate to 2M and will also be marked at the site (via
flagging or staking). Original data sheets will provide sketches of each location to assist in replicate
sample efforts in the future

12.0 Data Collection, Handling and Custody Requirements

Data collection and data flow are maintained by the AES Project Manager. The data sheets (Figures
10, 11, 12, 13 & 14) are used to document all collected field data. In addition, project staff will
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maintain a Data Flow Tracker spreadsheet that will track critical data handling efforts including
QAQC and data archival steps (see example below).

Data Flow Tracker

Field Form Inventory

Data Processing/QAQC/Data Archival

Data Archival

Site |SiteName FieldForm |FieldDate

FieldStaff

ScanDate

ScanStaff

DateEntered

DataEntryStaff

FieldStaffReviewDate

FieldStaffReview

FieldFormLocation

DocName

1|Seneca Bluffs [Avifaunal |Nov 152011 [JLC

Dec 102011 LR

Dec152011

R

JLC

Dec 20 2011

Gr\Documents\11-054
Buffalo River wildlife
Surveys\Field Forms

AVI01_jlc_2011nov1s

2|Seneca Bluffs |Avifaunal |Nov 152012 |ILC

Dec 102012 |LR

Dec152012

3|Seneca Bluffs |Avifaunal |Nov 152013

JLC

Dec 102013 LR

Dec 152013

Figure 9. Example Data Flow Tracker to be used for QA/QC in Data Collection, Handling, and Custody

Upon completion of each survey event field forms will be scanned and saved electronically on the
secure internal server network. Once data are securely stored, archived and viewed from the internal
server system, original hard copy field forms will be stored at the AES office located in
Conshohocken, PA until completion of the project, at which time they may be mailed to the
USEPA or BNR for permanent storage (at which time photocopies/printed scans of the originals
will be filed at the AES office).
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PASSERINE - Bird Point Count Data Sheet

Project Name Sample Point 1D # & Name

Date Stan Time Stop Time X coordinate, Y coordinate
Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed *
= 1-dmph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy | Barren Land
3=§-12mph | 3= overcast Grassland
4 =12 mph 4 = rain Upland Shrub-Scrub
S=fog
Behavior
W E F = flying Upland Mixed Forest
aring Wetland Forested
erching or on water Wetland Shiub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = ather
Notes:
S
Alpha | Behav. | Dir. Dist. Flight | HL(ft | 0-3 | 3-5 | 510 | 10-15 | 15+ Notes
Code Code from from Dir. or m) min min | min | min min
Point Point (m)
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New York Marsh Bird Monitoring Survey Data Sheet

Py __of
Before After
Date {e.g. 14-May-09): . Temperature (°F):
Hexagon #: ‘Wind speed (see below):
Observer: . Cloud cover (%):
Survey replication #: Precipitation (sce below):
Put an "S" in the appropriate column if the bird was seen, a "1" if the bird was heard, and *18" if both heard and seen

Responded During:

— @ 2 S 7 oo
R 2l u» 5T is|F |8 E} 3 SiE|2 § = B | D
o == -0 | jw |w e = — & =5
=] = A 0E % 2 in s |tA |@a |dn E ? ? o ] N =3 ]
s Ie3lzzs] e [2lrwive =R S & | e
* | § & g T Ll |blaldhlv]a]|=]ee —| @ @ =

w g w i 7 } e s g

=& 2 SlLlelelTIel & )

(=3 Bl il -

Comments

o] [e}lalle}lellel[elle] [elle][s][a]{a}le][e]ls (s [al{a] [alla}lelle] e} (o] (0]

Call types: LERI: coo, kak, ank  SORA: whinny, perweep, keep  VIRA: grunt, ticket, kicker  KIRA: kek-burr, grunt
AMBI: pump-er-lunk, kok PBGR: owhoop, hyena, ek-ck
{ the call is not one of the above listed types, describe the call in the comments column.
Wind speed: 0=<lmph 1=1-3mph 2=4-7mph 3=8-12mph 4=13-18 mph 5= 19-24mph
Precipitation: light rain, rain, heavy rain, light snow, snow, heavy fog, fog, none
Background noise:  0=nonoise | =faintnoise 2= moderate noise (probably can't hear some birds beyend 100m)
3 = loud noise (probably can't hear some birds beyond 50m}
4 = intenge noise (probably can't hear some birds beyand 25m)
Secondary species:  W. Snipe, Marsh Wren, Black Tern, Commeon Tern, Commeon Moorhen, American Coot
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) Gray Treefrog M. vernicolor

Project Location: hostiiiishmmseminnsiutitnn.

Calling Amphibian Survey

Survey Date:

Calling Location ID:

Surveyor(s) Initials:

Time START| | Time stor|

_ Photo(s) Taken?

Climatic Variables
Amb Temp (C)
Amb RH (%)
Circle One: (refer to codes on back)
Precipitation Code o 1
Beaufort Wind Code 0 1

Sur Temp [\
Sur RH (%)

2 3 1 s*
2 3 4° S

* - unsuitable to perform survey

Wildlife Observations

Calling Amphibians

|Catling Intensity Code (refer to code on back) |

# of Individuals|

American Toad B omerxanus
Fowler's Toad B. fontert

Chorus Frog P. tnseneto
Spring Peeper P. ¢ crucifer
Wood Frog L syhotico
N. Leopard Frog L ppsens
Pickerel Frog L palustris

Cricket Frog A creprons

Green Frog L ¢. melanoto
Bullfrog L cotesbeions

coocO0O0O0OCODOO00

1

e

2

NNNNNNNN NN
WWwwwwwwwwww

Additional Species and Wildlife Observations:

Applied Ecological Services, Inc.

Precipitation Scale:

ode

No Precipitation

Fog/Mist

Light Rain/Drizle

Rain. Steady but not too much noise pollution

Heavy Rain, noise pollution. Impedes breeding beahavior.

wilalw|n|ule

Extreme weather, Hall, thunder, and/or lightening storms. Do not perform survey

Beaufort Wind Scale:

Beaufort Wind Scale

[wind Speed (mph[oescription |

<1 CALM: smoke rises vertically

1to3 LIGHT AIR: rising smoke drifts; weathervane inactive

4to7 LIGHT BREEZE: leaves rustle; can feel wind on face

81012 GENTLE BREEZE: leaves and twigs in constant mation

13018 (2 vindy to monitor)

wialw|n |

19to 24 FRESH BREEZE: small trees sway (too windy to monitor)

Calling Intensity:

Calling Intensity Code

[Description —

[No frogs or toads can be heard calling.

lis {con-specific) are not overlapping. Count Individuals

[Some (con-specific) overlap of calls, but individuals still distinguishable

1
2
3

A full chorus/cacophony; constant, continuous, and overlapping calls (con-specific)

Additional Notes:

Applied Ecologicel Services, Inc.
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.t lSurveyor
Project Number ]Time In ITime Out
Description of Area

IN ouT

Amb Temp Amb Temp
Amb RH Amb RH
Sur Temp Sur Temp
Sur RH Sur RH
Soil Soil

Other Weather Descriptions

|Photos?

lPhotographer?

Species Observed and Relevant Notes:
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13.0 Testing, Inspection, Maintenance and Calibration Requirements

13.1 Instrument/Equipment Testing, Inspection, and Maintenance

All equipment for observational data collection is provided by AES and will be maintained by the
project manager. Binoculars and spotting telescopes used for surveys will be regularly cleaned with
forced air, brushes, lens cleaning solution, and lens paper and diopter calibrations will be done as
needed. Prior to all survey efforts, batteries will be checked for power in thermo hygrometers, GPS
units, cameras, cell phones, digital soil thermometers, and other battery operated equipment.

Field Checklist

EQUIPMENT SUPPLIES PERSONAL
Binoculats Data Forms Hat (Sun/Warmth)
Camera Pens/Pencils (2) Light/Heavy Gloves
GPS Unit Field Guides Raingear

Compass Field Maps Mud Boots
Clipboard Road Maps Hiking Boots
Hand Lens Bird Call CDs/Tapes Sunblock

Field Pack Batteries AA (4) Insect Repellent
Soil Thermometer Bird Alpha Codes Sunglasses
Spotting Telescope Travel Itinerary Water Bottle
Tripod First Aid Kit Credit Card/Cash
Thermo hygrometer Food/Snacks
Small Collection

Container Cell Phone

Snake Bags

Stump Ripper/Hook

Reflective Mitrror
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13.2 Instrumentation/Equipment Calibration and Frequency
No equipment critical to this survey effort will require any equipment calibration
13.3 Inspection/Acceptance of Supplies and Consumables

There are no acceptance criteria for field supplies relative to this survey effort..

14.0 Data Management

All geo-referencing, observational data, photographs, and other data generated or collected for this
project will be documented and archived in its original format. These and other datasets, as needed,
will be compiled as Excel spreadsheet files, database files, and GIS files and stored on a secure
network. Consistent applications will be utilized for modeling and database creation methods.

AES will use standardized data sheets for data collection in the field. These sheets will be collected
by the AES project manager following each individual survey effort, scanned/saved electronically,
and stored in a file. At the end of every month these data sheets will be transcribed into
prefabricated Excel spreadsheet templates.

In addition, AES will develop a data library of all pertinent data used in the project.

A strict file management and file naming structure will be used in order to ensure data efficiently,
integrity and organization. AES QAO will be responsible for enforcing data management standards
for each discipline.

The data library system is composed of a file folder system and a file directory database. When
source data are collected, it is first entered into the “DATA” directory. The directory is subdivided
into folders. Each data delivery or download is placed into a single file folder. The directory may be
further subdivided upon delivery or to accommodate the needs of the data. While the data are in this
directory, it is reviewed and processed as required to conform to library protocol (coordinate
systems, field names, etc.). Any changes in format or content of the data will be noted.

Once the data enters the data library (FROMsource20081219), it is protected from any further
manipulations. Copies of the data can then be checked out of the library for various uses including
further manipulation, interpretation, and analysis. Any altered data are placed into a third folder
named “AES” and is stored under the heading of the analysis, model, or manipulation performed.

AES will ensure that the most recent versions of their project information and work products are
distributed to the appropriate personnel. In addition, the AES project manager will ensure that the
most recent version of the QAPP is distributed to the appropriate personnel. At the completion of
the project, the deliverable files will be included with the final report.



Version 2, Section C
October 3, 2011
Page 38 of 41

15.0 Assessment and Oversight

Assessments will occur at the outset and conclusion of each project phase. In addition, assessments
will occur quarterly to ensure continued implementation of QA procedures. Assessments will be
conducted by the AES and BNR Project Managers and QA Officers. As research is conducted,
AES and BNR will maintain close communication with EPA as necessary. Should significant data
quality issues arise; they will be documented and brought to the attention of the QA Officers and
the EPA Project Manager.

AES and BNR will discuss any issues that arise as we gather information and develop deliverables.
AES and BNR will identify any difficulties associated with locating necessary information or other
unforeseen issues that could affect data collection or analysis. If any modifications to data collection
or methods are significant, communication and approval will be sought from the EPA Project
Manager.

As data are reviewed internally, checks will be made to flag missing, incomplete and/or erroneous
data. If errors are discovered AES and BNR will discuss corrective action as necessary. The AES
Project Manager and QA Officer will be responsible for identifying and implementing pertinent
corrective action. The QA Officer’s will be responsible for reviewing and approving corrective
procedures associated with erroneous data.. If a problem persists or pertinent solutions are not
agreed upon by both parties, insight from the EPA will be requested.

The AES and BRN Project Managers and QA Officers will review their respective agencies’
deliverables. BRN and AES staff will ensure that all products are clearly written and free of
typographical errors, and that they accurately describe any limitations of the information.

16.0 Data Review, Validation, Verification and Usability

This section describes the approach that will be used to assess the usability of field and analytical
data and results generated for the AOC. The elements of Section D will be enacted in sequence with
Quarterly Reports in order to ensure that the results meet the objectives of the project. At the end
of Task 2 year one, the data will be reviewed and used and evaluated by BRN. Critical comments
compiled in the evaluation of these data will be reconciled and corrected for year 2.

16.1 Data Review, Verification, and Validation

Data generated and collected for inclusion in the project will be reviewed according to the data
quality objectives outlined in Section 8.0. Field data, summary tables, project results and conclusions
will be reviewed for logical consistency as outlined in Section 8.0.

AES and BRN will identify and document data quality issues and deviations from Section 8.0’s
operating procedure and immediately bring them to the attention of the EPA Project Manager if
significant.
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The product quality reviewers will validate and verify the results of these reviews. This process
requires:

Reporting missing or questionable data,
Reporting compensations for missing data,
Conducting internal review of the work product by senior staff,

Revising work products based on the technical direction from BNR.

Because this project involves the collection of primary baseline data, field results will be compared
to other similar studies in the area. Field data will be evaluated and compared to information found
at the reference site. In addition all data will be reviewed by an AES senior level staff person.
Critical inspection of all data will include checks on identified species, frequency, abundance, and
other that become necessary to the project. Unexpected results, findings or observations will be
identified, documented and reaffirmed if possible.

The AES QA Officers will perform independent reviews of the information collected and the
project deliverables generated by their team as described in Sections 7.0 and 8.0. Deliverables will
also be reviewed by the Project Manager and the collaborating agency from which they originated.
Project managers will discuss issues identified by QA Officers as appropriate to verify the action(s)
necessary to resolve them. Project managers will then be responsible for seeing that the chosen
corrective actions are executed.

16.2 Reconciliation with User Requirements

AES will provide deliverables in formats which facilitate the end use of the data they contain.

AES will generate draft reports and present them to BNR for review and comment as scheduled in
the project timeline. For the purposes of this project and future projects which may be able to use
the data generated in this project, the index system used by AES will include source information and
a general description of any limitations of a data file.

17.0 Reporting, Documentation and Records

This project will involve an iterative process with open communication among AES, BRN;, and
EPA. Discussions will address quality assurance issues as needed and may include limitations and
constraints in the information soutces and/or assumptions made about the information.

Deliverables to be submitted with quality assurance information include:

Draft and final QAPP

GIS maps and field data/forms
Electronic project files
Progress reports

Final Report
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The following reports will be made available to all parties listed on the project Distribution List in
Section 3.0 as they are produced: project status reports, results of performance evaluations, results of
periodic data quality assessments, reports of significant QA problems, conducted as described in
Section 15.0.

All documentation from AES and CC will be delivered via Microsoft Word and PDF format. Any
presentations will be done in Microsoft PowerPoint. Geographic information will be in shapefile
and PDF format. Summarized and statistical data will be in Microsoft Excel spreadsheet format.
Digital delivery of final products will be nicely organized and delivered via CD or external hard drive
with all necessary supporting data, including all digital photograph and digital audio files taken on
site.

AES will provide sufficient server storage via a networked SAN storage system throughout the life
of the project. This set up is designed to perform daily tape backups which are housed both on and
off site for recovery purposes. In addition a secure File Transfer Protocol (IFIP) is set up in order
maximize efficiency for data transfer amongst the project team. AES will also back up and store all
hard copy and electronic information (including working files) it generates for this project in its
Conshohocken, PA office for five years after the contract’s expiration date. The AES Project
Manager will ensure that the most recent versions of AES’s project information and work products
are distributed to the appropriate personnel.

BNR will back up and store all finished hard copy and electronic information for this project in its
Buffalo, NY office for five years after the contract’s expiration date.
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PASSERINE - Bird Point Count Data Sheet

Project Name Sample Point ID # & Name

Date Start Time Step Time X coordinate, Y coordinate

Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type

N Other Habitats
Wind Sky AES Habitat Type
0 = none 0 = <10% ciouds Developed
1= {-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy | Barren Land
3 =8-12 mph 3 = overcast Grassland
4 >12 mph 4 =rain Upland Shrub-Scrub
5= fog Upland Broadicaf Forest
Behavior Upland Coniferous Forest
w E F = flying Upland Mixed Forest
§ = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Bchav, | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min min min | min min

Point Point (m)




Project Location: ¢oaiitiihmmmimsliit,

Calling Location ID:

Calling Amphibian Survey

Survey Date:

Surveyor(s) Initials:

Time START w Time ﬂ.o_v_ _ Photo(s) Taken?
Climatic Variables
Amb Temp (°c) Sur Temp AQQ
Amb RH (%) Sur RH (%)
Circle One: (refer to codes on back)
Precipitation Code 2 3 4* 5
Beaufort Wind Code 2 3 4* 5%

* _ unsuitable to perform survey

Wildlife Observations -

|Calling Amphibians |

American Toad B. americonus

_nm_znw Intensity Code (refer to code on back) _

# of Individuals|

Precipitation Scale:

Precipitation Code

Description —

0

No Precipitation

Fog/Mist

Light Rain/Drizzle

Moderate Rain. Steady precipitation but not too much noise pollution

Heavy Rain. Significant noise pollution. Impedes breeding beahavior.

AN R R L

|Extreme weather. Hail, thunder, and/or lightening storms. Do not perform survey

Beaufort Wind Scale:

0

Fowler's Toad 8. fowleri

Chorus Frog P.tnseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. c. mefanota

Bullfrog L cotesbeiona

o0 COoO0oOo0O0o0Oo

T I e e e I

2

MR NN RN RN NN

I

W oW W W wwwwwww

Additional Species and Wildlife Observations:

Applied Ecological Services, Inc.

Beaufort Wind Scale Wind Speed (mphpescription _
0 <1 CALM: smoke rises vertically
1 1to3 LIGHT AIR: rising smoke drifts; weathervane inactive
2 4107 LIGHT BREEZE: leaves rustle; can feel wind on face
3 8to12 GENTLE BREEZE: leaves and twigs in constant motion
4 13to18 MODERATE BREEZE: moves small branches (too windy to monitor)
5 19to 24 FRESH BREEZE: small trees sway (too windy to monitor)
Calling Intensity:
Calling Intensity Code Description _

0 No frogs or toads can be heard calling.

1 Individual calls {con-specific) are not lapping. Count Individual;

2 Some (con-specific) overlap of calls , but individ| still distinguishabl

3 A full chorus/cacophony; ¢ t, i , and overlapping calls (con-specific)

Additional Notes:

Applied Ecological Services, Inc.




Date Surveyor

Project Number Time In Time Out
Description of Area

IN ouT
Amb Temp Amb Temp
Amb RH Amb RH
Sur Temp Sur Temp
Sur RH Sur RH
Soil Soil

Other Weather Descriptions

Photos?

Photographer?

Species Observed and Relevant Notes:

T




Small Mammal Trapping

Buffalo River

Date Time Start
Location Time End
Trap Day

Temp

Weather

Species Sex

Photo (Y/N)

Notes
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
License to Collect or Possess: Scientific # 1829

LICENSE

Under the Environmental Conservation Law (ECL)

Licensee Information

License Issued To:

MICHAEL ] MCGRAW

APPLIED ECOLOGICAL SERVICES INC
708 WISTERIA DR

NEWTOWN SQUARE, PA 19073

(610) 238-9088

DEC Contact Information

DIVISION OF FISH, WILDLIFE AND MARINE RESOURCES
SPECIAL LICENSES UNIT

625 BROADWAY, ALBANY, NEW YORK 12233-4752
PHONE: (518) 402-8985 FAX: (518) 402-8925

WEBSITE: www.dec.state.ny.us

License Authorizations

License to Collect or Possess: Scientific
License # 1829

New License Effective Date: 7/16/2012 Expiration Date: 7/15/2013

NYSDEC Approval —l

By acceptance of this license, the licensee agrees that the license is contingent upon strict
compliance with the ECL, all applicable regulations, and all conditions included as part of this
license.

License Regulations

6 NYCRR Part 175
ECL 11-0515 (1)
6 NYCRR Part 189

Issued License Page 1 of 4
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION -
License to Collect or Possess: Scientific # 1829

LICENSE TO COLLECT OR POSSESS: SCIENTIFIC - LICENSE
CONDITIONS

1. Collection from the Wild: Authorized Species, Specific The licensee is authorized to collect and
possess the following species: Small mammals (NY Indigenous)

2. Scientific Collection - Authorized Activities The licensee is authorized to possess the collected species
for the following activity(ies): Faunal assessment.

3. Scientific Collection - Location The licensee is authorized to collect species from the following locations
only:
Lower Buffalo River, City of Buffalo, Erie County.

4. Scientific Collection - Authorized Collection Equipment General The licensee shall only collect
authorized species using: Sherman live traps.

3. Scientific Collection — Gear Marking and Monitoring The licensee shall mark all gear deployed with
the licensee’s name, resident address and license type and number. All traps and nets shall be checked no less
than once every twenty-four (24) hours.

6. Scientific Collection ~Temporary Possession and Release The licensee shall possess the listed
animal(s) only for the minimum time necessary for the collection of biological data. The licensee shall
immediately release the listed animals unharmed at the point of original capture following the collection of
biological data.

7. Scientific Collection — Removal of Species from the Wild Prohibited The licensee shall not remove
the listed animals from the wild.

8. Scientific Collection - LCP - No Endangered or Threatened Species No endangered/threatened
species may be collected or possessed pursuant to this license.

9. Scientific Collection - Federal and Local Licensing Requirements The licensee shall determine if a
corresponding Federal or local Permit is required to exercise the authority granted in this license. If a
corresponding Federal or local Permit is required, the licensee shall obtain a valid Federal or local Permit before
conducting any activity pursuant to this license.

10. Scientific Collection - Law Enforcement Notification The licensee shall notify the appropriate
Regional Environmental Conservation Officer at least 48 hours prior to conducting activities pursuant to this
license and within 24 hours upon the loss or theft of any collecting gear. Please use the following link for a
listing of regional law enforcement phone numbers: http://www.dec.ny.gov/about/558.html

11. Collection from the Wild - Authority to Designate Agents The licensee is authorized to designate
agents to assist the licensee with the activities authorized pursuant to this license provided that:

a. the licensee submits a written request to the NYSDEC Special Licenses Unit at the address listed on the front
of this license containing the:

i) name

ii) address

Issued License Page 2 of 4
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION e
License to Collect or Possess: Scientific # 1829

iii) age
iv) phone number of the person he or she is nominating as a designated agent, and;

b. the licensee receives an amended license from the Special Licenses Unit listing the designated agent(s) he or
she has nominated before that person can conduct activities authorized by this license.

12. Authorized Designated Agents The following Designated Agents are authorized: Sheila Hess, and
Nathan Grosse.

13. Scientific Collection - Reporting Requirement - Prior to Expiration The licensee shall file a
written annual report prior to the expiration date of this license. Such annual report shall contain: a) name of the
licensee, b) license number, ¢) common name of the listed animals collected, d) location(s) of collection, ¢)
date(s) of collection, f) biological data collected and g) final disposition of collected animals. The licensee shall
send this report to the NYSDEC Special Licenses Unit 625 Broadway, Albany, NY 12233-4752.

GENERAL CONDITIONS - Apply to ALL Authorized Licenses

1. GC - Licensee Shall Read All Conditions The licensee shall read all license conditions prior to
conducting any activities authorized pursuant to this license.

2. GC - License is Not Transferrable This license is not transferrable and is valid only for the person
identified as the licensee.

3. GC - Licensee Responsible for Federal, State or Local Permits/Licenses The licensee is
responsible for obtaining any and all necessary, corresponding Federal, State or local per mits or licenses prior to
conducting any activity authorized pursuant to this license.

4. GC — Reasons for Revocation This license may be revoked for any of the following reasons:

i. licensee provided materially false or inaccurate statements in his or her application, supporting
documentation or on required reports;

ii. failure by the licensee to comply with any terms or conditions of this license;

iii. licensee exceeds the scope of the purpose or activities described in his or her application for this
license;

iv. licensee fails to comply with any provisions of the NYS Environmental Conservation Law, any other
State or Federal laws or regulations of the department directly related to the licensed activity;

v. licensee submits a check, money order or voucher for this license or application for this license that is
subsequently returned to the department for insufficient funds or nonpayment after the license has been
issued.

5. GC — Licensee Shall Carry Copy of License The licensee shall carry a copy of this license or a
document provided by the department, if relevant, when conducting activities pursuant to this license.

6. GC — Licensee Shall Notify of Change of Address The licensee shall notify the Special Licenses Unit
in writing, by mail or email, within five (5) days of the official change of residence.

7. GC - Licensee is Liable for Designated Agents If designated agents are authorized pursuant to this
license, the licensee shall be liable and responsible for any activities conducted by designated agents pursuant to

Issued License Page 3 of 4
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION '
License to Collect or Possess: Scientific # 1829

this license or any actions by designated agents resulting from activities authorized by this license.

8. GC - Licensee Renewal The licensee shall submit a written request for the renewal of this license
prior to the expiration date listed on the license. The licensee shall include accurate and complete copies of
any required reports with their renewal request. This renewal paperwork shall be sent to:

NYSDEC

Special Licenses Unit
625 Broadway

Albany, NY 12233-4752.

This license is deemed expired on the date of expiration listed on the license.

NOTIFICATION OF OTHER LICENSEE OBLIGATIONS

MN- Licensee is Liable
The licensee shall be liable and responsible for any activities conducted under the authority of this license or any
actions resulting from activities authorized by the license.

MN - Access by Law Enforcement
The licensee shall allow representatives of the NYS DEC Division of Law Enforcement to enter the licensed
premises to inspect his or her operations and records for compliance with license conditions.

Trespassing Prohibited
This license is not a license to trespass. The licensee shall obtain permission from the appropriate landowner/land
manager prior to conducting activities authorized pursuant to this license

Issued License Page 4 of 4



Jn
N
=
-
ol

K.
K’ | ]
M. all

>
el
o
o
(-9
m
A
-4
o
Q
a
-4
w
[}
4
<.
A
m
a
=
A

| | b ||
{ |G| |

[ ol | |
r 1N
N
» =N
> |
=l
1 ] 1]
M. all

1|
&l
K.
| 4
r
%%
B
il

Applied Ecological Services, Inc.

Applied Ecological Services, Inc.

PLEASE DO NOT DISTURB: Wildlife Survey in Progress
NYSDEC License to Collect/Possess: Scientific # 1829

Licensee: Michael J. McGraw, 708 Wisteria Drive, Newtown Square, PA

Please call (610) 238-9088 with any questions

PLEASE DO NOT DISTURB: Wildlife Survey in Progress
NYSDEC License to Collect/Possess: Scientific # 1829

Licensee: Michael J. McGraw, 708 Wisteria Drive, Newtown Square, PA

Please call (610) 238-9088 with any questions

PLEASE DO NOT DISTURB: Wildlife Survey in Progress
NYSDEC License to Collect/Possess: Scientific # 1829

Licensee: Michael J. McGraw, 708 Wisteria Drive, Newtown Square, PA

Please call (610) 238-9088 with any questions

PLEASE DO NOT DISTURB: Wildlife Survey in Progress
NYSDEC License to Collect/Possess: Scientific # 1829

Licensee: Michael J. McGraw, 708 Wisteria Drive, Newtown Square, PA

Please call (610) 238-9088 with any questions

PLEASE DO NOT DISTURB: Wildlife Survey in Progress
NYSDEC License to Collect/Possess: Scientific # 1829

Licensee: Michael J. McGraw, 708 Wisteria Drive, Newtown Square, PA

Please call (610) 238-9088 with any questions

PLEASE DO NOT DISTURB: Wildlife Survey in Progress
NYSDEC License to Collect/Possess: Scientific # 1829

Licensee: Michael J. McGraw, 708 Wisteria Drive, Newtown Square, PA

Please call (610) 238-9088 with any questions

PLEASE DO NOT DISTURB: Wildlife Survey in Progress
NYSDEC License to Collect/Possess: Scientific # 1829

Licensee: Michael J. McGraw, 708 Wisteria Drive, Newtown Square, PA

Please call (610) 238-9088 with any questions
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Appendix V. Survey Effort Spreadsheet Survey Hours Per Task by Date
. 2011 2012 TOTALS
Task Description Survey Method
21-Nov| 22-Nov 22»Jan| 23—Jan| 24—Jan| 19—Mar| 3—Apr| 4—Apr| 27—Apr| 3—May| 9—May| 10—May| ll—Mayl 29—May| 5—Jun| lS—Junl 27—Jun| 31—JuI| l—Augl 2—Aug| 24—Aug| 10—Sep| 11—Sep| 12—Sep| 15—Oct| 16—Oct| 17-Oct|
Migratory (Spring) Point Count 0 0 0 0 0 0 0 0 6 0 0 6 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18
Breeding (Summer) Point Count 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6 6 0 0 0 0 0 0 0 0 0 0 18
Migratory (Fall) Point Count 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.5 0 6 6 6 6 6 36.5
Bird Survey |Wintering Point Count 0 6.5 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13.5
General TCS 0 0 0 0 0 0 0 0 0 23.25
General ROS 0 0 0 0 0 18
General Transect 0 0 0 0 0 0 5
General TCS 0 0 0 0 0 2.5 2.5 4.5 3 4 3 5 5 2 2.5 3 0 0 3 0 3 4 35 0.75 3 3.25 57.5
Herpetofauna General ROS 0 0 0 0 0 4 1.5 1 1.5 0.5 0 0.75 0 0 0 0 2 0 0.25 0 0.5 0.5 0 14.5
General Transect 0 0 0 0 0 3 0 1.5 0 0 0 0 2 1 0 0 0 2 0 0 0 0 0 9.5
Anurans (breeding) Calling Anuran Survey 0 0 0 0 0 0 _ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.5
Small Mammals Sherman Live Trap Hours 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 720 720 0 0 0 0 0 0 720 720 2880
General TCS 0 1 2 1.75 2.5 2 0 0 2.5 0 0 3 0 0 0.5 0 0 0 0 0 0 2 0 0 0 0 0 17.25
Mammals | General ROS 0 0 0.5 0.5 3 0.25 3 0 0 0 0.5 1 1.3 0.5 0 0 4.5 0 0 0.5 0 0 0 0 0 15.75
Bats Acoustic Monitoring 0 0 0 0 0 0 0 0 0 0 0 0
General Transect

Total Effort per Day (may involve more than one surveyor) I 6

729.25 | 727.25 3235.25
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Table 2. Cumulative Bird Data from 2012 Wildlife Survey

Survey Point Locations

BUF BUF OFFsI
BUF |BUF [BUF |BUF |BUF [BUF |107/|BUF (BUF [BUF |BUF |BUF [BUF |BUF |BUF BUF |BUF |120/ [BUF [BUF | TE
Common Name Scientific Name 101 |102 [103 (104 (105 (106 |[109 |108 |110 |112 (113 [114 (115 [116 [117 |118 |119 [111 (121 [122 [ONLY

red-throated loon Gavia stellata X
common loon Gavia immer X X
pied-billed grebe Podylimbus podiceps
double-crested cormorant Phalacrocorax auritus X X X X X X
great blue heron Ardea herodias X X X
great egret Ardea alba X
green heron Butorides virens X X X X
black crowned night-heron Nycticorax nycticorax X X
tundra swan Cygnus columbianus X
Canada goose Branta canadensis X X X X X X X X X X X X X X X X X X X
snow goose Chen caerulescens X
graylag goose (domestic) X X
wood duck Aix sponsa X
mallard Anas platyrhynchos X X X X X X X
American black duck Anas rubripes X
gadwall Anas strepera X
northern pintail Anas acuta
American wigeon Anas americana
northern shoveler Anas clypeata
blue-winged teal Anas discors
green-winged teal Anas crecca
canvasback Aythya valisineria X
redhead Aythya americana X
ring-necked duck Aythya collaris X X
greater scaup Aythya marila X
lesser scaup Aythya affinis X X
long-tailed duck Clangula hyemalis X X
surf scoter Melanitta perspicillata X X
black scoter Melanitta nigra X X
common goldeneye Bucephala clangula X
bufflehead Bucephala albeola X X
hooded merganser Lophodytes cucullatus X X
common merganser Mergus merganser X X
red-breasted merganser Mergus serrator X X




ruddy duck Oxyura jamiacensis X X
turkey vulture Cathartes aura X
sharp-shinned hawk Accipiter striatus

Coooper's hawk Accipiter cooperii

broad-winged hawk Buteo platypterus

red-tailed hawk Buteo jamaicensis X

bald eagle Haliaeetus leucocephalus X

osprey Pandion haliaetus X

merlin Falco columbarius X

American kestrel Falco sparverius X

peregrine falcon Falco peregrinus

wild turkey Meleagris gallopavo

American coot Fulicula americana X
semipalmated plover Charadrius semipalmatus

killdeer Charadrius vociferus X X

lesser yellowlegs Tringa flavipes

solitary sandpiper Tringa solitaria

spotted sandpiper Actitis macularia X

sandpiper sp. Calidris sp. X X
American woodcock Scolopax minor

red-necked phalarope Phalaropus lobatus X X
little gull Larus minutus X X
Bonaparte's gull Larus philadelphia X X
black-headed gull Larus ridibundus X X
laughing gull Larus atricilla X X
ring-billed gull Larus delawarensis X X

herring gull Larus argentatus X

glaucous gull Larus hyperboreus X X
great black-backed gull Larus maritimus X

Sabine's gull Xerna sabini X X
Caspian tern Sterna caspia X

common tern Sterna hirundo X

Forster's tern Sterna forsteri X

black tern Chlidonias niger X X
mourning dove Zenaida macroura X

rock pigeon

Columba livia

yellow-billed cuckoo

Coccyzus americana

great-horned owl

Bubo virginianus




snowy owl

Nyctea scandiaca

common nighthawk

Chordeiles minor

chimney swift Chaetura pelagica X X X X
ruby-throated hummingbird Archilochus colubris

belted kingfisher Ceryle alcyon X X X
red-bellied woodpecker Melanerpes carolinus X

yellow-bellied sapsucker Sphyrapicus varius X

downy woodpecker Picoides pubescens X X X

hairy woodpecker Picoides villosus X

northern flicker Colaptes auritus X X X
pileated woodpecker Dryocopus pileatus X

eastern wood-pewee Contopus virens X

willow flycatcher Empidonax traillii X X

alder flycatcher Empidonax alnorum

least flycatcher Empidonax minimus X

eastern phoebe Sayornis phoebe

great-crested flycatcher Myiarchus crinitus X X

eastern kingbird Tryrannus tyrannus X X
red-eyed vireo Vireo olivaceus X

warbling vireo Vireo gilvus X X
Philadelphia vireo Vireo philadelphicus X

yellow-throated vireo Vireo flavifrons X

blue-headed vireo Vireo solitaria X X

blue jay Cyanocitta cristada X X

American crow Corvus brachyrhynchos X X X X X
horned lark Eremophila alpestris X X X
northern rough winged swallow Steglidopteryx serripennis X X X X X
tree swallow Tachycineta bicolor X X X X
barn swallow Hirundo rustica X X X
tufted titmouse Baeolophus bicolor X X

black-capped chickadee Poecile atricapilla X X

red-breasted nuthatch Sitta canadensis X X

white-breasted nuthatch Sitta carolinensis X X X

brown creeper Certhia americana X X

Carolina wren Thryothorus ludovicianus X

house wren Troglodytes aedon X X X X
winter wren Troglodytes troglodytes X

golden-crowned kinglet Regulus satrapa X X




ruby-crowned kinglet Regulus calendula X X
eastern bluebird Sialia sialis

American robin Turdus migratorius X X
Swainson's thrush Catharus ustulatus

gray catbird Dumetella carolinensis X X
northern mockingbird Mimus polyglottos

brown thrasher Toxostoma rufum

European starling Sturnus vulgaris X

cedar waxwing Bombycilla cedrorum

northern parula Parula americana

orange-crowned warbler Oreothylpis celata X

Tennessee warbler Oreothylpis peregrina X

Nashville warbler Oreothylpis ruficapilla X X

yellow warbler Setophaga petechia X X
chestnut-sided warbler Setophaga pennsylvanica X X

magnolia warbler Setophaga magnolia X X
black-throated blue warbler Setophaga caerulescens X
blackburnian warbler Setophaga fusca

yellow-rumped warbler Setophaga coronata X X X
black-throated green warbler Setophaga virens X
palm warbler Setophaga palmarum X X
pine warbler Setophaga pinus X
bay-breasted warbler Setophaga castanea

blackpoll warbler Setophaga striata X
black-and-white warbler Mniotila varia

American redstart Setophaga americana

ovenbird Seiurus aurocapillus

mourning warbler Geothylpis philadelphia

common yellowthroat Geothylpis trichas X X
Wilson's warbler Cardinella pusilla

northern cardinal Cardinalis cardinalis X X
rose-breasted grosbeak Pheucticus ludivicianus X

indigo bunting Passerina cyanea X

eastern towhee Pipilo ertythrophthalmus X

American tree sparrow Spizella arborea X
field sparrow Spizella pusilla

chipping sparrow Spizella passerina X

grasshopper sparrow

Ammodramus savannarum




savannah sparrow Passerculus sandwichensis X X X
vesper sparrow Poecetes gramineus X
white-thoated sparrow Zonotrichia albicolis X X X X X X X
white-crowned sparrow Zonotrichia leucophrys X X
song sparrow Melospiza melodia X X X X X X X X X X
Lincoln's sparrow Melospiza lincolnii X
swamp sparrow Melospiza georgiana X
dark-eyed junco Junco hyemalis X X X
snow bunting Plectrophenax nivalis X
eastern meadowlark Sternella maximus
bobolink Dolichonyx oryzivorus
brown-headed cowbird Molothrus ater X X X X
red-winged blackbird Agelaius phoeniceus X X X X X X X
common grackle Quicalus quiscula X X X X X X
Baltimore oriole Icterus galbula X X X X X X
orchard oriole Icterus spurius X
purple finch Carpodacus purpureus X
house finch Carpodacus mexicanus X X X
pine siskin Carduelis pinus X X
American goldfinch Carduelis tristis X X X X X X X X X X X
house sparrow Passer domesticus X X X X X

Confirmed Breeding Probable Breeder Migration or Possible Breeder Wintering Color Code
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1. INTRODUCTION

Bat conservation and management have received recent attention due to both real and perceived
population declines that have been attributed to numerous human-induced environmental changes
and degradation (Fenton 1997; Pierson 1998; O'Shea et al. 2003). Although human population
growth with simultaneous land use changes such as urbanization undoubtedly have had an impact
on bat populations, community compositions, and habitat use of bats through modification or loss
of roosting substrates, foraging habitats, and insect prey availability (KKurta and Teramino 1992;
Pierson 1998; Ghert and Chelsvig 2003, 2004; Avila-Flores and Fenton 2005). Recent research
indicates different bat species vary in their response to urbanization (Kurta and Teramino 1992;
Ghert and Chelsvig 2004). Although some species such as big brown bats (Epesicus fuscus) exploit
urban areas as roosting and foraging habitats (Everette et al. 2001; Menzel et al. 2001), other species
such as Indiana myotis (Myotis sodalis) are more sensitive to urbanization (Duchamp et al. 2004;
Sparks et al. 2005). Within urbanized landscapes, many bat species use remnant forest patches, as
their high mobility allows them to utilize patches in otherwise unsuitable surroundings (Clergeau et
al. 2001; Ghert and Chelsvig 2003).

Bat habitat selection may occur as a hierachical series of decisions, beginning at the geographic or
landscape scale and ending at the local or home-range scale (Johnson 1980; Ford et al. 2006; Loeb
and O'Keefe 20006). Differences in bat community composition at the distributional and landscape
scales have been attributed to natural influences, including summer roost diversity, proximity to
winter hibernacula, topography, latitude, and climate conditions (Humphrey 1975; Graham 1983;
Furlonger et al. 1987; Patten 2004) as well as human-induced land use changes, such as urbanization
and deforestation (Ghert and Chelsvig 2003, 2004; Duchamp et al. 2004; Owen et al. 2004; Sparks et
al. 2005). At the local scale, habitat use likely is a consequence of day-roost preferences and
availability, presence of water sources, and foraging preferences, which are largely dictated by
morphological and echolocation adaptations (Barclay 1986; Aldridge and Rautenbach 1987,
Kalcounis and Brigham 1995; Ford et al. 2005, 2000).

Our objective was to determine if bat species distributions and activity levels were affected by
different vegetation cover and canopy densities in the project area. Specifically, we examined
species-specific and overall bat activity throughout the project site, with representative stations
occurring in different natural communities with few containing varying degrees of forest
fragmentation.

2. STUDY AREAS

Prior to conducting the acoustic bat surveys, we inventoried natural areas of the Buffalo River
Project and adjacent land areas. The natural areas within the project limit ranged in size from ~1 —
50 acres, all with varying degree of human disturbance. Natural areas and surrounding habitats were
characterized as successional old field, pond, floodplain forest, and wet meadow. Descriptions of
each natural community are listed below.

Successional Old Field: This natural community is dominated by forbs and grasses and occurs on
sites within the project area that have been cleared or used for development, and then abandoned.
Species observed in these areas include goldenrods (So/idago spp.), bluegrasses (Poa pratensis and P.
compressa), timothy (Phleum pretense), quackgrass (Agropyron repens), brome (Bromus inermis), orchard
grass (Dactylis glomerata), common evening primrose (Oenothera biennis), cinquefoil (Potentilla spp.),
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calico aster (Aster lateriflorus), New England aster (Aster novae-angliae), wild strawberry (Fragaria
virginiana), Queen-Anne’s lace (Daucus carota), ragweed (Awmibrosia artemisiifolia), and dandelion
(Taraxacum officinale). Few scattered shrubs and trees were present in these communities, and
included dogwood species (Cornus spp.) and cottonwood saplings (Populus deltoides). Areas that would
be classified as a successional old field include River Bend, Pork Pig, and portions of the Seneca
Bluffs site. These areas are not as advantageous for bats due to decreased insect availability, but
could be used in transit to other areas of the project.

Pond: This natural community is dominated by forbs and grasses, and occurs on sites within the
project area that are currently used for recreational purposes. Species observed in this natural
community included duckweeds (Lewna minor, L. trisulea), waterweed (Elodea canadensis), pondweeds
(Potamogeton spp.), and white water-lily (Nymphawa odorata). These ponds may be slightly eutrophic,
and could include several different species of fishes and macroinvertebrates. Areas in the project
location that would be classified as a pond include the Smith Road site. These areas can be
advantageous for bats due to high insect availability and ease of maneuverability if ponds are
relatively free of floating vegetation for drinking water purposes.

Floodplain Forest: This natural community is defined as an area that occurs on mineral soils on
low terraces of river floodplains. These natural areas are characterized by the flood regime, typically
flooding in spring and drying out in late summer. Species observed in this natural community
include willow (Sa/ix species), butternut and black walnut (Juglans cinera, |. nigra), oaks (Quercus bicolor,
Q. palustris), and box elder (Acer negundo). Several other tree species may also occur. Shrub species
observed in this community included dogwoods (Comnus spp.), viburnums (1 zburnum spp.), and
honeysuckles (Lonzcera spp.). Herbaceous vegetation observed in this community included sensitive
tern (Onoclea sensibilis), ostrich fern (Mettenccia struthiopteris), goldenrods (Solidago spp.), jewelweeds
(Impatiens capensis, 1. pallida), and abundant Japanese knotweed (Polygonum cuspidatum). Areas in the
project location that would be classified as a floodplain forest include Bally Street Woods and
portions of Seneca Bluffs. These areas can be advantageous for bats due to high insect availability
and ease of maneuverability if little understory is present.

Wet Meadow: This natural community is defined as an area that occurs in poorly drained areas such
as low-lying depressions and in the areas between water bodies and upland areas. Precipitation is the
primary water supply for these areas, and they often dry out in summer months. Characteristic
herbaceous species in these communities include water plantain (A/Zsma plantago-aquatica), beggar-
ticks (Bidens frondosa), horsetail (Equisetum arvense), spikerush (Eleocharis spp.), phragmites (Phragmites
anstralis), and bulrushes (Sernpus spp.). Tree species include scattered cottonwood (Populus deltoides)
and sycamortes (Platanus occidentalis). Areas in the project location that would be classified as a wet
meadow include portions of the Seneca Bluffs site. These areas can be advantageous for bats due to
high insect activity and ease of maneuverability due to little canopy cover.

3. MATERIALS AND METHODS

Bat activity data were collected using broadband acoustic detectors (AnaBat SD-2 zero-crossing
ultrasonic detectors, Titley Electronics Pty. Ltd., Ballina, NSW Australia). AnaBat detectors record
the frequency of bat echolocation calls over time to compact flash cards (CF cards). Four detectors
were deployed for a one night study on October 16, 2012. The AnaBat detectors were all located at
ot slightly above (<1 foot) ground level.
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Deployment locations were selected based on a previous site assessment and bat habitat suitability.
All detectors were located in different urban landscapes, with varying herbaceous cover types and
percent of tree/shrub cover.

All microphones were positioned directly up to create the maximum zone of reception for collecting
data. The detectors were powered by 4 — AA batteries. The detectors were turned on at deployment
and were powered down when sampling concluded. Detector sensitivity was calibrated prior to field
deployment according to Larson and Hayes (2000).

Bat acoustic monitoring data were downloaded after field investigations. Each data file was
downloaded using a computer application program, ¢feread.exe, designed for downloading and
processing AnaBat data. Once the data were downloaded, they were transferred for later analysis to
a folder with the site name, card number and date of download. Each card was given a specific
number which correlated to the monitoring location and unit number.

Data from detectors was downloaded and processed following field investigations. Prior to
summary and analysis, all irrelevant noise was eliminated from the data using filters in the AnaBat
analysis program, Analook. The clean bat calls were placed in previously labeled bat call files with
monitoring location, CF card number and date of download. We defined a bat call as a series of =2
echolocation calls with duration of 210 ms (Hayes 1997; Thomas 1988; Weller 2007). Each call file
was visually inspected to determine whether it was a bat pass. Bat passes were then identified to
species, comparing minimum frequency and call shape to a library of vocal signatures (O’Farrell et
al. 1999). Unidentifiable calls were labeled as being produced by high (=35 kHz) or low (<35 kHz)
frequency echolocating bats, based on their minimum frequency. Voucher calls are reported in

Appendix 2.

4. RESULTS

We conducted acoustic bat surveys on four different sites located throughout the Buffalo River
Project site. We recorded a total of 40 bat passes during acoustic bat surveys representing two
species of bats. The Hoary Bat (Lasiurus cinerens) was the most frequently recorded species during the
survey (57.5 % of all calls). The Hoary Bat is the largest bat and is also one of the most widespread
species in the U.S. Hoary bats typically emerge late in the evening, hunting at higher elevations over
treetops, clearings, fields, and over streams. The Red Bat (Lasiurus borealis) was also recorded at all
sites and comprised 42.5% of all calls. The Red Bat is a medium-sized bat with long pointed wings
and short rounded ears. This bat emerges early in the evening, commonly feeding below streetlights,
among trees, and over water.
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Table 1. Total number of bat passes recorded at each monitoring location.

Buffalo River Project - Total Bats per Site
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Bat activity varied among monitoring locations (Tables 1 and 2). The Seneca Bluffs site had the
greatest activity with a total of 24 recorded bat passes during the field investigations (17 Hoary, 7
Red Bats), followed by the Smith Road site, 7 passes (1 Hoary, 6 Red Bats), the Pork Pie site, 5
passes (2 Hoary, 3 Red Bats), and Bally Street Woods site, 4 passes (3 Hoary, 1 Red Bat).

Table 2. Total number of bat passes by species recorded at each monitoring location.

Buffalo River Project - Number of Bats per Site
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Bat Habitat Assessment of the Buffalo River Project 11-0543 5



Table 3. Species comparison by site location.

Buffalo River Project - Species Comparison by Site
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The Seneca Bluffs site recorded the highest amount of bat passes (60% of all calls recorded) (Table
3). This site is characterized as a restored prairie with sedge meadow inclusions along the Buffalo
River. The Smith Road site also had a higher amount of calls (17.5% of all calls) and is described as
an open-pond area surrounded by fragmented tree canopy with a recreational walking trail. The Pork
Pie site is characterized as a successional old field with scattered young cottonwood saplings and
totaled 12.5% of all recorded passes. The remaining site, Bally Woods, recorded a total of 4 of 40
total calls (10%). Bally Woods is a floodplain forest site with large cottonwood, willow, oak, and
walnut, with a relatively closed canopy.

5. DISCUSSION

We positively identified two of the eight bat species that could potentially occur within the project
boundaries (BCI 2012); both Red and Hoary Bats are considered common in this region.

The results of this study agree with theories on the effects of species morphology on the structure of
foraging bat communities and habitat use (Fenton 1990, Menzel et al. 2005, Norberg and Ryaner
1987, Saunders and Barclay 1992). Flight activity levels of large-bodied bat species, with faster but
less maneuverable flight (i.e. big brown, red, and hoary bats), was significantly less in closed-canopy,
cluttered habitats, compared to less-cluttered, open-canopy habitats (Table 3).

In addition, many bats drink from, and forage directly over, water sources (Kunz & Fenton 2003,
Hayes 2004, Korine & Pinshow 2004, Menzel et al. 2005a). Bats prefer large, open, calm bodies of
water (Mackey & Barclay 1989, Warren et al. 2000, Siemers et al. 2001). Riparian zones generally
have higher insect abundance due to the addition of emerging aquatic insects to terrestrial systems
(Jackson & Fisher 1986, Jackson & Resh 1989). Calm water produces less ultrasound interference
and this facilitates hearing returning echoes used to detect prey (Mackey & Barclay 1989, Warren et
al. 2000, Siemers et al. 2001). Water with low habitat complexity creates an environment that enables
bats to navigate and detect prey (Mackey & Barclay 1989). Water sources, such as rivers and streams,
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can also be used as corridors for flight. Upon emerging from roosts, bats navigate to foraging
grounds by flying along streams (Kalcounis & Brigham 1995, Sleep & Brigham 2003).

Given the success of this preliminary survey, we believe additional bat research in the project area is
warranted. Continued and more extensive acoustic surveys (time and space), are needed to affirm
these findings and to determine if and where additional species occur in the Buffalo River Site.
Restored open-space areas would appear to support an abundant and rich bat community.
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APPENDIX 1. SITE PHOTOS

Photo 1. River Bend Site (old field). Photo 2. River Bend Site (old field).

Photo 3. Bally St. Woods (floodplain forest).  Photo 4. Bally St. Woods (floodplain forest).

Photos 5 and 6. Seneca Bluffs (wet meadow/floodplain forest).
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Photo 7. Pork Pie Site (old field). Photo 8. Pork Pie Site (old field).

Photo 9. Smith Road Site (pond). Photo 10. Smith Road Site (pond).

Bat Habitat Assessment of the Buffalo River Project 11-0543 11



APPENDIX 2. VOUCHER CALLS

1. Hoary Bat (Lasiurus cinereus) at the Seneca Bluffs Site.

100k

90k
80k

70k

Choose File

2. Hoary Bat (Lasiurus cinereus) at the Seneca Bluffs Site.
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3. Eastern Red Bat (Lasiurus borealis) at the Pork Pie Site.
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4. Eastern Red Bat (Lasiurus borealis) at the Seneca Bluffs Site.
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Appendix VIII = Original Data Sheet Scans

Avifaunal Point Count Data Sheets
Calling Anuran Survey Data Sheets

Small mammal Trapping Data Sheets
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Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
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2=4-7 mph 2 =mostly cloudy | Barren Land
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5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
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4>12 mph 4 =rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
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S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
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4 >12 mph 4 = rain Upland Shrub-Scrub
5 = fog Uptland Broadieaf Forest
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W E F = flying Upland Mixed Forest
‘ S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
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Wind Sky AES Habitat Type
0 = none 0 = <i(% clouds Developed
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2 =4-7 ;uph 2 = mostly cloudy Barren Land
3=8-12mph | 3= overcast Grassland
4 >12 mph 4 = rain Upland Shrub-Scrub
5= fog Upland Broadieaf Forest
Behavior Uptand Coniferous Forest
W F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
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5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
\%Y% E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
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S = soaring Wetland Forested
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3=8-12mph | 3=overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrulb
S = fog Upland Broadicaf Forest
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W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
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5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 35 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min min min min min
Point Point (m)
£ 1%
:{’ o o i1
% ¢ ) o ‘ O
¥ e i
; |
] ¥




PASSERINE - Bird Point Count Data Sheet

Project Name Sampie Point ID # & Name
ot T
Date Start Time Stop Time X cootdinate, Y coordinate
TSR i i
!} e ; N - ¢
Ohserver Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
e ;
Wind Sky AES Habhitat Type
0 =nene 0 = <10% clouds Developed
L= {-3mph ! = partly cloudy Cropland
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2 =4-7 mph 2 = mostly cloudy Barren Land
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5=fog Upland Broadleaf Forest
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2 =4-7 mph 2 = mostly cloudy Barren Land
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5= fog Upland Broadleaf Forest
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1 =1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 =mostly cloudy | Barren Land
3=8-12 mph 3 = overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
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5="fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
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P = perching or on water Wetland Shrub-Scrub
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3=8-12 mph | 3 =overcast Grassland
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1 = 1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
w E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
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0 =none 0 = <10% clouds Developed
1=1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3 =8-12 mph 3 = overcast Grassland
4 >12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
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4>12 mph 4 =rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
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S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
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MD = mating display Open Water
O = other
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L = 1-3rmph ! = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3=overcast Grassland
4 >12 mph 4 = rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Uptand Coniferous Forest
W E F = flying Uptland Mixed Forest
: S = soaring Wetland Forested
P = perching or on water Wetland Shiub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
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2=4-7Tmph 2 =mostly cloudy | Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
w E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
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2=4-7Tmph 2 = mostly cloudy Barren Land
3=28-12 mph 3 = overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
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2 =4-7 mph 2 = mostly cloudy | Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
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Notes:
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1= 1-3mph 1 = partly cloudy Cropland
2=4-7 mph 2 =mostly cloudy | Bamren Land
3=8-12mph | 3 =overcast Grasslang
4>12 mph 4 =rain Upland Shrub-Scrub
5="fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
w E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
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2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3=overcast Grassland
4 >12 mph 4 = rain Upland Shrub-Scrub
5= fog Upland Broadicaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
§ = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
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Wind Sky AES Habitat Type
0 =none 0 = <1(% clouds Developed
I = {-3mph i = partly cloudy Cropland
2=4-7 mph 2 =mostly cloudy | Barren Land
3=8-12mph | 3= overcast Grassland
4 >12 mph 4 = rain Upland Shrub-Scrub
5 = fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
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Wind Sky AES Habitat Type
0 = none 0 =<10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 =mostly cloudy | Barren Land
3=8-12 mph 3 = overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
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1 =1-3mph 1 = partly cloudy Cropland
2=4-7mph 2 = mostly cloudy Barren Land
3 =8-12 mph 3 = overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
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Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
L= {-3mph I = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overeast Grassland
4 >12 mph 4 = rain Upland Shrub-Scrub
5= fog Upland Broadieaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
: $ = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
Q = other
Notes:
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2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3=overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
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1 = 1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy | Barren Land
3=8-12 mph 3 = overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
\%% E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 35 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min min min min min
Point Point (m)

- [ —

— .1
{i«‘J 1\!’”

¥

5 - = i ,
v - | \
, . - o Lé ey !

L - e i Hy




PASSERINE - Bird Point Count Data Sheet _

- - ’[775"/ ’v d & i‘a - ; s - 4 ; /
Project Name Sample Point ID # & Name
Datjc v Start Time Stop Time ) X coordinate, Y coordinate
Mg ~ = (x, -0 54
Observ Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
1= 1-3mph 1 = partly cloudy Cropland
2=4-7 mph 2 = mostly cloudy | Barren Land
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5=fog Upland Broadleaf Forest
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S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
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5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
f
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min | min | min | min min
Point Point (m)
4 =T
{
} [ . /
} .
Tt e {




PASSERINE - Bird Point Count Data Sheet . _ .
fof Y 1o p5Y3 Bue 11b  TSeme plub

Project Name . Sample Point ID # & Name
L({Z{‘"‘ 3‘57 /z ! i i ’l ¢ L £ — ;oo BE 2
T i R o SR UIeED, 4.
Date Start Time Stop Time P -~ X coordinate, Y coordinate . .
£ - { ; :3 i f ., s s g
¥ 1a é{- f rept Slps | Qressle~d  [preadac)
Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type -
Other Habitats Swcwestioeng/ {ox f/,;&e ;
Wind Sky AES Habitat Type
0 =none 0 =<10% clouds Developed
1 = 1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3 =8-12 mph 3 = overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 = fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min | min | min | min min
Point Point (m)
T 0 | G0 B h
~ e
Dot J {on 3_ - { \




PASSERINE - Bird Point Count Data Sheet
T

Project Name
;!

J

;5
i il
[T

Saraple Point ID # & Name

Z ,:iv"#‘:*‘/'" 6 A i A
Date Start Time ] Stop Time X coordinate, Y coordinate
JE T K L0r
Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
//’—""’"_""
Wind Sky AES Habitat Type
0 = none 0 = <10% clouds Develeped
1 = 1-3mph I = partly cloudy Cropland
2=4-7 juph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4 >12 mph 4 = rain Upland Shrub-Scrub
3 = fog Upland Broadicaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
d
\_‘_,_//
S
Alpha | Behav. | Dir. Dist. Flight Hit. (ft 0-3 3-5 5-1¢ | 1015 15+ Notes
Code Code from from Dir. or m) min min | min min min
Point Point (m)
& o Ve
L"N‘ s
/
i
£l j
i - A i/{\ :l}-"-"“, B
e < p o 4 ]
e 7
\;E,‘/‘\//ﬁ
R / )
Mooy : ] )
Lol L Ep L H
l
Sl et Vet

)




PASSERINE - Bird Point Count Data Sheet

2RSS 2L vy
Qo Gk 114

Project Name Sample Point ID # & Name

iz (bt (054

Date Start Time Stop Time X coordinate, Y coordinate

s : . j / e
Py | W O 5
I - ; :
Obskrver Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 =<10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2=4-7mph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
A% E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
{
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min | min | min | min min
Point Point (m)

}

s




PASSERINE - Bird Point Count Data Shee

“i 1 By

Bug v vt I

Project Name ) Sample Point ID # & Name

N 2y .
Date Start Time Stop Time X coordinate, Y coordinate
1:& - "z’ 4 ‘ i 1
Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2=4-7 mph 2 =mostly cloudy | Barren Land
3=8-12 mph 3 = overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
/
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft | 0-3 35 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min | min | min | min min

Point Point (m)

o, £y ] g
Pl ; 5,

" JH

Hon

,,;5 2y };




%';i f 7 T/

i

Project Name

i o
;e Pl

by

PASSERINE - Bird Point Count Data §h¢¢£

?; I Pl

LAS

I Ny N

& [

Sample Point ID # & Name

Date Start Time Stop Time X coordinate, Y coordinate
At ;o . &
s L) — 0
Observer Wind Spd. Wind Dir. Sky Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
1 = 1-3mph 1 = partly cloudy Cropland
2=4-7 mph 2 =mostly cloudy | Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 35 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min | min | min | min min
i Point (m)
T — [
{
- Z~ . "' H
— }
R
i
vk R , §
- s |
P — b !
S e LY 1 i




PASSERINE - Bird Point Count Data Sheet

iS5 } god

Project Name

Sy .
boiy o L

é

Sample Point ID # & Name

Start Time Stop Time ‘ X coordinate, Y coordinate
] v J §ait
Observer Wind Spd. Wind Dir, Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
{ = none 0 = <10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2=4-7Tmph 2 =mostly cloudy | Barren Land
3=8-12mph | 3 = overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 = fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight | Ht.(ft { 0-3 35 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min | min | min | mia min
Point Point (m)
1 W e [~ 11
J ¥ e e - 2’
v [ {
7 w/ , ;
’f;: {7 af { ,: !,!
S |}
f B | e !
./ T, _ /l, l
’; W, # e S nf Fs h 1
NE | 350 | & | 2 s
F N ; " 3




PASSERINE - Bird Point Count Data Sheet

ik Wb

P?ject Name Samnple Point D # & Name
/i e op g ]
4l M o 0047
Daie% Start Time Stop Time X coordinate, Y coordinate
<. PR (A
e > oy Ll
Obs%xj/er Wind Spd. Wind Dir. S‘Zyﬂ Temp Donlinant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
I = i-3mph I = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4 >12 mph 4 = rain Upland Shrub-Scrub
5 = fog Upland Broadieaf Forest
Behavior Upland Coniferous Forest
w E F = flying Upland Mixed Forest
: S = soaring Wetland Forested

P = perching or on water

Wetland Shrub-Scrub

Fo = foraging

Wetland Emergent

MD = mating display

Open Water

O = other
Naotes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 35 5-1¢ | 18-15 15+ Notes
Code Code from from Dir. or m) min min | min | min min
Point Point (m)
hoag 1
P

AA ?‘”‘{:"‘1&‘ - 1,

&P e

frn e 77

LD Ft d

5
as—%ﬁ;{ !
] 7

[«?i’»/ﬁ;ﬁf g a

DIFL /
€L =

WAL r7

A5 =Py 35

e, o -

P Aasy -

&

bogl
H




PASSERINE - Bird Point Count Data %heet

Buy W lenTal
Project Name Sample Point ID # & Name

/_{,”)"?—' 7 ( Y?‘ 2;.[2\.1 & s {6 e
Date Start Time Stop Time X coordinate, Y coordinate
Mh 2w & 4.0 F Uplod  Scows v
Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
- L ! / !f
Other Habitats L bad / ey
. ; 7
Wind Sky AES Habitat Type
0 =none 0 =<10% clouds Developed
1=1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 = fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
F = flying Upland Mixed Forest
S = goaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min min min min min
Point Point (m)
e Sy
H
o | i
Fue
XS R ;’g‘ £




PASSERINE - Bird Point Count Data Sheet
BuiF [

Project Name Sample Point 1D # & Name
Date© ! Start Time Stop Time X coordinate, Y coordinate
P ; ; A f 5o
Observer Wind Spd. Wind Dir Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats

T

/ Wind Sky : AES Habitat Type
0 = none 0 = <i(% clouds Developed
L= {-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mastly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4 >12 mph 4 =rain Upland Shrub-Scrub
5=tfog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
: $ = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
e
S
Alpha | Behav., | Dir. Dist. Flight Ht. (ft -3 3-5 5-16 | 10-15 15+ Notes
Code Code from from Dir. or m) min min min min min
Point Point (m)

W




PASSERINE - Bird Point Count Data Sheet

Project Name

Sample Point [D # & Name

e o o
Date Start Time Stop Time X coordinate, Y coordinate
Ohs;g,r;ver Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
"
Wind Sky AES Habitat Type
0 = none = <{0% clouds Developed
L= 1{-3mph 1 = partly cloudy Cropland
2= 4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5= fog Upland Broadieaf Forest
Behavior Uptand Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
Q = other
H N e 4}/'/ e : !
// Notes: S O S -
7 ‘
\%.M/
S
Alpha | Behav. | Dir, Dist. | Flight Hit. (ft -3 3-5 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min min | min min min
Point Point (m)
L -
; =, J y
i s -
[
L n
i /ﬂ'
- - f

YA ARt




PASSERIN E - Bird Point Count Data Sheet

7’:\2 \ i/ ’:Q« u’/ 9 { Y f, g
Pr()Ject Name Samplc Point ID #& Namc
PG B I
/w /W R [55
Date Start Time Stop Time X coordinate, Y coordinate
A/‘ﬁ Z«v . U{ ’ * T e
Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky ' AES Habitat Type
0 =none 0 = <10% clouds Developed
1=1-3mph 1 = partly cloudy Cropland
2=4-7mph 2 =mostly cloudy | Barren Land
3=8-12 mph 3 = overcast Grassland
4>12 mph 4=rain - Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
\%Y E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes: '
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
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Date Start Time X coordinate, Y coordinate
N A e E;;ff e D
Observer Wind Spd. Wind Dir. Sky Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky ' AES Habitat Type
0 = none 0 = <10% clouds Developed
1=1-3mph 1 = partly cloudy Cropland
2=4-7 mph 2 =mostly cloudy | Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 =rain - Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying .| Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 35 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min | min | min | min min
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Date Start Time Stop Time X coordinate, Y coordinate
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Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N . Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
= 1-3mph 1 = partly cloudy Cropland
2=4-Tmph 2 =mostly cloudy | Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
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Code | Code from from Dir. or m) min | min | min | min min
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Wind Sky AES Habitaf Type
0 =none 0 = <}0% clouds Developed
1 = {-3mph I = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy | Barren Land
3=8-12mph | 3=overcast Grassland
4 >12 mph 4 = rain Upland Shrub-Scrub
5=fog Upland Broadieaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
$§ = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Drist. Flight Hit. (ft -3 3-5 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min min min min min
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Dominant (>50%) AES Habitat Type

S ) |
Other Habitats S
Wind Sky AES Habitat Type :
0 = none 0 = <10% clouds Developed

= {-3mph 1 = partly cloudy Cropland
2 =4-7mph 2 = mostly cloudy Barren Land
3=8-12mph | 3=overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5 = fog Upland Broadieaf Forest

Behavior Upland Coniferous Forest
F = flying Upland Mixed Forest i
S = soaring Wetland Forested i

P = perching or on water

Wetland Shrub-Scrub

Fo = foraging

Wetland Emergent

MD = mating display Open Water
O = other
Notes:
S
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Date Start Time Stop Time X coordinate, Y coordinate
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Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 = none 0 =<10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4 >12 mph 4 = rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes: y b
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Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3 =8-12 mph 3 = overcast Grassland
4 >12 mph 4 =rain Upland Shrub-Scrub
5 = fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft | 0-3 35 5-10 | 10-15 15+ Notes
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P I P f/-"‘
Viejee L MW / C)UF
Chserver Wind Spd. Wind Dir Sky Temp Doniinant (>50%) AES Habitat Type
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/ Wind Sky AES Habitat Type
0 = none 0 = <10% clouds Developed
L = {-3mph I = partly cloudy Cropland
2=4-7 mph 2 =mostly cloudy Barren Land
3=8-12mph | 3= overcast Grassland
4 mph 4 =rain Upland Shrub-Scrub
5 = fog Upland Broadicaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
: S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
Q = other
Notes:
—
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 35 5-10 | 10-15 15+ Naotes
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Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 =<10% clouds Developed
1 = 1-3mph 1 = partly cloudy Cropland
2 =4-7Tmph 2 = mostly cloudy Barren Land
3 =8-12 mph 3 = overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code | Code from from Dir. or m) min | min | min | min min
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Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
1= 1-3mph 1 = partly cloudy Cropland
2=4-7 mph 2 =mostly cloudy | Barren Land
3=28-12 mph 3 =overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Hit, (ft 0-3 35 5-10 | 10-15 15+ Notes
Code | Code from from Dir. or m) min | min | min | min min
Point Point (m)
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Observer WindSpd.  Wind Dir. Sky Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 =<10% clouds Developed
1= 1-3mph 1 = partly cloudy Cropland
2=4-7 mph 2 =mostly cloudy Barren Land
3=8-12 mph | 3 =overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display QOpen Water
O = other
Notes:
S
Alpha | Behav. | Dir. Flight Ht, (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code | Code from Dir. or m) min | min | min | min min
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O!{sérver Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
1 = 1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
‘
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min | min | min | min min
Point Point (m)
« o 5 "/M"M‘_,._-v“" (
I
i
/
/
/
I
7
n;!
NEE 25

e TRETT L




PASSERINE - Bird Point Count Data Sheet

cat SEEE Ry 120 — Rieked
Project Name Sample Point ID # & Name
L d on e g LR
v i G .
Date Start Time ~ Stop Time X coordinate, Y coordinate
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Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type

/

Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3 =8-12 mph 3 = overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 35 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min | min | min | min min
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Ob@r Wind Spd.  Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
L = {-3mph I = partly cloudy Cropland
2=4-7mph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4 >12 mph 4 =rain Upland Shrub-Scrub
5= fog Upland Broadicaf Forest
Behavior Uptand Coniferous Forest
W E F = flying Upland Mixed Forest
: S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes: ws« g
S
Alpha | Behav, | Dir. Dist. Flight Hi. (ft Q-3 3-5 5-1¢ | 10-15 15+ Notes
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S s S

Other Habitats S

Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy | Barren Land
3 =28-12 mph 3 = overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 = fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
/
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code Code from from Dir. or m) min | min | min | min min
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Observer Wind Spd. Wind Dir Sky Doniinant (»>50%) AES Habitat Type
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Wind Sky AES Habitat Type
§ = none 0 = <{0% clouds Developed
L = {-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
' 3=8-12mph | 3= overcast Grassland
4 >12 mph 4 = rain Upland Shrub-Scrub
5= fog Upland Broadleaf Forest
Rehavior Upland Coniferous Forest
A% E F = flying Upland Mixed Forest
: S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
{ O =other
Notes:
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oé@ver Wind Spd.  Wind Dir. Sky Dominant (>50%) AES Habsitat Type

N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 =<10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2=4-7mph 2 =mostly cloudy | Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Contferous Forest
W F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
4
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Observer Wind Spd. Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 =<10% clouds Developed
1=1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3 =8-12 mph 3 = overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
%Y F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
{
Notes:
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0 =none 0 = <10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 =mostly cloudy | Barren Land
3=8-12mph | 3 =overcast Grassland
4 >12 mph 4=rain - Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
A% E F = flying . -. | Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft -3 3-5 5-10 | 18-15 15+ Notes
Code Code from from Dir. or m) min | min | min | min min
Point Point (m)
Cisi |y | N e = 1~ [
: Co W 2.0 N G fi
poINE Tove T 1o, 11
9w L= | = Jovm i
7 e RS {
Ml | [0 —_ O | it
i ¥ 70 - e /
C e | U5 - /

T N 25w | e i I




PASSERINE - Bird Point Count Data

Sheet

[

; ¢ E>\/ {,— T f v *\ — 5 e i
Project Name Sample Point ID # & Name
Date Start Time Stop Time X coordinate, Y coordinate
,AJ :” Z E,\/,! FF ;f) o o
Observer Wind Spd.  Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
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Wind Sky AES Habitat Type
0 =none 0 =<10% clouds Developed
1=1-3mph 1 = partly cloudy Cropland
2=4-T mph 2 = mostly clondy Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
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2 = 4-7 mph 2 = mostly cloudy Barren Land
 3=8-12mph | 3 =overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
S=1fog Upland Broadieaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
: $ = goaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
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Q = other
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2 =4-7 mph 2 = mostly cloudy Barren Land
3 =28-12 mph 3 = overcast Grassland
4 >12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
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Code Code from from Dir. or m) min | min | min | min min
Point Point (m)
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PASSERINE - Bird Point Count Data Sheet

Project Name

i
I

Stop Time

Sainple Point 1D # & Name

Date Start Time . X coordinate, Y coordinate
; . - Ly -
K I NG [
Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
e e
T
Wind Sky AES Habitat Type
0 = none 0 = <10% clouds Developed
1= {-3mph I = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3= overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5 = fog Upland Broadieaf Forest
_ Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
3§ = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
/ Notes:
/! Notes:
/'/
— 'z-”""/
S
Alpha | Behav. | Dir. Drist. Flight Hit, (ft 0-3 3-5 516 | 10-15 15+ Notes
Code Code from from Dir. or m) min min min min min
Point Point (m)
e E/
g: ra
[$la] — i |1 ||
- — s
7
; .
E e
[ .
!
zﬂ - 7 >
; Lo T




PASSERINE - Bird Point Count Data Sheet

- PR,

S ,
W‘\f? L ‘* ’ *‘7 { [ -
Prqject Name Sample Point ID # & Name
Date Start Time Stop Time X coordinate, Y coordinate
ot yu O 52,0
Obsc}ver Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 = none 0 =<10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
w E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
{
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code | Code from from Dir. or m) min | min | min | min min
Point Point (m)
! by
1}
!
H
7 p—
3 v
11
\
N ':S ) i
o } D Y ﬂzﬁ




PASSERINE - Bird Point Count Data Sheet

by Ly Bors {12 Livedhnd
Project Name Sample Point ID # & Name
. ’ i . .
Date Start Time ‘ Stop Time X coordinate, Y coordinate
Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2 =4-7 mph 2 = mostly cloudy Barren Land
3 =8-12 mph 3 = overcast Grassland
4>12 mph 4 = rain Upland Shrub-Scrub
5 =fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
\%% E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight Ht. (ft 0-3 3-5 5-10 | 10-15 15+ Notes
Code | Code from from Dir. or m) min | min | min | min min
Point Point (m)
Sﬁ”‘k" 7 e a’{j} o - f i 1 i {
s b o ,( ~
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PASSERINE - Bird Point Count Data Sheet
l ? VES W {2 Ut = o
Pr(\)jpct Name Sample Point ID # & Name
biEitt 7.4 74
Date Start Time Stop Time X coordinate, Y coordinate
il Y 5 ~ o 7T
gu‘ 51 {\JE _— \‘y,i W f e b 1
Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N Other Habitats
Wind Sky AES Habitat Type
0 =none 0 = <10% clouds Developed
1 = 1-3mph 1 = partly cloudy Cropland
2=4-7T mph 2 =mostly cloudy | Barren Land
3=8-12mph | 3 =overcast Grassland
4>12 mph 4 =rain Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
W E F = flying Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display Open Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight | Ht. (ft | 6-3 35 5-10 | 10-15 15+ Notes
Code | Code from from Dir. or m) min | min | min | min min
Point Point (m)
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L~ ?'
e 5 )
el | ol
ol e |
Y e |
T E {er E
el [o /
- g e i
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ERINE - Bird Point Count Data Sheet

Project Name Sample Point ID # & Name
gl PRV ES 22
Date Start Time Stop Time X coordinate, Y coordinate
K : 7 'ﬂ Z W ‘;'k b t," "
Observer Wind Spd. Wind Dir. Sky Temp Dominant (>50%) AES Habitat Type
N : Other Habitats
Wind Sky ' AES Habitat Type
0 = none 0 = <10% clouds Developed
1 =1-3mph 1 = partly cloudy Cropland
2=4-7 mph 2 =mostly cloudy | Barren Land
3=8-12mph | 3 =overcast Grassland
4 >12 mph 4=rain - Upland Shrub-Scrub
5=fog Upland Broadleaf Forest
Behavior Upland Coniferous Forest
w E F = flying | Upland Mixed Forest
S = soaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MD = mating display QOpen Water
O = other
Notes:
S
Alpha | Behav. | Dir. Dist. Flight | Ht. (ft | 0-3 35 5-10 | 10-15 15+ Notes
Code ~ | Code from from Dir. or m) min | min | min | min min
Point Point (m)
@ 0 e :/ s {3
G | — [ 0e
Py N
- G-t 2 {
b
% V\/ 0 3%} # 1 l :
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PASSERINE - Bird Point Count Data Sheet . (

e H
e " /

et } 'ijl A %*? ‘f,*A

Project Name
I

a4

ke

Samptle Point [D # & Name

0%0

Date J Start Time Stop Time ) X coordinate, Y coordinate
- 4 e N
NS v Sy [PES ég&LJ
Otkgdrver WindSpd.  Wind Dir. Sky Temp Dominant {»50%) AES Habitat Type

N
/
Wind Sky AES Habitat Type
0 = none 0 = <10% clouds Develeped
L= 1-3mph I = partly cloudy Cropland
2= 4-7 mph 2 = mostly cloudy | Barren Land
3=8-12mph | 3 =overcast Grassland
4 >12 aph 4 = rain Upland Shrub-Scrub
. S =fog Upland Broadicaf Forest
Behavior Uplaud Coniferous Forest
W E F = flying Upland Mixed Forest
‘ § = goaring Wetland Forested
P = perching or on water Wetland Shrub-Scrub
Fo = foraging Wetland Emergent
MP = mating display Open Water
/ QO = other

e

s

Other Habitats

Notes:

Alpha
Code

Behav.
Code

Dir.
from
Point

Dist,
from
Point {m)

Flight Ht. (ft Q-3 3-5 5-10 | 1015 15+ Notes
Dir. or m) min min min min min
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Calling Amphibian Survey

Project Location: 9-0543 BNR LBR AOC Survey Date: - L L
Calling Location ID: ﬁ, Surveyor(s) Initials: A
Time START| [U°% #"| TimesTOP| /="~ . |  Photo(s) Taken?

Climatic Variables

Amb Temp (°C) /”
Amb RH (%)

Circle One: {refer to codes on back)
Precipitation Code
Beaufort Wind Code

Sur Temp (OC)
Sur RH (%)

4* 5*
4* 5*

* _ unsuitable to perform survey

Wildlife Observations

[Calling Amphibians |

American Toad 8. americanus

Fowler’s Toad 8. fowleri

Chorus Frog P. triseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. c. melanota

Bulifrog L. catesbeiana

Additional Amphib sp.

|Calling Intensity Code (refer to code on back) I #of Individualsl

/0‘\ 1 2 3
[ol 1 2 3
L0 1 2 3
L0 1 2 3
Lo ! 1 2 3
L0 1 2 3
L0 1 2 3
Lo | 1 2 3
1o 1 2 3
0 / 1 2 3
0/ 1 2 3
0 1 2 3

Additional Species and Wildlife Observations:

g#

<
]
"@%&

Applied Ecological Services, Inc.



Project Location: §$-0543 BNR LBR AOC

Calling Amphibian Survey

Survey Date:

Surveyor(s) Initials:

5
Calling Location ID: /;
Time START|

Time sTOP| . =

Photo(s) Taken?

Climatic Variables

o

Amb Temp (°C) Ty

Amb RH (%)
Circle One: {refer to codes on back)

Precipitation Code
Beaufort Wind Code 0

Sur Temp (OC)
Sur RH (%)

2 3 4* 5*
2 3 4* 5%

* _ unsuitable to perform survey

Wildlife Observations

|Cal|ing Amphibians l |Ca|ling intensity Code (refer to code on back) I # of Individualsl
American Toad B. americanus ’ 0%1 1 2 3
Fowler’s Toad B. fowleri ). 0 & 1 2 3
Chorus Frog P. triseriata 0 1 2 3
Spring Peeper P. c. crucifer 0 1 2 3
Wood Frog L. sylvatica 0 1 2 3
N. Leopard Frog L. pipiens 0 1 2 3
Pickerel Frog L. palustris 0] 1 2 3
Gray Treefrog H. versicolor 0 1 2 3
Cricket Frog A. crepitans 0 1 2 3
Green Frog L. c. melanota 0! 1 2 3
Bullfrog L. catesbeiana (} 1 2 3
Additional Amphib sp. 0 1 2 3

Additional Species and Wildlife Observations:

Ral S

Applied Ecological Services, Inc.



Project Location: $#$-0543 BNR LBR AOC

Calling Amphibian Survey

o

Survey Date: LR

e . . §
Calling Location ID: ?, ¢ Surveyor(s) Initials: Bl
Time START|. &3 * "¢ | Time sTOP| ¥ Photo(s) Taken? =
Climatic Variables .
Amb Temp (°C) i Sur Temp (OC)
Amb RH (%) Sur RH (%)
Circle One: (refer to codes on back)
Precipitation Code 1 2 3 4* 5*
Beaufort Wind Code 1 2 3 a* 5*
) * - unsuitable to perform survey
Wildlife Observations

ICalIing Amphibians I ICaIIing Intensity Code (refer to code on back) l # of Individualsl
American Toad B. americanus m 1 2 3
Fowler’s Toad B. fowleri {0 ; 1 2 3
Chorus Frog P. triseriata 0 ? 1 2 3
Spring Peeper P. c. crucifer 0 * 1 2 3
Wood Frog L. sylvatica 0 i 1 2 3
N. Leopard Frog L. pipiens 0 . 1 2 3
Pickerel Frog L. palustris 0 1 2 3
Gray Treefrog H. versicolor 0 / 1 2 3
Cricket Frog A. crepitans [5 0 1 2 3
Green Frog L. c. melanota i 0’ 1 2 3
Bullfrog L. catesbeiana 3\,‘% 0 1 2 3
Additional Amphib sp. 0 1 2 3

't\f, v;v :

Additional Species and Wildlife Observations:

Applied Ecological Services, Inc.



Calling Amphibian Survey

5

Project Location: $$-0543 BNR LBR AOC Survey Date:

7 . -
J e e f B

77
Calling Location ID: /.~ Surveyor(s) Initials: ™~
Photo(s) Taken?

o

Time START|, © © = Time STOP| |
Climatic Variables

Amb Temp (OC) Sur Temp (OC)

Amb RH (%) Sur RH (%)

Circle One: (refer to codes on back)
A
Precipitation Code {0~

Beaufort Wind Code 0]

3 4x* 5*
3 4x* 5*

* _ unsuitable to perform survey

(SR SN
NN

Wildlife Observations

lCalIing Amphibians I ICalling Intensity Code (refer to code on back) l # of Individualsl
2

American Toad B. americanus

o
—

e T

Fowler’s Toad 8. fowleri

Chorus Frog P. triseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

O OO0 00O 0O OO Oo

s

Green Frog L. ¢. melanota

@

Bullfrog L. catesbeiana
Additional Amphib sp.

P PP PR RPRPPR R R R R R
NN RNNNRNDNNNRNDNDN
W W W W WwWwWwWwwwwww

o

Additional Species and Wildlife Observations: Sen falliee

P

Applied Ecological Services, Inc.



Calling Amphibian Survey

Ky
Project Location: §9-0543 BNR LBR AOC Survey Date:
Calling Location ID: %95 IR Surveyor(s) Initials:
Time START| | . © . 1| TimeSTOP| . "+ 1> Photo(s) Taken?
Climatic Variables N
Amb Temp (°C) Soa Sur Temp (°C)
Amb RH (%) Sur RH (%)
Circle One: {refer to codes on back) »
Precipitation Code \O o 1 2 3 4* 5*
Beaufort Wind Code 0 1 2. 3 4* 5*
* _ unsuitable to perform survey
Wildlife Observations
[Calling Amphibians | [Calling Intensity Code (refer to code on back) ] # of Individuals|
American Toad B. americanus fo 1 2 3
Fowler’s Toad B. fowleri 0 } 1 2 3
Chorus Frog P. triseriata j‘ 0 1 2 3
Spring Peeper P. ¢. crucifer 0 1 2 3
Wood Frog L. sylvatica 0 1 2 3
N. Leopard Frog L. pipiens 0 f 1 2 3
Pickerel Frog L palustris 0 1 2 3
Gray Treefrog H. versicolor -0 1 2 3
Cricket Frog A. crepitans 0 1 2 3
Green Frog L. c. melanota -0 “' 1 2 3
Bullfrog L. catesbeiana V O/ 1 2 3
Additional Amphib sp. 0 1 2 3
Additional Species and Wildlife Observations: = L foty g w0 e
7
; o b / g & ; \
O Stie ] S SR f side Sebes ¢ )

Applied Ecological Services, Inc.



Calling Amphibian Survey

&
Project Location: $$-0543 BNR LBR AOC Survey Date: | - ©
. . B -
Calling Location ID: ﬂ/ Surveyor(s) Initials:
Time START| < 47 £2| TimesToP| " ' Photo(s) Taken? =~
Climatic Variables B
Amb Temp (OC) wl B Sur Temp (OC)
Amb RH (%) Sur RH (%)
Circle One: (refer to codes on back)
Precipitation Code VO) 1 2 3 4* 5*
Beaufort Wind Code 0 1 2 3 4* 5*
* _ unsuitable to perform survey
Wildlife Observations

ICaHing Amphibians l ICaIling Intensity Code (refer to code on back) l # of lndividualsl
American Toad B. americanus ‘0 1 2 3
Fowler’s Toad B. fowleri 0 f 1 2 3
Chorus Frog P. triseriata 0 1 2 3
Spring Peeper P. c. crucifer : 0 f 1 2 3
Wood Frog L. sylvatica 0 ;‘ 1 2 3
N. Leopard Frog L. pipiens -0 1 2 3
Pickerel Frog L. palustris . 0 1 2 3
Gray Treefrog H. versicolor .0 1 2 3
Cricket Frog A. crepitans -0 1 2 3
Green Frog L. c. melanota 0 ; 1 2 3
Bullfrog L. catesbeiana Q 1 2 3
Additional Amphib sp. 0] 1 2 3

e
il

Additional Species and Wildlife Observations:

Applied Ecological Services, Inc.



Calling Amphibian Survey

Project Location: $$-0543 BNR LBR AOC Survey Date: SR
Py
Calling Location ID: 42/ s l// Surveyor(s) Initials: A
Time START| G "¢ © 7 | Time sToP|F,54 * Photo(s) Taken? -
Climatic Variables o
Amb Temp (°C) ~ o Sur Temp (°C)
Amb RH (%) Sur RH (%)
Circle One: (refer to codes on back)
Precipitation Code ko 1 2 3 4* 5%
Beaufort Wind Code 0 1 L2 3 4* 5*

* _ unsuitable to perform survey

Wildlife Observations

ICaIIing Amphibians I ICalling Intensity Code {refer to code on back) I # of Individualsl
} 1 2

American Toad 8. americanus

Fowler’s Toad 8. fowleri

Chorus Frog P. triseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

o‘QoooooooooQ

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. c. melanota

Bullfrog L. catesbeiana
Additional Amphib sp.

O T S O T Y
N NN NN NNNDNNNODN
W wwwwwwwwwww

Additional Species and Wildlife Observations: ; SN

Applied Ecological Services, Inc.



Project Location: §p-0543 BNR LBR AOC

Calling Location ID:

Surveyor(s) Initials:

Survey Date:

Calling Amphibian Survey

1 :v ’T“\v
Lo p g
AR

Time START| 7 027 + ™

Time STOP| ) *

Photo(s) Taken?

Climatic Variables

Amb RH (%)

Circle One: (refer to codes on back)
Precipitation Code
Beaufort Wind Code

(e

0

o
N

Sur Temp (OC)

Sur RH (%)

3
3

4* 5*
4* 5*

* _ unsuitable to perform survey

Wildlife Observations

[Calling Amphibians |

American Toad B. americanus

ICalling Intensity Code (refer to code on back) I

# of Individualsl

0.

Fowler’s Toad B. fowleri

I

Chorus Frog Pp. triseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. c. melanota

Bulifrog L. catesbeiana

Additional Amphib sp.

OCoOooOo0O0O0OO0OO0OQOO

R R R R R R R R R R R R

2

N N NN NDNMNMNDNDNDDNNDNDN

w W W w wwwwwwww

Additional Species and Wildlife Observations:

Applied Ecological Services, Inc.



Calling Amphibian Survey

Project Location: §9-0543 BNR LBR AGC Survey Date: ° A

Calling Location ID: Surveyor(s) Initials:

Time START Time STOP| /-7 5 #1  Photo(s) Taken? —

Climatic Variables

Amb Temp (°C) Sur Temp (°C)

Amb RH (%) Sur RH (%)
Circle One: (refer to codes on back)
Precipitation Code x) 1 2 3 4* 5*
Beaufort Wind Code 0 :""1“} 2 3 4* 5*
4%,»"/

* _ unsuitable to perform survey

Wildlife Observations

ICaHing Amphibians I ICalling Intensity Code (refer to code on back) I # of Individualsl
American Toad 8. americanus O 1 2 3
Fowler’s Toad B. fowleri 9 1 2 3
Chorus Frog P. triseriata g 1 2 3
Spring Peeper P. c. crucifer (j?:‘ 1 2 3
Wood Frog L. sylvatica g@) 1 2 3
N. Leopard Frog L. pipiens ;“0\ 1 2 3
Pickerel Frog L. palustris ;/0\ 1 2 3
Gray Treefrog H. versicolor 1 2 3
Cricket Frog A. crepitans 0 1 2 3
Green Frog L. c. melanota \6 1 2 3
Bullfrog L. catesbeiana 6\/ 1 2 3
Additional Amphib sp. Lo 1 2 3
Additional Species and Wildlife Observations: . R

Applied Ecological Services, Inc.



Calling Amphibian Survey

Project Location: $$-0543 BNR LBR AOC Survey Date:
Calling Location ID: ?,% ’f° Surveyor(s) Initials:
Time START| / 2+ | Time sTOP| "f 7 £ Photo(s) Taken?
Climatic Variables L
Amb Temp (°C) -/ o f Sur Temp (°C)
Amb RH (%) Sur RH (%)
Circle One: (refer to codes on back)
Precipitation Code /0 / 1 2 3 4* 5*
Beaufort Wind Code aSWO/ 1 2 3 4% 5*

* _ unsuitable to perform survey

Wildlife Observations

ICaIIing Amphibians l ICaHing Intensity Code (refer to code on back) | # of lndividualsl
American Toad B. americanus 1 2 3
Fowler’'s Toad B. fowleri 1 2 3
Chorus Frog P. triseriata 1 2 3
Spring Peeper P. c. crucifer 1 2 3
Wood Frog L. sylvatica 1 2 3
N. Leopard Frog L. pipiens 1 2 3
Pickerel Frog L. palustris 1 2 3
Gray Treefrog H. versicolor 1 2 3
Cricket Frog A. crepitans 1 2 3
Green Frog L. c. melanota 1 2 3
Bullfrog L. catesbeiana 1 2 3
Additional Amphib sp. 0 1 2 3
Additional Species and Wildlife Observations: f‘\a o R

Applied Ecological Services, Inc.



Project Location: $$-0543 BNR LBR AOC

Calling Amphibian Survey

Survey Date:

Calling Location ID: (. ~ ~

7

Surveyor(s) Initials:

Y
M

Time START

Time STOP| %

Photo(s) Taken?

Climatic Variables

{jos
1

Amb Temp (°C)
Amb RH (%)

Circle One: (refer to codes on back)
ISt

Beaufort Wind Code 0 71

Precipitation Code

Sur Temp (°C)
Sur RH (%)

4* 5*
4* 5*

* _ unsuitable to perform survey

2 3
2 3

Wildlife Observations

|Ca||ing Amphibians |

ICaIIing Intensity Code (refer to code on back) |

# of Individualsl

American Toad 8. americanus

Fowler’'s Toad 8. fowleri

-,

£ BO

Chorus Frog P. triseriata

=N

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans [0/

Green Frog L. c. melanota o
Bullfrog L. catesbeiana '
Additional Amphib sp.

P PR P RPRPPRRPLRPLRPLPRP

2

N NN NN NDNNNNN
w W w w wwwwwwww

Additional Species and Wildlife Observations:

Applied Ecological Services, Inc.



Project Location: $$-0543 BNR LBR AOC

Calling Location ID:

E i e 73.
S P

Survey Date: Ji20 0 e

£ "ﬁ .
Surveyor(s) Initials: E\\ o

Calling Amphibian Survey

IS .
-

PR

Time START Time STOP - Photo(s) Taken? A
Climatic Variables Ny
AmbTemp (°c) <77 Sur Temp (°C)

Amb RH (%)

Circle One: (refer to codes on back)

F

Sur RH (%)

Precipitation Code @ ' 2 3 4% 5%
Beaufort Wind Code 0 3 2 3 4* 5*
* _ unsuitable to perform survey
Wildlife Observations
ICalling Amphibians l ICaIling\IntenSity Code (refer to code on back) l # of Individualsl
American Toad B. americanus ( 0\ 1 2 3
Fowler’s Toad B. fowleri {i 0 y 1 2 3
Chorus Frog P. triseriata z 0% 1 2 3
Spring Peeper P. c. crucifer i 0 h} 1 2 3
Wood Frog L. sylvatica 2 0 i 1 2 3
N. Leopard Frog L. pipiens 0 1 2 3
Pickerel Frog L. palustris § 0 . 1 2 3
Gray Treefrog H. versicolor i 0 1 2 3
Cricket Frog A. crepitans ; 0 1 2 3
Green Frog L. c¢. melanota “ 0 v,f/ 1 2 3
Bullfrog L. catesbeiana ' 0/ 1 2 3
Additional Amphib sp. \Oj 1 2 3

Additional Species and Wildlife Observations:

Applied Ecological Services, Inc.



Calling Amphibian Survey

5w

Project Location: 89-0543 BNR LBR AOC Survey Date: 7/ %

Calling Location ID: Z Surveyor(s) Initials: A

Time START| <7 7 Photo(s) Taken? e
Climatic Variables o (
Amb Temp (°C) /r Sur Temp (°C)
Amb RH (%) Sur RH (%)
Circle One: (refer to codes on back)
Precipitation Code " 1 2 3 4* 5*
Beaufort Wind Code ry 1 2 3 4% 5*

* _ unsuitable to perform survey

Wildlife Observations

Icalling Amphibians | [Calling Intensity Code (refer to code on back) | # of Individuals}
2

American Toad B. americanus /0%

Fowler’s Toad B. fowleri

Chorus Frog P. triseriata

Spring Peeper P. ¢ crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. c. melanota

Bullfrog L. catesbeiana
Additional Amphib sp.

P P PR PRPRPRRPRPRBRPRR
NN NN DN DNDNDNDDNDNDNDNDN
W W W W W w wW w wwww

Additional Species and Wildlife Observations:

= (-2 dideads e epes Eiith wco detio L
¢ ¥
(‘7 ol %Q P8

Applied Ecological Services, Inc.



Calling Amphibian Survey

Project Location: §9-0543 BNR LBR AOC Survey Date: p
Calling Location ID: ? i ”?; Z | Surveyor(s) Initials: AN A
Time START 250 24| Timestop| 107 |  Photofs) Taken? -
Climatic Variables o
Amb Temp (°C) G Sur Temp (°C)
Amb RH (%) Sur RH (%)
Circle One: (refer to codes on back) |
Precipitation Code o 1 2 3 4% 5
Beaufort Wind Code 0 1 2 3 4* 5%

* _ unsuitable to perform survey

Wildlife Observations

ICalIing Amphibians l lCalling Intensity Code (refer to code on back) l # of Individualsl

American Toad B. americanus '/ 0 ‘*) 1 2

i

%
&
i

Fowler’s Toad B. fowleri

i
i
3
!
{
{

Chorus Frog P. triseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica i

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. c. melanota

Bullfrog L. catesbeiana
Additional Amphib sp.

B R R R R R R R R R R
NN NN DN DNNDNDNDNDNDN
W W W W W W W W W w w w

Additional Species and Wildlife Observations:

R R e .

oy

i

Applied Ecological Services, Inc,



Project Location: 11-0543 BNR LBR AOC

Calling Amphibian Survey

Survey Date: |, ! 7.7/

Fira ,fi/ti"‘py
Surveyor(s) Initials: /¢

Calling Location ID: V1, ‘D |

Time START| Z.6) =7

Time STOP

Photo(s) Taken?

Climatic Variables

Amb Temp (°C) ff }

Amb RH (%)

Circle One: (refer to codes on back)
Precipitation Code 0 1
Beaufort Wind Code 0 1

Sur Temp (°C) / /g };fﬁ*
SurRH (%) /> #

2 3 a* 5*
‘2 3 4* 5+

* _ unsuitable to perform survey

Wildlife Observations

rCaIIing Amphibians I

[Calling Intensity Code (refer to code on back) |

American Toad B. americanus 0

Fowler’s Toad B. fowleri

Chorus Frog P. triseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. c. melanota

Bullfrog L. catesbeiana
Additional Amphib sp.

O O O O OO OO O oo

1) 2

# of Individuals}

s

1

R P R P PRPRPRRPRRERR R
NN NRNNNDNRNDNNNN
W W W wWwWwWwwwwwww

Additional Species and Wildlife Observations:

A, 4

N 3
A s i T P

Applied Ecological Services, Inc.



Project Location:

Calling Location ID:

11-0543 BNR LBR AGC

}M{( Tl

Surveyor(s) Initials:

Calling Amphibian Survey

SurveyDate: || T.7] L

Time START

RN Time STOP

Photo(s) Taken? |

Climatic Variables

Circle One: (refer to code
Precipitation Code
Beaufort Wind Code

AmbTemp(C) Zd E

Amb RH (%)

s on back)

SurTemp( C) { Lii [,

Sur RH (%)

A

P
#

4* 5*
4* 5*

* _ unsuitable to perform survey

Wildlife Observation

S

[Calling Amphibians

[Calling Intensity Code (refer to code on back) | # of Individuals|

American Toad

B. americanus 0

Fowler’s Toad

B. fowleri

Chorus Frog

P. triseriata

Spring Peeper

P. c. crucifer

Wood Frog

L. sylvatica

N. Leopard Frog

L. pipiens

Pickerel Frog

L. palustris

Gray Treefrog

H. versicolor

Cricket Frog

A. crepitans

Green Frog

L. ¢. melanota

Bullfrog

L. catesbeiana

Additional Amphib sp.

O OO OO0 OO0 O OO0

1/

Y Y U LY

2

N NN DNDNDNNDNMNNNNDN

w W w w wwwwwwww

Additional Species and

Wildlife Observations:

oo A P J/\i‘“}t""‘ £ i

.,

Applied Ecological Services, Inc.



Calling Amphibian Survey

L

Project Location: 11-0543 BNR LBR AGC survey Date: _/// | i
Calling Location ID: W ?{M s/ ol { Surveyor(s) Initials: /v 5.~
Time START| 7 | [ Time STOP| 7 {75 Photo(s) Taken? "/ - ?
Climatic Variables Y v
Amb Temp (°C) '} SurTemp (°c) 1. (-
Amb RH (%) ©5 (o SurRH (%) -
Circle One: (refer to codes on back) ~
Precipitation Code o 1 2 3 a* 5*
Beaufort Wind Code 6 @! 2 3 4* 5*

* _ unsuitable to perform survey

Wildlife Observations

ICaIIing Amphibians | ICaIling Intensity Code (refer to code on back) I # of Individualsl
American Toad B. americanus 0 1 2 3
Fowler’s Toad B. fowleri 0 1 2 3
Chorus Frog P. triseriata 0 1 2 3
Spring Peeper P. c. crucifer 0 1 2 3
Wood Frog L. sylvatica 0 1. 2 3
N. Leopard Frog L. pipiens 0 /ﬁ,? 2 3 j
Pickerel Frog L. palustris 0 1 2 3
Gray Treefrog H. versicolor 0 1 2 3
Cricket Frog A. crepitans 0 1 2 3
Green Frog L. c. melanota 0 1 2 3
Bulifrog L. catesbeiana 0 1 2 3
Additional Amphib sp. 0 1 2 3
Additional Species and Wildlife Observations:
{ e < ).f'j? ;;‘il’ o _ ,é’) £ ¢
L3
/
/

g‘L.,%ﬁ VP

Applied Ecological Services, inc.



Project Location: 11-0543 BNR LBR AOC

Calling Location ID: [ [/ {”;]/ Oy N

‘L

Calling Amphibian Survey

; P
a1

Survey Date:  “{ |-

Surveyor(s) Initials: v

Time START

et
Time STOP

1

Photo(s) Taken? § :

s (3
l.x‘i - f
Climatic Variables ’

Amb Temp (°C) 1
Amb RH (%)

Circle One: (refer to codes on back}
Precipitation Code
Beaufort Wind Code

SurTemp (°c) /1. @

Sur RH (%)

L

3
3

4% o*
4% 5*

* _unsuitable to perform survey

Wildlife Observations

[Calling Amphibians |

American Toad B. americanus

ICalling Intensity Code (refer to code on back)

# of Individualsl

——fowler's Toad -B-fowlert

Chorus Frog Pp. triseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. c. melanota

Bullfrog L. catesbeiana

Additional Amphib sp.

OOOOOOOOOOPO

1

%
-
5

R R R R R R R R

\Jo o

72
KA::" e

H
g
|
wwwwwwwwww%w
|
§

N NN NDNDNNNNNNS

Additional Species and Wildlife Observations:

o
7
o =0

Applied Ecological Services, inc.



Calbng Amphibian Survey

[
B fat e

Project Location: 11-0543 BNR LBRAOC SurveyDate: |/ ¢ [/ (.~

¢

S

kY

- .

Tt Y R S &
! AT f

Calling Location ID: {w ’

L

Surveyor(s) Initials: 7"
Time START| " ' o1 Time STOP /]*2 { ; Photo(s) Taken? E‘
Climatic Variables " K :
Amb Temp (°C) f’f7 : Q\B Sur Temp (°C) / j
Amb RH (%) o> 1 SurRH (%) £~/

Circle One: (refer to codes on back)
3 4* 5*
1 2 3 4* 5*

* _ unsuitable to perform survey

[N
N

Precipitation Code

Beaufort Wind Code

Wildlife Observations

|Cal|ing Amphibians l |Cal!ing Intensity Code (refer to code on back) | # of lndividuals|
' 2

American Toad B. americanus /0

Fowler’s Toad 8. fowleri

Chorus Frog P. triseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. ¢. melanota

Bullfrog L. catesbeiana
Additional Amphib sp.

:oo’oooooooo’o
R R R RRRRRRPRRRE
NNNNNRNRNNNNRN
W W W W W w w W w w w w

Additional Species and Wildlife Observation;:

Applied Ecological Services, inc.



Project Location: 11-3543 BNR LBR AGC

("
A

b

Calling Location ID:

L P
SAEI S

H

t

i
-

Calling Amphibian Survey

Su rvey Date: fi/‘(\;%:,g

LW

Time START| 7 [/

Time STOP

£

L0

g :’ e B Y
Surveyor(s) Initials:  &// 7./ /i ]
77 -

Z
H

Photo(s) Taken? 5 i

Climatic Variables

Amb Temp (°C) AT

. , P

Amb RH (%) {+{ ]

Circle One: (refer to codes on back)
-

Precipitation Code 10/
Beaufort Wind Code 0

Sur Temp (°c) !, [’

Sur RH (%)

{jf}w ;

4* 5*
4* 5*

* _ unsuitable to perform survey

Wildlife Observations

|calling Amphibians |

|Calling Intensity Code (refer to code on back) |

# of Individuals|

American Toad B. americanus 0

Fowler’s Toad B. fowleri

Chorus Frog P. triseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. ¢. melanota

Bullfrog L. catesbeiana

Additional Amphib sp.

O 00O OO O OO0 o oo

1

R R R R RRRRRRR

2

N N NN NDNNNNDNDDN

W W W w www wwwww

Additional Species and Wildlife Observations:

Ty

it

Applied Ecological Services, Inc.



Calling Amphibian Survey

Project Location: 11-0543 BNR LBR AGC Survey Date: ¢ // "} f‘! i
Calling Location ID: €t ‘a i Vi /. Surveyor(s) Initials: [~

2 ’ i PN ] ! e
Time START|"] 7 >4 Time STOP| 77 (0 Photo(s) Taken? [~
Climatic Variables ‘
0 o~ 0 3 ! i 3
Amb Temp ("C) ia&; A SurTemp (C) § &/
Amb RH (%) __ [~/ SurRH (%) _( (-
Circle One: (refer to codes on back) )
Precipitation Code [0 1 2 3 4* 5*
Beaufort Wind Code 0 1 2 3 4% 5*
. * _ unsuitable to perform survey
Wildlife Observations
|calling Amphibians | [Calling Intensity Code (refer to code on back) | # of Individuals|
American Toad 8. americanus 0 1 2 3 R4
Fowler’s Toad B. fowleri 0 1 o A 3
Chorus Frog P. triseriata 0 1 2 3
Spring Peeper P. c. crucifer 0 1 2 3
Wood Frog L. sylvatica 0 1 2 3
N. Leopard Frog L. pipiens 0 1 2 3
Pickerel Frog L. palustris 0 1 2 3
Gray Treefrog H. versicolor 0 1 2 3
Cricket Frog A. crepitans 0 1 2 3
Green Frog L. c. melanota 0 1 2 3
Bullfrog L. catesbeiana 0 1 2 3
Additional Amphib sp. 0 1 2 3
Additional Species and Wildlife Observations:
{ 1
{ (corn Mg o Agia) T Aot

Applied Ecological Services, Inc.



Project Location: 11-0543 BNR LBR AOC

. . Ry
Calling Location ID: "/ i { /

Survey Date:

Calling Amphibian Survey

iy ; et ;f: 5
? FEfriLr

I

Surveyor(s) Initials: /"y~

‘A»L»E gz “”?}

Time START

Time STOP| 7

Photo(s) Taken? v/[

Climatic Variables

Amb Temp (°C) f { 7

Amb RH (%) _ {,( ’

Circle One: (refer to codes on back)

Sur Temp (°C) I

Sur RH (%) 5

Precipitation Code 1 2 4* 5*
Beaufort Wind Code 0/ 1 2 4* 5*
T\f * _ unsuitable to perform survey
Wildlife Observations
[Calling Amphibians | ICalling Intensity Code {refer to code on back) I # of Individualsl
American Toad B. americanus 0 1 2 3
Fowler’'s Toad B. fowieri 0 1 2 3
Chorus Frog P. triseriata 0 1 2 3
Spring Peeper P. c. crucifer 0 1 2 3
Wood Frog L. sylvatica 0 1 2 3
- T 7
N. Leopard Frog L. pipiens 0 1 ,"‘ 2—7 3 N B A A
Pickerel Frog L. palustris 0 1 2 3
Gray Treefrog H. versicolor 0 1 2 3
Cricket Frog A. crepitans 0 1 2 3 A )
Green Frog L. c. melanota 0 (12 2 3 ( ot
Bullfrog L. catesbeiana 0 1 2 3 - ’ s v, ’ o~
Additional Amphib sp. 0 1 2 3 s f
L%
Additional Species and Wildlife Observations: s
i i ; i ; ’ !x ;'N{Q i
B TN [ e o A SR e
i; [’ f/ s Q‘é‘/"\ ;
- ek

Applied Ecological Services, inc,



Calling Amphibian Survey

. “‘x% ;ﬁ et

Project Location: 11-0543 BNR LBR AOC Survey Date: WY

3

. }‘ H ,? H

Calling Location ID: L i Surveyor(s) Initials: /7 "7/ g

Time START| -/ Y| j 2 Photo(s) Taken? -~ ‘

Climatic Variables \ o -
AmbTemp °) (). § surTemp (°c) /(). |
. !

Amb RH (%) SurRH (%) 4~ 1.~

Circle One: (refer to codes on back)

Precipitation Code P7 1 2 3 4* 5*
Beaufort Wind Code 0 ilj1 2 3 4* 5*

* _unsuitable to perform survey

Wildlife Observations

[Calling Amphibians | [Calling Intensity Code (refer to code on back) [ # of Individuals]
i
American Toad 8. americanus 0 (/ 2 3
S
Fowler’s Toad B. fowleri 0 ,»;322 2 3
Chorus Frog P. triseriata 0 1 2 3
.
Spring Peeper P. c. crucifer 0 g:/—i - 2 3
Wood Frog L. sylvatica 0 1 2 3
N. Leopard Frog L. pipiens 0 1 2 3
Pickerel Frog L. palustris 0 1 2 3
Gray Treefrog H. versicolor 0 1 2 3
Cricket Frog A. crepitans 0 1 2 3
Green Frog L. c. melanota 0 1 2 3
Bullfrog L. catesheiana 0 1 2 3
Additional Amphib sp. 0 1 2 3
Additional Species and Wildlife Observations:
- 5 . . . i N ) H l éé I
e dl Aeg o Sh)nad  jre 12044 9
I ¢ T
X A Yol frars T
e T A e JETUEL D awﬁ , ;‘ A L

Applied Ecological Services, Inc.



Project Location: 11-0543 BNR LBR AOC

Calling Amphibian Survey

N e T
Survey Date: “gi(’ﬂ \ /-

L e b
Calling Location ID: VL Surveyor(s) Initials: /% ’/ﬁ
Time START| /i % Photo(s) Taken? e /
Climatic Variables e 1,5 J
AmbTemp (°c) /Gl 7 ¢ Sur Temp (°C)
Amb RH (%) ST f Sur RH (%)
Circle One: (refer to codes on back)
Precipitation Code o/ 1. 2 3 4% 5
Beaufort Wind Code 0 n 2 3 a* 5
%

- unsuitable to perform survey

Wildlife Observations

ICaIIing Amphibians I ICalIing Intensity Code (refer to code on back) I # of Individualsl
American Toad 8. americanus 0 1 g//Z; 3 = é {owme € /,M
Fowler's Toad 8. fowleri 0 1 2 B ISy
Chorus Frog P. triseriata 0 1 2 3 v
Spring Peeper P. c. crucifer 0 /1 ’ 2 3 o
Wood Frog L. sylvatica 0 1 2 3
N. Leopard Frog L. pipiens 0 1 2 3
Pickerel Frog L. palustris 0 1 2 3
Gray Treefrog H. versicolor 0 1 2 3
Cricket Frog A. crepitans 0 1 2 3
Green Frog L. c. melanota 0 1 2 3
Bullfrog L. catesbeiana 0 1 2 3
Additional Amphib sp. 0 1 2 3
Additional Species and Wildlife Observations:
A
| NN f, Y )5 { hras oy V"j"i 0
L i/
4;?! . . f— 5{{* LA
. , L Vet 4 B P
B, A L H 4
w0 1

Applied Ecological Services, Inc.
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Project Location: 11-0543 BNR LBR AOC

x

Calling Amphibian Survey

Survey Date: |/ (- {

A

Surveyor(s) Initials: ¥ L

Calling Location ID: {

Time START| - };'( 5 | Time STOP

Photo(s) Taken? /”f’ /

Climatic Variables

Amb Temp( C) Ll

£

AmbRH (%) - [5
Circle One: (refer to codes on back)

Precipitation Code

Beaufort Wind Code 0 1

Sur Temp (OC)
/Sur RH (%)

4* o*
4* 5*

* _unsuitable to perform survey

Wildlife Observations

[calling Amphibians |

|CaII|ng Intensity Code (refer to code on back) l # of Individualsl

American Toad B. americanus 0

Fowler's Toad B. fowleri

Chorus Frog Pp. triseriata

Spring Peeper P. c. crucifer

Wood Frog L. sylvatica

N. Leopard Frog L. pipiens

Pickerel Frog L. palustris

Gray Treefrog H. versicolor

Cricket Frog A. crepitans

Green Frog L. c. melanota

Bullfrog L. catesbeiana
Additional Amphib sp.

OO OO0 O0OO0OO0O O oo

ey

1

=

T i e R e S N

WA

e

2

N NN NN DNMNMNNMNDNMNMDNMMDNDDN

£

W W W w ww ww wwww

iy
« e R A
e ST e

Additional Species and Wildlife Observations:

Applied Ecological Services, Inc.



Calling Amphibian Survey

[,

Project Location: 11-0543 BNR LBR AOC Survey Date: >
Calling Location ID: }’,»/ (7 Surveyor(s) Initials: [
Time START| -2/ 2(; - | Time STOP| ) (5% Photo(s) Taken?
Climatic Variables =
Amb Temp (°C) / {/ - / Sur Temp (°C) / 0,/
AmbRH (%) © 4 SurRH (%) = ”,
Circle One: (refer to codes on back)
Precipitation Code ;‘Ofi 1 2 3 4* 5*
Beaufort Wind Code 0 1 /2) 3 4 5*
* _ unsuitable to perform survey
Wildlife Observations
lCaIIing Amphibians | |Ca|ling Intensity Code (refer to code on back) ) I # of lndi)/idualsl
5%: American Toad B. americanus 0 1 2 *”3\) /ﬂf{ =,
Fowler’s Toad B. fowleri 0] 1 2 3 ;o
Chorus Frog P. triseriata 0 1 2 3
Spring Peeper P. c. crucifer 0 1 2 3
Wood Frog L. sylvatica 0 1 2 3
N. Leopard Frog L. pipiens 0 1 2 3
Pickerel Frog L. palustris 0 1 2 3
Gray Treefrog H. versicolor 0 1 2 3
Cricket Frog A. crepitans 0 1 2 3
Green Frog L. c. melanota 0 1 2 3
Bullfrog L. catesbeiana 0 1 2 3
Additional Amphib sp. 0] 1 2 3
Additional Species and Wildlife Observations:
P " } [
{} E },,;, ;;} ,f/ e ,i» // :;,/; . ,9] ."e‘f”‘""\ h/ﬂ ‘ i“'“; fj,’kwb - :‘- s//‘\. /M':‘,. B ![/ ’i
P N : ,{@
L L , N , j
i (AN M ST y e :\ Lo ‘2,,!,’ g P :*»/, o —.} é ; (/"!
Wi
AL 4 VR N N v
- _fﬁv / ,/:, £ ’f sy e

Applied Ecological Sé’;’vices, inc.



Project Location: 11-0543 BNR LBR AOC

I
I Y B

7 3
Calling Location 10: L/ {17 | vin¥hidle

/
Surveyor(s) Initials: /'

Survey Date:

Calling Amphibian Survey

§
(4

ff

Py
f ;‘f:-ff P

Time START| L5 . 55

Time STOP{|

Photo(s) Taken?

Climatic Variables

Amb Temp (°C) /¢y . #

Amb RH (%) »

Circle One: (refer to codes on back)

¥
b f
I
—e

Precipitation Code o O 1
Beaufort Wi