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1. Purpose of the Natural Heritage Environmental Effects 
Monitoring Plan 

Environmental 
Protection Act

Bats and Bat Habitats: Guidelines for 
Wind Power Projects Birds and Bird Habitats: Guidelines for Wind Power Projects 

2. Project Overview 



3. Post-Construction Monitoring for Significant Natural Features 

3.1 Contingency Measures 
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4. Post-Construction Monitoring for Bat and Bird Mortality 

Bats and Bat Habitats: Guidelines for Wind Power Projects Birds 
and Bird Habitats: Guidelines for Wind Power Projects 

4.1 Mortality Thresholds 

4.2 Post-Construction Monitoring Methods 







Lasionycteris noctivagans
Lasiurus cinereus
Lasiurus borealis

Myotis septentrionalis
Myotis lucifugus 
Myotis leibii
Perimyotis subflavus 
Eptesicus fuscus









4.3 Post-Construction Mitigation 



4.4 Contingency Plans 

NOTE:  These numbers are actual carcasses found (not corrected numbers) 

5. Additional Post-construction Commitments 



6. Species at Risk 

7. Reporting Requirements 
7.1 Timing of Report Submissions 

o



Note: Where a single mortality event of 10 birds/turbine or 33 birds (including raptors) at multiple turbines is 
observed, the event will be documented and reported to MNR within 48 hours of detection.   

7.2 Data Standards for Annual Mortality Monitoring Reports 



8. References 



Appendix A 
Detailed Survey Methods 
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Appendix A Detailed Survey Methods 

The following methods were used to conduct pre-construction evaluation of significance surveys for candidate 
significant wildlife habitats located in or within 120 m of the Project.  These methods will be used to conduct post-
construction surveys according to the monitoring plan described in this report.  If these protocols cannot be followed 
(e.g., because access to properties is not granted), MNR will be consulted. 

Bat Maternity Colonies 

Candidate significant bat maternity colonies were evaluated by Natural Resources Solutions Inc. (NRSI).  NRSI 
biologists conducted through-the-night acoustic bat monitoring for candidate significant bat maternity colony features 
according to the March 2010 versions of Bats and Bat Habitats: Guidelines for Wind Power Projects (MNR, 2010).  
In addition to passive acoustic monitoring, active visual and acoustic monitoring was undertaken to establish if any 
snags monitored may contain bat maternity colonies.   

The UTMs of the monitoring stations for bat maternity colony features are provided in Table 1.  A map showing the 
locations of these monitoring stations is provided in Appendix B. 

Table 1.  Locations of Bat Maternity Colony Monitoring Stations 

Bat Maternity Colony Feature Monitoring Station ID UTMs of Monitoring Station 
Easting Northing 

BMC-01 BAT-014 445200 4817239 
BMC-07 BAT-004 447444 4813499 
BMC-08 BAT-008 447880 4821033 
BMC-13 BAT-010 449246 4811056 

The following description of methods for these surveys was provided in the 2012 Bat Monitoring Report and 
Environmental Impact Study (NRSI, 2012).   

Through-the-night Acoustic Bat Monitoring 

In accordance with the MNR guidance document (MNR, 2010), monitoring should be conducted in the month of 
June, beginning at dusk and continuing for 5 hours.  In 2010 monitoring began on the night of June 2/3 and lasted 
through the night of June 26/27.  In 2011 monitoring began on the night of June 09/10 and lasted through the night 
of July 6/7.  On some of the monitoring nights, monitoring occurred at more than one station on the same night.  
While monitoring was typically conducted for more than 5 hours each night, the data was analyzed using the results 
from dusk until 5 hours after (2000–0100hrs). 

On each monitoring night, a Pettersson D240X ultrasound bat detector was paired with a portable computer to 
record all bat activity.  This monitoring system was powered by gel deep cycle batteries and left to record between 
2 and 5 nights of data at a time.  The portable computer recorded wave files at a moderate sampling rate of 
22.2 kHz/sec, which typically provides ample sonogram resolution to identify the call sonograms of Ontario’s bat 
species. 

Each passive monitoring station was designed to record both Heterodyne and Time Expansion data simultaneously 
to allow for a full analysis of activity in the vicinity of monitoring stations.  Although Time Expansion records 
broadband data, the Heterodyne setting typically records narrowband data within approximately 5kHz of the 
recording frequency.  Based on call frequencies of Ontario bat species, a recording frequency of 35kHz was chosen 
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to provide the most accurate representation of bat abundance through the study area.  Representative calls of all of 
Ontario’s bat species demonstrate that at least some of the call will overlap with the 30 to 40kHz detectable range.  It 
is possible that some distant or uncharacteristic calls were not picked up by the Heterodyne recordings, however 
when paired with the broadband recordings of the Time Expansion data, these data are expected to give an 
accurate representation of the bat activity and species found at each monitoring station. 

Visual Bat Surveys 

Active visual and acoustic surveys were conducted at the same location as through-the-night acoustic monitoring 
stations.  Surveys were conducted between sunset and midnight, and consisted of ten minute surveys at each point 
count location.  During each survey, the observer used the manual trigger setting of the Pettersson D240X 
ultrasound detector, paired with an audio recorder, to record bat calls while listening to and observing the total 
number of bat passes during the survey. 

The Heterodyne and species data collected from these visual monitoring surveys were analyzed separately from the 
data collected from through-the-night acoustic monitoring. 

Amphibian Woodland Breeding Habitat 

Candidate amphibian woodland breeding habitat features were evaluated through the completion of pre-construction 
surveys according to the following protocol.   

The general locations of vernal pools were identified by ELC vegetation polygons but a more detailed assessment of 
habitat conditions was made as follows.  The first step was to characterize vernal pools within the 120 m Area of 
Investigation during the day in April 2012, early in the amphibian breeding season.  The following characteristics 
were documented: 

a) UTM;  
b) Dimensions (i.e., length x width); 
c) Maximum water depth; 
d) Presence of emergent and submergent vegetation: type and amount; 
e) Presence of fringing shrubs: type and amount; 
f) Presence of logs (size, quantity) within or near vernal pools; 
g) Apparent water quality (visual observations only); 
h) Disturbance nearby; 
i) Any amphibian observations; and 
j) Search for salamander or frog egg masses if conditions appear suitable. 

Vernal pools that are too shallow, small or degraded to have much potential for amphibian breeding were identified 
and removed from further study or consideration.  Pools that contain sufficient water depth and habitat conditions 
were investigated further.   

Surveys to target vocalizing amphibians (i.e., frogs) were conducted using the following protocol.  Each feature was 
surveyed three times per year between April 1st and June 30th (preferably April, May and June, but surveys may begin 
in March in the case of an early spring), with at least 15 days between each survey.  Monitoring stations were 
established at the edge of vernal pools or ponds that potentially contain breeding amphibians during vernal pool habitat 
characterization as described above.  The UTMs of the monitoring stations for amphibian woodland breeding habitat 
features AWO-11 and AWO-13 are provided in Table 2.  Maps showing the locations of these monitoring stations are 
provided in Appendix B. 
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Table 2.  Locations of Amphibian Woodland Breeding Habitat Monitoring Stations 

Amphibian Woodland Breeding Habitat Feature UTMs of Monitoring Station 
Easting Northing 

AWO-11 451781 4819330 
AWO-13 446950 4812325 

Surveys were conducted between one half-hour after sunset and 2:00 am and, to the extent possible, during evenings 
with little wind and minimum night air temperatures of 5C (41F), 10C (50F) and 14C (57F) for each of the three 
respective survey periods.  An effort was made to conduct the third survey when the minimum night air temperature is 
17C however it is recognized that this may not be possible in all years.  To the extent possible, surveys were 
conducted on nights that were clear, cloudy, damp, foggy, or have light rain are suitable.  Moderate to heavy rainfall 
was avoided.  After waiting one minute upon arrival at a station to allow for amphibians to start calling again after being 
disturbed, a 3-minute listening survey was completed at each station.  Surveys were conducted using an unlimited 
distance semi-circular sampling area in which the estimated distance and direction of calling amphibian species was 
recorded, indicating whether calls are originating from within or beyond the defined 100 m area surveyed. Call counts 
were recorded using the codes established for the Marsh Monitoring Protocol.  

Surveys to target non-vocalizing amphibians (i.e., salamanders) were conducted using one of the following three 
protocols:  

Adult Salamander Survey  

Nocturnal surveys may be completed for adult salamanders if the amphibian calling surveys can be done either on, 
or within two days of a relatively warm rainy night in late March to early April.  Adult salamanders will remain in the 
pond for several days following a warm rain.  Headlamps should be used to search waters in the pond and a D-ring 
dipnet used to scoop sample leaf litter on the bottom of ponds.  Ten representative scoops should be taken at each 
site.  The litter in each scoop should be carefully searched for the presence of salamanders.  Any salamanders 
found should be identified, measured and released. 

Egg Mass Survey 

Egg mass surveys for salamanders may be conducted in conjunction with vernal pool habitat characterization as 
described above.  Egg mass searches should be conducted during daylight hours in early spring with the first visit in 
March after a relatively warm rain.  If eggs are not found on the first survey, a second egg mass survey should be 
conducted in conjunction with the amphibian call survey in April.  Area searches generally include walking within or 
along the perimeter of the vernal pool/wetland looking for egg masses, carefully checking any submerged sticks or 
shrubs standing in the water to which eggs may be attached.  A minimum search effort of 30 minutes should be 
applied for each station, or a complete check of locations where egg masses may occur, whichever is less.  The 
number of individuals or egg masses of each amphibian species observed should be recorded and the life stage 
(e.g., egg mass or adult) noted. 

Larval Survey 

Larval surveys may be conducted in May or June to search for presence of larvae of salamanders.  A D-ring dipnet 
should be used to scoop sample leaf litter on the bottom of ponds.  Ten representative scoops should be taken at 
each site.  The litter in each scoop should be placed into a bucket and carefully searched for the presence of 
salamander larvae.  Any larvae found should be identified, measured and released.  Any other encountered 
amphibians should be recorded and released.  Area searches for adult or transformed salamanders should also be 
conducted by overturning logs and walking along the perimeter of the vernal pool or wetland.  A minimum search 
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effort of 30 minutes should be applied for each station, or a complete check of locations where larvae may occur, 
whichever is less.  Larvae should be identified using a field guide or key (e.g., 
http://www.umesc.usgs.gov/terrestrial/amphibians/mknutson_5003869_field_guide.html).  Water depth and other 
relevant characteristics of the vernal pools should be recorded.  Logs or debris in the vicinity of the pools should be 
overturned for the presence of salamanders.   

Field sheets were prepared to record weather, vernal pool conditions, UTMs, and amphibian observations as well as 
time and date. 

Further refinements to the methods for conducting evaluation of significance surveys for candidate amphibian 
woodland breeding habitat features were made in consultation with MNR and subsequent to MNR confirmation of 
the NHA, as follows: 

Scenario 1: If no standing water is present and no amphibians are observed during the first round of surveys 
targeting both vocalizing and non-vocalizing amphibians, the habitat will be considered not suitable for breeding 
amphibians and no further surveys for vocalizing or non-vocalizing amphibians will be required.  

Scenario 2: If there is insufficient standing water (less than 30 cm) and no amphibians are observed during the first 
round of surveys targeting both vocalizing and non-vocalizing amphibians, the habitat will be considered unlikely to 
be Significant Wildlife Habitat for breeding amphibians and no further surveys for vocalizing or non-vocalizing 
amphibians will be required. 

Scenario 3: If the first egg mass survey is completed after April 24 and no egg masses are found, no further surveys 
for non-vocalizing amphibians (salamanders) will be deemed necessary because the first egg mass survey is 
unlikely to have missed salamander eggs. First, second and third round surveys for vocalizing amphibians will 
continue as scheduled.  

Scenario 4: If the first egg mass survey is completed before April 24, no egg masses are found and the habitat is 
considered not suitable for salamander breeding (i.e., pond is isolated in an agricultural field, or pond has less than 
15 cm of water), no further surveys for non-vocalizing amphibians (salamanders) will be required because the 
feature is unlikely to support Significant Wildlife Habitat for breeding salamanders. First, second and third round 
surveys for vocalizing amphibians will continue as scheduled. 

Features containing breeding population of 1 or more of the following species with at least 20 individuals will be 
considered significant:  Eastern Newt, Blue-spotted Salamander, Spotted Salamander, Gray Treefrog, Spring 
Peeper, Chorus Frog, Wood Frog.   

Where Significant Wildlife Habitat for woodland breeding amphibians was identified, the landscape context was 
evaluated to identify potential or likely movement corridors based on configuration of woodlots, hedgerows and 
breeding sites.  The location of probable corridors was examined to determine if they occur within 120 m of a Project 
component.   

Amphibian Wetland Breeding Habitat 

Candidate amphibian wetland breeding habitat features were evaluated through the completion of pre-construction 
surveys according to the following protocol.   

The general locations of vernal pools were identified by ELC vegetation polygons but a more detailed assessment of 
habitat conditions was made as follows.  The first step was to characterize vernal pools within the 120 m Area of 
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Investigation during the day in April 2012, early in the amphibian breeding season.  The following characteristics 
were documented: 

a) UTM;  
b) Dimensions (i.e., length x width); 
c) Maximum water depth; 
d) Presence of emergent and submergent vegetation: type and amount; 
e) Presence of fringing shrubs: type and amount; 
f) Presence of logs (size, quantity) within or near vernal pools; 
g) Apparent water quality (visual observations only); 
h) Disturbance nearby; 
i) Any amphibian observations; and 
j) Search for salamander or frog egg masses if conditions appear suitable. 

Vernal pools that are too shallow, small or degraded to have much potential for amphibian breeding were identified 
and removed from further study or consideration.  Pools that contain sufficient water depth and habitat conditions 
were investigated further.   

Surveys to target vocalizing amphibians (i.e., frogs) were conducted using the following protocol.  Each feature was 
surveyed three times per year between April 1st and June 30th (preferably April, May and June, but surveys may 
begin in March in the case of an early spring), with at least 15 days between each survey.  Monitoring stations were 
established at the edge of vernal pools or ponds that potentially contain breeding amphibians during vernal pool 
habitat characterization as described above.  The UTMs of the monitoring station for amphibian wetland breeding 
habitat feature AWE-01 are provided in Table 3.  A map showing the location of this monitoring station is provided in 
Appendix B. 

Table 3.  Location of Amphibian Wetland Breeding Habitat Monitoring Station 

Amphibian Wetland Breeding Habitat Feature UTMs of Monitoring Station 
Easting Northing 

AWE-01 446027 4816658 

Surveys were conducted between one half-hour after sunset and 2:00 am and, to the extent possible, during 
evenings with little wind and minimum night air temperatures of 5C (41F), 10C (50F) and 14C (57F) for each of 
the three respective survey periods.  An effort was made to conduct the third survey when the minimum night air 
temperature is 17C however it is recognized that this may not be possible in all years.  To the extent possible, 
surveys were conducted on nights that were clear, cloudy, damp, foggy, or have light rain are suitable.  Moderate to 
heavy rainfall was avoided.  After waiting one minute upon arrival at a station to allow for amphibians to start calling 
again after being disturbed, a 3-minute listening survey was completed at each station.  Surveys were conducted 
using an unlimited distance semi-circular sampling area in which the estimated distance and direction of calling 
amphibian species was recorded, indicating whether calls are originating from within or beyond the defined 100 m 
area surveyed. Call counts were recorded using the codes established for the Marsh Monitoring Protocol.  

Surveys to target non-vocalizing amphibians (i.e., salamanders) were conducted using one of the following three 
protocols:  

Adult Salamander Survey  

Nocturnal surveys may be completed for adult salamanders if the amphibian calling surveys can be done either on, 
or within two days of a relatively warm rainy night in late March to early April.  Adult salamanders will remain in the 
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pond for several days following a warm rain.  Headlamps should be used to search waters in the pond and a D-ring 
dipnet used to scoop sample leaf litter on the bottom of ponds.  Ten representative scoops should be taken at each 
site.  The litter in each scoop should be carefully searched for the presence of salamanders.  Any salamanders 
found should be identified, measured and released. 

Egg Mass Survey 

Egg mass surveys for salamanders may be conducted in conjunction with vernal pool habitat characterization as 
described above.  Egg mass searches should be conducted during daylight hours in early spring with the first visit in 
March after a relatively warm rain.  If eggs are not found on the first survey, a second egg mass survey should be 
conducted in conjunction with the amphibian call survey in April.  Area searches generally include walking within or 
along the perimeter of the vernal pool/wetland looking for egg masses, carefully checking any submerged sticks or 
shrubs standing in the water to which eggs may be attached.  A minimum search effort of 30 minutes should be 
applied for each station, or a complete check of locations where egg masses may occur, whichever is less.  The 
number of individuals or egg masses of each amphibian species observed should be recorded and the life stage 
(e.g., egg mass or adult) noted. 

Larval Survey 

Larval surveys may be conducted in May or June to search for presence of larvae of salamanders.  A D-ring dipnet 
should be used to scoop sample leaf litter on the bottom of ponds.  Ten representative scoops should be taken at 
each site.  The litter in each scoop should be placed into a bucket and carefully searched for the presence of 
salamander larvae.  Any larvae found should be identified, measured and released.  Any other encountered 
amphibians should be recorded and released.  Area searches for adult or transformed salamanders should also be 
conducted by overturning logs and walking along the perimeter of the vernal pool or wetland.  A minimum search 
effort of 30 minutes should be applied for each station, or a complete check of locations where larvae may occur, 
whichever is less.  Larvae should be identified using a field guide or key (e.g., 
http://www.umesc.usgs.gov/terrestrial/amphibians/mknutson_5003869_field_guide.html).  Water depth and other 
relevant characteristics of the vernal pools should be recorded.  Logs or debris in the vicinity of the pools should be 
overturned for the presence of salamanders.   

Field sheets were prepared to record weather, vernal pool conditions, UTMs, and amphibian observations as well as 
time and date. 

Further refinements to the methods for conducting evaluation of significance surveys for candidate amphibian 
wetland breeding habitat features were made in consultation with MNR and subsequent to MNR confirmation of the 
NHA, as follows: 

Scenario 1: If no standing water is present and no amphibians are observed during the first round of surveys 
targeting both vocalizing and non-vocalizing amphibians, the habitat will be considered not suitable for breeding 
amphibians and no further surveys for vocalizing or non-vocalizing amphibians will be required.  

Scenario 2: If there is insufficient standing water (less than 30 cm) and no amphibians are observed during the first 
round of surveys targeting both vocalizing and non-vocalizing amphibians, the habitat will be considered unlikely to 
be Significant Wildlife Habitat for breeding amphibians and no further surveys for vocalizing or non-vocalizing 
amphibians will be required. 

Scenario 3: If the first egg mass survey is completed after April 24 and no egg masses are found, no further surveys 
for non-vocalizing amphibians (salamanders) will be deemed necessary because the first egg mass survey is 
unlikely to have missed salamander eggs. First, second and third round surveys for vocalizing amphibians will 
continue as scheduled.  
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Scenario 4: If the first egg mass survey is completed before April 24, no egg masses are found and the habitat is 
considered not suitable for salamander breeding (i.e., pond is isolated in an agricultural field, or pond has less than 
15 cm of water), no further surveys for non-vocalizing amphibians (salamanders) will be required because the 
feature is unlikely to support Significant Wildlife Habitat for breeding salamanders. First, second and third round 
surveys for vocalizing amphibians will continue as scheduled. 

Features containing breeding population of 2 or more of the following species with at least 20 individuals are to be 
considered significant: Eastern Newt, Blue-spotted Salamander, Spotted Salamander, Gray Treefrog, Spring 
Peeper, Chorus Frog, Northern Leopard Frog, Pickerel Frog, Green Frog or Mink Frog.  Any wetland with confirmed 
breeding by American Bullfrog is to be considered significant. 

Where Significant Wildlife Habitat for wetland breeding amphibians was identified, the landscape context was 
evaluated to identify potential or likely movement corridors based on configuration of woodlots, hedgerows and 
breeding sites.  The location of probable corridors was examined to determine if they occur within 120 m of a Project 
component.   

Red-headed Woodpecker Habitat 

Candidate habitats for woodland breeding bird Species of Conservation Concern were evaluated through the 
completion of pre-construction surveys according to the following protocol.   

Breeding bird surveys were conducted according to the Forest Bird Monitoring Protocol, with additions from the 
Ontario Breeding Bird Atlas Methods as follows.  Point count stations within the woodland were located within the 
area of disturbance, and at least 200 m from the forest edge, where forest interior existed.  Stations within large 
woodlands were at least 250 m apart.  For wooded areas with no forest interior (less than 200 m from edge), point 
counts were located in the centre of the forest patch.  For wooded features crossing roadways, point counts were 
located 125 m from the right-of-way on each side of the roadway, allowing 250 m between stations.  Locations of 
point count stations were marked on an aerial map, flagged in the field, and UTM data were recorded.  The UTMs of 
the point count stations for feature SCB-02 are provided in Table 4.  A map showing the locations of these 
monitoring stations is provided in Appendix B. 

Table 4.  Locations of Red-headed Woodpecker Habitat Monitoring Stations 

Red-headed Woodpecker Habitat Feature Point Count 
Station 

UTMs of Point Count Station 
Easting Northing 

SCB-02 
1 459472 4817564 
2 459460 4817800 

Three separate surveys were conducted at each station.  Surveys were completed between May 24 and July 10, 
with at least 10 days between each visit.  Surveys were conducted in the morning, between one half hour before 
dawn and 10:00 a.m., when weather conditions were without precipitation and winds were calm.  Weather conditions 
(temperature, sky conditions, wind speed and direction) at each point count were recorded.  

Each point count was composed of two 5-minute intervals.  During each point count, all signs and vocalizations of 
birds were recorded as well as the direction from which the call came.  The approximate location of the bird species, 
breeding activity, and flyovers were recorded on station maps.  Surveyors also assessed the distance of the calls, 
either within a 50 m radius, between 50 to 100 m, or greater than 100 m from the point count location.  Habitats 
within 100 m of the point count station were evaluated using the habitat coding system from the Ontario Nest 
Records Scheme to provide station-specific habitat information.   
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Forest areas identified to contain suitable breeding habitat for bird Species of Conservation Concern were 
considered to be significant if bird Species of Conservation Concern were identified using the area during the 
breeding season. 

During post-construction surveys, trees and utility poles in the vicinity of SCB-02 should also be examined for signs 
of nesting Red-headed Woodpecker. 



Appendix B 
Maps of Survey Locations 
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Appendix C 
Mortality Monitoring Forms 



Post-construction Field Forms



Wind Energy Bird and Bat Monitoring Database
(post-construction)

1. Site Description Form (Carcass Searches)

Project name :

Province : Turbine number :

Date completed (dd/mm/yyyy) :

UTM coordinates of the turbine :

Zone: ________ Easting: __________________ Northing : _________________

Slope : Orientation of slope :

Required survey area :

Transect separation :

Habitat description :

Distance from the turbine to the following features:

Turbine details :



Wind Energy Bird and Bat Monitoring Database

2. Site Description and Carcass Distribution Form (Carcass Searches)

(post-construction)

Project name:

Site number :

Year :



Project name : ________________________________ Turbine number : ______________________

Date of search (dd/mm/yyyy): _____/______/ 20______ Start time : ____:____

End time : ____:____ OR Duration : ______ min Number of searchers : _______

Searcher(s) name : ____________________________________

Number of days since last search : _________

Actual area searched : _____ m Dog used (Y/N) : ________

Search method (square or circular) : _____________ Transect separation : ______ m

Temperature: _____ °C Wind speed : _____ km/h Wind dir. : _____ Precipitation : _____________

Cloud cover : _______% Significant weather (before the visit) : ____________________________

Comments :

2

Wind Energy Bird and Bat Monitoring Database

3. Bird/Bat Carcass Searches Form

(post-construction)



Pr
oj
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__
__

__
__

__
__

__
__
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__

__
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Spring (May-June)

carcasses

placed

Wind Energy Bird and Bat Monitoring Database

5. Searcher Efficiency Trials Summary Form

(post-construction)

Weighted

Se
searcher efficiency

Summer (July-August)

carcasses

placed

Weighted

Se
searcher efficiency

Fall (September-October)

carcasses

placed

Weighted

Se
searcher efficiency

Project name: Year :
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Wind Energy Bird and Bat Monitoring Database

7. Carcass Removal Trials Summary Form

(post-construction)

Spring (May-June)

carcasses

placed

Scavenger
correction

SC

Summer (July-August)

carcasses

placed

Fall (September-October)

carcasses

placed

Scavenger
correction

SC

Scavenger
correction

Sc

Project name: Year :

Number of carcasses found per visit

Number of carcasses found per visit

Number of carcasses found per visit


