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Statement of Qualifications and Limitations 
 

 

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“Consultant”) for the benefit of the client (“Client”) 

in accordance with the agreement between Consultant and Client, including the scope of work detailed therein (the “Agreement”). 

 

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”): 

 

 is subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications 

contained in the Report (the “Limitations”); 

 represents Consultant’s professional judgement in light of the Limitations and industry standards for the 

preparation of similar reports; 

 may be based on information provided to Consultant which has not been independently verified; 

 has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and 

circumstances in which it was collected, processed, made or issued; 

 must be read as a whole and sections thereof should not be read out of such context; 

 was prepared for the specific purposes described in the Report and the Agreement; and  

 in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the 

assumption that such conditions are uniform and not variable either geographically or over time. 

 

Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no 

obligation to update such information.  Consultant accepts no responsibility for any events or circumstances that may have 

occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical 

conditions, is not responsible for any variability in such conditions, geographically or over time. 

 

Consultant agrees that the Report represents its professional judgement as described above and that the Information has been 

prepared for the specific purpose and use described in the Report and the Agreement, but Consultant makes no other 

representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the 

Information or any part thereof. 

 

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or 

construction schedule provided by Consultant represent Consultant’s professional judgement in light of its experience and the 

knowledge and information available to it at the time of preparation. Since Consultant has no control over market or economic 

conditions, prices for construction labour, equipment or materials or bidding procedures, Consultant, its directors, officers and 

employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or 

implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no 

responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or 

opinions do so at their own risk. 

 

Except (1) as agreed to in writing by Consultant and Client; (2) as required by-law; or (3) to the extent used by governmental 

reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied 

upon only by Client.  

 

Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to 

the Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or 

decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those 

parties have obtained the prior written consent of Consultant to use and rely upon the Report and the Information. Any injury, 

loss or damages arising from improper use of the Report shall be borne by the party making such use. 

 

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject 

to the terms hereof. 
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1. Introduction 

In 2011 and 2012, LGL Limited (LGL) collected field data to determine baseline conditions within the Henvey Inlet 

Wind Energy Centre (HIWEC) study area. The data collected by LGL included: 

 

 Raptor Migration; 

 Passerine Migration; 

 Breeding Birds; 

 Herpetological Surveys; and 

 Bat Acoustic Monitoring. 

 

In 2013, Stantec Consulting Ltd. (Stantec) continued field data collection within the HIWEC study area. The data 

collected by Stantec included: 

 

 Raptor Migration; 

 Passerine Migration; 

 Waterfowl Migration; 

 Breeding Birds; 

 Herpetological Surveys; 

 Bat Acoustic Monitoring; 

 Ecosite Classification and Rare Flora;  

 Herpetological Incidental Observations; and 

 Other Incidental Wildlife Observations. 

 

 

This report has been prepared by AECOM to summarize the Bat Acoustic Monitoring field data for the HIWEC 

study area. This is based on raw field and GIS data collected by LGL and Stantec during the 2011, 2012 and 2013 

seasons. This information was provided to AECOM by Stantec in October 2014 and by WSP for the LGL data in 

May 2015. The following provides the work plans written by LGL and Stantec which outline data collection methods 

as well as AECOM’s summary and analysis of the data collected, and assumptions made concerning the data. 

 

LGL provided AECOM with the following documents which were used to produce this report: 

 

2011  An Excel spreadsheet entitled “2011-2012 Bat Box dates & locations.xlsx” summarizing the 

locations of bat boxes installed in the HIWEC study area. 
 

2012  An Excel spreadsheet entitled “2011-2012 Bat Box dates & locations.xlsx” summarizing the 

locations of bat boxes installed in the HIWEC and transmission line study areas. 

 

Stantec provided AECOM with the following documents which were used to produce this report: 

 

2013  Scanned handwritten field notes entitled “Bat Data.pdf”; and 

 An Excel spreadsheet indicating all survey locations entitled “All survey 

locations_UTM_MC_07112013.xlsx”. 

 

Copies of the above files are provided in Appendix A
1
. 

 

In addition, LGL provided acoustic data files (in WAC file format) for monitors deployed in 2011 and 2012, and 

Stantec provided Anabat-compatible acoustic data files for monitors deployed in 2013.  

 

                                                      

1. Records of Species At Risk considered to be restricted are not being made public due to the threat of poaching experienced by 
these species. These records will be provided under a separate cover to the Ministry of Natural Resources and Forestry (MNRF) 
and / or Environment Canada – Canadian Wildlife Service (EC-CWS) for permitting purposes. 
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2. Methods 

2.1 Work Plan  

The following section provides a description of work plan methods written by LGL and Stantec for the Bat Acoustic 

Monitoring surveys. These descriptions are taken directly from LGL’s Work plan for the Nigig Power Wind Farm 

Project Background Ecological Studies (LGL, 2011a) and Stantec’s Terrestrial Survey Work Program (Stantec, 

2013), respectively.  

 

Complete copies of LGL’s Work plan for the Nigig Power Wind Farm Project Background Ecological Studies (LGL, 

2011a) and Stantec’s Terrestrial Survey Work Program (Stantec, 2013) is provided in Appendix B. 

 

2.1.1 2011 and 2012 Bat Surveys (LGL, 2011a) 

“Acoustic Monitoring of Bats 

GENIVAR and LGL have initiated preliminary acoustic monitoring in June and July 2011 to attempt to identify the 

relative levels of bat activity across the study area during the late spring and early summer. These surveys are not 

focused on any anticipated turbine layout, but were intended to achieve broad geographical coverage of the study 

area, utilizing the established breeding bird routes for logistical efficiency. This preliminary data will contribute to a 

landscape-level understanding of bat distribution throughout the study area. The work plan includes: 

 

 Deployment of 10 automatic acoustic monitors (Wildlife Acoustics SM2BAT units) at sites throughout 

the study area; 

 Deployment and retrieval along or adjacent to existing breeding bird study routes for logistical efficiency; 

 Shifting monitors to a number of locations to increase coverage; and, 

 Incidental observations of bats during field surveys. 

 

Bat Migration Monitoring 

Bat migration will be investigated concurrently with bird migration with the use of visual observations augmented by 

the use of passive IR camera. The fall migratory study period from August to October is intended to capture peak 

bat activity in August.” 

 

2.1.2 2013 Bat Surveys (Stantec, 2013) 

“Bat Surveys (Two Surveys, June) 

Bat surveys will be conducted in conjunction with Whip-poor-will surveys. A portable, hand-held broad band 

acoustic monitor will be used to detect bat calls. Recorded bat calls will be analyzed to guild or species, where 

possible, following completion of the field program. The goal of the bat surveys will be to determine the presence 

and relative abundance of bat species at risk.” 
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2.2 Data Analysis 

2.2.1 2011 and 2012 Bat Acoustic Monitoring Data 

The 2011 and 2012 bat acoustic monitoring data provided by LGL was analyzed by AECOM in July 2015 using the 

Kaleidoscope Pro 3 Analysis Software from Wildlife Acoustics in order to identify the bat species present. This 

software is designed to convert files, sort and categorize bat data by species. 

 

2.2.2 2013 Bat Acoustic Monitoring Data 

The 2013 Anabat-compatible acoustic data files provided by Stantec were analyzed by Natural Resources Solution 

Inc. (NRSI) in May 2015 in order to identify the bat species present. 



 

 Henvey Inlet Wind LP 
Henvey Inlet Wind 

Summary of 2011, 2012 and 2013 Bat Acoustic Monitoring Surveys  
– Henvey Inlet Wind Energy Centre Study Area 

 

A-F1-F_2015-09-02_Bat Acoustics_60341251 4  

3. Results 

3.1 Study Area 

3.1.1 2011 

A total of 20 bat survey locations in the HIWEC study area were provided by LGL and are shown on Figure 3-1. 

Nine (9) of the stations were located on the south side of the HIWEC study area, 10 were located on the north side 

of the HIWEC study area, and one (1) was located on an island within Henvey Inlet. 

 

3.1.2 2012 

A total of eight (8) bat survey locations in the HIWEC study area were provided by LGL and are shown on Figure 3-

1. Three (3) of the stations were located on the south side of the HIWEC study area, and five (5) were located on 

the north side of the HIWEC study area. 

 

In addition, two (2) acoustic monitors were deployed by LGL in 2012. While location information was not provided 

by LGL for these two sites, they are assumed to have been deployed at the meteorological towers. These bat 

detector deployment locations are shown on Figure 3-1.  

 

3.1.3 2013 

A total of 11 bat survey locations in the HIWEC study area were provided by Stantec and are shown on Figure 3-2. 

Ten (10) of the stations were located on the south side of the HIWEC study area and one (1) was located on the 

north side of the HIWEC study area.  

 

3.2 Bat Acoustic Monitoring Results 

3.2.1 2011  

Based on the data provided, a summary of bat acoustic monitoring survey stations, dates of installation and 

removal, UTM co-ordinates and any notes taken about the acoustic monitors deployed in 2011 is presented below 

in Table 3-1. Monitoring locations were selected adjacent to open areas within uplands and along Henvey Inlet to 

record evidence of bat species presence (LGL, 2011b; refer to Appendix A). Survey station locations are shown on 

Figure 3-1. Field notes and other documentation provided by LGL are provided in Appendix A. 
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Figure 3-1: 2011 – 2012 LGL Bat Survey Locations 
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Figure 3-2: 2013 Stantec Bat Surveys 
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Table 3-1:  2011 Bat Survey Locations, Dates and Notes  

Survey 

Station 

Date 

Installed
1
 

Notes Date Removed
1 UTM Co-ordinates 

Easting Northing 

1A June 15, 2011 None provided. June 24, 2011 524053 5081378 

1B June 30, 2011 Batteries replaced on July 13; box kept in same location. July 29, 2011 523873 5076427 

2A June 15, 2011 None provided. June 22, 2011 528483 5078343 

2B June 23, 2011 None provided. July 14, 2011 525043 5074684 

2C July 15, 2011 None provided. August 5, 2011 529462 5077332 

3A June 17, 2011 None provided. June 29, 2011 524048 5077050 

3B June 29, 2011 Batteries replaced on July 13; box kept in same location until August 4. August 4, 2011 529310 5079337 

4A June 20, 2011 Box knocked out of tree; microphone chewed on by bear. July 12, 2011 523896 5078211 

5A June 20, 2011 None provided. July 12, 2011 523462 5077271 

5B July 12, 2011 None provided. August 4, 2011 526697 5076858 

6A June 20, 2011 None provided. June 30, 2011 532228 5078610 

6B July 1, 2011 Batteries replaced on July 13; box kept in same location. July 18, 2011 527987 5078025 

6C July 18, 2011 None provided. August 4, 2011 527569 5077035 

7A June 21, 2011 Bungee cord snapped by bear; recording time set incorrectly. July 13, 2011 527052 5079585 

7B July 14, 2011 None provided. July 29, 2011 524457 5076595 

8A June 21, 2011 None provided. July 12, 2011 527489 5078099 

8B July 12, 2011 None provided. July 29, 2011 525188 5075901 

9A June 21, 2011 None provided. July 14, 2011 525857 5079081 

9B July 15, 2011 None provided. August 5, 2011 529502 5077963 

10A June 21, 2011 None provided. July 14, 2011 526298 5078211 

10B July 14, 2011 Bear knocked box out of tree; chewed on microphone. August 4, 2011 524635 5077456 

Notes: Data are transcribed exactly as given in field notes. 

 1. Time between deployment and collection does not indicate the total number of days of data recorded as the batteries may have died between 

those dates. 

 

AECOM analyzed all of the acoustic monitoring data that were provided by LGL for the 2011 season using the 

Kaleidoscope Pro 3 Analysis Software from Wildlife Acoustics. The results of these analyses, including bat passes 

identified to species by the software, are provided in Table 3-2. Species identifications were spot checked by a 

qualified Biologist to confirm the calls recorded were consistent with the typical characteristics of call for each 

species. The ten (10) acoustic monitors were moved between stations to increase coverage in accordance with the 

work plan (LGL, 2011). As a result, the acoustic data file for each monitor, except monitor number 4, included call 

data recorded at more than one survey station. 

 

In total, there were 19,588 identified bat passes, including calls from eight (8) identified bat species, recorded 

across the ten (10) acoustic monitors in 2011 (Table 3-2). These included the presence of the following four (4) 

Provincial Species At Risk, all listed as Endangered under the provincial Endangered Species Act, Eastern Small-

footed Myotis (Myotis leibii), Little Brown Bat (Myotis lucifugus), Northern Myotis Bat (Myotis septentrionalis) and 

Tri-coloured Bat (Perimyotis subflavus). With the exception of Eastern Small-footed Myotis, these species are also 

Federal Species at Risk, as they are listed as Endangered under the federal Species At Risk Act. 

 

3.2.2 2012 

Based on the data provided, a summary of bat acoustic monitoring survey stations, dates of installation and 

removal, UTM co-ordinates and any notes taken about the acoustic monitors deployed in 2011 is presented below 

in Table 3-3. Survey station locations are shown on Figure 3-1. Field notes and other documentation provided by 

LGL are provided in Appendix A. 
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Table 3-2: 2011 Bat Acoustic Monitoring Results 

Acoustic 

Monitor 

  Species 

Total Bat 

Passes 

ESA Status
1
 - - - - END END END END 

SARA Status
2
 - - - - - END END END 

S-rank
3
 S5 S4 S4 S4 S2S3 S4 S3 S3? 

Survey Dates 
Big Brown Bat 

(Eptesicus fuscus) 
Eastern Red Bat 

(Lasiurus borealis) 
Hoary Bat 

(Lasiurus cinereus) 
Silver-haired Bat 

(Lasionycteris noctivagans) 
Eastern Small-footed Myotis 

(Myotis leibii) 
Little Brown Bat 

(Myotis lucifugus) 
Northern Myotis Bat 

(Myotis septentrionalis) 
Tri-coloured Bat 

(Perimyotis subflavus) 

1 June 9 to July 29, 2011 25 614 194 430 19 2786 97 14 4179 

2 June 6 to July 30, 2011 307 139 210 3433 5 1020 63 4 5181 

3 June 6 to July 2, 2011 6 396 84 226 17 740 38 15 1522 

4 June 20 to 23, 2011 5 30 121 27 0 60 16 0 259 

5 June 6 to July 26, 2011 20 95 30 521 0 754 8 10 1438 

6 June 6 to August 1, 2011 123 174 70 1303 5 1371 59 9 3114 

7 July 14 to 26, 2011 12 135 57 358 5 569 15 10 1161 

8 June 21 to July 25, 2011 73 137 27 522 9 1233 53 7 2061 

9 June 6 to July 6, 2011 6 87 59 92 0 327 12 5 588 

10 June 21 to 24, 2011 2 4 6 10 1 51 9 2 85 

Totals   579 1811 858 6922 61 8911 370 76 19,588 

Notes: 1. ESA Status: The Endangered Species Act 2007 (ESA) protects Species at Risk (Threatened and Endangered) at a provincial level. 

 2. SARA Status: The Species at Risk Act (SARA) protects Species at Risk (Special Concern, Threatened and Endangered) at a federal level. 

 3. S-rank: The natural heritage provincial ranking system (provincial S-rank) is used by the MNRF Natural Heritage Information Centre (NHIC) to set protection priorities for rare species and natural communities. Definitions are as follows: 

S1 Extremely rare in Ontario; usually 5 or fewer occurrences in the province or very few remaining individuals; often especially vulnerable to extirpation.  

S2 Very rare in Ontario; usually between 5 and 20 occurrences in the province or with many individuals in fewer occurrences; often susceptible to extirpation. 

S3 Rare to uncommon in Ontario; usually between 20 and 100 occurrences in the province; may have fewer occurrences, but with a large number of individuals in some populations; may be susceptible to large-scale disturbances. Most species with an S3 rank are assigned to the watch list, unless they have a 

relatively high global rank.  

S4 Common and apparently secure in Ontario; usually with more than 100 occurrences in the province.  

S5 Very common and demonstrably secure in Ontario. 

SH Possibly Extirpated (Historical). Species or community occurred historically in the nation or state/province, and there is some possibility that it may be rediscovered. Its presence may not have been verified in the past 20-40 years. 

S#S# A numeric range rank (e.g., S2S3) is used to indicate any range of uncertainty about the status of the species or community. 

S#? Rank uncertain. 
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Table 3-3: 2012 Bat Survey Locations, Dates and Notes  

Survey 

Station 
Date Installed

1
 Notes Date Removed

1 
UTM Co-ordinates 

Easting Northing 

02 May 25, 2012 Near met tower 4.  June 18, 2012 529737 5076486 

02B June 20, 2012 Along trail to met tower 2. June 29, 2012 528073 5079059 

03 May 30, 2012 At end of H transect. June 20, 2012 527158 5075210 

03B June 22, 2012 Along M transect. June 27, 2012 526488 5081253 

05 May 23, 2012 

Along L transect; changed programming on June 1 2012 

and memory card in slot A was 15% full; switched it to slot 

B, put empty card in slot A. 

June 22, 2012 524596 5080567 

06 June 5, 2012 Near point O5. June 25, 2012 523171 5075190 

09 May 24, 2012 

Same spot as monitor 7 last year, near point C7 (monitor 7 

last year had incorrect programming and was torn down by 

bear); changed batteries on June 4, 2012; memory card 

said was 35% full. 

June 21, 2012 527083 5079585 

09B June 22, 2012 At end of Q transect. June 28, 2012 528411 5080951 

Notes: Data are transcribed exactly as given in field notes. 

 1. Time between deployment and collection does not indicate the total number of days of data recorded as the batteries may have died between 

those dates. 

 

While eight (8) acoustic monitor locations were provided by LGL for the 2012 season, acoustic monitoring data files 

were provided for only two (2) monitors installed in 2012. No locational information was provided for these two (2) 

monitors; however, these are assumed to have been installed on meteorological towers (refer to Figure 3-1).  

 

AECOM analyzed all of the acoustic monitoring data that were provided by LGL for the 2012 season using the 

Kaleidoscope Pro 3 Analysis Software from Wildlife Acoustics. The results of these analyses, including bat passes 

identified to species by the software, are provided in Table 3-4. Species identifications were spot checked by a 

qualified Biologist to confirm the call recorded were consistent with the typical characteristics of call for each species.  

 

In total, there were 2,266 identified bat passes, including calls from eight (8) identified bat species, recorded across 

the two (2) acoustic monitors in 2012 (Table 3-4). These included the presence of the following four (4) Provincial 

Species At Risk, all listed as Endangered under the provincial Endangered Species Act, Eastern Small-footed Myotis, 

Little Brown Bat, Northern Myotis Bat and Tri-coloured Bat. With the exception of Eastern Small-footed Myotis, these 

species are also Federal Species at Risk, as they are listed as Endangered under the federal Species At Risk Act. 

 

3.2.3 2013  

Based on the data provided, bat detector site assessments were completed between June 19 and July 11, 2013. 

The data provided for each station are included in Table 3-5, including the characteristics of these stations as 

reported on the field data sheets provided. Survey station locations are shown on Figure 3-2. Field notes and other 

documentation provided by Stantec are provided in Appendix A. 
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Table 3-4: 2012 Bat Acoustic Monitoring Results 

Survey Station 

 
Species 

Total Bat 

Passes 

ESA Status
1
 - - - - END END END END 

SARA Status
2
 - - - - - END END END 

S-rank
3
 S5 S4 S4 S4 S2S3 S4 S3 S3? 

Survey Dates 
Big Brown Bat 

(Eptesicus fuscus) 
Eastern Red Bat 

(Lasiurus borealis) 
Hoary Bat 

(Lasiurus cinerleus) 
Silver-haired Bat 

(Lasionycteris noctivagans) 
Eastern Small-footed Myotis 

(Myotis leibii) 
Little Brown Bat 

(Myotis lucifugus) 
Northern Myotis Bat 

(Myotis septentrionalis) 
Tri-coloured Bat 

(Perimyotis subfavus) 

East Tower Mast 2 
September 14 to  

23, 2012 
2 10 3 43 3 0 26 0 

87 

East Tower Mast 2 
September 14 to  

October 5, 2012 
17 14 4 170 0 6 5 1 

217 

West Tower Mast 1 
August 24 to  

September 1, 2012 
29 32 17 402 1 107 1 5 

594 

West Tower Mast 1 
August 24 to  

September 23, 2012 
44 37 25 412 1 110 2 8 

639 

West Tower Mast 1 
August 24 to  

October 5, 2012 
52 38 27 485 1 116 2 8 

729 

Totals 

 

144 131 76 1512 6 339 36 22 2,266 

Notes: 1. ESA Status: The Endangered Species Act 2007 (ESA) protects Species at Risk (Threatened and Endangered) at a provincial level. 

 2. SARA Status: The Species at Risk Act (SARA) protects Species at Risk (Special Concern, Threatened and Endangered) at a federal level. 

 3. S-rank: The natural heritage provincial ranking system (provincial S-rank) is used by the MNRF Natural Heritage Information Centre (NHIC) to set protection priorities for rare species and natural communities. Definitions are as follows: 

S1 Extremely rare in Ontario; usually 5 or fewer occurrences in the province or very few remaining individuals; often especially vulnerable to extirpation.  

S2 Very rare in Ontario; usually between 5 and 20 occurrences in the province or with many individuals in fewer occurrences; often susceptible to extirpation. 

S3 Rare to uncommon in Ontario; usually between 20 and 100 occurrences in the province; may have fewer occurrences, but with a large number of individuals in some populations; may be susceptible to large-scale disturbances. Most species with an S3 rank are assigned to the watch list, unless they have 

a relatively high global rank.  

S4 Common and apparently secure in Ontario; usually with more than 100 occurrences in the province.  

S5 Very common and demonstrably secure in Ontario. 

SH Possibly Extirpated (Historical). Species or community occurred historically in the nation or state/province, and there is some possibility that it may be rediscovered. Its presence may not have been verified in the past 20-40 years. 

S#S# A numeric range rank (e.g., S2S3) is used to indicate any range of uncertainty about the status of the species or community. 

S#? Rank uncertain. 

 

Table 3-5: 2013 Bat Survey Location, Dates and Notes 

Bat  

Detector  

Location 

Date 
Detector  

Height 

Community Description Nearby Community – Woodland 
Nearby Community  

- Wetland 

ELC Description Tree Cover 
Potential  

Roost Sites 

Available  

Snags  

Nearby 

Distance  

To (m) 

Dominant 

Tree Cover 

Canopy  

Height  

(m) 

Under- 

storey 
Age Canopy 

Distance  

To (m) 
Type 

Tree  

Cover 

(%) 

1 June 19, 2013 Abandoned dump truck on Bekanon Road. No other information provided. 

2 June 20, 2013 Abandoned dump truck on Bekanon Road. No other information provided. 

3 June 21, 2013 Boat launch. No other information provided. 

4 June 22, 2013 Boat launch. No other information provided. 

5 June 23, 2013 Flash’s cabin. No other information provided. 

6 June 24, 2013 Joe’s cabin. No other information provided. 

7 June 25, 2013 Joe’s cabin. No other information provided. 

8 July 8, 2013 Ground level Deciduous Forest Detector placed at side of Ground Hog 

Corners road in the bracken ferns 

Forest edge 

nearby 

Mature dead 

Elm trees 

Yes 5 Trembling 

Aspen 

18 Cluttered Mid-Aged Closed 30 Swamp -- 

9 July 9, 2013 Ground level Shrubby Beach Shrubby beach next to Aspen forest; by 

Joe’s cabin 

Aspen Forest, Joe’s 

cabin? 

No 20 Aspen 20+ Cluttered Mid-Aged Closed ? -- -- 

10 July 10, 2013 Ground level Moist Deciduous Forest On a stump with abundant bracken fern 

around it, along a path 

Red Maple, White 

Birch, Black Ash 

Mature trees Yes 0 Red Maple, 

White Birch 

15-20 Cluttered Mid-Aged Intermediate ? -- -- 

11 July 11, 2013 Ground level Next to adjacent deciduous woods 

and Red Pine plantation, also in a 

sandy open area 

On the side of an ATV trail -- -- -- -- -- -- -- -- -- -- -- -- 

Notes: Data are transcribed exactly as given in field notes. 
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All of the acoustic monitoring data that were provided by Stantec for the 2013 season were analyzed by NRSI. The 

results of these analyses are provided in Table 3-6. These results represent 549 identified bat passes recorded. 

Because the zero cross method was used to collect these data, identification to the species level was not always 

possible. However, the recorded data includes evidence that all eight (8) of the species identified in 2011 and 2012 

were potentially present in 2013. 

Table 3-6: 2013 Bat Acoustic Monitoring Results 

Species / Call Frequency 
Number of Identified 

Passes 

ESA 

Status
1
 

SARA 

Status
2
 

S-rank
3 

Eastern Red Bat (Lasiurus borealis) 7 - - S4 

Hoary Bat (Lasiurus cinereus) 7 - - S4 

Silver-haired Bat (Lasionycteris noctivagans) 7 - - S4 

Myotis species
4
 20 - - - 

30 kHz: 

Big Brown Bat (Eptesicus fuscus) 

or Silver-haired Bat (Lasionycteris noctivagans) 

58  

- 

- 

 

- 

- 

 

S5 

S4 

40kHz: 

Myotis species
4
 

or Eastern Red Bat (Lasiurus borealis) 

or Tri-coloured Bat (Perimyotis subflavus) 

184  

- 

- 

Endangered 

 

- 

- 

Endangered 

 

- 

- 

S3? 

Low Frequency: 

Hoary Bat (Lasiurus cinereus) 

or Big Brown Bat (Eptesicus fuscus) 

or Silver-haired Bat (Lasionycteris noctivagans) 

266  

- 

- 

- 

 

- 

- 

- 

 

S4 

S5 

S4 

Notes: 1. ESA Status: The Endangered Species Act 2007 (ESA) protects Species at Risk (Threatened and Endangered) at a provincial 

level. 

 2. SARA Status: The Species at Risk Act (SARA) protects Species at Risk (Special Concern, Threatened and Endangered) at a 

federal level. 

 3. S-rank: The natural heritage provincial ranking system (provincial S-rank) is used by the MNRF Natural Heritage Information 

Centre (NHIC) to set protection priorities for rare species and natural communities. Definitions are as follows: 

S1 Extremely rare in Ontario; usually 5 or fewer occurrences in the province or very few remaining individuals; often 

especially vulnerable to extirpation.  

S2 Very rare in Ontario; usually between 5 and 20 occurrences in the province or with many individuals in fewer 

occurrences; often susceptible to extirpation. 

S3 Rare to uncommon in Ontario; usually between 20 and 100 occurrences in the province; may have fewer occurrences, 

but with a large number of individuals in some populations; may be susceptible to large-scale disturbances. Most 

species with an S3 rank are assigned to the watch list, unless they have a relatively high global rank.  

S4 Common and apparently secure in Ontario; usually with more than 100 occurrences in the province.  

S5 Very common and demonstrably secure in Ontario. 

SH Possibly Extirpated (Historical). Species or community occurred historically in the nation or state/province, and there is 

some possibility that it may be rediscovered. Its presence may not have been verified in the past 20-40 years. 

S#S# A numeric range rank (e.g., S2S3) is used to indicate any range of uncertainty about the status of the species or 

community. 

S#? Rank uncertain. 

 4. Because the zero cross method was used to collect these data, identification to the species level was not always possible.  

 

3.3 Bat Migration Monitoring Results 

No bats were identified during the 2011 and 2012 passive IR camera surveys completed during nocturnal passerine 

migration surveys. Refer to Summary of 2011, 2012 and 2013 Spring and Fall Passerine Migration Surveys – 

Henvey Inlet Wind Energy Centre (AECOM, 2015) for additional information related to the methods and results of 

the passive IR camera surveys. 
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4. Summary 

LGL conducted the following bat acoustic monitoring surveys in 2011 and 2012 within the HIWEC study area: 

 

 A total of ten (10) acoustic monitors were deployed across 20 monitoring stations between June and 

August 2011. 

 While eight (8) acoustic monitor locations were provided by LGL for the 2012 season, acoustic 

monitoring data files were provided for only two (2) monitors installed in 2012. 

 These surveys documented the presence of the following four (4) Provincial Species At Risk, all listed 

as Endangered under the provincial Endangered Species Act, Eastern Small-footed Myotis (Myotis 

leibii), Little Brown Bat (Myotis lucifugus), Northern Myotis Bat (Myotis septentrionalis) and Tri-coloured 

Bat (Perimyotis subflavus). With the exception of Eastern Small-footed Myotis, these species are also 

Federal Species at Risk, as they are listed as Endangered under the federal Species At Risk Act. 

 

Stantec conducted the following bat acoustic monitoring surveys in 2013 within the HIWEC study area: 

 

 A total of 11 acoustic monitors were deployed in the HIWEC study area in 2013. 

 Because the zero cross method was used to collect these data, identification to the species level was 

not possible for the target species. However, the recorded data includes evidence that all eight (8) of 

the species identified in 2011 and 2012 were potentially present in 2013. 
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5. Assumptions and Clarification 

5.1 2011 and 2012 Data 

The following are assumptions and clarifications made and / or required by AECOM based on the field notes 

provided by LGL in May 2015: 

 

 LGL provided acoustic data files in a “WAC” format for the ten (10) acoustic monitors (Wildlife 

Acoustics SM2BAT units) deployed in 2011. Locations for an additional eight (8) additional acoustic 

monitors deployed in 2012 were provided however acoustic monitoring data was provided for only two 

(2) monitors installed 2012. No locational information was provided, however, these are assumed to 

have been installed on meteorological towers. 

 Information regarding the length of time that acoustic monitoring was conducted, weather conditions, 

time of day/night, how many nights were recorded, etc. was not summarized or provided by LGL.  

 

5.2 2013 Data 

The following are assumptions and clarifications made and / or required by AECOM based on the field notes 

provided by Stantec in October 2014: 

 

 Field data sheets were provided for four (4) bat detector sites, which correspond to Stations 8, 9, 10 

and 11 based on the UTM co-ordinates on the field sheets and those recorded in the Excel file entitled 

All survey locations_UTM_MC_07112013.xlsx. There were no field data sheets provided for stations 1 

to 7. Stantec provided comments to AECOM on February 26, 2015 which confirmed that bat surveys 

were conducted at all 11 sites (1 to 11). 

 Information regarding the length of time that acoustic monitoring was conducted, weather conditions, 

time of day/night, how many nights were recorded, etc. was not provided by Stantec. Stantec provided 

comments to AECOM on February 26, 2015 which confirmed that acoustic monitoring was conducted 

from dusk to dawn and that other details beyond what was provided in the field notes are unavailable. 

 Information regarding how the acoustic monitoring survey stations were selected and why the acoustic 

monitors were set up at ground level was not provided by Stantec. Stantec provided comments to 

AECOM on February 26, 2015 which confirmed that the monitoring stations were selected based on 

access and coverage of different habitat types. The surveys were intended to identity bat Species at 

Risk therefore ground level surveys were considered to be ideal by Stantec. 
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Bat Box ID
Date 

installed
Notes

Date 

removed
UTM easting

UTM 

northing

1A 2011-Jun-15 2011-Jun-24 524053 5081378

1B 2011-Jun-30
batteries replaced Wed July 13, box kept in 

same location
2011-Jul-29 523873 5076427

2A 2011-Jun-15 2011-Jun-22 528483 5078343

2B 2011-Jun-23 2011-Jul-14 525043 5074684

2C 2011-Jul-15 2011-Aug-05 529462 5077332

3A 2011-Jun-17 2011-Jun-29 524048 5077050

3B 2011-Jun-29
batteries replaced Wed July 13, box kept in 

same location until Aug 4
2011-Aug-04 529310 5079337

4A 2011-Jun-20
Box knocked out of tree, microphone 

chewed on by bear
2011-Jul-12 523896 5078211

5A 2011-Jun-20 2011-Jul-12 523462 5077271

5B 2011-Jul-12 2011-Aug-04 526697 5076858

6A 2011-Jun-20 2011-Jun-30 532228 5078610

6B 2011July-01
batteries replaced Wed July 13, box kept in 

same location
2011-Jul-18 527987 5078025

6C 2011-Jul-18 2011-Aug-04 527569 5077035

7A 2011-Jun-21
bungee cord snapped by bear, and 

recording time set incorrectly
2011-Jul-13 527052 5079585

7B 2011-Jul-14 2011-Jul-29 524457 5076595

8A 2011-Jun-21 2011-Jul-12 527489 5078099

8B 2011-Jul-12 2011-Jul-29 525188 5075901

9A 2011-Jun-21 2011-Jul-14 525857 5079081

9B 2011-Jul-15 2011-Aug-05 529502 5077963

10A 2011-Jun-21 2011-Jul-14 526298 5078211

10B 2011-Jul-14
Bear knocked box out of tree, chewed on 

microphone
2011-Aug-04 524635 5077456



Bat Box ID 

(name in GPS)
Date installed Notes

Date 

removed
UTM easting

UTM 

northing

2012 Bat 05 2012-May-23

Along L transect; changed programming on Friday June 1 

2012, and Memory card in slot A was 15 percent full, 

switched it to Slot B, put empty card in Slot A

2012-Jun-22 524596 5080567

2012 Bat 09 2012-May-24

same spot as Bat 7 last year, near point C7 (Bat 7 last 

year had incorrect programming and was torn down by 

bear); changed batteries Monday June 4th, 2012, 

memory card said was 35% full

2012-Jun-21 527083 5079585

2012 Bat 09B 2012-Jun-22 At end of Q transect 2012-Jun-28 528411 5080951

2012 Bat 02 2012-May-25 Near Met tower 4 2012-Jun-18 529737 5076486

2012 Bat 02B 2012-Jun-20 Along trail to Met tower 2 2012-Jun-29 528073 5079059

2012 Bat 03 2012-May-30 At end of H transect 2012-Jun-20 527158 5075210

2012 Bat 03B 2012-Jun-22 Along M Transect 2012-Jun-27 526488 5081253

2012 Bat 06 2012-Jun-05 Near point O5 2012-Jun-25 523171 5075190

**time between deployment and collection does not indicate number of days of data recorded as the batteries may have died between 

those times; refer to bat box memory cards

*Monday June 25th, 2012; Sarah Richer gave Andrew Davis the bat box data to transfer over



Area A First Visit Second Visit

Code Site Zone Easting Northing

1 A1 PC201 17T 526702 5078127 4-Jun-13 24-Jun-13

2 A2 PC203 17T 526173 5078766 4-Jun-13 24-Jun-13

3 A3 PC204 17T 526055 5079242 4-Jun-13 24-Jun-13

4 A4 PC206 17T 525618 5079954 4-Jun-13 24-Jun-13

5 A5 PC207 17T 525194 5080508 4-Jun-13 24-Jun-13

6 A6 Marsh 1 17T 525860 5079203 4-Jun-13 24-Jun-13

7 A7 V1 17T 524660 5076679 16-Jun-13 26-Jun-13

8 A8 V2 17T 524778 5077164 16-Jun-13 26-Jun-13

9 A9 V3 17T 524635 5077455 16-Jun-13 26-Jun-13

10 A10 W01 17T 523585 5077154 7-Jun-13 21-Jun-13

11 A11 W02 17T 523365 5077772 7-Jun-13 21-Jun-13

12 A12 W03 17T 523059 5078254 7-Jun-13 21-Jun-13

13 A13 W04 17T 523133 5078765 7-Jun-13 21-Jun-13

14 A14 W05 17T 523320 5079223 7-Jun-13 21-Jun-13

15 A15 W06 17T 523693 5079796 7-Jun-13 21-Jun-13

Area B

Site Zone Easting Northing

16 B1 PC216 17T 528618 5079111 7-Jun-13 20-Jun-13

17 B2 PC217 17T 528666 5079514 7-Jun-13 20-Jun-13

18 B3 PC218 17T 528361 5079267 7-Jun-13 20-Jun-13

19 B4 PC222 17T 528063 5079633 7-Jun-13 20-Jun-13

20 B5 PC233 17T 527935 5080068 7-Jun-13 20-Jun-13

21 B6 PC224 17T 527602 5080573 7-Jun-13 20-Jun-13

22 B7 PC225 17T 527283 5081020 7-Jun-13 20-Jun-13

23 B8 PC226 17T 527388 5080346 7-Jun-13 20-Jun-13

24 B9 PC232 17T 529216 5079462 8-Jun-13 25-Jun-13

25 B10 PC233 17T 528979 5079939 8-Jun-13 25-Jun-13

26 B11 PC234 17T 528937 5080074 8-Jun-13 25-Jun-13

27 B12 PC235 17T 528809 5080360 8-Jun-13 25-Jun-13

28 B13 PC236 17T 528682 5080494 8-Jun-13 25-Jun-13

29 B14 PC237 17T 528532 5080879 8-Jun-13 25-Jun-13

30 B15 PC238 17T 528438 5081043 8-Jun-13 25-Jun-13

31 B16 PC239 17T 528256 5081418 8-Jun-13 25-Jun-13

Area C

Site Zone Easting Northing

32 C1 PC209 (forest) 17T 533565 5081897 6-Jun-13 18-Jun-13

33 C2 X1 17T 530013 5078948 6-Jun-13 20-Jun-13

34 C3 X2 17T 530558 5079625 6-Jun-13 20-Jun-13

35 C4 X3 17T 530764 5080346 6-Jun-13 20-Jun-13

36 C5 X4 17T 531110 5080754 6-Jun-13 20-Jun-13

Area D

Point Counts

Point Counts

Point Counts



Site Zone Easting Northing

37 D1 PC210 17T 533332 5079992 6-Jun-13 18-Jun-13

38 D2 PC211 17T 532871 5078133 6-Jun-13 18-Jun-13

39 D3 PC212 17T 532092 5078861 6-Jun-13 18-Jun-13

40 D4 PC214 17T 529757 5078310 6-Jun-13 18-Jun-13

41 D5 D1 (?) T01 17T 529201 5077915 17-Jun-13 28-Jun-13

42 D6 D2 (?) T02 17T 529411 5077454 17-Jun-13 28-Jun-13

43 D7 D3 (?) T03 17T 529783 5077131 17-Jun-13 28-Jun-13

44 D8 D4 (?) T04 17T 529758 5076540 17-Jun-13 28-Jun-13

45 D9 D5 (?) T05 17T 530275 5076494 17-Jun-13 28-Jun-13

46 D10 D6 (?) T06 17T 530830 5076637 17-Jun-13 28-Jun-13

47 D11 D7 (?) T07 17T 530650 5077108 17-Jun-13 28-Jun-13

48 D12 Z1 17T 532946 5080021 4-Jun-13 18-Jun-13

49 D13 Z2 17T 532736 5079563 4-Jun-13 18-Jun-13

50 D14 Z3 17T 532482 5079124 4-Jun-13 18-Jun-13

51 D15 Z4 17T 532289 5078660 4-Jun-13 18-Jun-13

52 D16 Z5 17T 531989 5078254 4-Jun-13 18-Jun-13

53 D17 Z6 17T 531846 5077768 4-Jun-13 18-Jun-13

54 D18 Z7 17T 531934 5077271 4-Jun-13 18-Jun-13

55 D19 Z8 17T 532418 5077061 4-Jun-13 18-Jun-13

56 D20 Z9 17T 532493 5076815 4-Jun-13 18-Jun-13

57 D21 Z10 17T 532678 5076615 4-Jun-13 18-Jun-13

Area E

Site Zone Easting Northing

58 E1 PC10 (swd-ash) 17T 524945 5075396 5-Jun-13 25-Jun-13

59 E2 PC11 (marsh/fom) 17T 525437 5075483 5-Jun-13 25-Jun-13

60 E3 PC12 (swt/fom) 17T 526475 5075295 5-Jun-13 25-Jun-13

61 E4 PC8 (jack pine/red maple) 17T 526691 5075204 5-Jun-13

62 E5 PC9 (pine) 17T 527088 5075214 5-Jun-13

63 E6 PC7 (mas/oa/swc) 17T 527537 5074800 5-Jun-13

64 E7 PC15(fom/poplar,spruce) 17T 525853 5076584 6-Jun-13 27-Jun-13

65 E8 PC13 (jack pine) 17T 526185 5076403 6-Jun-13 27-Jun-13

66 E9 PC14 (swt) 17T 526451 5076545 6-Jun-13 27-Jun-13

67
E10

PC16 (lowland spruce 

forest) 17T 527005 5076650 6-Jun-13 27-Jun-13

68 E11 PC17 (pine barren) 17T 527537 5076352 6-Jun-13 27-Jun-13

69 E12 PC18 (pine barren) 17T 527765 5075981 6-Jun-13 27-Jun-13

70 E13 PC1 (fom-pin/maple/oak) 17T 528208 5077811 7-Jun-13 24-Jun-13

71 E14 PC2 (bog) 17T 529355 5075881 7-Jun-13 24-Jun-13

72 E15 PC5 (pine barren) 17T 528224 5077357 7-Jun-13 24-Jun-13

73 E16 PC6 (pine barren) 17T 528325 5076931 7-Jun-13 24-Jun-13

74 E17 PC3 (pine barren) 17T 528789 5076454 7-Jun-13 24-Jun-13

75 E18 PC4 (bog) 17T 529180 5076307 7-Jun-13 24-Jun-13

76 E19 U1 17T 526702 5073100 15-Jun-13 26-Jun-13

77 E20 U2 17T 526797 5073664 15-Jun-13 26-Jun-13

78 E21 U3 17T 526621 5074132 15-Jun-13 26-Jun-13

Point Counts

Point Counts



79 E22 U4 17T 526118 5074163 15-Jun-13 26-Jun-13

80 E23 U5 17T 525769 5073789 15-Jun-13 26-Jun-13

Area F

Site Zone Easting Northing

81 F1 Y1 17T 523131 5076211 5-Jun-13 19-Jun-13

82 F2 Y2 17T 522657 5076058 5-Jun-13 19-Jun-13

83 F3 Y3 17T 522275 5075719 5-Jun-13 19-Jun-13

84 F4 Y4 17T 522185 5075226 5-Jun-13 19-Jun-13

85 F5 Y5 17T 522697 5075239 5-Jun-13 19-Jun-13

86 F6 Y6 17T 523055 5074843 5-Jun-13 19-Jun-13

87 F7 Y7 17T 523375 5074421 5-Jun-13 19-Jun-13

88 F8 Y8 17T 523625 5074854 5-Jun-13 19-Jun-13

89 F9 Y9 17T 523294 5075229 5-Jun-13 19-Jun-13

Area MTO

Site Zone Easting Northing

TL01 TL01 17T 533352 5083133 10-Jun-13 30-Jun-13

TL02 TL02 17T 533608 5080784 10-Jun-13 30-Jun-13

TL03 TL03 17T 533598 5079442 10-Jun-13 30-Jun-13

TL04 TL04 17T 534022 5078237 10-Jun-13 30-Jun-13

TL05 TL05 17T 534484 5076512 10-Jun-13 30-Jun-13

TL06 TL06 17T 534777 5075251 10-Jun-13 30-Jun-13

TL07 TL07 17T 535302 5074024 10-Jun-13 30-Jun-13

TL08 TL08 17T 535857 5072690 10-Jun-13 30-Jun-13

TL09 TL09 17T 536392 5071361 10-Jun-13 30-Jun-13

TL10 TL10 17T 537424 5070118 10-Jun-13 30-Jun-13

TL11 TL11 17T 538725 5069753 10-Jun-13 30-Jun-13

TL12 TL12 17T 539262 5068545 10-Jun-13 30-Jun-13

TL13 TL13 17T 539804 5066946 10-Jun-13 30-Jun-13

TL14 TL14 17T 540363 5065728 10-Jun-13 30-Jun-13

TL15 TL15 17T 540917 5064486 10-Jun-13 30-Jun-13

TL16 TL16 17T 541501 5063176 10-Jun-13 1-Jul-13

TL17 TL17 17T 541923 5061938 10-Jun-13 1-Jul-13

TL18 TL18 17T 542520 5060781 10-Jun-13 1-Jul-13

TL19 TL19 17T 543198 5059275 12-Jun-13 1-Jul-13

TL20 TL20 17T 544066 5058149 12-Jun-13 1-Jul-13

TL21 TL21 17T 544941 5057268 12-Jun-13 1-Jul-13

TL22 TL22 17T 545943 5056213 12-Jun-13 1-Jul-13

TL23 TL23 17T 546861 5054959 12-Jun-13 1-Jul-13

TL24 TL24 17T 547179 5053667 12-Jun-13 1-Jul-13

TL25 TL25 17T 547588 5052527 12-Jun-13 1-Jul-13

TL26 TL26 17T 548249 5051310 12-Jun-13 1-Jul-13

TL27 TL27 17T 548537 5050090 12-Jun-13 1-Jul-13

TL28 TL28 17T 549682 5048337 12-Jun-13 2-Jul-13

TL29 TL29 17T 550511 5047371 12-Jun-13 2-Jul-13

TL30 TL30 17T 551720 5046617 12-Jun-13 2-Jul-13

Point Counts

Point Counts



TL31 TL31 17T 552831 5046119 12-Jun-13 2-Jul-13

TL32 TL32 17T 554042 5045491 12-Jun-13 2-Jul-13

TL33 TL33 17T 555293 5044758 12-Jun-13 2-Jul-13

TL34 TL34 17T 556389 5043937 12-Jun-13 2-Jul-13

TL35 TL35 17T 557486 5043000 12-Jun-13 2-Jul-13

TL36 TL36 17T 558569 5041932 12-Jun-13 2-Jul-13

TL37 TL37 17T 559620 5040841 12-Jun-13 2-Jul-13

TL38 TL38 17T 560672 5039756 13-Jun-13 2-Jul-13

TL39 TL39 17T 561721 5038694 13-Jun-13 3-Jul-13

TL40 TL40 17T 562680 5037847 13-Jun-13 3-Jul-13

TL41 TL41 17T 563686 5036949 13-Jun-13 3-Jul-13

TL42 TL42 17T 564664 5035972 13-Jun-13 3-Jul-13

TL43 TL43 17T 565706 5034882 13-Jun-13 3-Jul-13

TL44 TL44 17T 566384 5034183 13-Jun-13 3-Jul-13

TL45 TL45 17T 573208 5029393 13-Jun-13 3-Jul-13

TL46 TL46 17T 572989 5029419 13-Jun-13 3-Jul-13

TL47 TL47 17T 568664 5031923 13-Jun-13 3-Jul-13

TL48 TL48 17T 564173 5036499 13-Jun-13 3-Jul-13

TL49 TL49 17T 561024 5039420 13-Jun-13 3-Jul-13

TL50 TL50 17T 558024 5042490 13-Jun-13 3-Jul-13

TL51 TL51 17T 540651 5065085 13-Jun-13 4-Jul-13

TL52 TL52 17T 572659 5030346 14-Jun-13 4-Jul-13

TL53 TL53 17T 578307 5022423 14-Jun-13 4-Jul-13

TL54 TL54 17T 581614 5020363 14-Jun-13 4-Jul-13

TL55 TL55 17T 581561 5020624 14-Jun-13 4-Jul-13

TL56 TL56 17T 582693 5018280 14-Jun-13 4-Jul-13

TL57 TL57 17T 582226 5019032 14-Jun-13 4-Jul-13

TL58 TL58 17T 582508 5016960 14-Jun-13 4-Jul-13

TL59 TL59 17T 583330 5016881 14-Jun-13 4-Jul-13

TL60 TL60 17T 582287 5018595 14-Jun-13 4-Jul-13
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1.0 INTRODUCTION 

In 2011, the Nigig Power Corporation received approval under Ontario’s Feed-In- Tariff (FIT) Program 

to construct a Wind Power Project at Henvey Inlet on Georgian Bay in the province of Ontario (Figure 1).  

With a total proposed rating of 300MW, the Nigig Power Wind Farm Project is the largest wind power 

project FIT contract awarded in Ontario.  The expected Commercial Operation Date (COD) is 

February 2014. The Project study area encompasses the Reserve Lands of approximately 80 square 

kilometres (Figure 2).  The major components of the Project, including all of the Project’s wind turbines, 

are proposed to be located on Henvey Inlet First Nation Reserve No. 2 (Reserve No. 2).  A transmission 

line that is part of the Project will be located off of Reserve No. 2 and a transformer station may be 

located off reserve in order to enable an interconnection with the Hydro One Transmission System. 

Vehicular access is limited to the unpaved Bekanon Road, which leads to a boat ramp in the eastern end 

of the Inlet.  The remainder of the study area is accessible only by boat during the open water season and, 

to some extent, by snowmobile during the winter.  

 

The study area consists of rocky outcrops that form shallow, longitudinal ridges, oriented in a northwest 

to the southeast direction.  Intervening pockets of wetlands, alder thickets, poplar and jack pine stands 

make up the balance of the site.  Topographic relief decreases from the east to west direction with 

elevations ranging from a high of 216m at the eastern portions near Highway 69 to a low of 168m at the 

western shoreline at Georgian Bay. 

 

 

2.0 WORK PLAN OVERVIEW 

The background ecological studies were developed to address pathways of effect between the Project and 

the natural heritage resources that are known to occur in the study area and surrounding region. The study 

area is large and, given its location on the Georgian Bay shore, it may include migratory routes of birds 

and bats. Interaction with migratory species is considered to be of primary importance, as it has the 

potential to profoundly affect Project design, extent and operational strategies to effectively mitigate 

harm. As such, the background ecological studies include considerable focus on migratory studies.  

 

On the ground, development of the Project will involve watercourse and wetland crossings, and the 

construction of access roads, overhead electrical collector lines and turbines that may displace some 

terrestrial habitat. There is considerable scope for identification and avoidance of sensitive habitats and 

implementation of effective and proven mitigation strategies where limited intrusion is unavoidable. The 

baseline ecological studies include elements of desktop and on-site evaluation that are tailored to the 

various wildlife groups based on their habitats and habits. 
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The documented effects of wind power projects have been largely focused on impacts to migrating and 

resident birds and bats.   Accordingly, wind farms should be located, designed and managed so that there 

are no significant adverse impacts on seasonal migrants, including those species that are of acknowledged 

national and international importance, or their habitats.    In terms of the location of the project study area, 

the major physiographic features include the Georgian Bay coastline and Henvey Inlet, which may be 

used to some degree as migratory pathways by birds and bats.  Of secondary concern are the terrestrial 

and aquatic flora and fauna, which are affected largely by the location of specific Project components in 

and around their habitats.   The following potential effects have been documented in literature with 

respect to development of wind farms: 

 Collision with the moving turbine blades, with the turbine tower or associated infrastructure such 

as overhead power lines, or the wake behind the rotors causing injury, leading to direct mortality 

to migrating birds and bats; 

 Disturbance or displacement from around the turbines or exclusion from the whole wind farm.  

Reduced reproductive success or reduced survival may result if birds are displaced from preferred 

habitat and are unable to find suitable alternatives; 

 Barriers to movement disrupting ecological links between feeding, wintering, breeding and 

moulting areas and extended flights around wind clusters; and, 

 Change to or loss of habitat due to wind turbines and associated infrastructure. 

 

As part of effective planning, there is a need to identify migratory pathways and patterns in terms of level 

of activity across the study area throughout the migratory seasons. This information may be used to 

identify sensitive areas, seasons and weather conditions that can be used to guide design of the Project 

extent and operation.  In addition, migratory stopover, breeding bird and acoustic bat surveys are being 

used to understand distribution of birds and bats that use on-site habitats and may therefore be affected by 

the Project. 

 

With respect to birds and bats, the following guidance documents have influenced and guided the ongoing 

evaluation of the ecological baseline: 

 Ontario Ministry of Natural Resources (2010) Birds and Bird Habitats: Guidelines for Wind 

Power Projects; 

 Ontario Ministry of Natural Resources (2010) Bats and Bat Habitats: Guidelines for Wind Power 

Projects; 

 Environment Canada and Canadian Wildlife Service  (2007) Recommended Protocols for 

Monitoring Wind Impacts of Wind Turbines on Birds; and, 

 Environment Canada and Canadian Wildlife Service (2007) Wind Turbines and Birds, A 

Guidance Document for Environmental Assessment. 
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It should be noted that the Province has no regulatory jurisdiction over the Henvey Inlet Reserve #2 lands 

and therefore the above noted MNR documents are being used for reference only. 

 

With respect to resident plants and wildlife, and their habitats, specific approaches have been developed 

in relation to the known factors of habitat association, life history parameters and Project interactions. 

Existing ecological information, ranging from large-scale forest resource inventories to studies of specific 

reptile SAR, is available for the region surrounding the Study Area. This includes data collected in the 

Highway 400 corridor and within the several large parks on Georgian Bay. Much can be inferred from 

this information regarding the occurrence, distribution, habitats and habits of wildlife species in the Study 

Area. This will form the basis of effective mitigation strategies to reduce the interaction of plants and 

wildlife with the Project. 

 

Table 1, below, summarizes the ecological receptors, pathways of effect and corresponding study 

approaches recommended, and currently underway, for the Nigig Power Wind Farm Project.   

 

Table 1: Summary of Ecological Receptors, Pathways of Effect and Ecological Baseline Studies for 

the Nigig Power Wind Farm Project 

Ecological Receptor Effects Pathways Recommended Studies Timing 

Birds and Bats 

 

(SAR and non-SAR 

birds) 

 

(non-SAR bats only) 

Collision with turbines 

(migratory and 

resident/seasonal). 

 

Habitat loss 

(migratory stopover 

and resident/seasonal). 

 

Visual/IR-assisted studies of spring and 

fall bird/bat migration across the study 

area, using Henvey Inlet as an east-west 

transect. Migratory stopover surveys 

include boat-based and aerial surveys of 

waterfowl, hawk-watch stations and 

terrestrial routes for other species. 

 

Breeding bird surveys using point-count 

survey protocol at sites distributed 

throughout the study area (spring and 

summer). Aerial surveys to investigate 

possible colonial waterbird, heron and 

raptor nesting sites. 

 

Acoustic detection of resident bats using 

automated Wildlife Acoustics SM2BAT 

detectors at sites distributed throughout 

the study area (spring/summer).   

 

Migration (May 2011; 

Aug-Oct 2011; Mar-May 

2012) 

 

Breeding birds (Jun-Jul 

2011; May-Jun 2012) 

 

Bat Acoustic (Jun-Jul 2011; 

Jun-Jul 2012, if warranted 

following review of 2011 

data) 
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Ecological Receptor Effects Pathways Recommended Studies Timing 

Game/furbearers 

 

(non-SAR only) 

Habitat loss. 

 

Road effects 

(disturbance, hunting, 

predation, roadkill). 

Incidental observations confirm species 

and distribution within study area. 

 

Traditional knowledge and cultural value 

of wildlife species and their habitats. 

 

Aerial observations (moose/deer winter 

yards, wildlife trails). 

 

Desktop and field confirmation of key 

wildlife habitat (e.g., wetland, stands of 

mature trees, etc.) and seasonal biology. 

 

Incidental (year round) 

 

Traditional 

(summer/fall/winter 2011) 

 

Aerial (winter 2011) 

Reptiles  

 

(SAR and non-SAR) 

Direct mortality 

during site 

preparation. 

 

Habitat loss. 

 

Road effects during 

operation 

(disturbance, roadkill). 

Incidental observations confirm species 

and distribution within study area. 

 

Focused habitat identification within 

construction footprint of Project elements 

(e.g., road alignments, laydown and 

tower areas). 

 

General habitat identification (and 

avoidance) by ELC delineation of 

wetland communities as preliminary 

constraints. 

 

Desktop review of key reptile habitat 

(e.g., overwintering sites, nesting and 

incubation areas) and seasonal biology 

(e.g., timings of key life history elements) 

to inform spatial and temporal avoidance 

and mitigation strategies. 

 

 

Incidental (spring, summer 

and fall) 

 

Mitigation methods will be 

developed and focused 

habitat ID and 

implementation of 

avoidance/mitigation will 

occur during design, pre-

construction and 

construction phases.   

Amphibians 

 

(SAR and non-SAR) 

Direct mortality 

during site preparation 

(watercourse & 

wetland crossings). 

 

Habitat loss. 

 

Sedimentation and 

erosion effects on 

aquatic and wetland 

habitats of 

amphibians. 

 

Road effects during 

operation (roadkill). 

 

Incidental observations confirm species 

and distribution within study area. 

 

Focused habitat identification within 

construction footprint of Project elements 

(e.g., watercourse and wetland crossings). 

 

General habitat identification (and 

avoidance) by ELC delineation of 

wetland communities as preliminary 

constraints. 

 

Desktop review of key amphibian habitat 

(e.g., overwintering sites, breeding areas) 

and seasonal biology (e.g., overwintering, 

emergence, breeding) to inform spatial 

and temporal avoidance and mitigation 

strategies. 

 

Incidental (spring, summer 

and fall) 

 

Mitigation methods will be 

developed and focused 

habitat ID and 

implementation of 

avoidance/mitigation will 

occur during design, pre-

construction and 

construction phases.   
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Ecological Receptor Effects Pathways Recommended Studies Timing 

Fish 

 

(non-SAR only) 

Harmful alteration, 

disruption, destruction 

(HADD) of fish 

habitat at watercourse 

crossings (minor 

tributaries only). 

 

Sedimentation and 

erosion during 

construction and 

operations. 

 

Focused fish habitat and fish community 

assessments within construction 

footprints (e.g., at watercourse crossings). 

Includes descriptions of physical habitat 

features (channel form, depth, flow, 

substrates, migration barriers, etc.), 

aquatic and riparian plant communities 

and fish community. Data to support 

selection of appropriate temporal, spatial 

and physical mitigation measures to 

minimize effects on fish habitat. 

Incidental (spring, summer, 

fall) 

 

Focused assessment of 

watercourse crossings will 

be undertaken at 

design/permitting stage to 

support application to DFO 

for Fisheries Act 

Authorization if HADD to 

occur 

 

Plants 

 

(SAR and non-SAR) 

Direct loss/mortality 

of vegetation in 

cleared areas. 

 

Loss of vegetation 

communities during 

construction.  Native 

plants may be used in 

traditional native 

medicine. 

Desktop delineation of vegetation 

communities (aerial image interpretation; 

Forest Resource Inventory mapping). 

Supports assessment of effects on plants 

and basis for wildlife habitat assessment. 

 

Identification of wetlands and SAR plants 

as preliminary constraints. 

 

Focused assessment, including 

confirmation of significant species, 

within construction footprints. 

 

Traditional knowledge and cultural value 

of wild plant species and their habitats. 

 

Aerial and ground-based confirmation of 

valued vegetation communities (e.g., 

large stands of white pine, wetlands). 

 

Field observations and 

confirmation of SAR, etc. 

(spring, summer, fall) 

 

Traditional (summer, fall 

2011) 

 

Focused  vegetation 

assessments may be 

required at design and pre-

construction phases to 

confirm SAR or significant 

plants or plant communities 

 

 

 

3.0 ECOLOGICAL STUDY APPROACH 

The ecological baseline study approach has been designed to determine site sensitivity to the Project 

through a broad landscape-scale analysis using known ecological data and life history information, 

supplemented by new data collected within the study area. Sensitive areas will be identified as 

preliminary constraints on the basis of such criteria as habitat features, vegetation community, wildlife 

distribution and migratory patterns. Areas of lower sensitivity will emerge as preliminary opportunities 

for Project footprint, including access roads, transmission lines and turbine sites. Fine tuning of the layout 

and configuration will involve focused wildlife habitat identification and avoidance, particularly for 

Species-at-Risk and plants and wildlife that have traditional cultural significance. These approaches allow 

for the parallel collection of seasonally dependent ecological information about the site, as well as allow 

for the design and development of the Wind Power Project within the FIT Program timelines.  

Consultation with the Responsible Authority is a key component of the work plan and will be initiated 

early in the process to facilitate and incorporate meaningful feedback.   
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3.1 PRELIMINARY INFORMATION ACQUISITION AND DESKTOP REVIEW 

Initial tasks of the baseline ecological studies were focused on compiling, reviewing and manipulating 

aerial and satellite imagery and forest/ecological mapping available for the study area. Due to the 

isolation of the site and lack of established transportation routes within the study area, much of the data 

available for use in this study include studies that were initiated by HIFN to serve their needs and remote 

sensing information. Work plan components for preliminary information acquisition include: 

 Identification of regional natural heritage features; 

 Assessment of landscape component features; 

 Forest Resource Inventory Mapping and Ecological Lands Mapping; 

 Database query on all known records of birds, bats, and SAR from local band, other studies 

conducted in the vicinity of the project site, local agency, naturalist  and Bird Studies Canada, and 

other expert records; and 

 A literature review of relevant plant and wildlife species studies, conservation objectives and 

issues related to the pathways of effect identified for the Project. 

 

Assessment of landscape components utilized the following satellite imagery sources:  

 FRI aerial photo ortho-images; 

 Geoeye-1 new satellite images (0.5 m pixel); 

 IKONOS archived satellite images (1 m pixel); 

 FRI classification mapping; 

 FRI Colour Infrared images; and, 

 FRI DEM. 

 

The imagery listed above was used to identify and map discrete units of habitat and cover, and these are 

among the primary constraints to the wind farm layout.  Raw satellite imagery (Figure 2) and Forest 

Resource Inventory (FRI) mapping (Figure 3) and its associated layers are used to obtain other 

information regarding the topography and terrain associated with the site and was used to classify data 

into Ecological Lands Classification (ELC) Units.  The ELC is used to delineate areas of landscape for 

sensitivity analysis based on vegetation community types and habitat associations for wildlife species and 

communities.  

 



Nigig Power Wind Farm Project - Background Ecological Studies July 2011 
Henvey Inlet First Nation, Pickerel River, Ontario  Project No. TA8027 
 

 

LGL Limited  Page 7 

At present, the focus of the ELC-based analysis is identification and delineation of wetland units 

throughout the study area. The ELC analysis has been based on satellite and air photo images, 

supplemented by ground-truth surveys by the project botanist through reconnaissance of the study area by 

fixed wing aircraft, boat and pedestrian surveys. This has provided a preliminary constraint layer for the 

study area, as there are numerous ecological, engineering and economic justifications for avoiding 

intrusion of Project elements into wetlands. Specifically, minimizing intrusion into and crossing of  

wetland areas is a key mitigation strategy to limit Project effects on sensitive plant communities, potential 

SAR plants, fish and fish habitat, key amphibian habitats including breeding, nursery and overwintering 

areas, key reptile habitats including overwintering sites of SAR turtles and snakes and important breeding 

and feeding habitat for many other wildlife species. 

 

3.2 FIELD INVESTIGATIONS 

Screening level information will be obtained for the identification of major constraint areas, such as 

hibernaculae of bats and reptiles, major flyway corridors, waterfowl congregation areas, major wetlands, 

and areas of high quality vegetation communities (unique habitats such as fens, bogs, seepage zones, sand 

barrens, alvars) which have the potential for rare plants; and forested areas with high affinity for breeding 

birds and other wildlife. Once the major constraint areas are identified, it is anticipated that the 

information can be used to plan project components away from these zones. As constraints and Project 

design are considered in an iterative fashion, focused confirmation of plant and wildlife habitat, species 

and community characteristics will be undertaken on a site-specific basis within the project study area to 

support avoidance, mitigation and restoration strategies.  

 

Because of the timeline associated with this project, preliminary field work collection was recommended 

to ensure that seasonally dependent data is collected in a timely manner to allow for fine tuning of the 

wind turbine layout.  Biological fieldwork commenced in late April 2011 through reconnaissance 

investigations of the site and field observations of spring migratory birds, breeding birds, and bats.  

Incidental observations for other species and habitat features were also collected at that time. 

 

33..22..11  AAvviiaann  SSuurrvveeyyss  

Avian surveys have been targeted for migratory and breeding birds, as detailed in the following sections.  

The sections are separated by breeding bird consideration and field approach, and the migratory birds and 

field approach. 
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3.2.1.1 Breeding Bird Survey Considerations 

 Waterfowl – breeding waterfowl are not expected to be abundant, however could be present in 

wetlands or small lakes and ponds. 

 Raptors – breeding raptors may be at increased risk of collision with turbines because they tend 

to fly high and traverse the area repeatedly on a daily basis.   

 Colonial Waterbirds – nesting colonies of species such as Double-crested Cormorant, Great 

Blue Heron, Black-crowned Night-Heron, gulls and terns may be present in the study area, and if 

so could be a concern depending on their location relative to the Project.   

 Passerines – although not expected to be at great risk of mortality from turbines, habitat of 

breeding passerines could be affected by the Project.  At this point, field studies have focused on 

covering the study area well and covering representative habitats to obtain a landscape-level 

understanding of breeding bird community and distribution. 

 

3.2.1.2 Field Study Approach to Breeding Birds 

 Waterfowl – incidental observations were made by field staff while in the study area during the 

2011 breeding bird season. 

 Raptors – An aerial survey was flown on June 9th to search for large nests (herons, hawks and 

eagles). Territories for more secretive species may be detected during breeding bird point counts 

(see below) or incidentally. 

 Colonial Waterbirds – Aerial survey conducted to discover nesting colonies of Great Blue 

Heron. Gull and tern colonies will be investigated by a coastal survey conducted by boat, as well 

as observations from the air.   

 Passerines – Point counts and incidental observations will be used as the effective means for 

developing a species list for the site. Point counts followed EC guidelines, and will be used for 

the purpose of contributing to existing knowledge of the use of the site by birds during the 

breeding season, and to facilitate comparisons with the post-construction breeding bird 

community.  Surveys were undertaken twice during the breeding season. Points were placed in 

representative habitats and distributed across the landscape to capture any habitat gradient which 

may be present across the study area.     

 

Monitored Species / 

Behaviour 
Sampling Method Timing and Frequency 

Waterfowl Incidental observations from ground and 

aerial surveys 

Throughout breeding season 

Raptors  Aerial survey for large stick nests (Bald 

Eagle, Osprey), incidental observations.   

Breeding season  

Colonial Waterbirds Aerial survey for heron nests, boat-based 

surveys of outer islands for other species 

Breeding season 

Passerines A series of point counts established across 

the study area 

Each point surveyed twice between May 30 

and July 7, at least 10 days apart 
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3.2.1.3 Migratory Bird Considerations 

 Waterfowl – migrating waterfowl may use Henvey Inlet or inlets to the north or south as 

stopover areas and this potential needs to be verified by field observations.  Of particular concern 

would be overland flights by migratory waterfowl between Henvey Inlet and inlets to the north or 

south. 

 Raptors – migrating raptors typically follow shorelines of Great Lakes. Field investigations will 

need to determine the magnitude of raptor migration through the site and where it is concentrated.  

 Passerines (nocturnal migrants) –  the majority of passerines migrate at night, at altitudes from 

close to ground level to well over 1 km.  They are at risk of collision with towers and with the 

turbines, with an increased risk by lighting on the towers.  Field investigations will need to 

determine the magnitude and altitude of nocturnal migrants across the study area.  Nocturnal 

passerine migration generally occurs along a broad front, and flight altitude is largely determined 

by weather, however local features such as ridges or valleys may concentrate the number of 

migrants exposed to risk. Fortunately, the study area is characterized by relatively low relief. 

 Passerines (stopover sites) – migration is energetically demanding for passerines and they 

require stopover habitat to feed and rest before continuing with migration.  Habitat destruction in 

stopover areas is thought to be a primary cause of decline in migratory birds.  This may not be as 

much of a concern for this project since the habitat in the surrounding area is fairly intact and the 

Project footprint would disturb only a small percentage of available natural habitat within the 

study area.  However, shorelines can concentrate migrants so field investigations need to 

determine whether some areas are particularly important stopover sites. 

 

3.2.1.4 Proposed Field Study Approach to Migratory Birds 

 Waterfowl – visual monitoring, including passive IR camera techniques, and aerial observation 

surveys using fixed wing aircraft will be used to determine the magnitude and extent of waterfowl 

migration.  These techniques will be employed at the site during the Fall Migration period in 

2011 and Spring Migration in 2012. 

 Raptors – raptor observation posts have been established in three locations along the Inlet.  

Regular visual watches during spring and fall migration are a straightforward method to 

determine magnitude of use and species involved.  Diurnally migrating passerines such as Blue 

Jays and blackbirds will also be observed by this method. 

 Passerines (nocturnal migrants) – visual and passive IR surveys will be used to monitor the 

movement of passerines during the Fall Migration period in 2011 and Spring Migration in 2012.  

The survey will utilize a number of locations situated along an east-west transect, accessible by 

boat along Henvey Inlet.  
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 Passerines (stopover sites) – regular stopover counts will be undertaken along a series of 

transects which will be surveyed weekly during the migration period.  All birds encountered will 

be recorded (species & number).   

 

Monitored Species 

/ Behaviour 
Sampling Method Timing and Frequency 

Waterfowl Fixed wing aerial surveys of the study area and the 

immediately surrounding region  

3 aerial surveys of region spaced 

throughout the migration period 

Raptors and Diurnal 

Migrants 

Standardized watches from 3 sites along the inlet. September & October; 3 to 4 days 

per week 

Nocturnal Migrants Thermal infrared camera will be used to observe 

nocturnal migrants.   

A number of acoustic monitoring units will be spaced 

along the inlet to record night migrating birds. 

IR – 2 weeks in September 

Acoustic – September to October 

Stopover sites 

(passerines) 

A series of transects will be set up across the study 

area and surveyed weekly for migrants 

Mid August to October; 2 to 3 times 

per week 

 

33..22..22  BBaatt  SSuurrvveeyyss  

A screening level survey will be implemented in 2011 to determine the level of use of the site by bats, to 

identify significant habitat, and important habitat features or high use areas in the project area. Acoustic 

monitors were deployed in June and July 2011. The results of the 2011 acoustic monitoring will be 

reviewed to determine if additional monitoring is warranted perhaps in a more focused assessment based 

on initial data analysis and emerging Project layout.  

 

3.2.2.1 Acoustic Monitoring of Bats 

GENIVAR and LGL have initiated preliminary acoustic monitoring in June and July 2011 to attempt to 

identify the relative levels of bat activity across the study area during the late spring and early summer. 

These surveys are not focused on any anticipated turbine layout, but were intended to achieve broad 

geographical coverage of the study area, utilizing the established breeding bird routes for logistical 

efficiency. This preliminary data will contribute to a landscape-level understanding of bat distribution 

throughout the study area. The work plan includes: 

 Deployment of 10 automatic acoustic monitors (Wildlife Acoustics SM2BAT units) at sites 

throughout the study area; 

 Deployment and retrieval along or adjacent to existing breeding bird study routes for logistical 

efficiency; 

 Shifting monitors to a number of locations to increase coverage; and, 

 Incidental observations of bats during field surveys. 
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3.2.2.2 Bat Migration Monitoring 

Bat migration will be investigated concurrently with bird migration with the use of visual observations 

augmented by the use of passive IR camera. The fall migratory study period from August to October is 

intended to capture peak bat activity in August. 

 

33..22..33  WWiillddlliiffee  HHaabbiittaatt,,  FFiisshh  HHaabbiittaatt,,  aanndd  SSppeecciieess--aatt--RRiisskk  

Unlike other wind farm projects where the majority of wind turbine components will be situated in 

remnant agricultural lands, the Nigig Power Wind Farm Project will be situated in relatively undisturbed 

lands.  Accordingly, it can be assumed that the ultimate wind farm location will be within an area already 

occupied by native flora and fauna, including several SAR. Blanding’s Turtle, Five-lined Skink, Fox 

Snake, Hognose Snake and Massasauga Rattlesnake have been confirmed in the study area. At least one 

SAR plant species may occur within wetlands in the study area, although it cannot be confirmed until 

August or September. 

 

Early indications are that wildlife SAR may be broadly distributed throughout the study area, occupying 

specific suitable habitats within the mosaic of upland and wetland that characterizes the local terrain. 

Baseline ecological investigations may benefit from incidental and focused confirmation of species 

presence; however detailed identification of specific habitats and occurrences is likely to be focused 

during an iterative detailed design and “tweaking” of the Project layout. This approach is proposed to 

address fish habitat and wildlife habitat for plants, amphibians, reptiles, birds and mammals, as detailed 

avoidance and mitigation strategies are developed using known species-specific life history and habitat 

associations. Avoidance of critical habitats to the extent possible will be a key strategy, in combination 

with identification and use of timing windows to avoid harm to sensitive seasonal life stages (e.g., nests) 

or during vulnerable periods (e.g., hibernation, gestation). Where sensitive habitats may be disturbed, 

focused mitigation may include relocation of individual specimens and associated habitat elements such 

as cover items (e.g., rocks and logs) outside of the work area. Mitigation/avoidance strategies throughout 

the Project phases will shift from early identification of broad preliminary constraints at a landscape level 

to the site-by-site implementation of mitigation plans during design, assessment and construction of 

access roads, watercourse crossings, turbines and transmission infrastructure. It is anticipated that 

ongoing consultation with CWS will occur throughout the project in relation to these species. 
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Figure 1 Location of Nigig Power Wind Farm Project Study Area 
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 (Source:  GeoEye Jun 2003 to July 2008 compilation) 

Figure 2 Satellite Imagery of the Nigig Power Wind Farm Project Area (Project Study Area shown in red) 
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 (Source:  MNR, 1995-98 data) 

Figure 3 Forest Resource Inventory of the Nigig Power Wind Farm Project Area (Project Study Area shown in red) 
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