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other summer (non-reproductive) records for the Indiana bat (Myotis sodalis).
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2.0 Methods 

2.1 Mist Netting  
Sampling efforts will follow guidelines provided by the Indiana Bat Recovery Team in 
the 2007 Indiana Bat Draft Recovery Plan (First Revision) (Table 1) as supplemented 
by guidance provided in ODNR’s On-Shore Bird and Bat Pre- and Post-Construction 
Monitoring Protocol for Commercial Wind Energy Facilities in Ohio (Table 2).

2.1.1 Level of Effort 
In prior correspondence, ODNR requested that 25 sites be sampled for bats based 
on the amount of forest contained in the Project area (Figure 3).   
Table 1.  USFWS Indiana Bat Mist Net Survey Guidelines 

NETTING GUIDELINES 

1. Netting Season:  15 May to 15 August, when Indiana bats occupy summer habitat.    
2. Equipment (Mist Nets):  constructed of the finest, lowest visibility mesh commercially 

available – monofilament or black polyester – with the mesh size approximately 38 
millimeter (approximately 1.5 in).  

3. Net Placement:  mist nets extend approximately from water or ground level to tree canopy 
and are bounded by foliage on the sides.  Net width and height are adjusted for the fullest 
coverage of the flight corridor at each site.  A “typical” net set consists of three (or more) 
nets “stacked” on top of one another; width may vary up to 20 meters (60 ft).   

4. Net Site Spacing:   
� Streams – one net site per 1 kilometer (0.6 mi) 
� Land Tracts – two net sites per 1 square kilometer (246 ac) of forested habitat 

5. Minimum Level of Effort Per Net Site:   
� Two net locations (sets) per net site, with locations (sets) at least 30 meters (100 ft) 

apart 
� Two (calendar) nights of netting 
� At least four net–nights (1 net–night = 1 net set deployed for 1 night); typically, two net 

sets are deployed at one site for two nights, resulting in four net-nights 
� Sample Period:  begin at dusk and net for 5 hours (approximately 0200h)  
� Nets are monitored at approximately 10-minute intervals 
� No disturbance near the nets between checks  

6. Weather Conditions:  net only if the following weather conditions are met: 
� No precipitation 
� Temperature > 10� Celsius (50� F) 
� No strong winds 

Source:  U.S. Fish and Wildlife Service, 2007 
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Table 2. ODNR Moderate Monitoring Mist Net Survey Guidelines for Proposed 
Commercial Wind Facilities 

ODNR MODERATE MONITORING NETTING GUIDELINES 

1. Netting Season:  15 June to 31 July.    
2. Net Placement:   

� Nets are placed on pulley systems that allow at least two standard nets to be 
“stacked” on top of each other and with one set of poles allowing 3 nets to be stacked 
and reach 7.5 meters from the substrate. 

� Proposed net sites are to be inspected by ODNR personnel prior to beginning 
sampling efforts. 

3. Net Site Spacing:  Land Tracts – two net sites per 1 square kilometer (246 ac) of forested 
habitat

4. Minimum Level of Effort Per Net Site:   
� Four net locations (sets) per net site, with all locations (sets) within at least 100 

meters (30 ft) of each other
� Two non-consecutive (calendar) nights of netting 
� At least eight net–nights (1 net–night = 1 net set deployed for 1 night);  
� Sample Period:  begin at dusk and net for 5 hours (approximately 0200 h)  
� Photos of all species captured 

5. Marking of Bats: 

� Small dots of nontoxic, water-soluble paint applied to one forearm of all bats to 
temporarily identify recaptures. 

� Indiana and Rafinesque’s Big-Eared bats banded with bands provided by ODNR 

� Eastern Small-Footed Bats are not banded due to risk of injury 
Source:  Ohio Department of Natural Resources 2009 

2.1.2 Net Placement 
Mist nets are set to maximize coverage of flight paths used by Indiana bats along 
suitable travel corridors, foraging areas, and/or drinking areas.  Riparian corridors are 
often used for travel or foraging by Indiana bats; however, upland corridors (e.g., 
trails or logging roads) also provide suitable sites.  In upland areas, net sites in the 
vicinity of road ruts holding water have resulted in Indiana bat captures in many 
portions of the range.

Using GIS, ESI’s biologist identified 30 potential sites (Figure 3) for sampling.  This 
includes 8 sites beyond the required 25 to address potential issues related to 
property access and to address sites with unsuitable characteristics that may not be 
detected using remote sensing techniques.  The 30 sites are distributed throughout 
the Project area and were placed so to maximize bat capture.  Preferred sites 
include:
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1.  Riparian corridors along streams that connect larger woodlands, which 
could be used by foraging or roosting bats 

2. Wooded upland corridors (roadways, fencerows) that connect larger 
woodlands, which could be used by foraging or roosting bats 

3. Upland corridors including trails and utility rights-of-ways through larger 
woodlands that bats use for commuting and foraging

4. Choke points entering and exiting high potential foraging grounds (such as 
small fields or wetlands) 

5. Areas identified as suitable using a model of habitat suitability (Weber and 
Sparks In Litt).

These potential sites are general locations.  Once in the field, qualified bat biologist 
will select the exact netting locations and net orientation so to maximize bat capture. 
Extra sites have been pre-selected to allow field biologist maximum flexibility to select 
high quality net sites, and in the expectation that some preferred sites will be on 
inaccessible parcels.  Because netting efforts can be easily impacted by 
environmental factors such as changes in vegetation or water level, the actual 
location and orientation of each net set is determined in the field by a qualified bat 
biologist.

Given that ESI was not directly involved in the negotiation of net sites, and that 
ODNR has, on other sites, agreed to lower the sampling effort in exchange for the 
inclusion of other techniques.  ESI requests concurrence from USFWS and ODNR 
that this survey effort will be accepted as a presence, probable absence survey for 
the Indiana bat. 
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2.1.3 Bat Capture and Marking 
Bats are live-caught in mist nets and released unharmed near the point of capture.  
Captured bats are identified to species, sex, age class, and reproductive condition.  
Weight and right forearm length of each individual are also recorded.  Age is 
determined by examining the ephiphyseal-diaphyseal fusion of long bones in the 
wing.  Reproductive condition of female bats is recorded as pregnant (based on 
gentle abdominal palpation), lactating, post lactating, or non-reproductive.  Time and 
location/net site of captured bats is recorded.  Indiana and Rafinesque’s big-eared 
bats will be banded with bands provided by ODNR and processing is typically 
completed within 30 minutes of the time each bat is removed from the net.   

In response to the current White Nose Syndrome (WNS) issue, ESI biologists will 
follow Bat Handling/Disinfection Protocol for Summer Bat Field Studies, developed by 
the USFWS and any subsequent updates issued by either ODNR or USFWS.  ESI 
biologists will also categorize wing damage using the “Wing-Damage Index Used for 
Characterizing Wing Condition of Bats Affected by White-nose Syndrome” 
established by Jon Reichard in 2008. 

2.1.4 Habitat Characterization 
Concurrent with mist netting, habitat is described for each net site.  The emphasis of 
this description is habitat form:  size and relative abundance of large trees and snags 
that potentially serve as roost trees, canopy closure, understory clutter/openness, 
water availability, and flight corridors.  Habitat form is emphasized because the 
Indiana bat roosts in a great many species of trees.  Tree species composition is 
included in the assessment since it provides insight on edaphic conditions on site.   

ESI’s habitat characterization does more than emphasize species of large trees near 
the net.  It identifies components of the canopy and subcanopy layers.  As defined in 
the Indiana Bat Habitat Suitability Index Model, dominant trees are the large trees in 
the canopy (> 40 cm diameter at breast height [dbh]) that have the greatest likelihood 
of being used by maternity colonies of Indiana bats.  ESI’s habitat characterization 
identifies dominant and subdominant elements of the canopy.  The amount of 
understory, or clutter, is also recorded, as many bat species, including the Indiana 
bat, tend to avoid areas of high clutter.

Each net site is documented with a sketch on the Net Site Habitat Description data 
sheet.

2.1.5 Weather and Temperature 
Weather conditions will be monitored each night of survey to assure compliance with 
mist netting guidelines.  Temperature, wind speed and direction, and percent cloud 
cover are recorded on an hourly basis.  Netting will be discontinued during rain.  A 
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standard thermometer will be used to record temperature.  Wind speed will be 
determined by use of the Beaufort wind scale, and cloud cover will be visually 
estimated.  Weather data will be provided in an appendix to the final report.

2.2 Capture of Indiana Bats 

2.2.1 Transmitter Attachment 
After collecting morphometric data, up to four Indiana bats will be fitted with radio-
transmitters.  A maximum of three transmitters will be attached per net site, and as 
feasible, transmitters will be placed on females or juveniles in preference to males. 
Only one transmitter will be attached to an adult male bat.  Transmitters are obtained 
from Holohil Systems Ltd., ®Wildlife Materials, Inc., ®Titley Electronics, PTY LTD, 
®Blackburn Transmitters, or a similarly reputable vendor.  Bat transmitters weigh 
from 0.20 to 0.68 gram; ESI typically uses 0.35-gram transmitters, favoring minimal 
impact to the bat over the additional tracking window associated with larger devices.  
Batteries on these 0.35-gram transmitters typically last from 7 to 14 days.  
Transmitters are activated and tested before attachment.  A small interscapular area 
is trimmed of fur and the transmitter attached to this area with non-toxic surgical 
adhesive.  The adhesive degrades over time (typically 1 to 4 weeks) and the 
transmitter falls off the bat.  Biologists record the transmitter weight, weight of the bat 
before and after transmitter attachment, and holding time.  Bats are released 
unharmed near the points of capture.  Standardized data forms are used for 
transmitter attachment information.

ESI will notify USFWS, ODNR, and Republic of any Indiana bat captures by the next 
business day. 

2.2.2 Diurnal Roost Telemetry 
To locate roosting bats, ESI tracks radio-telemetry signals using either a ®Wildlife 
Materials TRX-2000S PLL Synthesized Tracking Receiver, an ®Advanced Telemetry 
Systems, Inc. Model R2000 Scanning Receiver, or a ®Titley Australis 26k receiver 
with three-element folding Yagi directional antennas manufactured by either ®Wildlife 
Materials, Inc. or ®Titley Electronics, PTY LTD.  Receivers are not water resistant 
and will not be used during periods of rain. 

Beginning the day after bat capture and transmitter attachment, ESI biologists use 
telemetry to locate each bat’s diurnal roost.  Roost trees are identified to species and 
dbh is measured.  The approximate height at which the bat is roosting and general 
condition of the roost tree (dead, live, dying, % bark cover, etc.) is noted.  A 
description of habitat near the roost tree is recorded.  Occasionally, Indiana bats 
roost in man-made structures, most frequently bridges.  Standardized data forms are 
used to characterize roost trees and assess associated habitat; the form also 
provides for assessment of man-made structures used as roosts.  Roosts are 
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photographed and flagged or marked in another acceptable manner for ease of 
future identification.  Coordinates of each roost are recorded with a GPS unit.  When 
feasible, distances among roost trees and other notable landscape features are 
determined.

Bats will be tracked for approximately six days after the date of capture or until the 
transmitter is shed or fails, whichever happens first.  Emergence counts will be 
performed on each identified roost tree for three days.  In situations where multiple 
bats are being tracked and each bat uses a new roost daily, it can quickly become 
financially and logistically infeasible to complete three days of emergence on all 
trees.  In those situations, all trees will be watched for at least 1 day.  Beyond that, 
ESI biologists will use their best judgment to select which trees receive further 
observation.

GPS location, tree species, dbh, and various other habitat characteristics will be 
recorded on ESI’s Roost Habitat data sheets.

2.2.3 Nocturnal Telemetry 
At night, for the life of the transmitter, the tagged bat will be followed to identify 
foraging and activity areas to determine the home range of the individual and 
collectively of all tagged bats from the same maternity colony.  Telemetry readings 
are taken at approximately 5-minute intervals, simultaneously by three or four 
biologists so that triangulation can be used to ascertain the location of the bat.  
These data points are plotted on maps and used to construct “minimum convex 
polygons” or “kernels” depicting areas used by the bat(s).  Within that area, habitat 
use versus availability can be used to determine whether bats are concentrating their 
activity in a specific area or habitat.

2.3 Capture and Telemetry of Eastern Small-footed or Rafinesque’s Big-
eared Bats 

Although highly unlikely, ESI will radio-tag any and all eastern small-footed or 
Rafinesque’s big-eared bats that are captured.  The same techniques will be used to 
track these species as are outlined above for tracking Indiana bats to determine both 
their day roosts and home range. 
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2.4 Capture and Telemetry of Colonial Bats 
Maternity colonies concentrate individuals in an area and thus increase the risk of 
death or injury if turbines are located nearby.  If more than 15 reproductive females or 
juveniles of one of the more common colonial species (e.g., big brown, little brown, or 
northern bat) are captured within a night’s trapping, radio telemetry will be used to 
locate the maternity colony.  A maximum of 10 transmitters will be used to complete 
this task, and their use will be stratified across the project area.

Each roost that is located will be monitored at least five times at dusk, unless only 
one or no bats are observed on three consecutive emergence counts.

3.0 Timeline and Reporting  

Mist net and surveys will be conducted between 20 June and 31 July 2011, and any 
associated radio-telemetry will be completed by 5 August 2011.  ESI will prepare a 
detailed technical report that provides results and discussion of the mist net survey.  
Copies of field data sheets and an interpretation of those data will also be included.  
The report will also contain maps clearly identifying the Project area, mist net sites, 
and diurnal roost trees (if applicable).  Representative photographs of net sites, all 
bat species captured, and roost trees will be included. 

4.0 Request for Site-Specific Authorization to Proceed 

Please consider this study plan a request for site-specific authorization to begin 
sampling throughout the proposed Project Area on 20 June 2011. 
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5.0 Personnel 

A list of ESI staff that may be involved in field work for the Project follows.  Other staff 
not listed here may also participate – resumes can be provided upon request; all 
individuals responsible for bat identification are listed on ESI’s scientific collection 
permit(s).   

1. Dr. Virgil Brack, Jr. – Principal Scientist  
2. Dr. Dale W. Sparks – Project Manager 
3. Mr. Adam Mann 
4. Mr. Jason Duffey 
5. Ms. Lisa Winhold 
6. Ms. Erin (Pfeffer) Basiger 
7. Dr. L. Michelle Gilley 
8. Mr. Jack Basiger 
9. Mr. David Jeffcott 
10. Mr. Jared Helms 
11. Mr. Nick Gikas 
12. Dr. Justin Boyles 



CORRESPONDENCE



From: No
Sent: We
To: Mega
Cc: Keith_
Subject:

Megan-

Capture s

Roost 1: 

Roost 2: 

Both roo
be done n

Jennifer
Wildlife
Olentang
ODNR, D
8589 Ho
Ashley, O
Tel: 740 
Email: je

--
F
S
T
C
S

D
T
la
b
T
M

orris, Jennifer
ednesday, July
n_Seymour@
_Lott@fws.go
RE: Republic

site: 41 12' 2

41 13' 07.5"

41 13' 06.1"

st trees are s
netting by th

r L. Norris
Research B

gy Wildlife 
Division of W
rseshoe Roa
OH 43003
747-2525 E

ennifer.nor

----Original Me
rom: Megan_
ent: Wednes
o: Dale Spark
c: Norris, Jen
ubject: RE: 

Dale,
Thank you fo
at/long when
at. Are you s

Thanks again
Megan 

Dale Sparks

r [mailto:Jenn
y 27, 2011 1:

@fws.gov; Dal
ov; Melanie_C
c Wind Project

25.2", -82 57

", -82 56' 38.

", -82 56' 44.

shag bark hic
he end of the

Biologist
Research S
Wildlife
ad

Ext: 26
ris@dnr.sta

essage----- 
_Seymour@fw
sday, July 27, 
ks
nnifer; Keith_
Republic Win

or the notific
n you get a c
still netting?

n,

s <DSparks@

nifer.Norris@d
27 PM 
e Sparks 

Cota@fws.gov
t

7' 10.3" 

.0" 

.6" 

ckory.  Jack 
e week.

Station

ate.oh.us

ws.gov [mailt
2011 1:21 PM

Lott@fws.gov
d Project

ation. There
hance. We l

? How many

@environme

Dale Spa
<DSpark

07/26/20

dnr.state.oh.u

v; Angela_Boy

indicated ES

o:Megan_Sey
M

v; Melanie_Co

e was no map
ook forward

y more sites/n

entalsi.com>

arks
ks@environm

011 05:57 PM

us]

yer@fws.gov

SI was still n

ymour@fws.g

ota@fws.gov;

p attached, s
d to hearing m
nights do yo

>

mentalsi.com>

netting as we

gov]

; Angela_Boye

so please pro
more from y

ou anticipate 

To"Megan
<Mega
"Jennif
<Jennif

ell- they sho

er@fws.gov

ovide that an
you about thi

netting for?

n_Seymour@f
an_Seymour@f
fer.Norris@dnr
fer.Norris@dn

ould

nd the 
is

?

fws.gov"
fws.gov>, 
r.state.oh.us"

nr.state.oh.us>



J

M
I
l
a

I
t
__
F
S
T
C
S

V
T
p
p
ap
S
M

[
<V

V

0

T

"M

c

"
D

S

R

ennifer an

y field cr
ndiana bat
ocated imm
ttached ma

apologize
hought you
__________
rom: Megan
ent: Frida
o: Virgil 
c: Dale Sp
ubject: Re

irgil,
hank you f
rojects sh
roject, so
ppropriate
incerely,
egan

cid:1__=0A
VBrack@env

irgil Brac

6/30/2011

o

Megan Seym

c

Funk, Jaso
ale Sparks

ubject

epublic Wi

nd Megan: 

rew at repu
t on Sunday
mediately t
ap.

e for the 
u had alrea
___________
n_Seymour@
ay, July 0
Brack
parks; Fun
e: Republi

for provid
he always 
o we did a
e.

ABBF254DFC
vironmenta

ck <VBrack

11:58 AM 

mour (Megan

on (Jason.F
s <DSparks

ind Project

ublic capt
y night. 
to the Wes

late notic
ady been n
__________
fws.gov [M
8, 2011 12

k, Jason (
c Wind Pro

ing this. 
runs them 
lready see

843218f9e8
lsi.com>

@environme

n_Seymour@

Funk@tetra
@environme

t

tured and r
They have 
st of the l

ce. I was 
notified.
___________
Megan_Seymo
2:43 PM 

(Jason.Funk
oject

When Angie
by whoever
e this prop

8a93df9386

entalsi.com

@fws.gov)"

atech.com)"
entalsi.com

S

radio-tagg
located t
label for 

on the ro

_
our@fws.go

k@tetratec

e receives
r has been
posal and 

90@fws.gov

m>

<Megan_Se

" <Jason.F
m>

cc

SubjectRE: Re

ged a post-
the bat to 
site 13 in

oad yesterd

ov]

ch.com)

s requests 
n coordinat
agree that

v]Virgil Br

eymour@fws

Funk@tetrat

epublic Wind P

-lactating
a woodlot
n the 

day and ha

for wind 
ting on th
t it was 

rack

.gov>

tech.com>,

Project

g
t

ad

hat



[cid:4__=0ABBF254DFC843218f9e8a93df938690@fws.gov]
Megan,

Attached please find the study plan for the Republic Wind Energy 
Project (Republic Wind Energy, LLC - a Nordex company), a proposed 
commercial wind energy facility consisting of approximately 16,028 
hectares (39,607 ac) in Seneca and Sandusky Counties, Ohio. The Project 
straddles the Seneca/Sandusky county line, just east of the town of 
Green Springs in Sandusky County, Ohio and covers part of the Fremont 
East, Clyde, Watson, and Fireside USGS 1/24000 quadrangles. 

ESI has been retained to complete sampling/netting for the 
chiropterofauna at the Project site, including the endangered Indiana 
bat. The study plan details sampling efforts that follow guidelines 
provided by the Indiana Bat Recovery Team in the 2007 Indiana Bat Draft 
Recovery Plan (First Revision) and guidance provided in ODNR’s On-Shore 
Bird and Bat Pre- and Post-Construction Monitoring Protocol for 
Commercial Wind Energy Facilities in Ohio. Based on previous 
coordination, ODNR indicated that the Project met the need for a 
moderate level of wildlife monitoring. 

We are seeking your approval of the study plan. It was previously sent 
to Angela Boyer (USFWS) and Jennifer Norris (ODNR) and we received 
approval from both of tem, but you unfortunately and not keep in this 
loop. For that I apologize. 

Thanks

Virgil
_____________________________________________________
ESI has Moved. Our NEW ADDRESS is: 

Environmental Solutions & Innovations, Inc. 
4525 Este Avenue 
Cincinnati, OH 45232 

Virgil Brack, Jr., Ph.D., MBA 
CEO and Principal Scientist 
Office: 513-451-1777; Cell: 513-235-1076; Fax: 451-3321 
[attachment "340 Republic Wind Study Plan 20 June 2011.pdf" deleted by 
Megan Seymour/R3/FWS/DOI]



 

 
 

APPENDIX C 
COMPLETED MIST NET, ROOST TREE, AND TELEMETRY DATA SHEETS
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