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SUMMARY

As part of the Biophysical Monitoring Plan for the Bipole Il transmission line, studies were conducted to
monitor bird mortality at selected sites caused by bird-wire collisions and to evaluate mitigation
effectiveness. Bird-wire collision mortality monitoring occurred at 29 sites using standardized methods
along the Bipole Il transmission line from 2018-2020. Two types of sites were searched, including
Environmentally Significant Sites that supported above average numbers of birds and were fitted with
bird diverters due to being a high-risk collision sites, and non-significant sites that supported above
average numbers of birds without bird diverters. Each spring and fall, during the major bird migration
periods, sites were searched for evidence of bird-wire collisions. Bird carcasses were also planted during
searches to allow the calculation of searcher bias and scavenger bias in the study. These values were
used to estimate the collision mortality rates and compare the values between sites with and without
bird diverters. A bird passage survey was conducted in 2018 to examine the correlation between the
number of bird passages and the number of mortalities at sites with and without diverters.

Evidence of 68 bird collisions were observed, with 37 found at sites with bird diverters and 31 at sites
without bird diverters. No collision evidence from Threatened or Endangered species were observed
during the surveys. The estimated annual collision mortality rate was not significantly different between
sites with and without bird diverters. Estimated annual collision mortality rates were found to be 54.78
mortalities/km at sites with diverters and 49.02 mortalities/km at sites without diverters. Even though
the mortality rates were similar at the two types of sites, the number of bird passages was found to be
approximately 40% higher at sites with bird diverters, meaning the sites fitted with diverters were
chosen well and that bird diverters are preventing bird collisions as intended.
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1.0 INTRODUCTION

The Bipole Il transmission line is a 500 kilovolt, high voltage, direct current transmission line spanning
1,388 km from the Keewatinohk converter station near Gillam, Manitoba, along the west side of the
province to the Riel Converter Station near Winnipeg (Appendix 1). Construction of the transmission line
began in the winter of 2014 and was completed in 2018. As part of the Environment Act License
requirements, Manitoba Hydro is required to monitor potential impacts of the Bipole Il transmission

line on birds.

Birds may occasionally collide with towers or transmission lines, causing fatalities or injuries, and can be
a significant source of mortality for some species (APLIC 2012; Loss et al. 2014). Often, long-distance
migrants, nocturnal migrants, and species with high wing-loading (small wings relative to body size) are
more susceptible to collisions with these structures (Bevanger 1994; Rioux et al. 2013). Local habitat,
environmental conditions, and the design of the transmission line also affect the risk posed to migrating
birds (Bevanger 1994; Bevanger and Broseth 2001). Generally, birds are able to avoid colliding with
these structures if they are able to see the obstacle early enough (APLIC 2012). Commercially available
products can be installed on transmission lines to increase their visibility to birds and have been proven
to significantly reduce bird collisions (Barrientos et al. 2012; Morkill and Anderson 1991).

To mitigate some risk posed by the Bipole Ill transmission line, high-priority areas (Environmentally
Sensitive Sites) were selected during the pre-construction period and fitted with bird diverters during
construction of the transmission line (Appendix 2). An alternating sequence of Swan-Flight™ Bird
Diverter and Bird Flight Diverter were attached to ground conductors to enhance line visibility to birds
(Photo 1; Appendix 2). Some sites were fitted with Low Flying Aircraft Cone line markers. Although the
function of this diverter was primarily to mark the line and make it more visible to aircraft, these
circumstances were also treated as sites having bird diverters. Environmentally Sensitive Sites (ESS’s)
were identified along the route where there was potential for a high number of bird-wire collisions
based on habitat analyses and field surveys (Amec Foster Wheeler 2015; Amec Foster Wheeler 2016;
Wood 2019). These sites, along with control sites, not fitted with bird diverters, but also considered to
support above average numbers of birds, were monitored for bird collisions during the spring and fall
migration periods when birds are most susceptible to collisions.

The objectives of bird collision monitoring were to 1) monitor avian mortality caused by transmission
line infrastructure using a Control-Impact study design, and 2) determine the effectiveness of mitigation
measures and, if appropriate, propose revisions to the existing plans or develop new mitigation options
should high levels of avian mortality occur as a result of the transmission line (Manitoba Hydro 2018).

This report examines the results of bird-wire collision surveys conducted in the spring and fall of 2018,
the fall of 2019, and the spring of 2020.

BIPOLE Il BIRD-WIRE COLLISION MONITORING 2018-2020 1
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Photo 1. Example of a Swan-Flight Bird Diverter (top - Preformed Line Products 2021) and Bird Flight
Diverter (bottom- Linestar Utility Supply 2021)
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2.0 METHODS

2.1 BIRD-WIRE COLLISIONS

Bird-wire collision monitoring is designed to test the hypothesis that bird diverters are sufficient in
reducing mortality of birds due to collisions with the transmission line to a level that is negligible in areas
determined to have a high-risk of collision. As such, the null and alternate hypotheses state:

e HO(null): The mortality of birds at high-risk areas with bird diverters will not be different than
the mortality of birds at low-risk areas without bird diverters.
e H!(alternate): The mortality of birds at high-risk areas with bird diverters will be lower than the

mortality of birds at low-risk areas without bird diverters.

To test these hypotheses, 29 sites were selected for bird-wire collision mortality monitoring along the
Bipole Ill transmission line (Appendix 1). Fifteen of the sites were identified as ESS’s that were fitted with
bird diverters (Photo 2) and 14 sites were non-significant sites that were not fitted with bird diverters
but were expected to have above average bird activity (Wood 2019). Sites ranged in length from 391 m
to 562 in length (Table 1), which was generally the distance between two transmission towers.

Each site was surveyed twice during the spring migration and twice during the fall migration with each
survey separated by three to 12 days (Table 1). Due to logistical restraints, sites were surveyed in the fall
of 2019 and the spring of 2020. During the spring 2020 survey, several sites were unable to be searched
due to the wet conditions present in the right-of-way (ROW).

Surveys for bird-wire collisions were conducted at each site by two to five personnel that walked parallel
lines spaced 5-10 m apart, for the entire length of the site, below the cleared ROW (CWSEC 2007; Photo
3). The spacing of personnel varied slightly depending on the relative density of vegetation and terrain.
Personnel visually inspected the search area for signs of bird collisions (i.e., carcasses and clusters of
feathers). Collisions were recorded when the remains found consisted of more than five feathers in a
square meter (Barrientos et al. 2012). The location of the collision was recorded using a handheld global
positioning system (GPS), collision evidence was photographed, and any bird remains found were
collected under a federal scientific permit. The remains were later identified to species, where possible,
by a qualified biologist. Bird remains were later disposed of according to permit conditions.

BIPOLE Il BIRD-WIRE COLLISION MONITORING 2018-2020 3
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Photo 2. Alternating Spiral Swan-Flight and Bird Flight Diverters (top) and Low Flying Aircraft Cones
(bottom) on the Bipole lll Transmission Line
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Photo 3. Personnel conducting the bird collision mortality survey
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Table 1. Survey Dates and General Site Characteristics
) Site Start Site End Bird site Geographic First Second First Second First Second Fist Second
. Line . Area for Check Check Check Check Check Check Check Check
Site ID utTm utTm Diverters | Length A R ) R
Segment (Zone 14) | (Zone 14) Present (m) Scavenger Spring Spring Fall Fall Fall Fall Spring Spring
Trials 2018 2018 2018 2018 2019 2019 2020 2020

. 530756 530758
Bird 11 S1 5527210 5526689 No 444 1 26-Apr 01-May 29-Aug 06-Sep | 28-Aug | 03-Sep | 14-May | 21-May

. 521457 521451
Bird 13 S1 5556208 5555792 Yes 407 1 25-Apr 01-May 30-Aug 05-Sep | 28-Aug | 04-Sep | 13-May | 20-May

. 635692 635180
Bird 3a S2 5489124 5489113 Yes 500 1 24-Apr 28-Apr 28-Aug 06-Sep | 26-Aug | 07-Sep | 12-May | 19-May

. 633961 634434
Bird 4 S2 5489076 5489094 No 500 1 24-Apr 27-Apr 29-Aug 07-Sep | 26-Aug | 07-Sep | 12-May | 19-May

. 630167 630658
Bird 5 S2 5489739 5439618 Yes 506 1 24-Apr 27-Apr 29-Aug 07-Sep | 26-Aug | 07-Sep | 14-May | 19-May

. 648684 648293
New Point Road S2 5525142 5525133 Yes 391 1 25-Apr 29-Apr 28-Aug 05-Sep | 27-Aug | 03-Sep | 12-May | 19-May

567791 567302
WPT 18 S1 5497747 5497739 Yes 489 1 25-Apr 02-May 29-Aug 06-Sep | 28-Aug | 04-Sep | 14-May | 21-May

611257 611266
WPT10_11 12 S2 5496793 5496376 Yes 417 1 25-Apr 02-May 29-Aug 07-Sep | 27-Aug | 04-Sep | 14-May | 21-May

650362 650924
WPT3 S2 5488762 5488772 Yes 562 1 24-Apr 28-Apr 28-Aug 06-Sep | 27-Aug | 03-Sep | 12-May | 19-May

659145 659586
ws4 S2 5492036 5492042 Yes 441 1 24-Apr 29-Apr 28-Aug 05-Sep | 27-Aug | 03-Sep | 12-May | 19-May

. 505420 505610
Bird 26 c2 5623524 5623101 No 464 2 26-Apr 30-Apr 31-Aug 04-Sep | 31-Aug | 06-Sep | 13-May NA

. 503196 502989
Bird 29 c2 5633730 5634166 No 478 2 26-Apr 29-Apr 30-Aug 08-Sep | 30-Aug | 04-Sep NA NA

. 499686 499978
Bird 31 c2 5639167 5638802 Yes 468 2 25-Apr 28-Apr 30-Aug 08-Sep | 31-Aug | 06-Sep | 22-May | 26-May

. 496814 497019
Bird 33/35 c2 5644220 5643859 Yes 415 2 25-Apr 28-Apr 30-Aug 05-Sep | 30-Aug | 04-Sep | 13-May | 20-May

. 489866 490101
Bird 37 c2 5656446 5656031 No 477 2 25-Apr 27-Apr 01-Sep 09-Sep | 29-Aug | 03-Sep | 20-May | 26-May

. 489234 489451
Bird 39 c2 5657557 5657175 No 439 2 29-Apr 02-May 31-Aug 04-Sep | 29-Aug | 03-Sep | 20-May | 26-May

. 358558 358539
Bird 293 N4 5828420 5328778 No 500 3 26-Apr 29-Apr 02-Sep 11-Sep | 28-Aug | 02-Sep | 24-May | 28-May
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T T L el T Dol sttt Pl vl Bl Rl ol v ol B
Segment (Zone 14) | (Zone 14) Present (m) Scav.enger Spring Spring Fall Fall Fall Fall Spring Spring

Trials 2018 2018 2018 2018 2019 2019 2020 2020
Bird 44 c1 546697;76146 ;66973008075 No 475 3 27-Apr 30-Apr 01-Sep 09-Sep | 29-Aug | 03-Sep | 22-May | 26-May
Bird 53 Cc1 ;73138628373 ;73f81()£t105 Yes 490 3 28-Apr 01-May 31-Aug 10-Sep | 29-Aug | 03-Sep | 23-May | 27-May
Bird 53B Cc1 ;73f7772530 ;73f7296697 Yes 503 3 28-Apr 01-May 31-Aug 10-Sep | 29-Aug | 03-Sep | 23-May | 27-May
Bird 79 c1 5379672921138 5379681177810 No 500 3 26-Apr 29-Apr 02-Sep 11-Sep | 27-Aug | 01-Sep | 23-May | 27-May
Bird 83 N4 538702;16088 538702f:;2 No 506 3 27-Apr 30-Apr 03-Sep 07-Sep | 30-Aug | 03-Sep | 23-May | 27-May
WS62 N4 5386171737117 53861707; 495 Yes 473 3 27-Apr 30-Apr 03-Sep 07-Sep | 28-Aug | 02-Sep | 23-May | 28-May
WS69 N4 538663 1045 818 538663 1116194 Yes 391 3 26-Apr 29-Apr 01-Sep 04-Sep | 28-Aug | 02-Sep | 24-May | 28-May
Bird 129 N3 5396:75;558 5396:7532931 No 466 4 28-Apr 01-May 03-Sep 06-Sep | 30-Aug | 05-Sep | 24-May | 28-May
Bird 130 N3 5396730539595 5396:9588463 No 512 4 27-Apr 30-Apr 02-Sep 05-Sep | 31-Aug | 05-Sep | 24-May | 28-May

Bird 140a N3 539783 1607869 539783(;171116 Yes 458 4 27-Apr 30-Apr 02-Sep 05-Sep | 01-Sep | 05-Sep | 24-May NA
Bird 142 N3 5398809945296 5398809601814 No 487 4 26-Apr 29-Apr 01-Sep 04-Sep | 31-Aug | 05-Sep | 25-May | 29-May
Bird 142a N3 5398966791708 539896;36777 No 468 4 28-Apr 01-May 03-Sep 06-Sep | 31-Aug | 05-Sep | 24-May | 28-May

BIPOLE Il BIRD-WIRE COLLISION MONITORING 2018-2020 7
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Sources of bias, including searcher efficiency bias and scavenger bias, can influence the estimations of
bird collisions. Searcher efficiency bias is important to include in the final estimation as dead or injured
birds may be overlooked during a survey, particularly when vegetation is present. Additionally,
scavenger bias is important to include as both mammalian and avian scavengers may remove carcasses
before they are located. By planting dead birds on the survey sites, these sources of biases can be taken
into account and a more accurate estimate of bird collisions can be produced.

Searcher efficiency bias was estimated by placing bird carcasses within the search area in locations
unknown to the searchers prior to searches commencing (California Energy Commission 2003; APLIC
2012). The proportion of the planted birds found is then used in the estimation of total collision
mortality.

In 2018, three chicken carcasses were placed at random locations within the search area at five different
sites (three in the spring and two in the fall). In 2019, quail (Coturnix sp.) and wild bird carcasses were
planted on the sites. Quail and wild bird species were selected because they were a more accurate
representation of species that may be affected by collisions. Under Environment Canada Scientific
Permit — Take, Permit No. 19-MB-SC003, 16 bird carcasses were planted at five sites in both spring and
fall 2019. In 2020, 26 quail were planted on 26 sites. During all years, the proportion of carcasses found
by the searchers was recorded.

Searcher efficiency was calculated for all searchers, not individuals, and the average value from all
survey periods was used in the total collision mortality equation. Planted birds removed by scavengers
prior to the search were not included in calculating searcher bias.

Searcher efficiency was calculated as:

Number of planted birds found

Seacher Effici =
cacher Lilciency Number of birds planted

Planted birds were also used to estimate the scavenger removal bias. Search periods were separated by
four to 12 days to allow time for potential scavengers to locate planted bird carcasses. In 2018, two
chicken carcasses were placed at random locations on the first visit each season at each site. In 2019, 32
carcasses of wild birds and quail were planted at 29 sites for scavenger removal trials. In 2020, 26 quail
were planted on 26 sites. Carcasses were considered scavenged if they were missing, or partially
consumed.

Survey sites were placed into four different geographic areas, based on their location from north to
south (Appendix 1; Wood 2019). This was done to allow for a comparison of scavenger rates in the
different areas, as the scavenger community, including species composition and abundance, is likely to
differ.

BIPOLE Il BIRD-WIRE COLLISION MONITORING 2018-2020 8
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Scavenger bias was calculated as:

Number of planted birds remaining

S Bias =
cavenger bias Number of birds planted

Habitat bias effects were also calculated to account for unsearchable portions of the formal search areas
(i.e., marshes, ponds, thick standing crops). Unsearchable areas were delineated in the field with a
handheld GPS and its size was subtracted from the formal search area.

Habitat bias was calculated as:

) ) Actual area searched
Habitat Bias =

Formal search area

Crippling bias, or the estimation of birds that collide with the transmission line and fall out of the search
area, or injured birds that move out of the search area, was not included in this report. Crippling bias is
difficult to quantify, resource intensive, and typically results in small sample sizes (Bevanger 1999; APLIC
2012). Crippling biases can be applied using estimations from other studies. However, this may be
inappropriate and misleading due to differences in species composition (bird size and weight affect
potential loss) and habitat differences (APLIC 2012; Rioux et al. 2013). Due to these uncertainties around
crippling bias, it was not used in the estimates of total collision mortality.

Estimated collision mortality (collisions/site/week) was calculated using searcher efficiency, scavenger,
and habitat bias at all surveyed sites. The following assumptions were made during calculations:

- Due to logistical restraints, weather conditions, etc., site revisits were conducted from four to 12
days after the initial visit. Despite these differences in duration, it was assumed that collision
mortalities and scavenging results are representative of a seven-day period.

- The observed level of mortality was consistent throughout the six-week spring and six-week fall
migration periods.

- Bird mortality is negligible outside these six-week migration periods.

- The northern portion of the Bipole Ill transmission line, where surveys were not conducted, has
similar levels of mortality in comparison to the areas surveyed.

- The sites surveyed have representative levels of mortality in comparison to other areas of the
transmission line.

Estimated weekly mortality was calculated as:

Number of bird carcasses found

Estimated Weekly Mortality =
Stimated Weekly Mortality Searcher Efficiency * Scavenger Bias * Habitat Bias

BIPOLE Il BIRD-WIRE COLLISION MONITORING 2018-2020 9
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The estimated weekly mortality was then standardized per kilometer of transmission line searched to
obtain the estimated weekly mortality/km. To estimate seasonal collision mortality (spring or fall), daily
collision mortality estimates were multiplied by a factor of six weeks (42 days). Annual collision mortality
can be calculated by adding the spring and fall collision mortality estimates together.

To examine the effectiveness of bird diverters, the average estimated daily mortality from 2018 to 2020
was compared between sites with diverters to those without diverters using a two-tailed t-test (a=
0.05).

2.2 BIRD PASSAGE SURVEYS

In 2018, bird passage surveys were conducted at each site to examine 1) if sites with bird diverters had a
greater number of bird passages compared to sites without diverters, and 2) to examine if measured
bird passage was associated with higher levels of mortality. At each site, all birds passing across the
ROW, up to two times the height of the wires, were recorded over a period of 90 minutes prior to the
bird collision survey. Individual birds were recounted if they passed the ROW multiple times. Birds were
identified to species where possible. If the species could not be discerned, the highest grouping was
used (e.g., duck species, blackbird species, passerine species). Observers were positioned on the site in
an area that provided the best view based on individual characteristics of the site. Other factors, such as
having a view of the entire span and areas of high bird activity were also considered in positioning.

To test if there was a difference in the number of bird passages between sites with bird diverters to
those without bird diverters, a two-way ANOVA was used. In the analysis, season (spring and fall) and
the presence of bird diverters were used as independent variables, and seasonal total bird passage was
the dependent variable (Wood 2019).

A linear regression was conducted to examine if measured bird passage was associated with greater
levels of mortality using total passage numbers and estimated daily mortality for each site in each

season.

BIPOLE Il BIRD-WIRE COLLISION MONITORING 2018-2020 10
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3.0
3.1

RESULTS
BIRD COLLISION SURVEYS

Evidence of 68 bird collisions were found during the surveys from 2018 to 2020; 37 were located at sites
with bird diverters and 31 were located at sites without bird diverters (Table 2). No species at risk were
found during the surveys. The number of collisions at sites with bird diverters ranged from 0 to five and
the number of collisions at sites without bird diverters ranged from 0 to 11.

The majority of collisions (46) were found during the spring search periods. One site, Bird 4, had a
relatively large number of bird collisions (11) compared to other sites, which ranged from 0 to five.

Table 2. Number of Bird Collisions Found at each Site from 2018-2020
Ste 1p Bird - No. Bird Collisions . Site Grand Total
Diverters | SPMNE | coi 018 | Fall2019 | P8 | Total
2018 2020
Bird 13 Present 0 0 1 0 1
Bird 140a Present 0 1 1 0 2
Bird 31 Present 0 0 0 0 0
Bird 33/35 Present 0 0 0 3 3
Bird 3a Present 0 0 0 1 1
Bird 5 Present 0 0 0 3 3
Bird 53 Present 0 1 0 1 2
Bird 53b Present 1 2 0 2 5 37
New Point Road Present 3 0 0 1 4
WPT10/11/12 Present 0 0 0 1 1
WPT18 Present 2 0 0 2 4
WPT3 Present 0 0 0 1 1
WS4 Present 4 0 0 1 5
WS62 Present 0 0 2 0 2
WS69 Present 0 2 0 1 3
Bird 11 Absent 2 0 0 0 2
Bird 129 Absent 0 0 0 0 0
Bird 130 Absent 0 0 0 1 1
Bird 142 Absent 2 0 0 0 2
Bird 142a Absent 1 0 0 1 2
Bird 26 Absent 0 0 0 0 0
Bird 29 Absent 0 0 1 0 1 31
Bird 293 Absent 3 0 1 0 4
Bird 37 Absent 0 0 0 0 0
Bird 39 Absent 1 3 0 1 5
Bird 4 Absent 0 5 2 4 11
Bird 44 Absent 0 0 0 0 0
Bird 79 Absent 1 0 0 0 1
Bird 83 Absent 0 0 0 2 2
Total 20 14 8 26 68 68

BIPOLE Il BIRD-WIRE COLLISION MONITORING 2018-2020
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Searcher efficiency varied with each search period, ranging from 17 to 83.3% (Table 3). Due to the range
of searcher efficiency values, the average of all search periods (59%) was used for collision estimations.

Scavenger bias varied with each survey period and between geographic areas in 2019 and 2020 (Table
4). In 2018, scavenger bias was reported as ranging from 60 to nearly 100% (Wood 2019), but detailed
results were not published, and calculations used carcass persistence times instead. To estimate
collision mortality, the scavenger biases calculated for each geographic area in fall 2019 and spring 2020
were used for the respective years. The average scavenger bias for each geographic area from fall 2019
and spring 2020 was used in the spring and fall 2018 calculations as they are based on results using
preferred planted bird types (quail and wild birds).

Table 3. Searcher Efficiency during the Search Periods from 2018-2020
. Searcher
Search Period Efficiency (%)
Spring 2018 77.8
Fall 2018 83.3
Fall 2019 171
Spring 2020 58
Average 59
Table 4. Scavenger Bias (%) in Different Geographic Areas from 2019-2020
Geographic .
Area Fall 2019 | Spring 2020 Average
1 36 80 58
2 50 50 50
3 40 63 52
4 20 50 35
Average 37 61 49

The average mortality estimates ranged from 0 to 10.87 mortalities/week/km at sites with diverters
present and from 0 to 26.96 mortalities/week/km at sites without bird diverters (Table 5). Overall, the
total daily mortality estimates were not statistically different between sites with and without bird
diverters (p = 0.65).

The average estimated seasonal mortality rate (over six weeks) at sites with bird diverters was 35.10
mortalities/km and 19.68 mortalities/km, in the spring and fall, respectively, or 54.78 mortalities/km

! Several agricultural fields were not harvested in fall 2019 because of wet conditions, which created difficult
searching conditions. This in part explains the low number of planted birds found during searches.

BIPOLE Il BIRD-WIRE COLLISION MONITORING 2018-2020 12
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annually. For sites without bird diverters, the average estimated seasonal mortality rate (over six weeks)
was 29.64 mortalities/km and 19.38 mortalities/km, in the spring and fall, respectively, or 49.02
mortalities/km annually. Overall, the average estimated seasonal mortality rate for the Bipole IlI
transmission line is 32.37 mortalities/km and 19.53 mortalities/km, in the spring and fall respectively, or
51.90 mortalities/km annually.

Collisions appeared to be localised at survey sites, and no apparent pattern of collision mortality is
visible among the different geographic areas (Appendix 3). The estimated weekly mortality per km
ranged from 3.23 mortalities/km in geographic area 2 to 4.89 mortalities/km in geographic area 1.

BIPOLE Il BIRD-WIRE COLLISION MONITORING 2018-2020 13
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Table 5. Estimated Weekly Mortality per km from 2018-2020
Estimated Weekly Mortality/km
. Bird Geographic
Site ID Diverters Agreap Spring Fall Fall Spring |\ era ge /::1 ‘:eer::gl:e
2018 2018 2019 2020 2018-2020
Bird 13 Present 1 0.00 0.00 11.58 0.00 2.89
Bird 140a Present 4 0.00 14.10 18.50 NA 10.87
Bird 31 Present 2 0.00 0.00 0.00 0.00 0.00
Bird 33/35 Present 2 0.00 0.00 0.00 24.52 6.13
Bird 3a Present 1 0.00 0.00 0.00 4.24 1.06
Bird 5 Present 1 0.00 0.00 0.00 12.55 3.14
Bird 53 Present 3 0.00 6.64 0.00 5.49 3.03
Bird 53b Present 3 6.48 12.96 0.00 10.69 7.53 4.54
New Point Road | Present 1 22.42 0.00 0.00 5.42 6.96
WPT10/11/12 Present 1 0.00 0.00 0.00 5.08 1.27
WPT18 Present 1 17.58 0.00 0.00 12.57 7.54
WPT3 Present 1 0.00 0.00 0.00 6.18 1.55
WS4 Present 1 24.82 0.00 0.00 481 7.41
WS62 Present 3 0.00 0.00 17.92 0.00 4.48
WS69 Present 3 0.00 16.67 0.00 6.88 5.89
Bird 11 Absent 1 13.47 0.00 0.00 0.00 3.37
Bird 129 Absent 4 0.00 0.00 0.00 0.00 0.00
Bird 130 Absent 4 0.00 0.00 0.00 6.62 1.65
Bird 142 Absent 4 19.89 0.00 0.00 0.00 4.97
Bird 142a Absent 4 10.35 0.00 0.00 7.78 4.53
Bird 26 Absent 2 0.00 0.00 0.00 NA 0.00
Bird 29 Absent 2 0.00 0.00 7.09 NA 2.36 4.06
Bird 293 Absent 3 19.56 0.00 8.47 0.00 7.01
Bird 37 Absent 2 0.00 0.00 0.00 0.00 0.00
Bird 39 Absent 2 8.98 26.94 0.00 7.72 10.91
Bird 4 Absent 1 0.00 29.22 18.83 16.95 16.25
Bird 44 Absent 3 0.00 0.00 0.00 0.00 0.00
Bird 79 Absent 3 6.52 0.00 0.00 0.00 1.63
Bird 83 Absent 3 0.00 0.00 0.00 10.63 2.66
Passerine species (Order Passeriformes) made up the largest proportion of mortalities observed along
the transmission line. Passerines accounted for 29, or 43% of the total mortalities observed from 2018-
2020 (Table 6). Of the passerine species found, the dark-eyed junco was a frequent mortality in the
spring of 2018, when six dark-eyed junco mortalities were observed at four separate sites (Table 6).
Second to passerines, waterfowl and waterbirds combined accounted for 21 mortalities, or 31% of the
total mortalities observed. Waterfowl species (Order Anseriformes), including mallard and Canada
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goose, also made up a large proportion of the mortalities observed. Waterfowl! species accounted for 14

mortalities, or 21% of the total mortalities observed from 2018-2020 (Table 6). Of the waterfowl species,

mallard was a frequent mortality, and eight mortalities of this species were found at six sites.

Table 6. Collision Evidence Found During Surveys from 2018-2020
Site . Bird Date UTM Coordinate Species
Diverters
Bird 13 Present 4-Sep-19 14 U 521444 5555936 Red-eyed vireo
Bird 140a Present 1-Sep-19 14 U 373567 5980922 Unknown skeletal remains
Bird 140a Present 2-Sep-18 14 U 373567 5980921 Sharp-tailed grouse
Bird 33/35 Present | 13-May-20 | 14 U 497001 5643924 Wilson's snipe
Bird 33/35 Present | 13-May-20 | 14 U 496993 5643933 Unknown skeletal remains
Bird 33/35 Present | 13-May-20 | 14 U 496986 5643929 Unknown skeletal remains
Bird 3a Present | 12-May-20 | 14 U 635228 5489126 American crow
Bird 5 Present | 14-May-20 | 14 U 630498 5489675 Yellow-shafted flicker
Bird 5 Present | 14-May-20 | 14 U 630329 5489686 Savannah sparrow
Bird 5 Present | 19-May-20 | 14 U 630477 5489687 Mallard
Bird 53 Present | 23-May-20 | 14 U 434049 5718068 Gull species
Bird 53 Present | 10-Sep-18 | 14 U 4337905718212 Unknown species feathers
Bird 53b Present | 27-May-20 | 14 U 434346 5717919 Common raven
Bird 53b Present | 27-May-20 | 14 U 434346 5717910 Killdeer
Bird 53b Present | 31-Aug-18 | 14 U 434326 5717907 American white pelican
Bird 53b Present | 31-Aug-18 | 14 U 434354 5717915 Rock pigeon
Bird 53b Present | 28-Apr-18 | 14 U 434317 5718067 Unknown species feathers
New Point Road | Present | 25-Apr-18 | 14 U 648669 5525147 Waterfowl species
New Point Road | Present | 25-Apr-18 | 14 U 648641 5525153 Dark-eyed junco
New Point Road | Present | 29-Apr-18 | 14 U 648354 5525134 Ruby-crowned kinglet
New Point Road | Present | 12-May-20 | 14 U 648471 5525110 Canada goose
WPT10/11/12 Present | 14-May-20 | 14 U 611257 5496522 Savannah sparrow
WPT18 Present | 14-May-20 | 14 U 567744 5497755 Killdeer
WPT18 Present | 21-May-20 | 14 U 567597 5497755 Unknown species feathers
WPT18 Present 2-May-18 | 14 U 465642 5693401 Waterfowl species
WPT18 Present | 2-May-18 | 14 U 567630 5497770 Yellow-rumped warbler
WPT3 Present | 19-May-20 | 14 U 650752 5488752 Unknown species feathers
WS4 Present | 12-May-20 | 14 U 659442 5492060 Chipping sparrow
WS4 Present | 24-Apr-18 | 14 U 659294 5492054 Dark-eyed junco
WS4 Present | 24-Apr-18 | 14 U 659318 5492050 Mallard
WS4 Present | 24-Apr-18 | 14 U 659552 5492068 Dark-eyed junco
WS4 Present | 29-Apr-18 | 14 U 659393 5492069 Vesper sparrow
WS62 Present 2-Sep-19 14 U 367766 5810848 Mallard
WS62 Present 2-Sep-19 | 14 U 367764 5810844 Mallard
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Site . Bird Date UTM Coordinate Species
Diverters

WS69 Present | 24-May-20 | 14 U 363103 5861325 Common raven
WS69 Present 1-Sep-18 14 U 363092 5861448 American crow
WS69 Present 1-Sep-18 14 U 363557 5967811 Unknown skeletal remains
Bird 11 Absent 26-Apr-18 | 14 U 635549 5489106 Dark-eyed junco
Bird 11 Absent 1-May-18 | 14 U 530769 5527065 Gull species

Bird 130 Absent | 28-May-20 | 14 U 363569 5969957 Sparrow species

Bird 142 Absent 28-Apr-18 | 14 U 380944 5989423 Fox sparrow

Bird 142 Absent 28-Apr-18 | 14 U 380707 5989187 Unknown skeletal remains

Bird 142a Absent | 24-May-20 | 14 U 386686 5996918 Mallard

Bird 142a Absent 1-May-18 NA America tree sparrow
Bird 29 Absent 4-Sep-19 14 U 503137 5633860 American bittern

Bird 293 Absent 2-Sep-19 14 U 358538 5828778 Unknown skeletal remains

Bird 293 Absent 27-Apr-18 | 14 U 358550 5828642 Dark-eyed junco

Bird 293 Absent 27-Apr-18 | 14 U 358541 5828799 Dark-eyed junco

Bird 293 Absent 27-Apr-18 | 14 U 358518 5828825 Ruffed grouse
Bird 39 Absent | 20-May-20 | 14 U 489320 5657381 Mallard
Bird 39 Absent 1-Sep-18 14 U 489382 5657288 Double-crested cormorant
Bird 39 Absent 9-Sep-18 14 U 489389 5657286 Double-crested cormorant
Bird 39 Absent 9-Sep-18 14 U 489343 5657402 Unknown species feathers
Bird 39 Absent 27-Apr-18 | 14 U 4894105657233 Black-billed magpie
Bird 4 Absent | 26-Aug-19 | 14 U 634287 5489083 Blue-winged teal
Bird 4 Absent 7-Sep-19 14 U 634378 5489084 Unknown species feathers
Bird 4 Absent | 12-May-20 | 14 U 634289 5489073 Mallard
Bird 4 Absent | 12-May-20 | 14 U 634276 5489088 Waterfowl species
Bird 4 Absent | 12-May-20 | 14 U 634254 5489110 Mallard
Bird 4 Absent | 12-May-20 | 14 U 634278 5489123 Waterfowl species
Bird 4 Absent | 29-Aug-18 | 14 U 634529 5489100 Ovenbird
Bird 4 Absent 7-Sep-18 14 U 634546 5489087 Common yellowthroat
Bird 4 Absent 7-Sep-18 14 U 634369 5489072 American redstart
Bird 4 Absent 7-Sep-18 14 U 634383 5489085 Sparrow species
Bird 4 Absent 7-Sep-18 14 U 634383 5489079 American redstart
Bird 79 Absent 26-Apr-18 | 14 U 3982255761727 Snow bunting
Bird 83 Absent | 23-May-20 | 14 U 372470 5804953 Common yellowthroat
Bird 83 Absent | 23-May-20 | 14 U 372480 5804950 Unknown skeletal remains
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3.2 BIRD PASSAGE SURVEYS

During bird passage surveys conducted in 2018, a total of 12,835 bird crossings were observed. Sites
with bird diverters were observed to have a greater number of bird crossings (7,845), compared to sites
without diverters (4,990), but this difference was not found to be statistically significant (p = 0.13).
Several sites with bird diverters, including sites Bird 13, Bird 3a, Bird 53, had relatively high numbers of
bird passages compared to other sites (Table 7).

The season was found to affect the number of bird passage observed in 2018. During the spring passage
surveys, a significantly higher (p = 0.02) number of bird crossings were observed (8,223), compared to
the number of bird crossings in the fall (4,612) (Table 7).

The number of bird passages observed in 2018 was not significantly correlated with the number of
mortalities observed (p= 0.56). This indicates that the hypothesis that sites with higher bird passages will
result in higher number of mortalities is not supported.

Other, qualitative observations were also made during the 2018 bird passage surveys. Birds flying at the
height of the transmission lines were observed reacting to and avoiding wires where bird diverters were
present (Wood 2019). In particular, larger birds, including American white pelicans, gulls, and waterfowl
were observed circling to gain or lose altitude to pass over or under the transmission lines (Wood 2019).
At sites with bird diverters, birds were also observed avoiding passing over the section of transmission
line with bird diverters, to fly along the transmission line and cross over a spot without bird diverters
(Wood 2019).
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Table 7. Bird Passages Observed at Each Site in 2018 (Wood 2019)
Number of Bird Passes
Site Bird Line Spring Fall
iverters | Section Waterbirds | Songbirds Other Total Waterbirds | Songbirds Other Total Grand Total
Landbirds Landbirds

Bird 13 Present S1 40 639 16 695 321 280 20 621 1,316

Bird 140a Present N3 3 12 16 23 13 1 37 53
Bird 31 Present Cc2 44 30 0 74 26 9 6 41 115
Bird 33/35 Present Cc2 26 29 64 1 36 5 42 106
Bird 3a Present S2 144 864 22 1,030 4 47 7 58 1,088
Bird 5 Present S2 111 460 21 592 65 170 17 252 844
Bird 53 Present Cc1 948 75 1 1,024 173 339 26 538 1,562
Bird 53b Present Cc1 175 85 2 262 20 21 19 60 322
Neévozgi”t Present $2 114 67 13 194 11 13 7 31 225
WPT10/11/12 Present S2 0 170 1 171 0 4 1 5 176
WPT18 Present S1 192 252 12 456 21 296 3 320 776
WPT3 Present S2 11 135 5 151 35 14 15 64 215
WS4 Present S2 58 131 2 191 11 13 1 25 216
WS62 Present N4 100 179 10 289 29 167 18 214 503
WS69 Present N4 64 58 7 129 31 153 15 199 328
Bird 11 Absent S1 28 159 8 195 1 633 23 657 852
Bird 129 Absent N3 25 6 3 34 1 122 3 126 160
Bird 130 Absent N3 20 338 4 362 249 7 262 624

Bird 142 Absent N3 16 14 1 31 0 21 3 24 55

Bird 142a Absent N3 8 5 8 21 15 40 13 68 89

Bird 26 Absent Cc2 15 39 8 62 7 0 7 69
Bird 29 Absent Cc2 19 218 5 242 1 1 2 244
Bird 293 Absent N4 3 325 1 329 59 169 9 237 566
Bird 37 Absent Cc2 57 170 31 258 0 11 4 15 273
Bird 39 Absent Cc2 138 57 19 214 34 56 8 98 312
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Number of Bird Passes

Site Bird Line Spring Fall
Diverters | Section Other Other Grand Total
Waterbirds | Songbirds Landbirds Total Waterbirds | Songbirds Landbirds Total
Bird 4 Absent S2 36 127 12 175 2 49 36 87 262
Bird 44 Absent Cc1 34 62 20 116 124 202 10 336 452
Bird 79 Absent Cc1 10 229 11 250 0 108 19 127 377
Bird 83 Absent N4 219 341 36 596 0 48 11 59 655
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4.0 DISCUSSION

The installation of bird diverters on transmission lines has been proven to significantly reduce bird
collisions (Barrientos et al. 2012; Brown and Drewien 1995; Morkill and Anderson 1991). Bird diverters
along the Bipole Ill transmission line appear to be placed at effective locations and are also likely
preventing bird mortalities. The number of bird passages recorded in 2018 was not significantly
different between sites with bird diverters and those without bird diverters. Despite not being
statistically significant, sites with bird diverters had 39% more bird passages and final selection of bird
diverter sites is validated by these results. It is assumed that bird passage numbers were likely higher at
bird diverter sites during the other years even though bird passage surveys were not conducted.

No statistical difference of estimated collision mortality was found between sites with bird diverters to
those without bird diverters, and it appears the null hypothesis of no difference of bird mortality
between sites with and without bird diverters is accepted. Even though no statistical correlation was
found between the number of bird passages and the number of mortalities, this may have been due to
mortalities not being found at many of the sites, rather than a lack of correlation. As indicated by many
other scientific studies (Barrientos et al. 2012; Brown and Drewien 1995; Morkill and Anderson 1991), it
is reasonable to assume that the sites with bird diverters would experience greater numbers of
mortalities if they were not present. Other explanations for a lack of correlation between bird passages
and mortalities may be due to altered bird behaviour (i.e., line avoidance) caused by the presence of the
bird diverters, which was observed during the 2018 bird passage surveys. Additionally, passage surveys
were limited to the daylight hours and surveys were not conducted at night when many species tend to
migrate.

Estimated collision mortality rates observed along the Bipole Il transmission line do not appear to be
substantially impacting bird populations in the province. No Threatened or Endangered species were

found from 2018-2020, and the mortality rates observed were similar to other bird collision studies in
the province and elsewhere.

Along the Bipole Il transmission line, the average estimated seasonal mortality rate at sites with bird
diverters was 35.10 mortalities/km and 19.68 mortalities/km, in the spring and fall, respectively and
29.64 mortalities/km and 19.38 mortalities/km, in the spring and fall, respectively, at sites without bird
diverters. These values are consistent with what has been observed in other studies in Manitoba (Table
8). One site at the Keeyask Transmission Project had an estimated mortality rate of 469.09 birds/km but
was inflated due to a high scavenger rate bias (WRCS 2018c).
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Table 8. Estimated Seasonal Collision Mortality (mortalities/km/6 weeks) from Other Studies
Conducted in Manitoba (WRCS 2017; WRCS 2018a; WRCS 2018b; WRCS 2018c; WRCS
2021).
Estimated Collision Mortality (mortalities/km/6 weeks)
Spring Spring Breeding | Breeding Fall Fall
Study and Year(s) Migration Migration Bird Bird Migration | Migration
Diverters Diverters Diverters | Diverters Diverters Diverters
Present Absent Present Absent Present Absent
Keeyask Transmission Project 2016 NA NA 10.8 0 10.32 0
Keeyask Transmission Project 2017 469.09* 1130.88* 0 54.91 14.54 27.49
Lake Winnipeg East 2018 NA NA NA NA 5.98 NA
Wuskwatim Outlet Transmission
Line 2014, 2016-2018 NA NA NA 27.34 NA 27.34
Manltoba-er?nesota Transmission NA NA NA NA 999 109.6
Line 2020

* The estimated collision mortality was inflated due to efficient scavengers.

The bird mortality rates observed in this study are also among the rates observed in other published

studies. During the migration period at sensitive wetland habitats, Faanes (1987) estimated bird collision

mortality rate of 69 birds/km. Another report, which reviewed 32 studies at unmarked transmission

power lines found an average of 42.3 + 17.1 birds/km/year (Rioux et al. 2013). However, comparisons of

mortality rates between studies may be misleading as sources of bias (i.e., searcher efficiency, scavenger

bias, habitat bias) can vary substantially between study locations (Morrison 2002; APLIC 2006).

Collisions appeared to be localised at individual sites, with no groups of sites or areas showing any

patterns of increased mortality. One individual site, Bird 4, which does not have bird diverters, had the

greatest mortality rate observed of all sites surveyed. This site, which is along the Marsh River and

between two sites with bird diverters in proximity, had a moderate number of bird passages relative to

other sites. The nearby sites with bird diverters (Bird 5 and Bird 3a), which are in similar habitat, had

considerably lower mortality estimates in comparison and highlight the effectiveness of bird diverters,

but much higher numbers of bird passages. Presumably, Bird 4 would have reduced bird collisions if it

were fitted with bird diverters. This site may be a good candidate for the installation of bird diverters to

help reduce the number of mortalities in the area.

Some species appear to be more vulnerable to collisions along the Bipole Ill transmission line, which is

expected. During this survey, passerines and waterfowl species made up most of the collision mortalities

observed. Passerines were likely frequently encountered as this order of birds includes more than half of

all species, which increases the likelihood of encountering them during bird collision surveys. The

relatively large number of dark-eyed juncos found in the spring of 2018 in comparison to other species
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that were found may have been a unique occurrence as this species was not found again in later
searches. Factors including weather, migration timing (day or night), and individual body condition can
influence the susceptibility of bird collisions (Bevanger and Drewien 1995).

The large proportion of waterfowl mortalities was consistent with other studies in Canada, which found
waterfowl to be a vulnerable group of birds to collisions (Rioux et al. 2013). Waterfowl are more
susceptible to collisions due to their high body mass and relatively small wing size, which makes them
less maneuverable compared to other species. The large proportion of waterfowl mortalities may also
be partly attributed to the location of the survey sites. Survey sites were often located at river crossings
and waterbodies that provide ideal habitat for waterfowl, increasing the likelihood of encountering

these species during collision searches.

The relatively high variation of searcher bias in this study indicates the need for large sample sizes to
obtain the most reflective value possible. Additionally, birds that represent the species that would be
observed in the field should also be used to avoid creating any bias in the searchers’ ability in locating
the planted birds. Wild birds, when available, are ideal for this purpose, and quail, which are
commercially available, can be a suitable substitute, but only if a range of sizes are used for searches.
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5.0 CONCLUSIONS

Bird-wire diverters along the Bipole Ill transmission line appear to be effective at reducing the number
of bird-wire collision mortalities. No Threatened or Endangered species were observed from 2018-2020.
Because mortality rate estimates are comparable to other studies in Manitoba and elsewhere, no

further mitigative measures are recommended at this time.
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Appendix 1
Map Series
Bird Collision Study Area and Survey Sites
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Locations of Environmentally Sensitive Sites with
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BILL OF MATERIALS
ITEM CAT.
No. Qry. DESCRIPTION SUPPLIER o,
SEE DETAIL ‘A’
/ SPIRAL B.F.D. 413 - | DIVERTER, BIRD FLIGHT FOR 0.20" - 0.56" DIAMETER WIRE PC’S"EE%\'(NE 60-37-48
- SEE NOTE 6. . . POWER LINE
TN oPGW 413A - | DIVERTER, BIRD FLIGHT FOR 0.57" - 1.10" DIAMETER WIRE R L 60-37-49
\
,\’ \ CS’E';EN%QE -g- ‘\ 414 - |LARGE DIVERTER, SPIRAL BIRD FOR 0.35" - 0.449" DIAMETER WIRE STORES 60-37-50
PLAN VIEW OF TRANSMISSION LINE WITH 100% SPAN COVERAGE NS 414A - | LARGE DIVERTER, SPIRAL BIRD FOR 0.45" - 0.599" DIAMETER WIRE STORES 60-37-51
. 414B | LARGE DIVERTER, SPIRAL BIRD FOR 0.600" - 0.770" DIAMETER WIRE STORES 60-37-52
NOTES:

OPGW —— _
\ 1. ALL DIMENSIONS IN METRES.

T & 2. BIRD FLIGHT DIVERTER PLACEMENT TO BE DEFINED BY REFERENCE TO REQUIRED

AERIAL MARKER CONE LOCATIONS. AN AERIAL MARKER CONE IS USED IN PLACE OF
S5m

A BIRD FLIGHT DIVERTER.

3. BIRD FLIGHT DIVERTER PLACEMENT AT THE ENDS OF A SPAN MAY BE OMITTED IF
THEY INTERFERE WITH SUSPENSION CLAMPS, ARMOUR ROD OR VIBRATION
DAMPER PLACEMENT.

4. WHERE BIRD FLIGHT DIVERTERS HAVE A DEFINITE TOP AND BOTTOM, THEY SHALL
BE INSTALLED TO HANG PLUMB ON THE CONDUCTOR, AS SHOWN BELOW.

INSTALLATION DETAIL FOR
TRANSMISSION LINE WITH ONE SKYWIRE

PROFILE VIEW

v

SEE DETAIL 'A' ‘
/ SPIRAL B.F.D.
- SEE NOTE 6./
// \\

! \ OTHER B.F.D. OPGW
| ! / SEE NOTE 6.
\\\ //
N HANGING PLUMB -CORRECT NOT HANGING PLUMB -INCORRECT
| 30m 5m OPGW — 5. REFER TO REFERENCE DRAWINGS FOR AERIAL MARKER CONE SPACING AND
\ ﬂ " r i INSTALLATION LOCATIONS.
‘ 6. SELECT CORRECT BIRD FLIGHT DIVERTER BASED ON OPGW DIAMETER, AS PER
' TABLE BELOW.
smo | |
AERIAL MARKER,
SEE NOTE 2.
OPGW PROPERTIES clic SPANS REQUIRING
5m TOWER BIRD FLIGHT DIVERTERS
— RANGE OPGW AFL MECHANICAL OPGW
INSTALLATION DETAIL FOR o o DIAMETER (mm/in) | LARGESPIRAL |  OTHER
290 - 534 (1000)
DNO-10701
PROFILE VIEW 534 (1000) - 1134 CC-13/51/486 12.35/0.49 60-37-51 60-37-48
' 1134 - 1140 DNO-10703
1140 - 1457 (2000)
DNO-10702 MC-63/439 11.14/0.44 60-37-50 60-37-48
1457 (2000) - 2103
2103 - 2400 (3000) REFER TO SHEET 2
F.D. - - . . 0-37-51 -37-
SgIIETEAlll-OBT'I:E%. 2400 (3000) - 3421 (4000) DNO-10703 CC-13/51/486 12.35/0.49 60-37-5 60-37-48
0,
PLAN VIEW OF TRANSMISSION LINE WITH 60% SPAN COVERAGE OTHER BFD. OPGW 3421 (4000) - 4271 ONO-10702
SEE NOTE 6.
4271 - 4291 (5000) MC-63/439 11.14 /1 0.44 60-37-50 60-37-48
. S . 4291 (5000) - 5259 (6000) DNO-10594
02S 06S 5259 (6000) - 6241
6241 - 6332 (7000) DNO-10594 MC-63/81/630 16.00 / 0.63 60-37-52 60-37-49
6332 (7000) - 7340
. 5m OPGW ‘\
LEGEND
5m L
- ® OTHER BIRD FLIGHT DIVERTER
¢ LARGE SPIRAL BIRD FLIGHT DIVERTER
INSTALLATION DETAIL FOR O AERIAL MARKER
TRANSMISSION LINE WITH ONE SKYWIRE
FOR DETAILS OF OPGW ATTACHMENT,
/ REFER TO COMMUNICATIONS DRAWINGS
PROFILE VIEW
NETWORK No. 239224 00 2017/01/31 NETWORK No. 239224. ISSUED FOR CONSTRUCTION. M.B. | cw. |RNR.
REV. DATE DESCRIPTION BY | ckp. | APP.
SEE NOTE 6 DRAWN: CHECKED: SCALE:
/ ] M.B. C.W. N.T.S.
. N tI\Manltoba DESIGNED: DATE: VOLTAGE:
% % \#Wﬁm Hydro RNR. 2017/01/31 +500KV
KEEWATINOHK - RIEL * 500kV HVDC BIPOLE Il
AUTHENTICATION FOR
CURRENT REVISION
. BIRD FLIGHT DIVERTER
DETAIL A
BIPOLE IIl WATER CROSSING DRAWINGS 1-37080-DD-10330-0001 TO 0044
COMMUNICATIONS DRAWINGS 1-85900-DD-68420-0082 TO 0099
BIPOLE Ill PIPELINE CROSSING DRAWINGS 1-37080-DD-10320-0001 TO 0009 DRAWING NUMBER SHEET |REVISION
PLAN AND PROFILE 1-37080-DD-10220-0001 TO 0008
REFERENCE DRAWINGS 1 -37080-DD-51 21 0-0001 0001 00
1 2 3 4 5 6 7 8
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REQUIRED BIRD FLIGHT DIVERTER
LOCATIONS
CONSTRUCTION SPANS FROM COVERAGE
ZONE TWR - TWR
4-11 60% OF SPAN
185 - 192 60% OF SPAN
N1 334 - 345 60% OF SPAN
516 - 517 100% OF SPAN
533 - 52%‘33 ;é?\loé’)ON N2 100% OF SPAN
1048 - 1054 60% OF SPAN
1062 - 1066 60% OF SPAN
1086 - 1087 100% OF SPAN
1102 - 1103 100% OF SPAN
1107 - 1109 100% OF SPAN
1118 - 1119 100% OF SPAN
N2 1130 - 1133 100% OF SPAN
1169 - 1179 60% OF SPAN
1190 - 1197 60% OF SPAN
1197 - 1200 100% OF SPAN
1200 - 1201 60% OF SPAN
1394 - 1397 100% OF SPAN
2160 - 2193 60% OF SPAN
2313 - 2329 60% OF SPAN
2332 - 2335 100% OF SPAN
N3 2342 - 2351 60% OF SPAN
2361 - 2364 100% OF SPAN
2369 - 2370 100% OF SPAN
2380 - 2389 60% OF SPAN
3112 - 3126 60% OF SPAN
3145 - 3147 100% OF SPAN
3214 - 3222 60% OF SPAN
3335 - 3337 60% OF SPAN
N4 3340 - 3343 60% OF SPAN
3350 - 3352 100% OF SPAN
3362 - 3364 100% OF SPAN
3389 - 3391 60% OF SPAN
4176 - 4180 60% OF SPAN
4184 - 4192 60% OF SPAN
1 4218 - 4222 60% OF SPAN
4236 - 4237 60% OF SPAN
5123 - 5130 60% OF SPAN
5138 - 5145 60% OF SPAN
5171 - 5173 60% OF SPAN
C2 5194 - 5199 60% OF SPAN
5202 - 5204 60% OF SPAN
5200 - 5213 60% OF SPAN
6012 - 6015 60% OF SPAN
6036 - 6039 60% OF SPAN
6071 - 6073 100% OF SPAN
6156 - 6158 60% OF SPAN
S1 6197 - 6201 100% OF SPAN
6235 - 6244 60% OF SPAN
6252 - 6254 100% OF SPAN
6281 - 6290 60% OF SPAN
6308 - 6316 60% OF SPAN
7074 - 7085 60% OF SPAN
7135 - 7137 100% OF SPAN
7147 - 7150 60% OF SPAN
S2 7185 - 7187 100% OF SPAN
7200 - 7213 60% OF SPAN
7337 - 7340 100% OF SPAN

NETWORK No. 239224

BIPOLE Il WATER CROSSING DRAWINGS
COMMUNICATIONS DRAWINGS

BIPOLE Ill PIPELINE CROSSING DRAWINGS
PLAN AND PROFILE

1-37080-DD-10330-0001 TO 0044
1-85900-DD-68420-0082 TO 0099

1-37080-DD-10320-0001 TO 0009
1-37080-DD-10220-0001 TO 0008

REFERENCE DRAWINGS

D
C
B
00 2017/01/31 NETWORK No. 239224. ISSUED FOR CONSTRUCTION. M.B. C.W. |RN.R.
REV. DATE DESCRIPTION BY CKD. APP.
DRAWN: CHECKED: SCALE:
] M.B. C.W. N.T.S.
A\Manltoba DESIGNED: DATE: VOLTAGE:
Hydro R.N.R. 2017/01/31 +500kV A
KEEWATINOHK - RIEL * 500kV HVDC BIPOLE Ill
AUTHENTICATION FOR
CURRENT REVISION
BIRD FLIGHT DIVERTER
INSTALLATION DETAIL R
DRAWING NUMBER SHEET REVISION %
<
1-37080-DD-51210-0001 |[0002| 00 |3
8
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Appendix 3
Map Series

Bird Collision Sites and Average Estimated Weekly
Mortality per km from 2018-2020
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Appendix 4
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Photo 1. Observers Conducting a Bird-wire Collison Survey, May 2020

Autdoor writing products
for OQutdpor writing peaple

Photo 2. Chipping Sparrow Carcass, May 2020
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Photo 3. Collision Evidence from a Mallard Mortality, May 2020

Photo 4. Common Raven Partial Carcass, May 2020
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Available in accessible formats upon request.
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