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. Date Distance to | Bearing from WTG
Species WTG
Documented WTG (meters) (degrees)
Mimus polyglottos
(Northern mockingbird)?! 08/02/22 19 25 8
Francolinus francolinus
(Black francolin) 10/18/22 1 1 357
Branta sandvicensis
(néné, Hawaiian goose)?2 01/03/23 17 44 197
Francolinus pondicerianus
(Gray francolin) 01/10/23 8 1 30
Branta sandvicensis
(néné, Hawaiian goose)?2 01/17/23 7 43 9
Francolinus francolinus
(Black francolin) 01/24/23 20 1 127
Lasiurus cinereus semotus
(‘Ope‘ape‘a, Hawaiian hoary bat) 03/28/23 16 1 5
Zosterops japonicus
(Warbling white-eye) 04/18/23 5 1 40
Branta sandvicensis
(néné, Hawaiian goose)?2 04/25/23 16 10 120
Francolinus francolinus
(Black francolin) 05/02/23 18 1 33

1. MBTA-protected species.
2. Covered Species.
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Appendix 5. Néené Monitoring and Predator Control
Management at Haleakala Ranch, Maui Annual Report, FY 2022
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Appendix 6. Haleakala Ranch Nené Release Pen Program
Annual Report FY 2023



Image 10. Last photo captured of both AL/- -, ACJ /AL goslings. 2/26 at 10:59am.

Image 11. Clearing of overgrown grass to return short grass habitat. Image 12. Overgrown grass surrounding non-functional trap as observed on December 8, 2022.




Image 13. Weed-whacked area cleared around water trough with surrounding unmanaged grass, Image 14. Fence line after exterior grass cutting on December 8, 2023.
December 8, 2022.
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Appendix 7. Makamaka‘ole Seabird Mitigation Area 2022
Breeding Season Annual Report



Makamaka‘ole Threatened and Endangered Seabird Mitigation Project:
Exclosures and Artificial Burrows Annual Summary Report

Reporting Period: January 1, 2022 — December 16, 2022
Monitored and Reported by Maui Nui Seabird Recovery Project for Brookfield Renewables and
Tetra Tech

Overall Summary: The Makamaka‘ole seabird mitigation site consists of 2 predator-proof
exclosures, each housing 50 artificial seabird burrows with nest boxes. Since 2016, social
attraction mechanisms including seabird models and nighttime auditory playback have been in
place to attract Newell’s shearwaters (Puffinus newelli, NESH) in exclosure A, and Hawaiian
petrels (Pterodroma sandwichensis, HAPE) in exclosure B (the NESH auditory playback has
been inactive since 2020 due to regularly attending NESH adults). MNSRP began monitoring
Makamaka‘ole in May 2020 and continued standardized methodology through the 2021 and
2022 breeding seasons. This year we report a total of 18 NESH eggs produced at 14 burrows, 1
of which hatched a successfully fledged chick (Figure 1). This is an increase of 2 total NESH
eggs at three additional burrows since 2021, although the fledged chick count remains the same
as last year. Twenty-eight burrows were consistently active, an increase of three over 25 in 2021.
Bulwer’s petrels (Bulweria bulwerii, BUPE) were present in two burrows in exclosure B. No
HAPE were detected inside the exclosures.

Genetic analysis of blood and feather samples from 14 adult NESH in nest boxes collected in
August and September revealed sampled birds are female. Females may attend new colonies
before males or be more likely to occupy artificial burrows in August and September. Additional
sampling is needed to understand the sex ratio of colonizing birds at Makamaka“‘ole.

Trapping and baits deployed in bait stations to remove predators is consistent and ongoing.
Mongooses were captured only outside the exclosures, but rats and mice were removed from
inside and outside the exclosures. Poison bait consumption remained relatively low throughout
the year, peaking in the winter months.

Maintenance and refurbishment of the exclosure fences and other infrastructure continues as time
and resources allow.

Vegetation Control:

Vegetation is cleared and regularly maintained throughout the season around the inside and
outside of the exclosure fences, around burrow boxes and burrow entrances, around traps and
bait stations, and along interior pathways and between exclosures. Hand-pulling is used around
burrow entrances and game cameras, and weed whackers are used along fences and trails.
Keeping these areas clear is critical for allowing fence inspection, burrow entrance and egress by
the birds, and staff access to critical areas during monitoring activities. Because of the rapid rate
of growth of the dominant grass species, hand trimming and pulling occurs around the burrows
during every visit, and weed-whacking occurs 2-3 times per month. Weed cloth was installed
under some game cameras to keep grasses from interfering with motion detection action.
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Figure 1. ESH chick being weighed by Kupu ‘Aina Corps member J shua DeCambra on
9/27/22.

Exclosure Fence — Status and Activities:

Fence and infrastructure activities focused on prepping the existing structure for installation of
the new mesh. New posts were installed, new belly bands were installed, erosion control
structures were put in place, and dirt was moved to reestablish foundations. Further fence work
including use of the new mesh will proceed during the winter months, outside of the normal
seabird breeding season.

Sound Playback System — Status and Activities:
The sound playback system for HAPE in exclosure B was started on April 21. The NESH
playback system in exclosure A was tested and found operational but remained off.

Artificial Burrow Checks:

All burrow boxes were opened to check activity status at the start of the season on 3/2/2022.
Pictures were captured and contents and box integrity were noted. One BUPE was found in
burrow 50B at that time. Two boxes were rebuilt and 6 lids were replaced. A BUPE egg was
discovered in 50B in April cracked and non-viable.

Seabird activity is assessed at each burrow every other week during the breeding season by
checking for removal or displacement of toothpicks erected at the entrance, searching for guano
and feathers, and by noting bird scent. Motion-activated game cameras are deployed at all
burrows suspected as active. NESH first appeared on game camera on 3/30/22 at 48A. NESH
activity for the 2022 season was first noted during monitoring on 4/5/22. Bird sign and game



camera activity continued consistently throughout the season until the single NESH chick
fledged from 25A on 10/12/22. A total of 22 burrows in A (including one natural burrow — 51A)
and 6 burrows in B were considered consistently active in 2022. A burrow is considered
consistently active if it produced a chick or an egg, or if NESH appeared entering on camera, or
if there was more than one type of bird activity evidence during more than one burrow check, or
if evidence inside the burrow box (e.g. NESH feathers, nest cups, guano) at the end of the season
suggested activity when compared to the start of the season. See Table 1 for results from active
burrows. All nest boxes were opened on 9/28 or 9/29/22 to check for bird activity, and to assess
the condition of the boxes (see Table 2). No new natural sites were discovered this season.

On 5/10/22 the next boxes were opened to check reproductive status. Two NESH eggs were
discovered in 48A. By the end of the season, a total of 18 NESH eggs were produced (16 in
Exclosure A and 2 in Exclosure B), one of which produced a viable chick. Two boxes in
Exclosure A each produced 2 eggs, and one box produced 3. Compared to 2021, most of the eggs
did not appear cracked or damaged (likely due to the addition of the sand), yet were still
nonviable. On 8/11, 8/19, and 9/09 all active burrows were opened to band adult NESH and
collect samples for genetic analysis, which were sent to Kenneth Hayes, the director of the
Pacific Center for Molecular Biodiversity at the Bishop Museum in Honolulu. Two out of the 14
adult were recaptures (banded in 2020). Results indicate that sampled individuals are female.
This sampling and analysis was funded by the Native Ecosystems Protection & Management
(NEPM) program of the Maui branch Divivion of Forestry& Wildlife. Adults from burrow 25A,
which produced the chick were not sampled. To date, 22 individual adults and 2 chicks have
been banded, all from Exclosure A.



Table 1. 2022 summary of visitation and production of active burrow boxes.

Burrow/ Consiste
Exclos camera | box ntly
ure 4/5/22 | 4/21/22 | 5/10/22 6/6/22 | 6/22/22 7/5/22 7/20/22 8/4/22 | 8/19/22 9/9/22 | 9/28/22 | activity | activity | active
entered,
guano, entered, entered, X
entered, | entered, | entered, | entered, | feathers, | entered, | guano, entered, | guano, 2X NESH
8A no_sign | no_sign | guano guano guano feathers | odor guano feathers | feathers | feathers | NESH egg
entered,
guano, entered, X
entered, | feathers | guano,
9A entered | no_sign | guano , odor feathers | entered | no sign no sign no sign | entered | entered | NESH
10A no_sign | no _sign | no sign | no sign | no sign | no_sign | no_sign guano no_sign | no _sign | no sign | NESH X
11A no_sign | no_sign | no_sign | entered | no_sign | no_sign | no_sign no_sign | no_sign | no_sign | no_sign
entered,
guano, NESH X
12A no_sign | no_sign | no_sign | odor entered | no sign no sign entered no_sign | entered egg
entered,
entered, entered, guano, entered, | entered, | entered, X
guano, entered, | guano, entered, | feathers, guano, guano, guano, entered, | 2x
14A no_sign | odor guano odor no sign feathers | odor feathers | feathers | odor feathers | NESH
entered, entered, 2X
entered, guano, entered, | entered, | guano, entered, entered, | 2x NESH X
20A no_sign | guano entered | odor guano guano odor entered | feathers | entered | feathers | NESH egg
entered, entered,
entered, | guano, guano, entered, | entered, | entered, X
entered, | entered, | entered, | entered, | guano, feathers, | feathers | guano, guano, guano, 2X
21A no_sign | guano guano guano guano feathers | odor , odor feathers | feathers | odor NESH
entered, | entered,
entered, | entered, | entered, | entered, entered, | entered, guano, guano, entered, | entered, | 3x NESH X
22A guano guano guano guano entered | guano guano feathers | feathers | guano feathers | NESH egg
23A no_sign | no_sign | entered | no_sign | no_sign | no_sign | no_sign no_sign | no_sign | no_sign | no_sign
entered, entered,
guano, entered, entered, | entered, guano, X
entered, | entered, | feathers | guano, guano, guano, feathers | 2x NESH
24A no_sign | entered | entered | guano feathers | , odor odor odor feathers | entered | , odor NESH egg
entered, entered, entered, | 2x
entered, entered, entered, | guano, entered, | guano, guano, NESH, X
guano, entered, | guano, entered, | guano, feathers, | guano, feathers | entered, | feathers | aggressi | NESH
25A no_sign | odor guano odor guano feathers | odor odor , odor guano , odor ons CHICK




Burrow/ Consiste
Exclos camera | box ntly
ure 4/5/22 | 4/21/22 | 5/10/22 6/6/22 | 6/22/22 71522 7/20/22 8/4/22 | 8/19/22 9/9/22 | 9/28/22 | activity | activity | active
entered, 3x
guano, entered, entered, | entered, | entered, entered, | entered, entered, NESH X
26A no_sign | odor guano entered | guano guano guano guano odor entered | feathers | NESH egg
entered,
guano, entered, X
feathers guano,
29A no_sign | no_sign | no_sign | no_sign | no_sign | no_sign | entered , odor no_sign | entered | odor
30A no_sign | no_sign | no_sign | no_sign | entered | no_sign | no_sign no_sign | no_sign | no_sign | no_sign
entered, X
entered, | entered, | entered, feathers 2X NESH
32A no_sign | guano feathers | guano entered | , odor entered entered | entered | no sign | no sign | NESH egg
X (see
33A no_sign | no_sign | no_sign | no_sign | no_sign | no_sign | entered no_sign | no_sign | no_sign | no_sign note)
entered, X
34A no_sign | no_sign | no_sign [ no_sign | no_sign | feathers | entered entered | no_sign | no_sign | no_sign | NESH
35A no_sign | no_sign | no_sign [ no_sign | no_sign | no_sign | entered no_sign | no_sign | no_sign | no_sign
entered,
36A no_sign | no_sign | no_sign | no_sign | no_sign | no_sign | guano no_sign | no_sign | no_sign | no_sign
entered,
37A no_sign | no_sign | no_sign | no_sign | no_sign | no_sign | guano no_sign | no_sign | no_sign | no_sign
entered,
entered, guano, X
guano, feathers entered, 2X
39A no_sign | no_sign | no_sign | no_sign | no_sign | no_sign | odor , odor no_sign | feathers | no_sign | NESH
entered, X
40A no_sign | no_sign | no_sign | entered | no_sign | no_sign | entered feathers | no_sign | no_sign | no_sign
entered, | entered, | entered, entered, X
42A no_sign | no_sign | no_sign | guano guano guano entered feathers | no_sign | no_sign | no_sign
entered, entered,
guano, entered, | entered, | entered, | guano,f X
entered, entered, | entered, | entered, | entered, | feathers, | feathers | guano, feathers | eathers, NESH
43A guano entered | guano guano guano guano odor , odor odor ,odor odor NESH egg
entered,
guano, X
feathers | entered, | entered, | entered, entered, NESH
44A no_sign | no_sign | guano odor guano guano guano feathers | no_sign | no_sign | feathers | NESH egg




Burrow/ Consiste
Exclos camera | box ntly
ure 4/5/22 | 4/21/22 | 5/10/22 6/6/22 | 6/22/22 71522 7/20/22 8/4/22 | 8/19/22 9/9/22 | 9/28/22 | activity | activity | active
2x
entered, | guano, entered, entered, entered, | entered, 2X NESH X
48A guano feathers | entered | guano entered | guano entered guano guano entered | no_sign | NESH egg
entered, | entered, | entered, | entered, | entered, entered, | entered, | entered, | entered, NESH X
51A no_sign | no_sign | guano guano guano guano guano guano guano guano guano NESH egg
Burrow/ Consiste
Exclos camera | box ntly
ure 4/5/22 | 4/21/22 | 5/10/22 6/6/22 | 6/23/22 71522 7/20/22 8/4/22 | 8/19/22 9/9/22 | 9/29/22 | activity | activity | active
entered,
2B no_sign | no sign | no sign | no sign | guano no_sign | no_sign no_sign | no sign | no sign | no_sign
4B entered | no sign | no_sign | no sign | no sign | no sign | no_sign no_sign | no _sign | no sign | no_sign
entered,
20B no_sign | no_sign | no_sign | no_sign | no_sign | no_sign | no_sign feathers | no_sign | no_sign | no_sign
entered, | entered, | entered, | 2x
entered, | entered, entered, | entered, entered, | guano, guano, guano, NESH, NESH X
22B entered | feather guano entered | entered | guano guano guano feathers | feathers | feathers | BUPE egg
entered, X
23B no_sign | no_sign | no_sign | no_sign | entered | no_sign | no_sign feathers | no_sign | no_sign | no_sign | NESH
entered,
feathers | entered, | entered, X
24B no_sign | no_sign | no_sign | no_sign | , odor guano guano entered | no_sign | entered | no_sign
entered,
25B no_sign | no_sign | no_sign | no_sign | no_sign | guano no_sign no_sign | no_sign | no_sign | no_sign
26B no_sign | no_sign | no_sign | no_sign | no_sign | no_sign | no_sign entered | no_sign | no_sign | no_sign
entered, entered,
36B no_sign | feather no_sign | no_sign | feathers | no_sign | no_sign no_sign | no_sign | no_sign | no_sign
entered,
guano, X
38B no_sign | no_sign | no_sign | entered | odor entered | entered entered | no_sign | entered | no_sign
BUPE
€gg, X
entered, NESH
50B feathers | entered | entered | no _sign | no_sign | no _sign | no_sign no_sign | no_sign | no_sign | entered | BUPE egg

Note: Grey shaded cells indicate no activity during monitoring on that date. Blue shaded cells in the camera activity column indicate burrow boxes with game cameras
deployed. Burrow 33A is considered consistently active based on box contents at the end of the season. See table 2.




Table 2. 2022 internal activity summary for all nest boxes.

End of season

Start of season bird End of season bird burrow box
Exclosure | Box | sign (03/02/2022) Burrow box actions | sign (09/28/2022) notes
A 1 | Afew wisps of grass No sign
Box and lid
2 | Nosign No sign damaged
3 | Afew wisps of grass No sign
4 | No sign No sign Box damaged
5 | Nosign No sign
6 | Afew wisps of grass A few wisps of grass Lid damaged
7 | Nosign No sign
Feathers, veg and Feathers, veg and
toothpicks in a nest toothpicks in a nest Box and lid
8 | cup cup damaged
Scattered toothpicks, Feathers, veg and
feathers, and veg toothpicks in a nest
9 | fragments cup Lid damaged
10 | Minimal veg Feather
11 | uluhe bits and grass Veg Lid damaged
Scattered toothpicks, Feathers, veg and
veg fragments, and a toothpicks in a nest
12 | few small feathers cup
Scattered grass and a
13 | toothpick Veg
Feathers and New sand added Feathers and
14 | toothpicks 03/09 toothpicks
Grass bedding Grass bedding
15 | arranged as a nest arranged as a nest
Box and lid
16 | Scattered grass bits Minimal veg damaged
A couple wisps of
17 | grass No sign
A few toothpicks,
feathers, and some
18 | grass Replaced lid 05/17 Toothpicks Box damage
19 | Nosign No sign
Feathers, veg and
Lots of feathers and New sand added toothpicks in a nest
20 | veg scraps 03/09 cup Lid damaged
Feathers, veg and Feathers, veg and
toothpicks in a nest toothpicks in a nest
21 | cup cup Lid damaged
Lots of feathers and Feathers, veg and
veg arranged in a nest | New sand added toothpicks in a nest
22 | bowl 03/09 cup
23 | Afew tiny feathers No sign




End of season

Start of season bird End of season bird burrow box
Exclosure | Box | sign (03/02/2022) Burrow box actions | sign (09/28/2022) notes
Feathers, toothpicks Feathers, veg and
and veg arranged in New sand added toothpicks in a nest
A 24 | nest cup 03/09 cup
Some feathers and Feathers, veg and
veg bits arranged in toothpicks in a nest
25 | nest cup cup
Feathers and veg bits | New sand added Feathers, veg and
arranged in a nest 03/09, replaced lid toothpicks in a nest
26 | bowl 05/25 cup
27 | Nosign No sign
28 | No sign No sign
Scattered veg bits, Feathers, veg and
toothpicks, and toothpicks in a nest
29 | feathers cup
30 | Nosign No sign
31 | Nosign No sign Lid damaged
Toothpicks, feathers,
and lots of veg bits Feathers, veg and
arranged in a nest toothpicks in a nest
32 | bowl cup Lid damaged
A few toothpicks and | New sand added Toothpicks, feathers,
33 | scattered veg bits 03/09 guano
Toothpics and veg in
34 | Nosign a small nest cup
35 | Nosign Replaced lid 05/17 Minimal veg Box damaged
Box warping,
36 | Nosign Feathers fungus
37 | Nosign No sign
38 | No sign 1 toothpick
39 | Nosign Replaced box 05/26 Feathers
40 | Two tiny feathers Feathers Box damaged
A few wisps of grass
41 | and a tiny feather No sign Lid damaged
A concentrated pile
of feathers and veg
42 | bits Feathers
Lots of toothpicks and
feathers arranged in a Feathers, veg and
nest bowl with veg New sand added toothpicks in a nest
43 | bits 03/09 cup
Hole in box
44 | No sign Feathers side
*Obliterated box with
grass and ohia leaves
A 45 | arranged in a bowl Replaced box 05/25 No sign




End of season

Start of season bird End of season bird burrow box
Exclosure | Box | sign (03/02/2022) Burrow box actions | sign (09/28/2022) notes
46 | No sign Replaced lid 05/17 No sign
47 | Nosign No sign Lid damaged
Toothpicks, wood
chunks, and bits of Feathers, veg and
veg arranged in a nest | New sand added toothpicks in a nest Lid and box
48 | bowl 03/09 cup damaged
49 | No sign Replaced lid 05/17 No sign
50 | Nosign Replaced lid 05/17 No sign Box damaged
End of season
Start of season bird End of season bird burrow box
B sign (03/02/2022) sign (9/29/2022) notes
1 | Nosign No sign
2 | No sign No sign
Fungus, lid
3 | No sign No sign damaged
4 | No sign No sign
5 | No sign No sign
6 | No sign No sign
7 | No sign No sign
8 | No sign No sign
9 | No sign No sign
10 | No sign No sign
11 | No sign No sign
12 | No sign No sign
13 | No sign No sign
14 | No sign No sign
15 | One feather No sign
16 | No sign No sign
17 | No sign No sign
Substantial grass
18 | carpet Scattered veg pieces
19 | Two small feathers No sign
20 | 3 small feathers 3 feathers inside
Grass bed and several Veg pieces arranged Lid, box cover
21 | small feathers in nest cup, feathers damaged
Lots of feathers,
Nest bowl with toothpicks, nest cup,
22 | feathers and grass abandoned NESH egg
23 | Several small feathers Feathers
Few scattered pieces
24 | Several small feathers of veg




End of season

Start of season bird End of season bird burrow box
Exclosure | Box | sign (03/02/2022) Burrow box actions | sign (09/28/2022) notes
Few scattered pieces
B 25 | Couple small feathers of veg and feathers

26 | Nosign No sign

27 | Nosign No sign

28 | No sign No sign
Few scattered pieces

Grass, paint chips, of veg, toothpick,

29 | feather feather

30 | No sign No sign

31 | No sign No sign

32 | No sign No sign

33 | No sign No sign

34 | No sign No sign

35 | No sign No sign

Cover

Few scattered pieces | destroyed, lid

36 | One tiny feather of veg damaged

37 | No sign No sign

38 | No sign Nest cup Fungus

39 | No sign No sign

40 | No sign No sign

41 | One feather Feather

42 | Ohia leaves and grass Nest and nest cup

43 | Afew feathers No sign

44 | No sign No sign

45 | One small feather No sign

46 | No sign No sign

47 | No sign No sign

48 | No sign No sign

49 | No sign No sign
Toothpicks, nest cup,
abandoned BUPE egg

50 | BUPE Inside! and NESH egg

10
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Appendix 8. Lana‘i ‘Ua‘u Mitigation; Final Report - 2022
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Figure 2. Locations of the landscape-level cat trap stations in the grid protecting the Hawaiian petrel
colony on Lana‘i Hale.

Throughout the 2022 season, 190 self-resetting rat traps (A24s) were active across the 150-acre
native habitat area encompassing the burrows. These rat trap lines run down the ridges and
through challenging canyon drainages (Figure 3). Mitigation funding provided by Brookfield
supported rebaiting and maintenance of the A24 traps in the Greater Hi‘i area — this area is fully
25% of the nearly 800-trap A24 grid on Lana‘i Hale and is the most technical terrain to traverse.

The Puilama Lana‘i Conservation team checked and rebaited the A24 automatic traps twice
during the 2022 seabird breeding season, utilizing long-lasting automatic lure pumps (ALPS).
During this time, we removed a minimum of 208 rodents,which is understood to be an extreme
underestimate. This estimation is derived from incidental counts of skulls or carcasses found in
the immediate vicinity of the A24 traps at the time of rebaiting. We also captured another 20 rats
in live cat traps or other types of traps set up near cat trapping stations.
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Figure 3. Locations of A24 self-resetting rat traps in the area supported by Brookfield Renewable
Partners mitigation funding.

Monitoring/Evaluation

We used 64 motion-activated cameras to monitor a subset of burrows within the project area.
Burrows were selected from 2 panels, a set that remains relatively constant over time (static) and
a set that changes every year (rotating). All selected burrows were consistently camera
monitored, from before the start of the season until after fledging or failure. This sample of
monitored burrows was then used to determine apparent reproductive success and relative
proportions of inactive burrows, new prospecting pairs, non-breeding pairs, etc. for all known
Hawaiian petrel burrows in the monitoring area (Table 1). Any new burrows found were added
to the pool of burrows to be randomly selected from for monitoring the following year.



Table 1. Number of known burrows and monitoring outcomes in the Greater Hi‘i area from 2017 to 2022.

2017 2018 2019 2020 2021 2022
Known Burrows 59 124 189 193 196 224
Monitored Burrows 59 121 176 50 64 64
Monitored with Cameras* 18 56 52 50 64 64
Monitored without Cameras 41 65 124 0 0 0
Inactive 2 3 2 3 3 0
Active, unknown status 14 17 33 4 5 0
Active, non-breeding 7 14 13 4 1 15
Active, breeding confirmed 36 87 129 39 55 49
unknown outcome 14 4 10 0 0 0
fledged 13 59 110 32 44 41
failed 9 24 18 7 11 8
g&fg‘;g"d“ced per pair (wknown 4 5q9 0.711 0.859 0.821 0.800 0.837
E;‘;f’;r:t;‘;a“uj’g gznghﬁdmzu”ows with g 595 0826 0813 0920 0922  1.000
Proportion of monitored burrows with 0.373 0.686 0.727 0.780 0.859 0.766

breeding and outcome confirmed

*Note that from 2017-2019, cameras were moved around between burrows during the season, and burrows with
likely breeding or activity were prioritized, so they were not unbiased, random samples.

Baseline Reproductive Success

The baseline success rate without predator control on Lana‘i was calculated at 38.2% in
communication with USFWS and Hawai‘i DOFAW. In short, we averaged the 2016 and 2017
reproductive success estimates in colony areas with limited or no predator control.

Impact of Mitigation Project

Burrow Monitoring — Reproductive Success

As of December 31, 2022, there were 224 known burrows on the 4 ridges in the Greater Hi‘i area
(East Pu‘u Ali‘i, Kanalo, West Hi‘i and Hi‘i Center Ridge), and 64 burrows were monitored on
those ridges as part of our 2022 monitoring plan (Figure 1). We confidently determined the
breeding status and outcome of 100% of the monitored burrows, and 76.6% of the monitored
burrows had confirmed breeding attempts (Table 1).

Of the burrows with breeding attempts, 83.7% successfully fledged a chick (n = 49). Causes of
nest failure included 6 abandoned eggs, and 2 failures at the egg stage for unknown cause (no
depredation detected). Review of photos from the 64 burrow monitoring cameras (~1.7 million
photos) did not detect any feral cat visits to burrows.

Net Fledgling Outcomes



Our monitoring program uses a standardized random selection of Hawaiian petrel burrows to
monitor, allowing for application of the proportions of inactive, prospecting, breeding, status
burrows and reproductive success rates to be applied to all known burrows in a given area.
Calculation of the net benefit uses the monitored set of burrows in 2022 to determine: 1) the
proportion of burrows that have confirmed breeding (i.e., estimated active nests), and 2) the
apparent reproductive success rate for burrows in the Greater Hi‘i area. The estimated number of
fledglings produced from the known burrows minus the calculated baseline determines the net
fledglings produced as a result of the mitigation actions:

(# known burrows * proportion with confirmed breeding * 2022 success rate)

— (# known burrows * proportion with confirmed breeding * baseline success rate)

= net fledglings produced

In 2022, the calculated benefit of predator control in the Greater Hi‘i area was 78 Hawaiian
petrel chicks above baseline, given the currently known number of burrows (Table 2).

Table 2. Calculated increase in 2022 Hawaiian petrel fledgling production in response to predator
control in the proposed mitigation area.

2022
# Known Burrows 224
Estimated number of burrows w/breeding attempts (based on 0.77 proportion of 172
burrows monitored with breeding attempts; Table 1)
Apparent Reproductive Success Rate 0.837
Benefit of predator control above 0.382 baseline (net fledglings produced) 78

Conclusion

Support from this mitigation effort provided nesting petrels protection from predator pressure
and resulted in reproductive success well above baseline levels within the project area.
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