








Figure 2. An egg observed at B-50 believed to belong to Bulwer’s Petrel.

Fence Inspections and Repairs

Fence inspections consist of walking the perimeter and inner edges and inspecting the structural components
including mesh and skirt, posts and braces, hood, brackets, overlap sections, and all components to identify
wear and needed repairs. We also look closely for signs of erosion, particularly where terrain is steep, which
may signal further close attention. We have not been seeing any significant erosion but recognize the potential,
especially during or following periods of heavy rainfall. Until early August 2019, most interim repairs were
limited to patching and plugging small holes, cracks, or crevices that sometimes form around the margins of
the culverts. Numerous older brackets contain some rust, and while quite a few have been replaced, especially
in the lower sections of the enclosures, they appear to be holding up well. We intend to continue replacing
brackets based on the severity of rust and corrosion observed. Severely rusted brackets, which may begin to
separate from the adjacent hood, require prompt replacement. The mesh on the windward (east) upper side of
enclosure A contains a substantial amount of rusted brackets and includes portions of mesh. We observed
failure of the mesh on two joining panels during an episode of high winds in early August 2019 (Figure 3). Our
response entailed placing a new 25-foot long section of mesh over the entire worn section to ensure that any
further disintegration of the meshing will not result in a breach (Figure 4). Based on what we are observing
with respect to failure of rusted mesh sections and bracket replacement needs, we are taking a proactive
approach and implementing needed interim repairs before failure occurs, by installing new mesh panels and

brackets where the need is greatest.
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Figure 3. Fence damage caused by excessive rust detected in August 2019

Figure 4. Fence repairs in August 2019
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Erosion Management

There have not been significant erosion issues encountered at the mitigation site since monitoring began in
ecarly March 2019. Conditions were saturated in the early weeks but have steadily improved throughout the
summer. When rainfall is consistent or surface runoff is evident, we examine areas that contain standing water
and trace sources of runoff to ensure new rills aren’t forming outside of previously installed erosion control
features (water bars, flow deflectors). We systematically look for any evidence of sediment flow and/or
slumping of mud or other debris to ensure that there is no accumulation along the fences, especially in the steep

and lower sections.

Vegetation and Invasive Weed Control

Vegetation has not presented significant issues and has been managed so far by placing a high priority on
maintaining a cleared corridor along the fencelines. Facilitated by mechanized and hand tools (weed-whackers,
machete), regular clearing helps provide a condition that allows easy access along the perimeter (inside and
outside each fenced enclosure), helps reduce seed dispersal, and enables the partially buried fence skirt to be
inspected for wear, signs of digging by unwanted mammals, or breaches of any kind. Much of our vegetation
management activities that include weed control, have occurred in the course of maintaining the cleared areas
around the fences and culverts and in the maintenance of habitat around the burrow groups. The latter consists
of trimming back grasses and small shrubs, by hand, to enhance the visibility of decoys, burrow entrances, and
the field of view for each camera. This is not an exhaustive exercise, but enables us to target the removal of
some particularly unwanted weeds, such as clidemia Clidemia hirta and Tibouchina spp., by removing individual
plants at the root from the management area and disposing of these off site. There are benefits in this approach,
indicated by expansion of uluhe fern Dicranopteris linearis and other native plants within the enclosures, and
thereby contributing to habitat improvements within the management area. We also conducted spot treatments
of clidemia and tibouchina in late July 2019 using Round-Up and will expand these treatments, as needed and
at least quarterly, to include other unwanted species such as molasses grass and guava, and continue to control

the proliferation of these and other weed species along the fencelines and other access areas.

Culverts

We have used hand tools and weed whacker to completely clear all of the culverts of thick weeds and have
successfully closed off several holes that appeared capable of allowing small mammal ingress, mostly around
the grouted margins. We frequently inspect the four culverts (three at enclosure A, one at enclosure B) and
manage the weeds and vegetation around these features to near ground level so that we are able to monitor the
integrity of all margins, status of interim repairs, and ensure unimpeded flow through the culverts during heavy
rains. We use care in applying spot treatments of Round-Up to inhibit weed regeneration around the grouted
margins of the culverts. We only apply herbicide around the culverts during dry periods when rainfall is absent

or forecast to be negligible.
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Predator Control

Rodents and Mongoose

The predator control program being implemented at Makamaka’ole specifically targets the removal and ongoing
control of rats, mice, and mongoose inside the two enclosures and Barn owls Ty alba in the general vicinity of
the management area using lethal dispatch. DOC-200 traps (New Zealand Department of Conservation) and
Victor snap traps are used for mongoose and rats, respectively. These traps are secured within a wooden box
designed to exclude seabirds and non-target species. There have been no mongoose captured inside either
enclosure (Table 1).

Table 1. Trapping Success by Target Species and Location (July 1, 2018 to August 2, 2019).

Location Trap Enclosure Mongoose Rat Mouse
Outside DOC A 34 3 0
B 27 2 0
Snap A 1 27 0
B 1 12 0
Inside DOC A 0 1 0
B 0 0 0
Snap A 0 4 5
B 0 3 0
Total 63 52 5

We provision and check bait stations (24 per enclosure in an approximate grid) loaded with Ramik Mini-Bars
(active ingredient 0.005% diphacinone) every two weeks for signs of consumption by rats and to ensure bait
freshness. Although the bait is mold- and moisture-resistant, it generally needs replacement after a period of
six to ten weeks, depending on the weather conditions and placement within the grid. Thus far, all bait
replacement has been done due to molding with no bait bars chewed by rats by more than approximately 25%.
Overall, most bait checked and replaced has not shown evidence of consumption by rats, with the same bait
boxes generally showing evidence of consumption from check to check. This suggests that density of bait boxes

may need to be increased to target areas with more evidence of rat consumption.

Barn Owls

Our initial work on managing the threat presented by Barn owls was limited to observations in the vicinity of
the hunting zone, to learn about presence, activity and habits when we could observe them, and to coordinate
on control. We also conduct surveillance for owls while we make observations of seabirds at night, mostly from
the stable, elevated platform in the uppermost corner of enclosure B, and along the road near the preferred

hunting area. We have not observed many barn owls at Makamaka’ole in 2019, which is encouraging,.

H. T. Harvey & Associates processed a new Wildlife Control Permit with the Division of Forestry and Wildlife,

which was issued at the end of June 2019. Active owl-control efforts began on July 12 We have hunted
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actively on three occasions since the permit was issued and anticipate much more effort to be directed at this

activity for the remainder of the breeding season, which is now in the chick-provisioning period. No owls have

been shot at or removed from the project area as of this reporting.

One owl was seen flying into our lure and playback calls on April 4%, during efforts to attract them; and another

owl was heard calling in the vicinity on May 16%. Table 2 provides a summary of observations in which

surveillance was conducted at night, using IR-enhanced visual aids, to evaluate the response of owls to playback

and visual cues, detect them flying anywhere at night near the project area, and includes observations of seabird

activity.

Table 2. Summary of Avian Surveillance and Barn Owl Control Activities at the Makamaka’ole
Seabird Mitigation Project through July 2019.

Date Day Time Location Objective Summary

2/21/19 Thursday Dusk, early  Enclosure B Observe the airspace Broad area can be
evening deck. for barn owls; evaluate seen including much
(18:30- for hunting and of adjacent Maka
20:45) general valley and enclosure

reconnaissance. B; not preferred for
hunting owls due to
immediate proximity
to encl. No owls
observed.

2/22/19 Friday Dusk, early  Along theroad Surveillance scanning No owls observed,;
evening near the for owls moving mostly overcast, light
(18:30- enclosure B through the upper rain late.

20:10) trail spur. gulches, approaching
from lower pastures, or
other movement
patterns and timing of
arrival.

3/20/19 Wednesday Late Enclosure B Surveillance scans to No owls observed.
afternoon deck; casual detect owls — first Few HAPE. Broken
through observations arrivals and movement clouds, no precip.
early from points and early season
evening along the seabird arrivals.

(17:30- access road.

20:00)

3/21/19 Thursday Dusk, early  Along theroad Surveillance scanning On site discussion of
evening near the for owls moving hunting procedures;
(18:00- enclosure B through the upper surveillance in 5-10
20:00) trail spur; gulches, approaching  minute segments from

adjacent to from lower pastures, or  road, overlook, and

established other movement across adjacent

hunting site. patterns and timing of  forested pastures. No
arrival. Barn owls observed.

4/3/19 Wednesday Dusk, early Alongtheroad Surveillance scanning No owls observed.
evening near the for owls moving Very dark, mostly
(18:30- enclosure B through the upper overcast, intermittent
20:00) trail spur. gulches, approaching drizzle late.

from lower pastures, or
other movement
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Date Day Time Location Objective Summary
patterns and timing of
arrival.
4/4/19  Thursday Dusk, early  Hunting Deploy audio and One Barn owl
evening location below visual attraction cues detected at about
(18:30- enclosure B (small rodent distress 19:15; approached
20:00) spur. calls, battery-operated from lower gulch -
lure); observe owl flew directly to the lure
response. and sound playback
source; departed
quickly in response to
observers; no further
observations. Very
dark conditions,
overcast, no precip.
4/18/19 Thursday Dusk, early  Enclosure B Mostly observe activity HAPE and few NESH;
evening deck; casual of seabirds; secondary no owls. Weather
(18:30- observations surveillance for mostly fair, light wind,
20:00) from points presence of Barn owls. no precip.
along the
access road.
4/19/19 Friday Dusk, early  Enclosure B Mostly observe activity HAPE and few NESH;
evening deck; casual of seabirds; secondary no owls. Light wind,
(18:30- observations surveillance for occasional gusts, no
20:00) from points presence of Barn owls.  precip.
along the
access road.
4/23/19 Tuesday Dusk, early  Enclosure B Mostly observe activity HAPE and several
evening deck. of seabirds and effort NESH; no owls. Light
(18:30- to observe any birds wind, occasional
20:30) landing near nest gusts, and light precip
boxes or adjacent late.
areas; secondary
surveillance for
presence of Barn owls.
4/26/19 Friday Dusk, early  Enclosure B Mostly observe activity HAPE and several
evening deck; casual of seabirds; secondary  NESH; no owls. Light
(18:30- observations surveillance for wind, 50% overcast.
20:30) from points presence of Barn owls.
along the
access road.
5/16/19 Thursday Dusk, early  Hunting Deployed audio Set up audio playback
evening location below attraction cues (two in two separate
(18:30- enclosure B separate types of small locations (snag and
20:30) spur and well rodent distress calls). road berm) to widen
below road. broadcast; one owl
call heard; no owls
observed.
5/30/19 Thursday Dusk, early  Enclosure B Comprehensive Seabirds active; no
evening deck assessment from high owls observed.
(18:30- pointin the
20:30) management area to

evaluate landscape
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Date Day Time Location Objective Summary
structure relative to
hunting position;
surveillance for owls
and seabirds after
sundown.
7/2/19  Tuesday Dusk, early  Enclosure B Surveillance for owls Seabirds active; no
evening deck androad and seabirds after owls observed.
(18:45- outcropping sundown.
20:30)
7/12/19 Friday Early Hunting Set up attractive lure, No owls approached
evening location below sound playback or observed; seabirds
enclosure B (distressed vole and present and calling
spur and well mouse). during flyovers.
below road.
7/15/19 Monday Early Hunting Set up attractive lure, No owls approached
evening location below sound playback or observed; seabirds
enclosure B (distressed vole and present and calling
spur and well mouse). during flyovers.
below road.
7/19/19 Friday Early Hunting Set up attractive lure, No owls approached
evening location below sound playback or observed; seabirds
enclosure B (distressed vole and present and calling
spur and well mouse). during flyovers.
below road.
7/20/19 Saturday Early Along theroad General seabird and Several petrels and
evening above owl reconnaissance Newell’s — several
(18:45- Makamaka’ole Newell’s heard above
20:00) Stream the sound playback

near A.

Tracking-Tunnel Surveys

Tracking-tunnel surveys are performed quarterly. Surveys are designed to sample rodent and mongoose

presence by deploying forty track tunnels and cards in each enclosure over a 96 hour exposure period (n=20

per treatment, 2 treatments; treatment exposure time = 24 hours for rodents, 72 hours for mongoose). We

conducted two tracking-tunnel surveys for rodents and mongoose inside both enclosures between 21 and 25

March, then again between 3 and 6 June 2019. During the first survey in March we did not detect the presence

of small rodents (rat or mouse, 24-hour exposure time) or mongoose (72-hour exposure) on any of the track

cards deployed in enclosure B; nine cards contained evidence of rodent activity inside enclosure A (average

0.25 activity level for rats and mice combined, range: rats 0.5-0.6, mouse 0.1-0.3). The June survey resulted in

no tracks of rodents (mice or rats) or mongoose on ten cards placed at tunnel stations in each enclosure. Table

3 summarizes the results of all tracking tunnel surveys performed July 1 to August 2, 2018-19.
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Table 3. Percentage of Tracking Tunnel Cards with Activity by Month (July 1, 2018 to August 2,
2019) at the Makamaka’ole Seabird Mitigation Area, Fiscal Year 2019.

Predator Month Enclosure A Enclosure B

Mongoose August 0 0
October 0 0
March 0 0
June 0 0

Rat/Mouse August 10 10
October 60 20
March 20 0
June 10 0

These results suggest very low to negligible levels of rodents, and high probability that mongoose remain
completely absent inside both enclosures. We remain somewhat skeptical that these results are a true estimation
of the level of rodent presence and activity. Therefore, we will be exploring a modified approach that may be

used outside of the quarterly sampling regime in a separate independent assessment capacity.

Social Attraction and Nesting Colony Establishment

Sound Playback System

Three sound playback systems are currently in use at Makamaka’ole. Two of these are deployed in enclosure A
and one is set up in enclosure B. Prior to initiating the system upgrades described below, each amplifier and
playback system broadcasted sound through two weather resistant 50-watt speakers, or horns (TOA
Electronics). The systems in enclosure A broadcasts only Newell’s shearwater calls while the system in enclosure
B only broadcasts Hawaiian petrel calls. Each of the three systems are solar-powered and each is configured to

play from sundown to sunrise.

Our observations, substantiated by what we have expected based on similar work with closely related species
elsewhere and consistent with nest site visitation patterns in past years, suggest there is a strong positive
relationship between the number and distribution of horns and the number and distribution of burrows
receiving visitation. The Newell’s shearwaters we are attracting to the site are selecting nest boxes that are
closest in terms of distance, proximity, and direction to the horns (i.e. the source of the broadcast). In our
evaluation of this relationship, we concluded that it made sense to select additional locations where horns can
be placed to increase the probability that more active burrows spread over a wider area will be visited and to

reduce the amount of competition for prime nest sites.

We added four new 30-watt horns to the playback systems in each enclosure in early July (for a total of eight
new horns). Prior to adding the new horns, we made some adjustments in the directional orientation of the

existing 50-watt TOAs, to evaluate whether this would affect the recruitment of birds visiting nesting burrows.
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The response by seabirds was characterized by new visitation documented at burrows near the 50-watt horns
(within 1-3 meters), within days, essentially confirming that depending on the proximity of horns to burrows,
we could begin to manipulate recruitment by selecting the placement of additional horns relative to the locations
of burrows. By expanding the sound system, we essentially expanded the distribution and number of active
burrows. We believe these adjustments have greatly facilitated the process of attracting new birds to nest at
Makamaka’ole and are providing important insights that will continue to inform success and enhance project

performance.

At the beginning of the season, we evaluated the call playback sequences being used in each enclosure and were
surprised to learn that the sequence being played from the systems in enclosure A was still a mix of Newell’s
shearwater and Hawaiian petrel. We quickly made a new recording sequence that contains only the calls of
Newell’s shearwaters and this sequence has been in use from late February through the present. Similarly, we
went to work on evaluating the recording sequence being played in enclosure B and, although this track
contained only Hawaiian petrels, the sequence needed refinement. The vast majority of the sequence we
produced for Hawaiian petrels is derived from recordings made on Lanai’hale and provided by the Cornell Lab
of Ornithology (Macaulay Library). These were chosen because of their general resemblance to the types of

calls petrels seem to produce at Makamaka’ole in addition to geographic proximity to petrels breeding on Lanai.

Nest Site Monitoring

In March, we placed 4-6 toothpicks upright in the ground across the entrance to each nesting box in both
enclosures to document when and where specific burrows would begin to receive visitation by shearwaters and
petrels. We also evaluated the distribution and posture of decoys, considering that prospecting shearwaters and
petrels may exhibit guarding behavior, and thereby be sensitive to the position of decoys relative to nest sites.
We elected to rearrange decoys in both enclosures, increase the distance between decoys and burrow entrances,
and adjust the postures and orientations of individual decoys. We also compared our preliminary observations
with patterns of visitation documented in past years (Kaheawa Wind Power 2015-2018) to help us anticipate

the distribution of nesting activity in 2019.

We began documenting nest site visitation by Newell’s shearwaters on about April 8, 2019. Since that time, we
have seen a gradual and sometimes marked increase in the number of nest sites being visited by Newell’s
shearwaters, mostly in enclosure A; the steady rate of visitation suggests increasing site tenacity of this species
(Figure 5). At the time of this reporting there are a total of 19 active nest sites receiving regular visitation by
Newell’s shearwaters within enclosure A; there are 3 active nests in enclosure B, originally designed for

Hawaiian petrel, and are occupied at this time by Newell’s shearwater and Bulwer’s petrel (Table 4).

Page 12 H. T. HARVEY & ASSOCIATES



N:\Projects3900\3978-01\02\Reports\Fig 1 Distribution of Active and Inactive Burrows.mxd

Legend
O  Active Burrows
Inactive Burrows
30-watt TOA
50-watt TOA

Fenced Enclosures

Enclosure A (Newellisishearwater)

~

&

H.T. HARVEY & ASSOCIATES

Ecological Consultants

Inset 1

Inset 2

Figure 5. Distribution of Active and Inactive Burrows at Makamaka’ole
Makamaka'ole Seabird Mitigation (3978-02)
August 2019



mmarcotte
Underline

mmarcotte
Text Box
5.

mmarcotte
Sticky Note
Unmarked set by mmarcotte


Table 4. Timeline of Visitation and Nesting Burrow Establishment at Makamaka’ole in 2019.

Burrow Species Jan Feb Mar Apr May Jun Jul Aug
A-11 NESH
A-12 NESH
A-13 NESH
A-14 NESH
A-17 NESH
A-18 NESH
A-20 NESH
A-21 NESH
A-22 NESH
A-24 NESH
A-25 NESH
A-26 NESH
A-27 NESH
A-29 NESH
A-33 NESH
A-42 NESH
A-43 NESH
A-48 NESH
A-50 NESH
B-22 NESH
B-421 BUPE
B-50 2 NESH and BUPE Egg

1Bulwer’s Petrel began occupying this burrow as soon as Newell’s shearwater arrived.

20n approximately April 20, 2019 Newell’s shearwater began to cohabitate B-50 with Bulwer’s
petrel; Bulwer’s relocated to neighboring B-42 where it has remained active.

Notes: NESH = Newell’s shearwater; BUPE = Bulwer’s petrel; Egg = Fractured egg observed at
entrance June 21, 2019; visitation continued, possible relay.

Camera Deployments and Review

We have been monitoring visitation and activities of mostly Newell’s shearwaters at all of the active nest sites
using primarily the professional quality Reconyx covert IR game cameras (HyperFire and HyperFire 2, Reconyx,
Inc., Holmen, Wisconsin) and also some older digital trail cameras with similar IR-illumination capacity
manufactured by Moultrie. These cameras are motion triggered, capturing high quality digital monochrome
photos using a nighttime infrared illuminator and are custom programmed to function according to a specific
set of operational parameters that maximize data acquisition and quality. Although both types of cameras
perform these functions, the Reconyx is superior in terms of meeting project performance criteria. Burrows are

selected for camera monitoring based on initial indications of toothpick displacement and the appearance of
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fresh guano at burrow entrances. Grass outside burrows is trimmed by hand and regularly maintained to

enhance the quality of the photos and reduce unwanted triggering.

The cameras are designed for securing to a stationary object and are capable of surveying areas up to several
meters from the target of interest. We install one camera at each active nesting burrow at Makamaka’ole using
a wooden stake in a position that allows the entrance of the nesting burrow to be under continuous surveillance.
In some cases, depending on the amount of activity and number of birds present at a given site, we have
positioned cameras to observe more area in the immediate vicinity of the entrance while, at others, the camera
looks directly at the entrance itself (Figures 6 and 7). Reducing unwanted triggering by trimming weeds and
grass in the foreground is important and also helps to enhance the quality of the images and our interpretation
of activities being observed. This is done very carefully, especially when birds are suspected of being present
inside the nest box during the day, in order to minimize any disturbance. Camera data cards are switched and

reviewed at least weekly and slight changes in the position of cameras are sometimes made, as needed.

. ) oAl _
Figure 6. Reconyx HyperFire 2 camera Monitoring Active Nesting Burrow
at Makamaka’ole, 2019
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