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3.2 Monitoring and Maintenance of Nest Boxes Installed in Previous Years 

Of the 64 boxes targeted for monitoring from May 31 to June 2, 2022, two were not available and 62 were 
potentially available for use. One nest box scheduled for monitoring in 2022 could not be found and was 
presumably lost during vegetation clearing after a change in clearing boundaries or during inclement 
weather. A second box had been destroyed by a falling tree. Six additional boxes that had previously been 
deactivated (Photo 2) were visited to check their condition, although they were not on the list of boxes 
targeted for monitoring in 2022. 

Repairs were made to one box, and old wasp nests (Photo 3) were removed from three boxes. New nest 
material was added to 34 boxes. One additional box (C-20) that had not been scheduled for monitoring 
in 2022 was checked as it was adjacent to a box that was on the list for 2022 monitoring. The status of 
each box at the time of monitoring is presented in Appendix C.  

  
Photo 3 Deactivated Nest Box Photo 4 Wasp Nest Inside Nest Box 

Twenty-six boxes showed signs of current or previous bird use such as nesting material, feathers, eggs or 
birds present. Two boxes contained active nests. An adult American kestrel (Falco sparverius) 
with five eggs was found in box E3-16 (Figure 2, Photo 5). Box F-29 contained an adult bufflehead 
(Bucephala albeola) with nine eggs (Figure 3, Photo 6,). Flying squirrels (Glaucomys sabrinus) 
were discovered using two boxes (Photo 7). Other signs of rodent use, such as droppings, tooth marks 
(Photo 8), or food caches, were observed at seven additional boxes during monitoring. 
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LIMITATIONS OF REPORT  
This report and its contents are intended for the sole use of BC Hydro and Power Authority and their agents. Saulteau EBA 
Environmental Services Joint Venture does not accept any responsibility for the accuracy of any of the data, the analysis, or 
the recommendations contained or referenced in the report when the report is used or relied upon by any Party other than 
BC Hydro and Power Authority, or for any Project other than the proposed development at the subject site. Any such 
unauthorized use of this report is at the sole risk of the user. Use of this report is subject to the terms and conditions stated 
in Saulteau EBA Environmental Services Joint Venture’s Services Agreement. Saulteau EBA Environmental Services Joint 
Venture’s Limitations on Use of This Document are provided in Appendix D of this report. 
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EXECUTIVE SUMMARY 
Saulteau EBA Environmental Services Joint Venture (SEES JV) completed surveys of ground-nesting raptors 
(i.e., Short-eared Owl [Asio flammeus] and Northern Harrier [Circus hudsonius]) in the area of BC Hydro and Power 
Authority’s (BC Hydro) Site C Clean Energy Project (“Site C”) in spring and summer 2022. The surveys were part 
of BC Hydro’s Ground-Nesting Raptor Follow-up Monitoring Program. This report describes the methods used to 
conduct the surveys and provides a summary of the results. 

The 2022 ground-nesting raptor surveys were conducted using two methods: (1) Field surveys were conducted 
along transects and at standwatch stations to detect Northern Harrier and Short-eared Owl, and (2) Autonomous 
Recording Units (ARUs) were established at select standwatch stations with the purpose of detecting Short-eared 
Owl through human-listening.  

The ground-nesting raptor field surveys were completed within three cleared portions of the Site C construction 
headpond: Cache Creek, Bear Flats, and along the Peace River between the Halfway River and Moberly River. 
The surveys were conducted either through transects or through stationary standwatches. Ground-nesting raptor 
surveys were completed at each transect and standwatch station up to six times over May and June 2022 
(three daytime visits and three evening surveys at select sites). The cleared portions near Bear Flats and Cache 
Creek were accessed on foot and the areas along the Peace River were accessed by boat.  

ARUs were deployed at seven stations throughout the survey area that were assessed as having the highest habitat 
potential for Short-eared Owl. These seven stations were located along transects or at standwatch stations in the 
Bear Flats and Peace River survey areas at locations that had experienced between two to four growing seasons 
since clearing. The ARUs were retrieved after a month of recording and three audio recordings taken near sunset 
were randomly selected from separate nights at each station and analyzed and interpreted for Short-eared Owl 
through human listening.   

No Short-eared Owls were detected during the field surveys or through human listening of the ARU recordings. 
Northern Harriers were observed ten times throughout the May and June surveys. The majority of the Northern 
Harrier activity was observed within the Bear Flats/Cache Creek survey areas. No behaviours suggestive of 
Northern Harrier nesting were observed. Surveys in 2023 will continue in cleared areas within the construction 
headpond.  
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1.0 INTRODUCTION 
Saulteau EBA Environmental Services Joint Venture (SEES JV) completed surveys of ground-nesting raptors in 
the area of BC Hydro and Power Authority’s (BC Hydro) Site C Clean Energy Project (“Site C”) in spring and summer 
2022. The surveys were part of BC Hydro’s Ground-Nesting Raptor Follow-up Monitoring Program 
(BC Hydro 2016). Ground-nesting raptor surveys have occurred annually since 2016. This report describes the 
methods used to conduct the surveys and provides a summary of the results from 2022.  

The Ground-Nesting Raptor Follow-up Monitoring Program is specifically focused on two ground-nesting raptor 
species: Short-eared Owl (Asio flammeus) and Northern Harrier (Circus hudsonius) (Table 1).  

Table 1: Species Covered in the Ground-Nesting Raptor Follow-up Monitoring Program  
Common Name Scientific Name BC List COSEWIC 1 Status SARA 2 Status 

Short-eared Owl Asio flammeus Blue Threatened Schedule 1 – Special Concern 
Northern Harrier Circus hudsonius Yellow - - 

1 COSEWIC – Committee on the Status of Endangered Wildlife in Canada.  
2 SARA – Species at Risk Act. 

 
The objectives of the ground-nesting raptor monitoring program are to determine the following: 

 The number of Northern Harrier and Short-eared Owl nesting in areas cleared within the construction headpond 
prior to reservoir filling; 

 The effects of seasonal construction headpond flooding on Northern Harrier and Short-eared Owl nests; and 

 The use of open fields within mitigation properties by Northern Harrier and Short-eared Owl as nesting habitat.  

2.0 EXISTING DATA 
Baseline surveys for Northern Harrier were conducted in 2010 (Hilton et al. 2013). One Northern Harrier was 
observed within the proposed reservoir footprint and 15 were observed outside the Peace River valley. An additional 
50 Northern Harrier were recorded incidentally between 2006 and 2016 (Hilton et al., 2016). The majority of these 
observations were associated with agricultural fields and upland habitats removed from the Peace River. No nests 
of Northern Harrier were identified during the baseline studies. For the ground-nesting raptor follow-up monitoring 
conducted annually since 2016, Northern Harrier have been observed hunting within and adjacent to the proposed 
reservoir and one nest was found within the proposed reservoir footprint though not within an area cleared for 
reservoir preparation.  

Baseline surveys for Short-eared Owl were conducted in 2006, 2010, and 2012 (Hilton et al., 2016). Short-eared 
Owls were not detected during targeted surveys in 2006, although one was observed incidentally during another 
survey. Twelve Short-eared Owls were detected during surveys in 2010, with one detection indicating evidence of 
breeding (begging calls). No Short-eared Owls were observed in 2012. One of the 12 Short-eared Owl observations 
during the three years of baseline surveys was within the Peace River valley; all other observations were outside 
the valley in neighbouring plateau areas. For the ground-nesting raptor follow-up monitoring conducted annually 
since 2016, no Short-eared Owls have been observed in or adjacent to cleared portions of the reservoir or elsewhere 
in the Peace River valley. 
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3.0 METHODS 
The 2022 ground-nesting raptor surveys were conducted using two methods:  

1. Field surveys were conducted along transects and at standwatch stations to detect Northern Harrier and 
Short-eared Owl; and  

2. Autonomous Recording Units (ARUs) were deployed at select standwatch stations as a pilot study to determine 
if acoustic recordings could be used to detect Short-eared Owl in late-evening hours when sites cannot be 
surveyed by human observers. 

Surveys were conducted in cleared portions of the construction headpond between the dam site and the Halfway 
River. Surveys of the mitigation properties were conducted in 2016 and 2017. Use of the mitigation properties in 
their current conditions (i.e., in the absence of any land-use changes or habitat modification) by ground-nesting 
raptors has been well documented and further surveys would likely not provide new information. Surveys of the 
mitigation properties were therefore not conducted in 2022. Surveys of these areas will be performed again when 
the reservoir has been inundated or when there are substantial land use changes or habitat modifications in the 
mitigation properties, whichever occur first. 

3.1 Field Surveys 

Surveys were conducted at 36 standwatch stations within the three areas outlined in Table 2 and on Figures 1 
through 8 (see Appendix B for a full list of the standwatch stations surveyed in 2022 and the survey history of each 
station from 2016 – 2022): 

 The Bear Flats area had a single transect with five standwatch stations located along its length (Figure 2).  

 The Cache Creek area consisted of a single standwatch station (Figure 3).  

 The Peace River area was the largest survey area, with five transects (for a total of 25 standwatch stations) 
between the Moberly River and Cache Creek and five standwatch stations located between Cache Creek and 
the Halfway River (Figures 3 to 8). No new survey stations were established within the Peace River area this 
year.  

Within these three areas, ground-nesting raptors were surveyed up to six times over May and June 2022 to capture 
earlier, middle, and later stages of their breeding season. The surveys were conducted using a combination of 
transects and stationary standwatches. The cleared Bear Flats and Cache Creek areas were accessed by foot and 
the cleared Peace River areas were accessed by boat. Surveys were completed by two teams of two observers. 
Each team was composed of a biologist with raptor survey experience and an assistant (Appendix C). 

The single remaining station located within the previously surveyed Highway 29 area, H29SW06, was located within 
an active gravel pit and was not accessible for the 2022 surveys. This was the only station surveyed in 2021 that 
was not surveyed in 2022. 
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Table 2: 2022 Survey Areas with Dates and Times 
Survey 

Location First Visit Second Visit 
(Evening) Third Visit Fourth Visit 

(Evening) Fifth Visit Sixth Visit 
(Evening) 

Bear Flats May 19, 2022 
08:35 – 11:07 

May 19, 2022 
20:25 – 21:15 

(Only surveyed 
BFSW01 and 

BFSW02) 

June 6, 2022 
04:41 – 07:13 

June 6, 2022 
20:30 – 21:25 

(Only surveyed 
BFSW01 and 

BFSW02) 

June 20, 2022 
10:11 – 12:53 

June 24, 2022 
20:14 – 21:11 

(Only surveyed 
BFSW01 and 

BFSW02) 
Cache Creek May 19, 2022 

13:13 – 13:33 
May 19, 2022 
21:24 – 21:44 

June 6, 2022 
08:50 – 09:10 

June 6, 2022 
21:38– 21:58 

June 21, 2022 
11:47 – 12:07 

June 24, 2022 
21:42 – 22:02 

Peace River May 17, 2022 
08:00 – 16:15 

& 
May 18, 2022 
07:45 – 16:30 

No evening 
surveys 

conducted 

May 31, 2022 
07:04 – 14:00 

& 
June 1, 2022 
09:32 – 09:52 

& 
June 2, 2022 
09:48 – 11:20 

No evening 
surveys 

conducted 

June 18, 2022 
06:49 – 14:20 

& 
June 19, 2022 
10:50– 11:12 

& 
June 21, 2022 
09:22 – 10:51 

No evening 
surveys 

conducted 

 
Northern Harrier are diurnal, and research suggests they are generally active between 05:30 and 21:30 (Smith et 
al. 2011). Short-eared Owl are a crepuscular species and optimal survey timing is in the evening just prior to civil 
twilight (Wiggins at al. 2006). While most surveys were conducted during daytime hours, three evening surveys 
were conducted at three select sites to increase the likelihood of detecting any Short-eared Owl present (the 
“evening” visit columns in Table 2). The evening surveys were limited to areas that could be safely accessed by 
truck due to the logistical and safety considerations that come with conducting surveys in cleared portions of the 
reservoir that require boat access. Evening surveys would require boating in very low light or dark conditions after 
surveys are complete, which would not be considered a safe work practice by BC Hydro. 

3.1.1 Transect Survey Protocol 

The transect surveys were conducted by walking at a speed of 0.5 – 2 km/hr while looking and listening for birds. 
Surveyors stopped whenever required to confirm identification and record data. The walking transects were located 
only in cleared portions of the reservoir. Surveyors selected walking paths that provided visual coverage of the 
entire portion of suitable habitat in each area. During the transect, surveyors stopped at each established 
standwatch station to complete a standwatch survey. From each standwatch station the surveyors had a view from 
the previous standwatch station to the next station in the transect. Adding these standwatches into the transect 
surveys allowed surveyors to observe areas for longer periods to increase the potential to observe bird activity and 
nesting behaviour for the purpose of locating ground-nesting raptor nests. Standwatches were conducted by 
observing from a stationary position for approximately 20 minutes.  

Surveys were not completed during periods of high wind (greater than Beaufort 3; 12 – 19 km/hr), rain or fog, when 
bird activity and detectability are likely to be low. The order that the stations were visited was different on each of 
the survey days so that time of day varied between visits. 
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For all raptor observations, species, sex, age, activity, distance and compass direction were recorded. Other 
species were recorded as incidental observations (Appendix A). Since ground-nesting raptor nests can easily be 
destroyed by human traffic, surveyors were instructed to observe for behaviour suggesting a nest was nearby 
(e.g., one or both of the pair returning to the same location with nesting materials or food, a pair of Northern Harriers 
exchanging prey or nesting materials through aerial passes, or a male Short-eared Owl defending a nest with 
distraction displays) rather than conduct intensive foot searches to locate a nest.  

3.1.2 Standwatch Survey Protocol Without Transects 

Standwatch surveys in the absence of associated transects were conducted in cleared portions of the reservoir that 
(1) could not be visited by foot due to impassible terrain, and/or (2) could not be linked with other standwatch 
stations to form a transect. Standwatches were conducted by observing from a stationary position for approximately 
20 minutes.  

Surveys were not completed during periods of high wind (greater than Beaufort 3, 12 – 19 km/hr), rain or fog. The 
order that the stations were visited were different on each of the survey days. 

Ground-nesting raptor observations were collected following the same protocol as described in Section 2.1.1 for 
transect surveys. 

3.2 Autonomous Recording Unit Surveys 

An ARU is a standalone audio recording device that can be deployed and left for a period of time to record 
vocalizations or other sounds. The audio recordings are analyzed and interpreted once the recording units have 
been retrieved. ARUs are a commonly used tool to survey birds (Shonfield and Bayne 2017). The benefit of using 
ARUs for bird surveys is that the units can be deployed during daylight hours in areas that cannot be easily or safely 
accessed in the evening/night (i.e. along the Peace River) when species such as Short-eared Owl are active, 
allowing for monitoring in areas that would otherwise be difficult to survey.  

Short-eared Owl are not especially vocal (Wiggins et al. 2020) and surveys for this species are best conducted 
using visual ground surveys. However, ARUs could be a useful supplement to visual surveys if Short-eared Owl 
vocalizations can be reliably detected by a human listener in recordings. This would allow for listening of recordings 
at locations that could not otherwise be surveyed in evening hours.  

To informally test the utility of ARUs for detecting Short-eared Owls and determine if ARUs could be a useful addition 
to supplement the ongoing visual ground surveys at Site C, an experimental trial was conducted from 2020 to 2022. 
ARUs were deployed at select standwatch stations with the intent that Short-eared Owl would be detected by visual 
survey and recordings could then be reviewed to identify Short-eared Owl vocalizations. Ideally, ARUs would be 
deployed at locations where Short-eared Owls are known to occur; however, previous surveys have not identified 
any Short-eared Owl in or adjacent to the reservoir area.  

ARUs (Song Meter SM4 from Wildlife Acoustics Inc.) were deployed at seven stations that were assessed as having 
the highest habitat potential for Short-eared Owl. These seven stations were located along transects or at 
standwatch stations in the Bear Flats and Peace River survey areas in locations that had experienced between two 
to four growing seasons since clearing (Table 3). These sites were abundant in low vegetation, grasses, shrubby 
regrowth, and had abundant coarse woody debris. A description of the habitat at each ARU survey station can be 
found in Section 3.1. 

  



 SITE C GROUND-NESTING RAPTOR MONITORING 2022 ANNUAL REPORT 
 FILE: 704-ENW.PENW03042-02.GNRM22 | DECEMBER 22, 2022 | ISSUED FOR USE 
 

 

 5 
 
 
Site C GNRM Annual Report 2022.docx 

Saulteau EBA Environmental Services Joint Venture (SEES JV)

Table 3. 2022 ARU Survey Station Locations 
ARU Survey 

Station Location Reference UTM Zone UTM Easting UTM Northing 

PRSW04 Along Peace River Transect #1 10V 624853 6233390 
PRSW06 Along Peace River Transect #2 10V 626238 6232838 
PRSW15 Along Peace River Transect #3 10V 622112 6232810 
PRSW17 Along Peace River Transect #4 10V 619113 6232097 
PRSW26 Along Peace River Transect #5 10V 612173 6236510 
BFSW02 Along the Bear Flats transect. 10V 611565 6237462 
PRSW31 Peace River Standwatch Station 10V 600090 6233286 

 
The ARUs were installed from May 17 to 19, 2022 and were collected from June 18 to 21, 2022. The ARUs were 
installed based on the deployment protocol of Lankau (2015). Each unit was mounted on a wooden stake or affixed 
to a tree approximately 1 m from the ground. The ARUs were set to record for 10 minutes every half hour each 
evening for the duration of deployment. The evening recordings were collected between 20:00 to 00:10 
(i.e., midnight). The ARUs recorded 2-channel stereo, compressed W4V-8 files at 24 KHz. 

To increase the probability of Short-eared Owl detection, recordings that could be selected for human listening were 
restricted to those taken as close to sunset (approximately 21:55 in June) as possible, when Short-eared Owls are 
likely to be most active. Three 10-minute recordings, taken at either 21:30 or 22:00, were randomly selected from 
each station for human listening, for a total of 18 recordings. The three recordings were selected from different 
nights during the ARU deployment period. If a selected recording had persistent wind or rain, a new recording was 
randomly selected to avoid periods of low Short-eared Owl activity or decreased ability to detect sounds. The 
compressed W4V files were converted to uncompressed WAV files using the Kaleidoscope software (version 5.3.8) 
by Wildlife Acoustics. The uncompressed WAV files were then imported into Audacity (version 2.4.2) for human 
listening.  The trained human listener played back each recording and was instructed to record Short-eared Owl 
calls, including barks, screams, bill snaps and male courtship hoots detected in 1-minute intervals; replay any 
section needed to accurately track and count Short-eared Owl detections; and estimate perceived distance to each 
individual (near, mid and far). Human listening was conducted by the same trained human listener for all recordings. 

4.0 RESULTS 
4.1 Habitat at Survey Areas 

Habitat information for each survey station was noted during surveys to determine the quality of the cleared area 
as hunting and nesting habitat for ground-nesting raptors. Table 4, below, describes the habitat at each survey 
station. Photographs of the habitat at each station are presented on Figures 2 to 8. 
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Table 4: Habitat at Peace River Standwatch Stations and Transects during the 2022 Surveys 

Transect or 
Survey Station Cleared 

Growing 
Seasons Since 

Clearing 
Habitat 

Bear Flats Survey Area – Transect Only 
Bear Flats 
Transect 
 BFSW01 
 BFSW02 
 BFSW03 
 BFSW04 
 BFSW05 

Winter 2018/2019 3 The cleared area was experiencing vegetation regrowth with 
high percent cover (> 90%) of grasses, forbs and shrubs. 
Shrubs were approximately 1 m high. The cleared area is 
bounded by the Peace River to the south and by aspen forests 
growing on dry south-facing slopes to the north.  

Cache Creek Survey Area – Standwatch Only  

CCSW07 Partial clearing in 
Winter 2016/2017 

 

Partial clearing in 
Winter 2018/2019 

5 
 
 

3 

Reestablished vegetation is dominated by grasses and 
patches of low shrubs approximately 1.0 m in height. The area 
is oriented south towards Cache Creek, bounded by Highway 
29 to the north and surrounded by deciduous riparian forests. 

Peace River Survey Area – Transect and Standwatch 
Peace River  
Transect #1  
 PRSW02 
 PRSW03 
 PRSW04 

Winter 2017/2018 4 A cleared and mulched bench in the river channel with thick 
herbaceous and shrubby regrowth covering 90% of the 
cleared area. Some grassy, open areas are still present. The 
dominant shrubs are prickly rose, Saskatoon berry and wolf 
willow. Some balsam poplar saplings are > 2.0 m tall, but most 
shrubs are around 1.0 m tall. It is bounded on the northern and 
southern sides by intact strips of open riparian forest between 
the cleared area and the Peace River. 

Peace River  
Transect #2 
 PRSW05 
 PRSW06 
 PRSW07 
 PRSW08 

Winter 2017/2018 4 A cleared stretch of coniferous forest on a north-facing slope 
with abundant grass, herb and shrub regrowth covering 90% 
of the area. The balsam poplar saplings are around 2.0 m tall, 
but the majority of the shrubs are around 1.0 m tall. The 
transect is bounded to the south by the Peace River, and to 
the north and west by coniferous forest. 

Peace River  
Transect #3 
 PRSW11 
 PRSW12 
 PRSW13 
 PRSW14 
 PRSW15 

Winter 2018/2019 
 
 

(Except PRSW15 
which was cleared 

2019 / 2020) 

3 
 
 
2 

A large cleared and mulched area encompassing Tea Island. 
Vegetation cover along the transect is high (>90%). The old 
back channels that braid through this area are dominated by 
forbs and grasses, and the upland areas are revegetating with 
forbs, grasses and shrubs. The balsam poplar saplings are 
around 2.0 m tall, but the majority of the shrubs are around 1.0 
m tall.  It is bounded by dry south-facing slopes to the north 
and an intact strip of riparian forest along the Peace River to 
the south. 
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Transect or 
Survey Station Cleared 

Growing 
Seasons Since 

Clearing 
Habitat 

Peace River  
Transect #4 
 PRSW16 
 PRSW17 
 PRSW18 
 PRSW19 
 PRSW20 
 PRSW21 
 PRSW22 
 PRSW23 

Winter 2019/2020 2 The flat floodplain areas and the southern slopes were cleared 
and mulched. Some exposed soils, and abundant small and 
large woody debris remain. Vegetation regrowth is moderate 
and consists of grasses, herbs and short shrubs (<1 m tall) 
covering approximately 75% of the area.  It is bounded to the 
north by the Peace River, and to the south by coniferous 
forest. Riparian buffers were left around the perimeters of the 
clearcut areas. 

Peace River  
Transect #5 
 PRSW24 
 PRSW25 
 PRSW26 
 PRSW27 
 PRSW28 

Winter 2019/2020 2 This area had been cleared and mulched. Some exposed 
soils, and abundant small and large woody debris still remain. 
Vegetation regrowth is moderate and consists of grasses, 
herbs and mostly short shrubs (<0.5 m tall) covering 
approximately 70% of the area. Dominant shrub species are 
prickly rose and soopolallie. It is bounded to the north by the 
Peace River, and to the south by coniferous forest. Riparian 
buffers were left around the perimeters of the clearcut areas. 

PRSW31 Winter 2019/2020 2 The area had been cleared and mulched. Approximately 75% 
of the area is experiencing vegetation regrowth, and consists 
of grasses, herbs and low shrubs under 0.5 m in height. The 
station is located on a river island and a riparian buffer was left 
around the perimeter of the cleared island. 

PRSW32 Winter 2019/2020 2 The area had been cleared and mulched. Approximately 75% 
of the area is experiencing vegetation regrowth, and consists 
of grasses, herbs and low shrubs under 0.5 m in height. The 
station is located on a river island and a riparian buffer was left 
around the perimeter of the cleared island. 

PRSW33 Winter 2019/2020 2 The area had been cleared and mulched. Approximately 75% 
of the area is experiencing vegetation regrowth and consists of 
grasses, herbs and low shrubs under 1.0 m in height. The 
station is located on a river island and a riparian buffer was left 
around the perimeter of the cleared island. 

PRSW34 Winter 2019/2020 2 A small, cleared area surrounded by mainly deciduous trees. 
Approximately 75% of the cleared and grubbed area is 
experiencing vegetation regrowth and consists mostly of 
grasses, herbs and low shrubs. It is bounded to the east and 
south by the Peace River and to the north by floodplains, and 
Highway 29. 

PRSW35 Winter 2019/2020 2 A small, cleared area surrounded by mainly deciduous trees. 
Approximately 75% of the cleared and grubbed area is 
experiencing vegetation regrowth and consists mostly of 
grasses, herbs and low shrubs less than 1.0 m tall. It is 
bounded to the east and south by the Peace River and to the 
north by floodplains, and Highway 29. 
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4.2 Transect Results 
Seven Northern Harriers were observed along transects within the Bear Flats and Peace River survey areas 
(Table 5). During the May 19 surveys along the Bear Flats transect, four Northern Harriers were observed during 
daytime surveys and one Northern Harrier were observed during evening surveys. It is likely that these were repeat 
observations of one or a few individuals present within the Bear Flats area at that time. On May 31, one Northern 
Harrier was observed along Peace River Transect #1, and on June 20, one Northern Harrier was observed along 
the Bear Flats Transect. No nests or behaviour suggesting the presence of nests were observed along any of the 
transects surveyed. Short-eared Owl was not observed along any of the transects. 

4.3 Standwatch Results 

Three Northern Harriers were observed at standwatch only stations (Table 5). One Northern Harrier was observed 
at the Cache Creek standwatch station on May 19, one was observed at PRSW32 on June 2, and one was observed 
at PRSW35 on June 1. No nests or behaviour suggesting the presence of nests were observed at any of the 
standwatch only stations. Short-eared Owl was not observed at any of the standwatch only stations. 

4.4 Incidental Observations 

There were no incidental Northern Harrier or Short-eared Owl observed during any of the three visits. 

4.5 ARU Survey Results 

Three 10-minute recordings from each of the six stations were analyzed through human listening, for a total of 
18 recordings. No Short-eared Owls were detected through human listening. 
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Table 5: Northern Harrier Observations during the May/June 2022 Field Surveys.  

Transect / 
Standwatch Station Date Time Count Activity Sex Age 

Class 

Observation Location 
Comments1 

UTM Z UTM E UTM N 

Bear Flats 
Transect BFSW01 19-May-22 8:48 1 Soaring Unknown Adult 10V 611070 6237977 

One NOHA observed 500 m away at 
260 degrees. Flew along the Peace 
River then south over the slopes 
behind Bear Flats 

Bear Flats 
Transect BFSW02 19-May-22 9:24 1 Soaring Unknown Adult 10V 611565 6237462 

One NOHA observed 50 m away at 
240 degrees. Flew over the flats near 
the Peace River. May be same 
individual observed at BFSW01. 

Bear Flats 
Transect BFSW03 19-May-22 9:50 1 Hunting Unknown Adult 10V 612033 6237303 

One NOHA observed 200 m away at 
200 degrees. Flying along the flats by 
the Peace River. May be same 
individual observed at BFSW01. 

Bear Flats 
Transect BFSW04 19-May-22 10:31 1 Soaring Unknown Adult 10V 612479 6237070 

One NOHA observed 100 m away at 
60 degrees. First observed flying high 
above Bear Flats alongside a Golden 
Eagle. 

Bear Flats 
Transect BFSW02 19-May-22 20:15 1 Soaring Unknown Adult 10V 611252 6237842 

One NOHA observed 250 m away at 
200 degrees. Observed this individual 
on an evening survey between 
BFSW01 and BFSW02. 

Cache 
Creek 

Standwatch 
CCSW07 19-May-22 21:35 1 Soaring Male Adult 10V 608790 6237457 

One NOHA observed 25 m away at 
100 degrees. Soaring over Cache 
Creek towards Bear Flats during an 
evening survey. 

Peace River 
Transect #1 PRSW03 31-May-22 10:14 1 Flying Male Adult 10V 624352 6233286 

One NOHA observed 50 m away at 20 
degrees. Flew low over the clearcut 
and along the Peace River 
downstream of survey location. 

Peace River 
Standwatch PRSW32 2-Jun-22 9:48 1 Flying Male Adult 10V 602252 6233346 

One NOHA observed 100 m away at 
280 degrees. Flying low over the 
clearcut, perhaps hunting. 

Peace River 
Standwatch PRSW35 1-Jun-22 9:32 1 Soaring Male Adult 10V 609370 6236803 One NOHA observed 100 m away at 

120 degrees. 

Bear Flats 
Transect BFSW01 20-Jun-22 10:11 1 Soaring Unknown Unknown 10V 611062 6238025 

One NOHA observed 500 m away at 
196 degrees. Soaring, and then was 
chased by Brewer’s Blackbirds down 
by the Peace River. 

1 NOHA = Northern Harrier  
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5.0 DISCUSSION 
The first substantial clearing of the headpond area occurred in fall/winter 2016/2017 and continued incrementally 
each through winter 2020. Vegetation regrowth in cleared areas remains moderate (less than 75% coverage, and 
shrubs below 0.5 m in height) until the third growing season. Prior to the third growing season, suitable 
ground-nesting raptor breeding habitat in cleared areas appears to be absent or of very low quality. Cleared areas 
in their third growing season and onward have high coverage of grasses, forbs and taller shrubs and appear to 
provide suitable breeding habitat for ground-nesting raptors.  

The 2022 ground-nesting raptor surveys detected Northern Harrier in and adjacent to the Project footprint. Northern 
Harriers were observed ten times throughout the May and June surveys. The majority of the Northern Harrier activity 
was observed within the Bear Flats/Cache Creek survey areas. No behaviours suggestive of nesting were observed. 

No Short-eared Owls were detected during the 2022 ground-nesting raptor surveys, which is consistent with the 
previous years’ findings. No Short-eared Owls have been observed in or adjacent to the Project footprint since 
surveys began in 2016. The experimental use of ARUs to detect Short-eared Owl using audio recordings continues 
to be inconclusive since no Short-eared Owl were detected in 2020, 2021 or 2022. The ARU trial will be conducted 
again in 2023. 

Areas surveyed within the headpond area in 2016 through 2022 will be surveyed again in 2023 in addition to any 
newly cleared areas within the headpond. Surveys in the headpond will continue until the reservoir has been filled.  

6.0 REFERENCES 
BC Hydro. 2016. Ground Nesting Raptor Follow-up Monitoring Program Plan. Prepared for BC Hydro’s Site C 

Clean Energy Project.  
Hilton, S., L. Simpson, and L. Andrusiak. 2013. Part 6 Raptors. Terrestrial Vegetation and Wildlife Report. Site C 

Clean Energy Project. Report to BC Hydro, Vancouver, BC. 
Lankau, H.E., MacPhail, A., Knaggs, M. and Bayne, E. 2015. Acoustic recording analysis 

protocol. BioAcoustic Unit, University of Alberta and Alberta Biodiversity Monitoring Institute. Edmonton, 
Alberta.  

Resources Inventory Committee. 2001. Inventory Methods for Raptors. Standards for Components of British 
Columbia’s Biodiversity No. 11. BC Ministry of Sustainable Resource Management, Environment 
Inventory Branch, Victoria, BC. 

Shonfield, J. and E.M. Bayne. 2017. Autonomous recording units in avian ecological research: current use and 
future applications. Avian Conserv. Ecol. 12(1). 

Siddle, C. 2010. Birds of North Peace River (Fort St. John and Vicinity), British Columbia, 1975-1999: Part 1 
(Introduction and Non-passerines: waterfowl through woodpeckers). Wildlife Afield 7(1):12–123. 

 



 SITE C GROUND-NESTING RAPTOR MONITORING 2022 ANNUAL REPORT 
 FILE: 704-ENW.PENW03042-02.GNRM22 | DECEMBER 22, 2022 | ISSUED FOR USE 

 

 

    
 
 
Site C GNRM Annual Report 2022.docx 

Saulteau EBA Environmental Services Joint Venture (SEES JV)

FIGURES 
 
 
 

 
Figure 1 Project Overview 

Figure 2 Bear Flats Transect Stations 

Figure 3 Cache Creek and Peace River Standwatch Stations 

Figure 4 Peace River Standwatch Stations 

Figure 5 Peace River Transect #1 and Transect #2 Standwatch Stations 

Figure 6 Peace River Transect #3 Standwatch Stations 

Figure 7 Peace River Transect #4 Standwatch Stations 

Figure 8 Peace River Transect #5 Standwatch Stations 

 
 
 
 
  



Q
:\V

an
co

uv
er

\G
IS

\E
N

V
IR

O
N

M
E

N
TA

L\
PE

N
W

\P
EN

W
03

04
2-

02
\M

ap
s\

G
N

R
M

_2
02

2\
P

EN
W

03
04

2-
02

_F
ig

01
_O

ve
rv

ie
w

.m
xd

 m
od

ifi
ed

 1
0/

21
/2

02
2 

by
 s

te
ph

an
ie

.le
us

in
k

PROJECTION DATUM

FILE NO.

OFFICE DWN CKD APVD REV

DATE PROJECT NO.

CLIENT

Figure 1
ISSUED FOR USE

SITE C
GROUND-NESTING RAPTOR MONITORING

2022 ANNUAL REPORT

Project Overview

NAD83UTM Zone 10

Tt-VANC

December 22, 2022 ENW.PENW03042-02

0

NOTES
Base data source: CanVec 1:250,000 (2019).

BBSL

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä

Ä Ä
Ä Ä

Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä

Ä Ä

Ä Ä

Ä Ä

Ä Ä

Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä

Ä Ä

Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

Ä Ä Ä

!.

!.

!(!
!(!

!(!
!(!

!(!

!(!
!(!

!(
!( !(

!(
!(
!(
!(

!( !( !( !(!(

!(!(!(!(!(!(
!(

!(

!(
!(

!(
!(

!(

!( !(

!(

!(

!(

!(
!( !(

!(
!(

!(

Charlie
Lake

Cache Creek

Hwy 97

Boudreau
Lake

Pine River

Moberly River

Hwy 29

Peace RiverHalfway River

Bear Flats Transect

Peace River
Transect #5

Peace River
Transect #1 Peace River

Transect #2

Peace River
Transect #3Peace River

Transect #4

Taylor

Fort St. John

590000

590000

595000

595000

600000

600000

605000

605000

610000

610000

615000

615000

620000

620000

625000

625000

630000

630000

635000

635000

640000

640000

645000

645000

62
20

00
0

62
20

00
0

62
25

00
0

62
25

00
0

62
30

00
0

62
30

00
0

62
35

00
0

62
35

00
0

62
40

00
0

62
40

00
0

62
45

00
0

62
45

00
0

EH

STATUS

©

2 0 21

Kilometres

1:150,000Scale:

LEGEND
Project Footprint

!(! ARU Station

Standwatch Station
!( Cache Creek

!( Peace River

Transect Standwatch Station
!( Bear Flats

!( Peace River #1

!( Peace River #2

!( Peace River #3

!( Peace River #4

!( Peace River #5

Transect
Bear Flats

Peace River #1

Peace River #2

Peace River #3

Peace River #4

Peace River #5

!. Populated Place

Highway

Main Road

Local Road

Resource/Recreational Road

Railway

Residential Area

Contour (100 m)

Watercourse

Waterbody

Ä Ä Ä

Ä Ä Ä
Ä Ä Ä

Ä Ä Ä
Wetland

Wooded Area

PENW03042-02_Fig01_Overview.mxd

!.

!.

!.

!.Hwy 29

Hwy 97

Taylor

Hudson's Hope

Fort St. John

20 0 2010 km

±



Q
:\V

an
co

uv
er

\G
IS

\E
N

V
IR

O
N

M
E

N
TA

L\
PE

N
W

\P
EN

W
03

04
2-

02
\M

ap
s\

G
N

R
M

_2
02

2\
P

EN
W

03
04

2-
02

_F
ig

02
_B

ea
rF

la
ts

.m
xd

 m
od

ifi
ed

 1
1/

15
/2

02
2 

by
 s

te
ph

an
ie

.le
us

in
k

PROJECTION DATUM

FILE NO.

OFFICE DWN CKD APVD REV

DATE PROJECT NO.

CLIENT

Figure 2
ISSUED FOR USE

SITE C
GROUND-NESTING RAPTOR MONITORING

2022 ANNUAL REPORT

Bear Flats Transect Stations

NAD83UTM Zone 10

Tt-VANC

December 22, 2022 ENW.PENW03042-02

0

NOTES
Base data source:
CanVec 1:50,000 (2019).
Imagery from ESRI; Maxar (2016).

BBSL

_̂
_̂

_̂ _̂

!(!

!(!

!(

!(

!(

!(

!(

!(

!(

!(

!(

Hwy 2
9

Peace River

BFSW05

BFSW04

BFSW03

BFSW02

BFSW01

Bear Flats Transect

610500

610500

611000

611000

611500

611500

612000

612000

612500

612500

613000

613000

613500

613500

614000

614000

62
36

50
0

62
36

50
0

62
37

00
0

62
37

00
0

62
37

50
0

62
37

50
0

62
38

00
0

62
38

00
0

EH

STATUS

©

200 0 200100

Metres

1:10,000Scale:

LEGEND

_̂ Northern Harrier Observation

!(! ARU Station

!( Bear Flats Transect Standwatch Station

Bear Flats Transect

Project Footprint

Highway

Watercourse

Waterbody

PENW03042-02_Fig02_BearFlats.mxd

!.

!.

Hwy 29

Hwy 97

Hudson's Hope

Fort St. John

10 0 105 km

±

Bear Flats - Station 4 (BFSW04)

Bear Flats - Station 5 (BFSW05)

Bear Flats - Station 3 (BFSW03)Bear Flats - Station 2 (BFSW02)

Bear Flats - Station 1 (BFSW01)



Q
:\V

an
co

uv
er

\G
IS

\E
N

V
IR

O
N

M
E

N
TA

L\
PE

N
W

\P
EN

W
03

04
2-

02
\M

ap
s\

G
N

R
M

_2
02

2\
P

EN
W

03
04

2-
02

_F
ig

03
_C

C
_P

R
.m

xd
 m

od
ifi

ed
 1

1/
15

/2
02

2 
by

 s
te

ph
an

ie
.le

us
in

k

PROJECTION DATUM

FILE NO.

OFFICE DWN CKD APVD REV

DATE PROJECT NO.

CLIENT

Figure 3
ISSUED FOR USE

SITE C
GROUND-NESTING RAPTOR MONITORING

2022 ANNUAL REPORT

Cache Creek and Peace River
Standwatch Stations

NAD83UTM Zone 10

Tt-VANC

December 22, 2022 ENW.PENW03042-02

0

NOTES
Base data source:
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Imagery from ESRI; Maxar (2021).
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CanVec 1:50,000 (2019).
Imagery from ESRI; Maxar (2021).
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Base data source:
CanVec 1:50,000 (2019).
Imagery from ESRI; Maxar (2021).
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NOTES
Base data source:
CanVec 1:50,000 (2019).
Imagery from ESRI; Maxar (2016/2021).
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Table A.1: Incidental Observation of Other Raptors During Ground-Nesting Raptor Surveys 

Common Name Scientific Name BC List COSEWIC/SARA 1 
Number Observed 

Bear Flats Cache Creek Peace River 
Golden Eagle Aquila chrysaetos Yellow Not at Risk (May 1984) 2 - - 

Red-tailed Hawk Buteo jamaicensis Yellow Not at Risk (May 1995) - - 5 

Merlin Falco columbarius Yellow Not at Risk (April 1985) 2 - 1 

American Kestrel Falco sparverius Yellow - - - 1 

Bald Eagle Haliaeetus leucocephalus Yellow Not at Risk (May 1984) 4 - 27 
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APPENDIX B 
SURVEY STATION HISTORY 2016 – 2022 
 
 
 
 
 



SITE C GROUND‐NESTING RAPTOR MONITORING 2022 ANNUAL REPORT
 FILE: 704‐ENW.PENW03042‐02.GNRM22 | DECEMBER  2022 | ISSUED FOR USE

Zone Easting Northing 2016 2017 2018 2019 2020 2021 2022
Wilder Creek Lands No ‐ ‐ ‐ Surveyed Surveyed Not surveyed * Not surveyed * Not surveyed * Not surveyed * Not surveyed *
Ruttledge Property No ‐ ‐ ‐ Surveyed Surveyed Not surveyed * Not surveyed * Not surveyed * Not surveyed * Not surveyed *
Marl Fen Property No ‐ ‐ ‐ Surveyed Surveyed Not surveyed * Not surveyed * Not surveyed * Not surveyed * Not surveyed *
H29SW01 No 10 604838 6234918 Surveyed Surveyed Surveyed Active Haul Road Active Haul Road Active Haul Road

H29SW02 No 10 607633 6236693 Surveyed Surveyed Surveyed Surveyed Not surveyed. Site not 
within Headpond Area.

Not surveyed. Site not 
within Headpond Area.

H29SW03 No 10 609150 6237937 Surveyed Surveyed
Renamed CCSW05 
and included in the 

CC Transect.

Renamed CCSW05 and 
included in the CC 

Transect.

Renamed CCSW05 and 
included in the CC 

Transect.

Renamed CCSW05 and 
included in the CC 

Transect.

H29SW04 No 10 606078 6234708 Surveyed
Active Construction 

(Gravel Pit)
Active Construction 

(Gravel Pit)
Active Construction 

(Gravel Pit)
Active Construction 

(Gravel Pit)

H29SW05 No 10 606918 6235242 Surveyed Surveyed

Disturbed by 
construction ‐ soil piles, 
grading etc. Established 
H29SW06 nearby as 

replacement.

Disturbed by 
construction ‐ soil piles, 
grading etc. Established 
H29SW06 nearby as 

replacement.

Disturbed by 
construction ‐ soil piles, 

grading etc. 
Established H29SW06 
nearby as replacement.

H29SW06 No 10 607050 6235314
Established to replace 

H29SW05
Surveyed

Not surveyed due to 
access issues ‐ active 
construction area.

PRSW01 No 10 623128 6232853 Surveyed Surveyed Surveyed Redundant Redundant Redundant
PRSW02 10 623914 6233025 Surveyed Surveyed Surveyed Surveyed Surveyed Surveyed
PRSW03 10 624359 6233273 Surveyed Surveyed Surveyed Surveyed Surveyed Surveyed
PRSW04 10 624854 6233389 Surveyed Surveyed Surveyed Surveyed Surveyed Surveyed
PRSW05 10 625768 6233094 Surveyed Surveyed Surveyed Surveyed Surveyed Surveyed
PRSW06 10 626233 6232844 Surveyed Surveyed Surveyed Surveyed Surveyed Surveyed
PRSW07 10 626635 6232616 Surveyed Surveyed Surveyed Surveyed Surveyed Surveyed
PRSW08 10 626969 6232228 Surveyed Surveyed Surveyed Surveyed Surveyed Surveyed

PRSW09 10 627381 6231920 Surveyed Surveyed Active Construction Active Construction Active Construction Active Construction

PRSW10 No 10 617729 6232813 Surveyed Redundant Redundant Redundant
PRSW11 10 619709 6232467 Surveyed Surveyed Surveyed Surveyed
PRSW12 10 620706 6232643 Surveyed Surveyed Surveyed Surveyed
PRSW13 10 621282 6232572 Surveyed Surveyed Surveyed Surveyed
PRSW14 10 622910 6232747 Surveyed Surveyed Surveyed Surveyed
PRSW15 10 622118 6232805 Surveyed Surveyed Surveyed
PRSW16 10 619462 6232003 Surveyed Surveyed Surveyed
PRSW17 10 618963 6231942 Surveyed Surveyed Surveyed
PRSW18 10 618468 6232038 Surveyed Surveyed Surveyed
PRSW19 10 617978 623215 Surveyed Surveyed Surveyed
PRSW20 10 617429 6232291 Surveyed Surveyed Surveyed
PRSW21 10 616965 6232496 Surveyed Surveyed Surveyed
PRSW22 10 616559 6232794 Surveyed Surveyed Surveyed
PRSW23 10 616002 6233031 Surveyed Surveyed Surveyed
PRSW24 10 613099 6235624 Surveyed Surveyed Surveyed
PRSW25 10 612727 6236012 Surveyed Surveyed Surveyed
PRSW26 10 612220 6236478 Surveyed Surveyed Surveyed
PRSW27 10 611697 6236730 Surveyed Surveyed Surveyed
PRSW28 10 610982 6236991 Surveyed Surveyed Surveyed

PRSW29 No 10 597439 6231064 Surveyed Not surveyed. Site not 
within Headpond Area.

Not surveyed. Site not 
within Headpond Area.

PRSW30 No 10 598178 6232247 Surveyed Not surveyed. Site not 
within Headpond Area.

Not surveyed. Site not 
within Headpond Area.

Survey Year
Survey Area Station

Accompanying 
Transect

Compensation Sites

Highway 29

UTM Coordinates

Peace River

Peace River     
Transect 1

Peace River     
Transect 2

Peace River     
Transect 3

Peace River     
Transect 4

Peace River     
Transect 5

1 of 2
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Zone Easting Northing 2016 2017 2018 2019 2020 2021 2022
Survey Year

Survey Area Station
Accompanying 

Transect
UTM Coordinates

PRSW31 No 10 600081 6233281 Surveyed Surveyed Surveyed
PRSW32 No 10 602255 6233351 Surveyed Surveyed Surveyed
PRSW33 No 10 606725 6234293 Surveyed Surveyed Surveyed
PRSW34 No 10 607721 6235469 Surveyed Surveyed Surveyed
PRSW35 No 10 609368 6236803 Surveyed Surveyed Surveyed

PRSW36 No 10 598278 6232689
Surveyed ‐ Called 

HRSW04 in the field.
Not surveyed. Site not 
within Headpond Area.

Not surveyed. Site not 
within Headpond Area.

Moberly River MRSW01 No 10 628328 6230312 Surveyed Active Construction Active Construction Active Construction
BFSW01 10 611077 6237965 Surveyed Surveyed Surveyed Surveyed
BFSW02 10 611561 6237465 Surveyed Surveyed Surveyed Surveyed
BFSW03 10 612031 6237301 Surveyed Surveyed Surveyed Surveyed
BFSW04 10 612483 6237076 Surveyed Surveyed Surveyed Surveyed
BFSW05 10 612839 6236812 Surveyed Surveyed Surveyed Surveyed

CCSW01 10 607653 6239245 Surveyed
No Access due to high 

water levels
Active Construction Active Construction

CCSW02 / CCSW02B 10 608345 6239034 Surveyed Surveyed Active Construction Active Construction
CCSW03 10 608729 6238798 Surveyed Surveyed Active Construction Active Construction
CCSW04 10 609093 6238402 Surveyed Surveyed Active Construction Active Construction
CCSW05 10 609318 6237699 Surveyed Surveyed Active Construction Active Construction
CCSW06 No 10 609057 6237557 Surveyed Active Construction Active Construction

CCSW07 No 10 608790 6237457
Established to replace 

CCSW06
Surveyed

HRSW01 / HRSW01‐2 No 10 595783 6231568 Surveyed Surveyed
Not surveyed. Site not 
within Headpond Area.

Not surveyed. Site not 
within Headpond Area.

HRSW02 No 10 596262 6231237 Surveyed Active Construction Active Construction Active Construction
HRSW03 No 10 595800 6231049 Surveyed Active Construction Active Construction Active Construction

LCSW01 No 10 571702 6214556 Surveyed
Not surveyed. Site not 
within Headpond Area.

Not surveyed. Site not 
within Headpond Area

LCSW02 No 10 572132 6214265 Surveyed
Not surveyed. Site not 
within Headpond Area.

Not surveyed. Site not 
within Headpond Area.

 * Surveys of the mitigiation areas will be performed again when the reservoir has been inundated or when there are substantial land use changes or habitat modifications.

Footnotes: 

General ‐  Green cell indicates the site was surveyed. Red cell indicates the site was not surveyed

Lynx Creek

Halfway River

Bear Flats
Bear Flats 
Transect

Cache Creek

Cache Creek 
Transect
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NATURAL SCIENCES 
 
1.1 USE OF DOCUMENT AND OWNERSHIP 

This document pertains to a specific site, a specific development, and 
a specific scope of work. The document may include plans, drawings, 
profiles and other supporting documents that collectively constitute the 
document (the “Professional Document”). 
The Professional Document is intended for the sole use of Saulteau 
EBA Environmental Services Joint Venture’s (SEES JV) Client (the 
“Client”) as specifically identified in the SEES JV Services Agreement 
or other Contractual Agreement entered into with the Client (either of 
which is termed the “Contract” herein). SEES JV does not accept any 
responsibility for the accuracy of any of the data, analyses, 
recommendations or other contents of the Professional Document 
when it is used or relied upon by any party other than the Client, unless 
authorized in writing by SEES JV.  
Any unauthorized use of the Professional Document is at the sole risk 
of the user. SEES JV accepts no responsibility whatsoever for any loss 
or damage where such loss or damage is alleged to be or, is in fact, 
caused by the unauthorized use of the Professional Document. 
Where SEES JV has expressly authorized the use of the Professional 
Document by a third party (an “Authorized Party”), consideration for 
such authorization is the Authorized Party’s acceptance of these 
Limitations on Use of this Document as well as any limitations on 
liability contained in the Contract with the Client (all of which is 
collectively termed the “Limitations on Liability”). The Authorized Party 
should carefully review both these Limitations on Use of this Document 
and the Contract prior to making any use of the Professional Document. 
Any use made of the Professional Document by an Authorized Party 
constitutes the Authorized Party’s express acceptance of, and 
agreement to, the Limitations on Liability. 
The Professional Document and any other form or type of data or 
documents generated by SEES JV during the performance of the work 
are SEES JV’s professional work product and shall remain the 
copyright property of SEES JV. 
The Professional Document is subject to copyright and shall not be 
reproduced either wholly or in part without the prior, written permission 
of SEES JV. Additional copies of the Document, if required, may be 
obtained upon request. 
1.2 ALTERNATIVE DOCUMENT FORMAT 

Where SEES JV submits electronic file and/or hard copy versions of 
the Professional Document or any drawings or other project-related 
documents and deliverables (collectively termed SEES JV’s 
“Instruments of Professional Service”), only the signed and/or sealed 
versions shall be considered final. The original signed and/or sealed 
electronic file and/or hard copy version archived by SEES JV shall be 
deemed to be the original. SEES JV will archive a protected digital copy 
of the original signed and/or sealed version for a period of 10 years. 
Both electronic file and/or hard copy versions of SEES JV’s Instruments 
of Professional Service shall not, under any circumstances, be altered 
by any party except SEES JV. SEES JV’s Instruments of Professional 
Service will be used only and exactly as submitted by SEES JV. 
Electronic files submitted by SEES JV have been prepared and 
submitted using specific software and hardware systems. SEES JV 
makes no representation about the compatibility of these files with the 
Client’s current or future software and hardware systems. 
 

1.3 STANDARD OF CARE 

Services performed by SEES JV for the Professional Document have 
been conducted in accordance with the Contract, in a manner 
consistent with the level of skill ordinarily exercised by members of the 
profession currently practicing under similar conditions in the 
jurisdiction in which the services are provided. Professional judgment 
has been applied in developing the conclusions and/or 
recommendations provided in this Professional Document. No warranty 
or guarantee, express or implied, is made concerning the test results, 
comments, recommendations, or any other portion of the Professional 
Document. 
If any error or omission is detected by the Client or an Authorized Party, 
the error or omission must be immediately brought to the attention of 
SEES JV. 
1.4 DISCLOSURE OF INFORMATION BY CLIENT 

The Client acknowledges that it has fully cooperated with SEES JV with 
respect to the provision of all available information on the past, present, 
and proposed conditions on the site, including historical information 
respecting the use of the site. The Client further acknowledges that in 
order for SEES JV to properly provide the services contracted for in the 
Contract, SEES JV has relied upon the Client with respect to both the 
full disclosure and accuracy of any such information. 
1.5 INFORMATION PROVIDED TO SEES JV BY OTHERS 

During the performance of the work and the preparation of this 
Professional Document, SEES JV may have relied on information 
provided by third parties other than the Client. 
While SEES JV endeavours to verify the accuracy of such information, 
SEES JV accepts no responsibility for the accuracy or the reliability of 
such information even where inaccurate or unreliable information 
impacts any recommendations, design or other deliverables and 
causes the Client or an Authorized Party loss or damage. 
1.6 GENERAL LIMITATIONS OF DOCUMENT 

This Professional Document is based solely on the conditions 
presented and the data available to SEES JV at the time the data were 
collected in the field or gathered from available databases. 
The Client, and any Authorized Party, acknowledges that the 
Professional Document is based on limited data and that the 
conclusions, opinions, and recommendations contained in the 
Professional Document are the result of the application of professional 
judgment to such limited data.  
The Professional Document is not applicable to any other sites, nor 
should it be relied upon for types of development other than those to 
which it refers. Any variation from the site conditions present or 
variation in assumed conditions which might form the basis of design 
or recommendations as outlined in this report, at or on the development 
proposed as of the date of the Professional Document requires a 
supplementary exploration, investigation, and assessment. 
SEES JV is neither qualified to, nor is it making, any recommendations 
with respect to the purchase, sale, investment or development of the 
property, the decisions on which are the sole responsibility of the Client. 
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1.7 ENVIRONMENTAL ISSUES 

The ability to rely upon and generalize from environmental baseline 
data is dependent on data collection activities occurring within 
biologically relevant survey windows. 
It is incumbent upon the Client and any Authorized Party, to be 
knowledgeable of the level of risk that has been incorporated into the 
project design or scope, in consideration of the level of the 
environmental baseline information that was reasonably acquired to 
facilitate completion of the scope. 
 

1.8 NOTIFICATION OF AUTHORITIES 

SEES JV professionals are bound by their ethical commitments to act 
within the bounds of all pertinent regulations. In certain instances, 
observations by SEES JV of regulatory contravention may require that 
regulatory agencies and other persons be informed. The client agrees 
that notification to such bodies or persons as required may be done by 
SEES JV in its reasonably exercised discretion. 
 
 
 
 

 




