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1.0 INTRODUCTION 

Terra Technologies is retained by the applicant, Platform Ventures, to conduct an acoustic bat 
survey and analysis for the purpose of determining the presence or absence of federally 
endangered Indiana Bats (Myotis sodalis) and/or federally threatened Northern Long Eared Bats
(NLEB) (Myotis septentrionalis) within the project area located in Kansas City, Jackson
County, Missouri. The Information Planning and Consultation (IPaC) system advance notice 
output report provided by USFWS signifies the project area is within the range of the 
endangered Indiana Bat and Gray Bat, and the threatened NLEB, thus an acoustic survey and 
analysis was conducted to determine the presence/absence of such bats.

In accordance with Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.), National 
Environmental Policy Act of 1969 (42 U.S.C 4241-4347) and the Endangered Species Act of 
1973, as amended (16 U.S.C. 1531-1534), the U.S. Fish and Wildlife Service (USFWS)
administers the permitting of activities that may affect threatened and endangered species, 
including their habitat.  Most activities that would result in the potential harm to threatened or 
endangered species or their critical habitat require permit authorization from the USFWS. The 
information contained in this report will assist USFWS and other regulatory agencies in the 
determination of the presence or absence of Indiana Bats and/or NLEBs within the project area.

2.0 PROJECT LOCATION, LAND USE, AND DESCRIPTION

The subject area is approximately 258.25 acres in size and is located in Section 26 of Township 
47N Range 33W in southwest Jackson County, Missouri (see Figures 1a & 1b [Google, 2019]).

The USGS topographic map published by the U.S. Geological Survey (USGS) indicates three
streams and no ponds on the site (see Figure 1c [Google, 2019]).

The project site consists mainly of agricultural land and forested land.  It is bordered by
agricultural, commercial, and residential land to the north, by a railroad to the east, by MO 
Highway 150 to the south, and by Botts Road to the west (see Figure 1d [Google, 2019]).
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3.0 POTENTIALLY SUITABLE HABITAT REQUIREMENTS

Indiana Bat Habitat

Indiana Bats feed on insects in the tree canopy of floodplain, riparian, and upland forests.  
Streams, wetlands, and open water features are preferred feeding habitats for pregnant and 
lactating bats.

Potentially suitable Indiana Bat summer habitat can include a diversity of forested or wooded 
habitats which are used for roosting, hunting, and travel.  Herbaceous wetlands and the edges 
of agricultural fields, pastures, and old fields are also used as habitat when they are adjacent or 
within forested or wooded habitats.  Suitable forested or wooded habitats can include any of 
the following characteristics (USFWS, 2019):

1) The presence of potential roost trees (live or overly mature trees and snags with a 
diameter at breast height greater than 5 inches with peeling or exfoliating bark and/or 
split tree trunks or cavities which may be used as maternity or bachelor roosts)

2) Linear wooded features such as fence rows, wooded corridors, and riparian forests
3) Dense forested areas or loose aggregates of trees with variable canopy closure
4) Individual trees within 1,000 feet of other forested or wooded habitat

Indiana Bats utilize two types of habitat depending on the season.  Summer habitat consists of 
wooded or semi-wooded areas usually along streams.  Solitary females or small clusters of 
females (maternity colonies) bear their offspring in hollow trees or under loose bark of living 
or dead trees.  Dead trees in sunny openings or in woodland interiors are preferred to living 
trees.  Large specimens of white oak (Quercus alba) and shagbark hickory (Carya ovata) are 
often preferred for maternal roosts because of loose bark.  During the winter, the bats hibernate 
in caves, mines, or similar protective structures.

Examples of unsuitable habitat for Indiana Bats include the following (USFWS, 2019): 
1) Individual trees more than 1,000 feet from forested or wooded areas
2) Trees in highly developed areas such as street trees or trees located in downtown areas
3) A pure stand of trees less than 3 inches in diameter at breast height that lacks larger trees
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Northern Long Eared Bat (NLEB) Habitat

Suitable winter habitat (hibernacula) for the NLEB includes underground caves and cave-like 
structures with high humidity and minimal air currents (e.g., abandoned or active mines, 
railroad tunnels). These hibernacula typically have relatively constant, cool temperatures (0-9
degrees Celsius) and large passages with significant cracks and crevices for roosting. Within 
hibernacula, surveyors find NLEBs in small crevices or cracks, often with only the nose and 
ears visible. NLEBs will typically hibernate between mid-fall through mid-spring each year. 

Suitable summer habitat for NLEB consists of a wide variety of forested/wooded habitats where 
they roost, forage, and travel and may also include some adjacent and interspersed non-forested 
habitats such as emergent wetlands and adjacent edges of agricultural fields, old fields and 
pastures. This includes forests and woodlots containing potential roosts (i.e., live trees and/or 

in diameter at breast height that have exfoliating bark, cracks, crevices, and/or 
cavities), as well as linear features such as fencerows, riparian forests, and other wooded 
corridors. These wooded areas may be dense or loose aggregates of trees with variable amounts 
of canopy closure. Individual trees may be considered suitable habitat when they exhibit 
characteristics of suitable roost trees and are within 1,000 feet of other forested/wooded habitat.
NLEB has also been observed roosting in human-made structures, such as buildings, barns, 
bridges, and bat houses; therefore, these structures are also considered potential summer habitat.
NLEBs typically occupy their summer habitat from mid-May through mid-August each year
and the species may arrive or leave some time before or after this period (USFWS, 2019).

NLEB maternity habitat is defined as suitable summer habitat used by juveniles and 
reproductive (pregnant, lactating, or post-lactating) females. NLEB home ranges, consisting of 
maternity, foraging, roosting, and commuting habitat, typically occur within three miles of a 
documented capture record or a positive identification of NLEB from properly deployed 
acoustic devices, or within 1.5 miles of a known suitable roost tree. 

Examples of unsuitable habitat for NLEBs include the following (USFWS, 2019): 
1) Individual trees more than 1,000 feet from forested or wooded areas
2) Trees in highly developed areas such as street trees or trees located in downtown areas
3) A pure stand of trees less than 3 inches in diameter at breast height that lacks larger trees
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4.0 METHODS

A Draft Study Plan was approved by the USFWS for two locations to survey a total of eight (8) 
detector nights.  The acoustic survey was conducted May 21 – May 25, 2021 by Danny 
DeAngelo, a scientist qualified to perform bat acoustic surveys and analysis (Curriculum vitae 
included in Appendix D).

4.1 Acoustic Survey Background

Acoustic surveys for bats involve recording their high-frequency echolocation calls with a 
specially designed high-frequency sensitive microphone on a “bat detector,” capable of 
digitizing these recordings and saving them as audio *.WAV files. Analysis of echolocation 
calls involves converting the digitized sound into illustrations (i.e., “spectrograms”) 
representing how the frequencies and intensities of the sounds change over time and then 
qualitatively and quantitatively analyzing the content of the spectrograms. Acoustic surveys 
are based on the premise that different species have unique call-types much like birds and other 
vocal animals, so by collecting a recording from a bat, researchers can determine its species by 
measuring the frequency and intensity of the bat’s vocalizations.

Acoustic surveys can be “passive,” where stationary microphones are autonomously listening 
to and recording all echolocation calls from the airspace covered by the microphone, “active,” 
where a researcher moves a microphone in line with an observable bat as it is flying, or 
“mobile,” where a researcher moves through a habitat or between a series of habitats, listening 
for bats along a pre-defined route and/or at pre-defined locations. For this survey, only passive 
acoustic monitoring methods were used.

The benefits of acoustic surveys are that they collect data in a “non-contact” manner without 
affecting the behavior of the animal. No bats are disturbed or handled during acoustic surveys. 
Acoustic surveys are biased towards recording bats that produce the loudest echolocation calls 
and the lowest frequency echolocation calls since these are detectable over longer distances. 
The same microphone will sample a larger volume of airspace for these bats than for those who 
produce quiet and/or high-frequency echolocation calls, as these attenuate more rapidly across 
distances.
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4.2 Survey Locations

As shown in Figure 4, two survey sites were established to evaluate the presence or absence of 
threatened and endangered bats at the project area. Site 1 was located in the northeastern portion 
of the project area while Site 2 was located in the southwestern portion of the project area.

Site 1 was located on the edge of a forested area and was overlooking a stream. This location 
was chosen because of the openness and the high likelihood the area would be used by the target 
species for foraging or travel. The location of this site changed slightly from the draft study 
plan as onsite observations determined the location on the draft study plan had to too much 
foliage and clutter to get good recordings. Therefore, the site was moved to a more ideal 
location which was clear and still pointed along the forested edge and was overlooking the 
stream.

Site 2 was located in a linear forested opening.  Placing the detector in the linear opening allows 
one to record bats as they are foraging or traveling along it. The location of this site did not 
change from the draft study plan as onsite observations found the location to be ideal for 
recording bats.

4.3 Survey Tools and Deployment

Equipment used included two Petterson D500x full spectrum bat detectors with external D500x 
microphones absent of windscreens and/or aftermarket horns on 25-foot extension cables. The
microphones are capable of recording a 40kHz sounds. Detection distance varies under actual 
field conditions based upon: (1) the intensity (volume) of the bat echolocation call, (2) the 
frequency of the echolocation call (i.e., higher frequencies attenuate more rapidly in air and
therefore are detected at shorter distances), and (3) the temperature and/or humidity of the air.
Barometric pressure, wind, and other conditions also affect how far high-frequency sound 
travels in air and how well sound can be recorded. Despite these limitations, over a long-term 
deployment enough bats are echolocating under suitable conditions to identify the majority of 
species occupying an area.

Detectors were placed in 767 cubic-inch capacity sealed “dry-storage, ammunition boxes” made 
of heavy-duty molded-plastic. These boxes provide a shaded and moisture-proof environment 
for the detector and associated monitoring gear (spare batteries, memory cards, microphone 
cable, and deployment materials). A channel was cut between the box and the lid to 
accommodate the microphone cable without crimping the cable when the box was sealed.
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Boxes were set at or near the base of a microphone mast and efforts were made to shade the 
units using vegetation and/or other natural barriers. Boxes are labeled with appropriate signage
designating the purpose of the survey and contact information for the primary investigator in 
the event of questions or problems. Microphone masts were constructed of portable, 
lightweight, and extendable aluminum poles to create masts that were 18 feet tall. Microphones 
were attached to the top of the masts using heat- and UV-resistant, non-latex EPDM rubber 
bands and with the microphone membrane oriented horizontally to prevent moisture damage 
during precipitation events and/or the accumulation of dew on the microphone. Microphone 
cables were wrapped tightly around the masts to prevent noise from cable slap during windy 
weather and to keep the microphone securely mounted. Masts were secured with a 3-foot "pole 
anchor" made of heavy-duty 1/2” rebar or pipe. The rebar and pipe were pounded into the 
ground with a mini-sledge to about 1/3-1/2 their length and the hollow base of the microphone 
mast is slipped over the rebar. For this deployment no additional stabilization with guy lines 
was required. After the detector was fully deployed, a clap test or ‘microphone check’ was 
performed in order to make sure the microphone and detector were functioning properly.  This 
was also done at the end of each deployment to ensure the microphone and detector were still 
functioning properly, ensuring that the equipment was functioning properly throughout the 
entire deployment.  

Detector settings were the same for each of the detectors deployed and are shown below in 
Table 1.

Table 1.  Detector Settings
Detector 

ID
Sam.
Freq.

Pre-
trigger

Rec.
Length

HP 
Filter

Auto
Rec.

Trig. 
Sens.

In.
Gain

Trigger 
Level Int.

Start 
Rec.

Stop 
Rec.

52383 500 Off 4 Sec. Yes Yes Medium 45 160 0
Rel. 
Time 

0

Rel.
Time

0

52380 500 Off 4 Sec. Yes Yes Medium 45 160 0
Rel. 
Time

0

Rel.
Time 

0

The Weather for each night the detectors were deployed was within the acceptable parameters 
of the 2020 Indiana Bat Survey Guidelines (USFWS, 2020). While there was a small amount 
of intermittent rain on the night of May 21st, the rain did not start within the first five hours of 
the survey and therefore would be considered an acceptable survey night. The weather for each 
night is shown below in Table 2.  Weather information was collected from the Weather 
Underground Weather Station KMOGRAND4 located approximately 1.71 miles northeast of 
the project area.
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Table 2.  Weather Per Detector Night

Detector Night
Low Temp.

(°F)
Wind Speed AVG.

(MPH)
Precipitation

Inches           Time
5/21/21-5/22/21 67 3-6 0.06 1:49am-4:04am

5/22/21-5/23/21 63 0-1 0.00 N/A
5/23/21-5/24/21 67 0-1 0.00 N/A

5/24/21-5/25/21 67 0-1 0.00 N/A

The Level of Effort for the passive acoustic survey was to obtain a minimum of eight detector 
nights with the use of two detectors at two different locations over four nights. Recordings took 
place on the nights and following mornings of May 21st, May 22nd, May 23rd, and May 24th,
2021. Each passive detector unit was programmed to turn on at sunset and turn off at sunrise
and run all-night. The rational for this survey schedule was to ensure the entire night when bats 
are active was recorded while avoiding the day time when bats are not active. This resulted in
approximately nine hours and thirty-one minutes of recording per survey night, per survey site
for a total of approximately seventy-six hours and eight minutes of survey time. This level of 
effort meets recommended survey protocols for an aerial survey based on the 2020 Indiana Bat 
Summer Survey Guidelines (USFWS, 2020).

4.4 Data Analysis Methods

All bat calls were downloaded from the detectors into an archive folder with separate subfolders 
for each recording site. These files are generally known as the ‘raw’ data and will be kept on 
file for a minimum of seven years.  The files were then copied and re-named with a set prefix 
of the survey type ‘PAS’ (passive detector), the project name ‘I49Ind’ (I-49 Industrial Center), 
the location ‘Sit1’ or ‘Sit2’ (Site 1 or Site 2), the detector type ‘D500’ (Petterson D500x), and 
the recording date and time ‘YYYYMMDD_hhmmss’ using the SonoBat Data Wizard
software. An example of nomenclature is ‘PAS_I49Ind_Sit1_D500-20210521_203822.wav’
The SonoBat Data wizard was also used to attribute the files with the following metadata for 
each recording:

 State
 County
 Town
 Project Name
 Loc Position
 Recorded By
 Mic Model
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 Mic Height
 Mic Orientation
 Mic Weatherproofing
 Weather

Please note the SonoBat Wizard was used solely to rename and attribute the files with metadata 
and is not used to classify any of the recorded bat calls, nor does it modify the calls in any way.  

All bat calls were then subjected to USFWS-approved automated acoustic bat ID software 
program Kaleidoscope Pro to determined which species of bats were recorded at the project 
area.  Automated software type and settings are shown below in Table 3.

Table 3.  Software and Settings 
Software Version Classifier Region Setting

Kaleidoscope Pro 5.4.0 B.N.A. 5.4.0 Missouri 0 Bal. (Neutral)
Signal Parameters

(kHz) Minimum and Maximum Frequency Range: 8-120
(ms) Minimum and Maximum Length of Detected pulses: 2-500

(ms) Maximum inter-syllable gap: 500
Minimum number of pulses: 2

When zero crossing for conversion or analysis, enhance with advanced signal processing: Yes

Within the Kaleidoscope Pro software, setting the correct classifier and region is critical in 
getting accurate identifications.  Not only because only certain classifiers are approved by 
USFWS, but also because the classifier is programmed to determine which species of bats could 
be present in a certain location.  Thus, by using the Bats of North America Classifier with the 
Missouri region, the software will only analyze for and identify bat species which are found in 
Missouri. This prevents the automated ID from generating false positives or false negatives for 
species having similar calls but with ranges that do not overlap at the location of the project.
For the classifier ‘Bats of North America’ and Region ‘Missouri’, the species included are:

• Eptesicus fuscus - Big Brown Bat
• Lasiurus borealis – Eastern Red Bat
• Lasiurus cinereus – Hoary Bat
• Lasionycteris noctivagans – Silver Haired Bat
• Myotis austroriparius – Southeastern Myotis
• Myotis grisescens – Gray Bat
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• Myotis leibii – Eastern Small-Footed Myotis
• Myotis lucifugus – Little Brown Bat
• Myotis septentrionalis – Northern Long Eared Bat
• Myotis sodalis – Indiana Bat
• Nycticeius humeralis – Evening Bat
• Perimyotis subflavus – Tricolored bat

The software utility uses a decision engine based on the quantitative analysis of known 
recordings of bat echolocation calls (exact number varies by species). During the analysis 
process, call pulses within a file were automatically recognized and sorted, then processed to 
extract unique parameters that describe the time-frequency and time-amplitude trends of each 
call. 

The quality and accuracy of this call classification depends upon the quality of the recorded 
signals. While derived from a robust data set acquired from a variety of environments and 
conditions, the data set nevertheless encompasses a finite set of vocalizations from each species 
covered. Bats exhibit considerable plasticity in their vocalizations and considerable overlap in 
call parameters among species; this coupled with complications from noise and weak signals 
(as from bats at a greater distance from the detector) can potentially result in a recording from 
one species with parameters that match the expected parameter space of another species, 
resulting in a misclassification. With most passive recordings, many of the call sequences 
obtained will be of insufficient quality to render an unambiguous classification result. This is 
largely due to stationary microphones (as those deployed in any passive monitoring activity) 
and their inability to follow bats as they echolocate past the recording device. As a result, only 
a portion of the call will be well within the microphone’s best cone of reception throughout the 
duration of the call. This often results in shorter call sequences and suboptimal signal to noise 
ratios. Both situations can confound accurate call classification. A bat’s behavior may also 
impact the call types produced. As bats approach an object (i.e., an insect, potential prey item, 
or obstacle, such as a bat detector on a stick), calls often become shorter in duration and higher 
in frequency, thus becoming more difficult to accurately classify. 

In order to address the possibility of misclassifications or what is also described as false 
positives and false negatives, the software utilizes a maximum-likelihood-estimator (MLE) P-
value approach to determine the accuracy of each species determination.  As described by 
Wildlife Acoustics:
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“The method described takes two inputs. First, there are the classification 
results e.g. How many detections of each bat did the classifier find? Second, 
there is the confusion matrix representing the known error rates across all 
the classifiers. For example, 70% of MYLU [Myotis lucifugus] calls are 
correctly classified as MYLU while 3% of MYLU calls are misclassified as 
MYSO [Myotis sodalis], etc.

The maximum likelihood estimator determines what the most likely 
distribution of different species are that would result in the observed 
classifications given the classifier error rate. Then, to calculate P-values, 
a given species is clamped as absent and the most likely distribution is 
recalculated. The ratio of the clamped likelihood divided by the original 
likelihood is the P-value.

In layman's terms, if we run an automated classifier on a data set, we will 
end up with a number of classifications for each species found in the data. 
From this, we want to determine the likelihood of presence or absence by 
calculating the P-value corresponding to the null hypothesis of absence. A
low (near zero) p-value would therefore suggest presence.” (Agranat 
2018).

Per the 2020 Indiana Bat Summer Survey Guidelines, calls identified by the software as Indiana 
Bats or NLEBs, must have an MLE of 0.05 or less per site per night for the species to be 
determined present.  If the MLE is greater than 0.05 per site per night, then the probability that
the targeted species was actually recorded is too low and presence cannot be confirmed.

Several main call parameters were extracted from every sound file processed by the automatic 
classification software. These parameters were saved in a Microsoft Excel spreadsheet and 
were referenced back to the original recording via filename, which included the date/time-stamp 
for each recording location. Parameters written to the Excel spreadsheet that are relevant to 
this report included the following: 

 Data and time
 Auto-id species decision
 Number individual call pulses
 Number of matching call pulses
 Match ratio
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 Alternate id 1
 Alternate id 2
 Average characteristic frequency of pulses in the sequence
 Characteristic slope of the call
 Average duration of the call pulses in the sequence,
 Frequency with the greatest power (kHz)
 Many other measurements of the call sequence.

A summary Excel spreadsheet is also created by the automatic classification software.  This 
spreadsheet summarizes the automatic classification of the calls by site by night.  The summary 
info includes the following:

 Site #1 and Site #2
 Each night
 Bat Species
 Number of Calls Identified to species
 Number of Calls that were not Identified
 Number of Noise files
 The MLE Value per site per night

Finally, it is important to recognize all classifications rendered in this report are “suggested 
classifications” and refer to call sequences that approximate, with varying degrees of certainty 
(as identified by the MLE assigned by the software), the typical call characteristics identified 
for the known species that where documented during the development of the automated analysis 
software. Bat echolocation call sequences identified to species during this analysis are those 
which share characteristics identical to those recorded for that species under controlled 
conditions where sequences were collected from species identified with 100% confidence. 
Many species of bats can exhibit similar call characteristics under certain field conditions. This 
can prevent reliable identification absent visual confirmation of the bat in flight and/or physical 
capture of the individual allowing morphological characteristics to be viewed in the hand. The 
species suggested by the echolocation sequences recorded during this project approximate, to 
varying degrees of certainty (as recorded by the MLE identified for each sequence), 
characteristics of echolocation call parameters known for those species. The classifications 
rendered by the software used for analysis are robust, but by no means provide infallible results 
to determine absolute species presence.
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5.0 RESULTS AND ANALYSIS

A total of 558 files were recorded by the two Petterson D500x full-spectrum detectors at two 
different locations over the eight acceptable detector nights for this project. The 558 files were 
then processed using the Kaleidoscope Pro software; and 437 were recognized as bat calls and
identified to species, 107 files were recognized as bat calls but were not identified to species, 
and 14 files were determined to be noise. Photographic documentation of detector deployment 
can be found in Appendix A and Acoustic Survey Data Sheets are provided in Appendix B.

Of the calls identified to species, none were identified as Indiana Bat or NLEB.  Of the calls 
identified to species, 271 were identified as big brown bat, 51 were identified as eastern red bat, 
90 were identified as hoary bat, 9 were identified as silver haired bat, 9 were identified as little 
brown bat, 6 were identified as evening bat, and 1 was identified as tricolored bat.  Table 4 
below shows the totals calls per site per night and the MLE values for the identified calls per 
night. The original outputs from the software can be found in Appendix C.

Table 4. Identified Calls

Dat
e

Identified Calls MLE Value

EP
T

FU
S

LA
S      

BO
R

LA
S      

CI
N

LA
S

NO
C

MY
O

LU
C

NY
C

HU
M

PE
R

SU
B

N
O   
ID

Nois
e

EPT 
FUS

LAS 
BOR

LAS 
CIN

LAS 
NOC

MYO 
LUC

MY
O

SEP

NY
C

HU
M

PER       
SUB

Site 1

5/21 74 4 18 0 0 1 0 14 3 0 0.00027
24

0.00000
17 1 1 1 1 1

5/22 32 6 9 1 0 0 0 21 0 0 0.00000
06

0.00048
44 1 1 1 1 1

5/23 80 12 25 7 0 2 0 21 2 0 0 0 1 1 1 1 1

5/24 33 16 25 0 0 0 0 14 1 0 0 0 1 1 1 1 1

Site 2

5/21 3 2 3 0 1 0 0 6 4 0.01381
9

0.01296
38

0.00555
5 1 0.49347

7 1 1 1

5/22 39 6 1 0 3 2 0 14 0 0 0.00001
38 1 1 0.20432

4 1 1 1

5/23 6 4 7 1 2 1 1 12 2 0.00045
93

0.00033
28

0.00000
23 1 0.36623

56 1 1 0.36623
56

5/24 4 1 2 0 3 0 0 5 2 0.00089
65

0.32917
73

0.08121
62 1 0.00586

78 1 1 1

Tot
al 271 51 90 9 9 6 1 10

7 14

As shown above by the highlighted cells, the big brown bat, the eastern red bat, the hoary bat, 
and the little brown bat had MLE values less than 0.05 and therefore have a high probability of 
being present at the project area. The remaining species identified, had an MLE value greater 
than 0.05 and therefore have a low probability of being present, and presence cannot be 
confirmed.  Below are visual examples of the calls recorded for the species determined to be 
present (MLE less than 0.05). Please note, the examples below are calls from this project which 
were identified by the software: they were not manually vetted to confirm species.
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Image 1. EPTFUS Example

Image 2. LASBOR Example
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Image 3. LASCIN Example

Image 4. MYOLUC Example
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6.0 CONCLUSIONS

There is a low probability Indiana Bats or NLEBs are present at the project area as no Indiana 
Bat or NLEB calls were identified by the software. Therefore, both Indiana bats and NLEBs
did not have an MLE of 0.05 or less.  While no Indiana Bat or NLEB calls were identified, calls
from big brown bats, eastern red bats, hoary bats, silver haired bats, little brown bats, evening 
bats, and tricolored bats were identified by the software, though only big brown bats, eastern 
red bats, hoary bats, and little brown bats had an MLE low enough to confirm the presence of 
those species. Because the software used indicates the absence of Indiana bats and NLEBs, no 
further qualitative analysis (manual vetting) is required.

Because the project area is not within a known Indiana Bat or NLEB maternity home range, is 
not at a known Indiana Bat or NLEB hibernacula or their surrounding spring-staging and fall-
swarming zones, and because the acoustic survey indicates a high probability the target species 
are absent from the project area, it is likely the USFWS will determine that the mechanical
clearing of approximately 33.77 acres of forested land at the project area will not adversely 
affect the regulated species.
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PHOTO LOG 

DATE:  5/21/21  
SITE NAME:  I49 INDUSTRIAL CENTER TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing the 
detector setup at Site 
#1.      

 

 

 
PHOTO #: 1 

DATE:  5/21/21  
SITE NAME:  I49 INDUSTRIAL CENTER TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east northeast 
showing the area the 
microphone is 
pointing towards.       

 

 

 
PHOTO #: 2 



PHOTO LOG 

DATE:  5/25/21  
SITE NAME:  I49 INDUSTRIAL CENTER TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing Site #1 
was in good working 
order before it was 
taken down at the 
conclusion of the 
survey.         

 

 

 
PHOTO #: 3 

DATE:  5/21/21  
SITE NAME:  I49 INDUSTRIAL CENTER TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast showing the 
detector setup at Site 
#2.        

 

 

 
PHOTO #: 4 



PHOTO LOG 

DATE:  5/21/21  
SITE NAME:  I49 INDUSTRIAL CENTER TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southwest from 
behind the 
microphone showing 
the linear forested 
opening it is pointed 
towards.            

 

 

 
PHOTO #: 5 

DATE:  5/25/21  
SITE NAME:  I49 INDUSTRIAL CENTER TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast showing 
Site #2 was in good 
working order before 
it was taken down at 
the conclusion of the 
survey.         

 

 

 
PHOTO #: 6 
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DANNY DEANGELO                                                   Senior Environmental Scientist

Mr. DeAngelo performs wetland and 
stream system
jurisdictional assessments, assists 
with Clean Water Act Section 404 and
401 permitting, endangered species 
habitat surveys, and endangered species 
surveys. He also helps design
large scale wetland and riparian
restoration projects as well as
biotechnical engineering stream
stabilization projects. Additionally, Mr.
DeAngelo performs construction
oversight on stream stabilization
projects and wetland restorations.

Mr. DeAngelo brings extensive
biotechnical and natural resources
construction experience to Terra
Technologies.
In his previous positions he assisted in 
the design and creation of over a 
thousand acres of wetlands, riparian 
areas and prairies. Mr. DeAngelo also 
took part in many forest restoration 
projects.

PROFESSIONAL 
CERTIFICATIONS

Member, Society of Wetland Scientists
Approved Special Inspector for Major 
Land Disturbance Projects in St. Louis 
County
Certified in Wildland Fire Suppression

EDUCATION 
B.S. Environmental Science, 
Greenville College, 2003

BACKGROUND 
Environmental Manager, Parisi 
Ecoworks Inc.
Prairie and Wetland Restoration 
Manger, Encap Inc.
Forest Restoration Intern, Zahniser 
Institute for Environmental Studies
Prairie Management Intern, Illinois 
Department of Natural Resources

Terra Technologies
6240 W. 135th Street, Suite 100
Overland Park, KS 66224
(913) 385-9560 (Phone)
(913) 385-5295 (Fax)
www.terratechnologies.com

Mr. DeAngelo has worked on hundreds of projects in Kansas, Missouri, 
Ohio, Illinois, and Tennessee delineating 10,000+ acres of land for Clean 
Water Act wetland and stream jurisdiction, performed endangered species 
surveys, and endangered species habitat surveys on 1,000+ acres, and has 
designed many mitigation banks in Kansas and Missouri. 

Bat Acoustic Survey Methods Course
Mr. DeAngelo completed the Bat Acoustic Survey Methods Training Course 
in April 2019 which was provided by a partnership between Bat Conservation 
Management and Bat Survey Solutions, LLC.  This course provided 
extensive training in the different monitoring types of surveying (active, 
mobile, and passive), the use of bat detectors (Wildlife Acoustics and 
Petterson) and their different microphones, the deployment of the detectors, 
the siting and placement of detector locations.  The course also went into 
great depth in the use of the software Kaleidoscope Pro and Sonobat.  In 
addition to the detectors and software, the course trained Mr. DeAngelo the 
skills and knowledge to manually identify bat calls. Find more information on 
this course at: <https://batsurveysolutions.com/pages/bat-acoustic-survey-
training>

Evaluating Acoustic Bat Surveys for 
ESA Compliance
Mr. DeAngelo completed the Evaluating Acoustic Bat Surveys for ESA 
Compliance Training Course in May 2019 which was provided by the United 
States Fish and Wildlife Service.  This training course provided the 
knowledge and skills to properly follow the 2019 Range-wide Indian bat
(Myotis sodalis) Summer survey Guidelines for acoustically assessing 
presence/probable absence of bats, critically evaluate acoustic surveys and 
reports for scientific integrity and compliance, describe the advantages and 
disadvantages of sampling bats using acoustics, properly set up and utilize 
bat detectors to maximize detectability, and to properly process and analyze 
acoustic data using each of the USFWS-approved software programs.  Find 
more information on this course at: 
https://training.fws.gov/courses/descriptions/CSP2111-Evaluating-Acoustic-
Bat-Surveys-for-ESA-Compliance.pdf

Acoustic Bat Surveys
Mr. DeAngelo has been approved by the United States Fish and Wildlife 
Service to conduct acoustic bat surveys and has completed many acoustic 
bat surveys within Missouri.  Surveys completed include small 10-acre
projects to larger 300+-acre projects.  All acoustic surveys conducted by Mr. 
DeAngelo were completed within the timeframes allotted by the regulations 
and were accepted by the United States Fish and Wildlife Service.    


