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CONSULTATION HISTORY

The Service has been working with the USAF to assist in the conservation and management of 
listed species.  Correspondence applicable to the completion of conservation measures and other 
consultation requirements after issuance of the 2011 BO is not discussed below.  The following 
represents a detailed chronology of actions and correspondence applicable to beginning work on 
this BO.  

August 7, 2015 – The Service received information regarding one dead Newell’s shearwater and 
one dead Hawaiian petrel at AFS.  Both birds had brood patches and were transmitted to 
the Waimea Fire Station and later received by the Kaua‘i Humane Society – Save Our 
Shearwaters Program (SOS).  

August 11, 2015 – The Service received information regarding another Hawaiian petrel found 
dead at AFS.

August 27, 2015 – The Service emailed the USAF requesting follow up information regarding 
the August 7 and 11 fallout reports.  

August 31, 2015 – The USAF emailed the Service regarding interest for a site visit during the 
migratory bird and fallout refresher training for the staff at AFS.  It was arranged for 
October 2, 2015, to allow for the widest information dissemination of training refresher for staff.

September 2, 2015 – The SOS updated the Service on total birds received by the AFS: 
two Hawaiian petrels (one dead, one alive) and 10 Newell’s shearwaters (one dead, nine alive).  
The Service informed, via email, the USAF of the updated information.     

September 2, 2015 – The USAF emailed their downed bird log report to the Service.  Records 
included all endangered species from February 26, 2013 to September 1, 2015.  A total of 12 
fallouts (identified all as New
during thick fog events on the night of September 1.  The USAF requested initiation of dialogue 
regarding the use of lasers or other light emitting devices to identify “lines” on property.  The 
Service requested more detailed information regarding conditions of the station during the 
fallout.  The USAF provided more information regarding the fog and green lighting conditions, 
as well as the timing of fallouts throughout the night.  

September 8, 2015 – The USAF emailed an update to their downed bird log report to include one 
live Newell’s shearwater downed on September 5.  The USAF also updated the Service on 
additional information regarding facility lighting conditions and the request for staff to replace 
any missing window blinds.

September 9, 2015 – The Service received an unofficial phone update and emailed the USAF 

alive in various conditions).  We requested the USAF to get personnel on site to evaluate and 
shut off all non-essential lights prior to the Service October 2 site visit.       
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September 9, 2015 – The Service received an email from the SOS stating that 22 Newell’s 
shearwaters (16 alive; 6 dead) were brought down from AFS on the morning of 
September 9.  The Service called the USAF and discussed efforts to minimize continued fallout, 
as well as have Service and seabird biologists to assist in assessment and retrieval of birds for the 
night of September 9.  The USAF provided an updated downed bird report and maps for these 
September 8 and 9 birds. 

September 10, 2015 – The Service received reports of 43 Newell’s shearwaters and one 
and 

phone called the USAF to take immediate action to preclude additional take of birds by nightfall 
on September 10.  The USAF emailed a request of review for several intermittent fixes to 
attempt to reduce the fallout.  The USAF stated the perimeter lights would be turned off from 
9:00 pm to 11:00 pm and request for an electrician to re-orient lights to a downward facing 

personnel for safety requirements.  Seabird biologists and a Service biologist provided assistance 
for the evening at the USAF site.

September 11, 2015 – The USAF turned off lights from 6:00 pm to 11:00 pm on September 10, 
and found 20 Newell’s shearwaters and one Hawaiian petrel from the night of September 10.  
The USAF found an additional 6 Newell’s shearwaters that came down after lights were turned 
on at 11:00 pm.  The Service notified the USAF that all lights need to be turned off for the entire 
night through the dark moon phase, for two weeks, and until the USAF could address the 
required light modifications which they have submitted for a work order.  The USAF emailed the 
Service that the command and leadership has been briefed on the current topic and previous 
nights’ observations via three separate teleconferences (relayed importance of making 
installation less attractive via interim fixes as well as longer term more expensive fixes; 
perimeter lights would be off all night, except when required for safety or security; Department 
of Defense electricians have been scheduled for redirecting upward pointing perimeter lights to 
the downward position; and Service and seabird biologists would be on site to assess facility 
minimization measures and assist with the retrieval of any downed birds.  

September 12, 2015 – The SOS notified the Service that they received eight Newell’s 
shearwaters that morning and received a phone call that two Newell’s shearwaters had been 
dropped off at the Waimea Fire Station (one found on the road by tourists and the second by 

September 14, 2015 – The SOS emailed the Service of their receipt of two Newell’s shearwaters 
on Sunday, September 13 (one from an individual who found it on the road ou
AFS), and one Newell’s shearwater on September 14.   

September 24, 2015 – The USAF notified the Service of the cooperative agreement award for 
avian monitoring in 2015.

October 8, 2015 – The USAF emailed the Service regarding a refined plan of action for
employment of additional labor to monitor effects of the installation operations on protected 
seabird species. The timing and parameters of a proposed green light trial (post re-alignment; 
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only perimeter lights) were described within the email. The USAF requested comment on
proposed monitoring for efficacy of retrofitted lights.

October 9, 2015 – The Service responded via email and agreed that such trial should take place 
in order to evaluate the re-adjustment of errant perimeter lights which may have spilled excessive 
light into the night sky. Additionally, the Service recommended the USAF avoid the week of 
October 12, 2015, due to new moon conditions.

October 15, 2015 – The USAF emailed the Service and State of Hawai‘i Department of Land 
and Natural Resources – Department of Forestry and Wildlife (DOFAW) biologists regarding a 
proposed lighting attraction trial for the purposes of determining how seabirds respond to the re-
angled green security perimeter lights. The proposed plan would be to accomplish a thorough 
seabird sweep right at dusk to ensure there were no hiding seabirds on site prior to the testing of 
the lights.  Approximately 30 minutes after full darkness only the green perimeter security lights 
will be turned on.  The USAF biologist would be standing by to observe and respond to any 
attraction or potential fallout that might occur.  Should the biologist note either unusual attraction 
to the lights by the birds or any fallout, the lights will be turned off and any downed birds
recovered. The DOFAW seabird biologist suggested the trial project be postponed a couple 
more weeks to a more appropriate moon phase to minimize fallout of birds.  

October 16, 2015 – The USAF emailed regarding the postponement of the light attraction trial at 
biologist would be on site the 

night of October 16, to monitor any seabird activity while the station was still dark. 

October 22, 2015 – The USAF emailed the Service and DOFAW biologists regarding details of 
the proposed lighting trial targeted for the next full moon on Tuesday, October 27, 2015.  The 
parameters of the lighting trial would include: only the recently re-angled green perimeter 
security lights will be tested; all other facility lighting be turned off; the perimeter security lights 
be turned on approximately 30 minutes after full darkness; the USAF hired biologist present for 
the light trial; the lights remain on until any unusual attraction to the security perimeter lights is 
noted, or if any fallout occur.     

October 23, 2015 – The DOFAW emailed the USAF and the Service stating they would have a 
seabird biologist on site for the October 27 lighting trial.  

October 27, 2015 – The USAF notified the Service that evaluation of re-adjustments to lighting 
infrastructure begins with monitoring for seabird species.

November 18, 2015 – The USAF emailed the Service that their USAF biologist found a fledgling 

The bird was taken down for care at the SOS.  The USAF confirmed the end of perimeter light 
trial due to downed bird trigger.  The USAF requested from their USAF leadership to have 
blackout lighting conditions through December 15 based on this November 18 bird 
documentation.  The USAF discussed the perimeter lighting trial had been ongoing since 
October 27, 2015, with no observed birds during the interim period, giving some hope that the 
re-alignment would be successful, however, based on the discovery of a fledgling fallout, they 
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would assume the bird was attracted by their newly modified green lights and would move 
forward with a revised approach.  The USAF reiterated their previous phone conversation with 
Service staff on re-initiation of their section 7 consultation.  

November 18, 2015 – The Service emailed the USAF about a potential opportunity for the USAF 
to fund a seabird conservation project for a barn owl control team to work the Northwestern part 
of Kaua‘i. The funding source for this project was expiring and there would be potential to 
continue the program. 

November 19, 2015 – The USAF emailed and discussed their questions regarding the barn owl 
control work and Service recommendations for the proposed seabird conservation project.  

January 26, 2016 – The USAF notified the Service that they have solicited for a contract or 
cooperative agreement for barn owl control work and wanted to notify the Service that the 
$100,000 solicitation was placed on Grants.gov from 12 Dec - 19 Jan.  There was no interest, but 
would be discussing interest or non-interest from current implementers with seabird management 
experience and would update the Service on a status update once it was discussed.  This 
solicitation pre-empts the delivery of the formal re-initiation package, but the USAF was already 
putting efforts to focus on the 2016 late summer-fall period at e AFS.  This solicitation 
was for seabird research/management/monitoring support at e AFS. Additionally, the 
USAF would be funding work for on-site monitoring during fallout periods, specifically fall 
2016.  The project tasks were listed in the version of the draft BA and would be forthcoming.  

March 11, 2016 – The Service emailed the USAF requesting a status of re-initiation.  The 
Service also requested status of lighting conditions, specifically if there would be blackout 
conditions, for the upcoming breeding season.  We emphasized that adult seabirds are likely 
prospecting for sites and would not want to attract adult birds.  

March 11, 2016 – The USAF emailed the Service stating the BA was awaiting approval of the 
walking path light concept from their Security Forces, which would be used during a “mutually 
agreeable fallout period,” and would call to discuss that element further.  The USAF agreed the 
fallout period not only includes fledgling seabirds, but also adults, and would include a wider 
time period given the previous year’s data of fallout birds.  Additionally, the USAF Fiscal Year 
(FY) 2016 site monitoring and execution of conservation measures was granted authority to sole 
source to the University of Hawai‘i (UH), and a proposal for the statement of work would be 
worked out towards this conservation measure.  Finally, the USAF would call to discuss the time 
periods of usage of the walking path lights so the Service and the USAF would be both in 
agreement.

March 25, 2016 – The USAF emailed to let the Service know that they funded a cooperative 
agreement to continue progress towards achievement of current conservations measures.  The 
USAF wanted to document and ensure the Service that the USAF had been making attempts in 
FY16 to fund tasks that would result in the monitoring of potential impacts to threatened and 
endangered species and would further contribute to invasive species removal.
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April 4, 2016 – The USAF emailed the Service requesting our thoughts on a recommended 
blackout period for high mountain installations on the island of Kaua‘i of April 1 to December 
30 based on the natural history and behavior of Newell’s shearwaters and Hawaiian petrels.  The 
Service emailed the USAF and agreed on the knowledge of the seabird expert for his 
recommended dates to be as conservative as possible and to minimize take of adult breeding 
birds.   

April 5, 2016 – The USAF requested a written documentation from the Service on our 
recommended blackout period dates.

April 21, 2016 – The Service received the 2016 Monitoring of Endangered
Airforce Station and off-site Predator Control work plan and staff list.

May 3, 2016 – The Service mailed a hard copy and digital copy (via email) (Service File: 
01EPIF00-2016-TA-0292) letter recommending a complete shut off of all lights (blackout 
conditions) from April 1 to December 30, the adult prospecting and breeding period as well as 
the fledgling fallout period, to minimize the incidental take of Newell’s shearwaters and 
Hawaiian petrels.

May 4, 2016 – The USAF notified the Service that the cooperative agreement had been approved 
for continued monitoring efforts and some off site invasive owl work.

May 9, 2016 – The Service received an email from the UH stating the SOS had been notified of a 

USAF regarding a report of a downed Newell’s shearwater on the night of May 8 and for an 
update of the status of approval for blackout conditions.  

May 9, 2016 – The USAF notified the Service (via email and phone call) that on Monday, May 
9, 2016, on-site installation notified the 611th EV office of a single Newell’s shearwater 
individual.  The bird was taken to the SOS location.  Additionally, the Service letter requesting 
blackout of lights had been forwarded via email to the USAF decision authority and was 
awaiting their response and action.

May 10, 2016 – The USAF notified the Service (via email and phone call) that a second 

Chief at approximately at 8:07 pm, the night of May 9, the perimeter security lights were off, 
while the building exterior lights were on.  A security officer found the downed Newell’s 
shearwater on the grass near the guard shack.  The bird was picked up and placed into a 
cardboard box and taken to the Waimea fire station on the morning on May 10.  

May 10, 2016 – The Service requested the USAF to expedite the approval for blackout 
conditions to prevent further fallout.

May 10, 2016 – The USAF emailed the Service stating the perimeter lights were not on at 
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May 10, 2016 – The Service received an email from SOS regarding the Newell’s shearwater 
9.

May 10, 2016 – The USAF emailed the Service that the Commander had issued the edict for 

May 19, 2016 – The Service emailed the USAF requesting the status of the USAF BA.

June 2, 2016 – The Service emailed the USAF requesting the status of the USAF BA.

June 3, 2016 – The USAF responded to the Service (via email) on the status of their BA.  The 
USAF anticipated a complete draft by the end of the week and welcomed the Service to provide 
feedback on the preliminary list of measures provided in email.  

August 11, 2016 – The USAF submitted a digital copy of the BA and cover letter requesting re-
initiation of section 7 consultation.  The Service responded with confirmation of receipt of both 
documents.  

August 18, 2016 – The Service emailed the USAF regarding the band-rumped storm-petrel, a
species proposed for listing as endangered, and requested the USAF to confirm if they would like 
to include in their section 7 consultation request.

August 25, 2016 – The USAF emailed the Service requesting the initiation of a formal 
conference to address the band-rumped storm-petrel.  The Service responded to the USAF with 
receipt of their request.  

August 24, 2016 – The USAF requested to have a meeting to discuss the BA.

September 1, 2016 – The Service met with The USAF to discuss the conservation measures and 
the BA.  The Service was satisfied with the information provided in the BA and discussed 
moving forward on the consultation.  

September 7, 2016 – The Service sent a letter to the USAF confirming our initiation of formal 
consultation. 

September 19, 2016 – The USAF requested the Service comment on the proposed light model

October 6, 2016 – The Service provided other examples of bollard style lighting for the USAF to 
consider.  

October 7, 2016 – The USAF emailed the Service stating they had reviewed the options we sent 
in regarding the type of bollard lights and would be discussing two of them with the contractor.  

October 26, 2016 – The USAF ‘e AFS.  
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rvice conducted a site visit at K
discussed the proposed bollard lighting path locations and existing exterior lights.  It was agreed 
that all exterior lights on the building would be kept off during the adult prospecting and 
breeding period as well as the fledgling fallout season (April 1 to December 30) and only used in 
cases of emergency.  The Service and USAF also discussed the walking path bollard light 
locations and discussed that lights should only be used to illuminate the walking path and an 
insert could be installed to block all other lights that are not directed onto the path.   
 

ng our review and comment of the USAF 
proposed bollard pathway lighting route.   
 

ail) to the USAF regarding the proposed 
bollard pathway lighting route. 

Description of the Proposed Action 

Project Description 
The USAF Pacific Air Forces Regional Support Center (PRSC) proposes to continue operations 
at K

Since the establishment of the K
aircraft operating in the area of the Hawaiian Islands.  The 150th Aircraft Control and Warning 
Flight, of the 154th Wing of the HIANG Guard, operates K

gion Operations Control Center.  K
MAS support the HIANG State and Federal missions.  The HIANG State mission is to provide 
organized, trained units to protec y, preserve peace, and ensure 
public safety in response to natural or human-caused disasters.  The HIANG Federal mission is 
to provide operationally-ready combat units, combat support units, and qualified personnel for 
active duty in the Air Force in times of war, national emergency or operational contingency. 
 
Forty-one HIANG and reserve personnel assigned to K
operation of the installation.  Normal operations dictate approximately 16 people are on site 
during duty hours, and 6 at all other times.  Occasionally, contractors and material or supply 
delivery vendors also visit the site, as well as staff from squadrons within the PRSC.  The 
installation also commonly receives maintenance support from the Naval Facilities Engineering 
Command (NAVFAC) offices based at the Pacific Missile Range F
on-site personnel at the K
 
K that operates at a frequency of 1250 to 
1400 megahertz and is capable of tracking aircraft 200 to 250 miles away.  Because of the 
critical role of this facility, the radar is in almost continuous operation.  K
ultra-high frequency radios for ground-to-air communication.  The station distributes collected 
data to other sites by low-powered microwave links.  The AFS is approximately one-fifth of a 
mile away from the Kalalau Lookout.  The Kalalau Lookout is near a cliff, which overlooks the 
N  Pali Coast. 
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The nearby K tenna with four guy wires fixed to the 
ground, which supports communications and mission activities; the site is fully automated.  
There is one exterior building light, but it is kept off at night in order to reduce the probability of 
seabird attraction.  There are also several red obstruction lights on the tower in order to abide by 
safety and aviation regulations (FAA 2000, as cited in USAF 2016).  The HIANG 
decommissioned USAF equipment at the site in March 2016.  The USAF real estate agents are in 
the process of releasing management of the K
however, the real estate transaction has not occurred to date.  K
piece of land 1.25 acres in size, approximately 7.5 miles south on the road from K
grounds (open space, semi-improved) are covered with crushed rock.   
 
Primary purposes of the proposed action are summarized as follows: 
 

Detect and track all aircraft operating in the area of the Hawaiian Islands 
Provide ground-to-air communication using ultra-high frequency radios 
Distribute collected data to other sites via low-powered microwave links 

erve peace, and ensure public safety in 
response to natural or human-caused disasters 

 
Continuing operations at K
 

Security surveillance 
Radar operations 
Digital communication operations 
Continued maintenance of site infrastructure and improved grounds 

 
Conservation Measures to Avoid and Minimize Effects to Listed Species 
The USAF proposes measures to reduce and eliminate the effects from proposed actions by 
including the following: 

Decreasing light pollution 
Effectiveness monitoring of minimization measures 
Control of predators within K
Implementation of outreach and education 
Funding support to SOS for K
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Table 1. Summary of conservation measures and schedule and frequency of implementation.
Conservation Measure Schedule and Frequency of Implementation
Blackout period April 1 to December 30; annually
Installation seabird monitoring April 1 to December 30; annually
Off-site predator control Colony dependent; annually
Conservation measure reporting October 31; annually
Construct perimeter walking light path To be completed in FY17
SOS husbandry support Annually (contingent on birds discovered per year) 
Engineering evaluation

Decrease Light Pollution
In accordance with the 2011 BO, various lighting infrastructure alterations were conducted in 
order to eliminate seabird fallout.  The installations appearance at night changed significantly 
after the implementation of the green light conservation measure. A conversion from white and 
yellow bulbs to green was reported as completed by February of 2013 during biannual reporting 
(USAF 611 CES 2013, as cited in USAF 2016). As a result of the 2015 fallout event, light
monitoring was conducted and infrastructure was inventoried on September 14, 2015, which 
resulted in a thorough status of inventory and performance for all perimeter and building lights 
(PRSC 2015a, 2015b, 2015c, as cited in USAF 2016).  Identification of operational motion 
sensors, status of window coverings, and identification of inoperable equipment was also noted 
within this set of USAF reports.  During monitoring efforts of the fall of 2015, various sources 
identified potential lights which could be further reduced in angle, resulting in a greater 
reduction of light emittance from the installation (PRSC 2016, as cited in USAF 2016; Raine et 
al. 2015).  NAVFAC efforts on September 14, 2015, resulted in re-positioning of problematic 
perimeter lights.  DOFAW confirmed a re-positioning effort was completed, but cited that 
potential room for further light reduction may still exist.  Information collected by DOFAW after 
the light adjustment from September 14 – 30, 2015, identified no fallout (Kaiakapu Personal 
Communications 2015, as cited in USAF 2016).  

In order to further analyze the installation light system, the USAF worked cooperatively with 
CSU CEMML in order to update a roster of all lighting conditions and develop a corresponding 
map (Figure 1), such that the status of each light could be tracked over time.  Site visits during 
2015, allowed for the update of the master installation lighting inventory. The installation map 
displays not only current light conditions and bulb color but also depicts the overall 
infrastructure layout and density of light placement.  Further information pertaining to the type
and status of each light is found on page two of each report found within Appendix B.

Fallout data collected after issuance of the 2011 BO, suggests that green lights, hooded lights, 
and re-orientation of installation lighting is not sufficient for the elimination of fallout for the 
Newell’s Shearwater, Hawaiian Petrel, and band-rumped storm-petrel Rather 
than to continue the use of green perimeter and building lights currently in place, the USAF 
proposes to construct a safety walking path outfitted with low level cut off lights as an alternative 
means to couple mission objectives and minimize impacts to seabird fallout.  Prior to the 
implementation of final design and installation of the walking path lights, PRSC civil engineers 
and the USAF will share draft drawings and light models (route, ballast, bulb, and post) with the 
Service for comment and agreement.  A similar process for Service involvement will occur for 
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the perimeter lighting plan.  If comments are received with concerns about proposed design, the 
PRSC will address the concerns as appropriate, and issue a revised design with response to the 
Service for approval and agreement.  

A notional layout for the walking path lights is depicted in Figure 2.  According to the Kaua‘i 
Seabird Habitat Conservation Program (KSHCP) website, light models or designs using bollard 
type fixt 3 (and 
Appendix C), are advised to be outfitted with yellow LED lamps.  This design preference 

associated light system by the 611th CES.

This illuminated walking path will function as the installation’s sole source of outdoor light
during the April 1 to December 30 blackout timeframe. This illuminated path will replace the 
need to use the brighter and taller perimeter and exterior building lights during this period.  The 
USAF anticipates that this conversion of lighting will reduce the attractive nature of the 
installation for both adult and fledgling Newell’s shearwaters, Hawaiian petrels, and band-
rumped storm-petrels flying over en-route to their colony or ocean feeding areas. After the path 
and lights are completed, any buildings with shiny surfaces that are near the walking path will be 
painted to reduce potential reflection from bollard lights. The newly constructed path will be 
monitored annually for protected seabird presence or absence using all or a combination of the 
following scientific methods: night vision technology, physical observer inspections, deployment 
of song meters, and avian radar technology. The LED bollard lights and installed shielding are 
expected to eliminate light trespass in the upward direction, thus reducing the likelihood of 
fallout due to light attraction.  The installation and use of LED bollard lighting is not expected to
adversely affect adult and fledgling birds due to injury or mortality.  

The seasonal blackout period will be implemented as a new conservation measure at 
AFS and MAS, however, the Federal Aviation Administration’s (FAA) required red 
sources of light cannot be diminished during the blackout period. FAA requirements for pole 
and/or radome lighting are exemptions to this blackout conservation measure and are FAA 
driven requirements for protection of life and safety (FAA 2000, as cited in USAF 2016). Loss 
of life, safety, and the protection of property may result from removal or dismantling of FAA 
required red colored lights already in function. Additionally, the USAF proposes in the event of 
an illegal incursion, emergency on the installation, or security violation occurring during the 
April 1 to December 30 blackout period to temporarily use existing perimeter and security 
lighting in order to preserve safety and mission integrity.  The usage of perimeter and security 
lights during the blackout period would be limited to these rare instances and the duration would 
be minimized to the maximum extent practicable to address the security breach or emergency.  
Such instances will be reported to the Service within 24 hours of event.  

The green bulbs already installed in perimeter and building lighting infrastructure, will continue 
to be used during the non-blackout period (December 31 to March 31), when birds are not 
transiting to and from colonies over the installation.  These lights are fully shielded and directed 
downwards.  This infrastructure will be evaluated for feasibility of alternative design.    
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The installations antenna, wire supports, and other installation equipment will also be evaluated 
for feasibility of alternative design.  The feasibility study will identify whether or not new 
technologies and designs exist, which could replace currently situated infrastructure.  During the 
feasibility study, engineers will identify alternative means of design, and identify those 
alternatives which are more bird friendly in comparison to current infrastructure.  An emphasis 
during the feasibility study will be placed on those engineering designs and technologies which 
result in the placement of objects underground or within radome canopies, given that above-
ground obstructions have been identified as potentially problematic to transiting seabirds.

-foot tall antenna with four guy wires fixed to the ground to 
support communications and mission activities.  There
MAS.  It is located farther from known nesting colonies, does not appear to lie in a flight 
corridor, and it does not contain white or green lights that attract birds.  Impacts from this 
antenna are not expected to rise to the level of take.

coverings are an important component of light emittance reduction.  Data collected in 2015 
identified specific windows which are in need of repair, update, or adjustment in order to inhibit 
light from spilling outside the structure (PRSC 2015b, 2015c, as cited in USAF 2016).  During 
future blackout periods the use of effective shading on all windows with connectivity to rooms 
possessing lights will be required and audited for completion.  This conservation measure is 
expected to minimize effects to adult and fledgling seabirds transiting within the action area.  
Minimization of inside lights from building windows are not expected to adversely affect adults 
and fledglings.    
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Figure 1.  Light s , as cited in USAF 2016).
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Figure 2. Proposed bollard lighting walking p

Figure 3. Proposed bollard light model.
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Effectiveness Monitoring of Minimization Measures
In an effort to continue monitoring potential seabird fallout, the USAF, with support from the 
USACE Omaha District, funded the UH and its collaborative network of biologists from the 
Kaua‘i Endangered Seabird Recovery Project (KESRP) to implement avian monitoring of the 
site (May – December).  This monitoring will allow the USAF to evaluate efficacy of the newly 
constructed lighting on the safety walking path.  Annual monitoring of the site will include 
presence or absence of Newell’s shearwater, Hawaiian petrel, and/or band-rumped storm-petrel, 
using all or a combination of the following scientific methods: night vision technology, physical 
observer inspections, deployment of song meters, and avian radar technology.  A cooperative 
agreement was awarded on March 25, 2016; the associated work plan describing the 
conservation efforts funded by the USAF for implementation can be found within Appendix D.
Avian monitoring results will be reported to the Service on an annual basis no later than October 
31, of each calendar year.

Control of Predators and Within Seabird Colonies
The USAF, with support from the USACE Omaha District, has funded the UH and its 
collaborative network of biologists from the KESRP to implement barn owl predator control 
(December 2016 to February 2017) on off-site colonies known to provide nesting habitat for the 
Newell’s shearwater, Hawaiian petrel, and the band-rumped storm-petrel 
AFS. Given there is no documented nesting of Newell’s shearwater, Hawaiian petrel, or band-
rumped storm-
conditions, fledgling rates, or avian productivity on-site is limited (PRSC 2015d, as cited in
USAF 2016) and will most effectively be implemented in off-site colony locations (e.g. Nu‘alolo 

Lehua Islet; and the back of Hanalei Valley) 
where listed seabirds are currently benefiting from barn owl control.

These six off-site colony locations hold significant potential for seabird conservation through 
barn owl-specific predator control actions. Predation by non-native mammals is a constant threat 
to endangered seabird populations on Kaua‘i.  Feral cats (Felis cattus), rats (both black (Rattus 
rattus) and Polynesian (Rattus exulans) species), cattle egret (Bubulcus ibis), barn owls (Tyto 
alba) and feral pigs (Sus scrofa) are all non-native predators that are potentially limiting the 
breeding success of birds within these colonies.  Management for barn owls at these colony 
locations is expected to increase the survival rates of both adult birds and fledglings.  Actions 
under this work plan would begin in December 2016 and extend to February 2017.  Barn owl 
control has been previously funded by other sources, however, at the present time the only 
funding source for this predator control comes from the USAF’s cooperative agreement 
(awarded on March 25, 2016); the associated work plan describing the conservation efforts 
funded for implementation can be found within Appendix D. This barn owl control work will be 
funded annually and results of the proposed barn owl predator control will be reported to the 
Service on an annual basis no later than October 31 of each calendar year. 

Monitoring for the presence of other introduced predators around breeding sites through the 
recording of indirect sign (prints, scat) and seabird predation events will also be undertaken.  If 
signs of other predators (cats, rats and cattle egret) are recorded, the control team may target 
these other species for control actions if time and logistics allow.  
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Additionally, the USAF proposes to continue predator control (primarily targeting cats, dogs, 
pigs, and rodents) at off-site seabird colonies.  With fewer predators on the installation, grounded 
seabirds have an increased chance of being rescued. A combination of air and ground based
predator control will be implemented.

As of February 2011, garbage cans have been secured from feral cats and rats. Securing the 
station’s garbage cans will provide less incentive for predators to come onto station property. 
The previous perimeter fence was repaired after the previous consultation was completed,
making it more difficult for animals to pass underneath; however, spaces under some areas along 
the perimeter still have the likelihood to provide access by feral cats and rats. The USAF has 
established a policy for not feeding feral cats, and of regularly trapping and removing them from 
the .

Implementation of Outreach and Education
The USAF currently has an outreach and education program, in the form of briefings and
posters. Implementation began on August 7, 2010, to help on-site personnel understand the 
importance of keeping windows and doors closed at night, of turning off lights when they are not 
needed, and of not feeding feral cats. AFS regarding 
procedures to be followed should personnel see a downed bird.

Funding Support to SOS
The SOS program serves to retrieve, evaluate, rehabilitate (when needed), and release back into 
the wild any seabirds that become disoriented or injured in response to artificial lights, and 
collisions with power lines, or other man-made structures on Kaua‘i.  The SOS program began in 
1978 with annual records beginning in 1979.  

The SOS program relies solely on members of the public to pick-up and place grounded birds
into SOS aid stations, located throughout the island and monitored regularly by SOS staff.  The 
public is encouraged to turn in all live, dead or injured seabirds directly to Kaua‘i Humane 
Society facilities at any time.  The SOS program also accepts and handles other avian species in 
need.  In the last five years, there has been an increase in the number of native waterfowl 
requiring rehabilitation and care in the SOS program.

Biologically, it is unclear if fledglings released by the SOS program have equal levels of fitness 
compared to fledglings that naturally leave from montane forest areas.  Over the 37-year history 
of the program, a total of 30,552 fledgling Newell’s shearwaters have been turned in to the SOS 
program for documentation or care.  While earlier years of the program did not always include 
bird banding prior to release, since 1979 a total of 24 Newell’s shearwaters previously banded in 
the SOS program as fledglings have been recovered or re-sighted as adults (Anderson 2016a, in 
litt.).  Regardless of these low re-sight numbers, the SOS program reduces impacts to the 
Newell’s shearwater, Hawaiian petrel, and band-rumped storm-petrel by providing care, 
rehabilitation, and release after their injury.                                    

The USAF proposes to provide additional measures to recover any birds discovered injured or 
dazed should there be a fallout event.  The USAF will fund rehabilitation efforts for those birds, 
which are discovered on AFS or MAS on annual basis in collaboration with the 
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SOS.  During years where fallout is detected on AFS or MAS, the USAF will 
issue funds for cages, food, equipment, medicines, logistical movements of birds, and other 
veterinarian costs associated with the husbandry and recovery of each injured or dazed bird. 

Monitoring during the seabird breeding period for each species, will be used to guide whether or 
not each future year’s fallout data will dictate the need for implementation of this conservation 
measure, which will only be implemented if fallout occurs. Costs accrued for the husbandry of 
grounded birds discovered after the issuance of the 2011 USFWS BO will be addressed by the 
USAF in FY17.  

Action Area

The action area of a project is defined by regulation as all areas to be affected directly or 
indirectly by the Federal action and not merely the immediate area involved in the action (50 
CFR §402.02).  The action area (Figure 4) for this formal consultation and 

, Hanalei, and 
Lehua Islet due to indirect effects of the proposed actions on Newell’s shearwater, Hawaiian 
petrel, and band-rumped-storm-petrel nesting colonies.

feet above sea level.  The station is on the Kahuama‘a Flat of the Alaka‘i Plateau, a gently 
eastward-sloping plain.  It is on a knoll that rises 40 feet above lower portions of the installation.  
About half the station is fenced, and land is used for light industry and limited landscaping.  
Outside the fence, the station is surrounded by native koa forest that has suffered relatively little 
disturbance and is part of the island’s montane mesic ecosystem.  The station is adjacent to (but 
does not include) recently designated critical habitat for montane mesic ecosystem species, 

Loxops caeruleirostris), and the picture-wing fly 
Drosophila attigua.

northwestern 
Kaua‘i.  ena to Polihale State Park.  The elevation along the 

coastal cliff formation with numerous upland finger ridges, precipitous cliffs, and deeply incised 
valleys.  The elevation in the rim areas ranges from approximately 2,700 to 3,600 feet.  

Waimea Canyon is located in the western region of Kaua‘i and is bordered by Pu‘u Ka Pele 
uplands and N Pali Coast to the west, Makaweli uplands to the south, and the Alaka‘i High 
Plateau to the north.  The elevation in Waimea Canyon ranges from approximately 100 feet up to 
3,700 feet at the canyon rim.  The Waimea Canyon is characterized by near vertical cliffs and 
dramatic valleys.  Several streams flow into the Waimea River in the Waimea Canyon, including 
Po‘omau, Waiahulu, Koai‘e, and Wai‘alae streams.  
district.  

Hanalei Valley is located on the North shore of Kaua‘i where cliffs range from greater than 300 
meters high on the coast and the topography climbs rapidly to greater than 1,000 meters.
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Lehua Islet is approximately 290 acres in size, with a maximum elevation of 710 feet, and the 
largest offshore islet in the main Hawaiian Islands.  Lehua is part of Kaua‘i County and is 
located ¾ mile north of Ni‘ihau and roughly 20 miles west of Kaua‘i.  Lehua is federal property 
administered by the U.S. Coast Guard and managed by the DOFAW as a seabird sanctuary.  

Figure 4. Map of Action Area showing (yellow) and Newell’s shearwater breeding 
distribution in the Action Area.   

K e AFS
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Analytical Framework for the Jeopardy/Adverse Modification Analyses 

In accordance with policy and regulation, the jeopardy analysis of this Biological Opinion relies 
on four components: (1) the Status of the Species, which evaluates the range-wide condition of 
the Newell’s shearwater, Hawaiian petrel, and band-rumped storm-petrel, the factors responsible 
for that condition, and the survival and recovery needs of the Newell’s shearwater, Hawaiian 
petrel, and band-rumped storm-petrel; (2) the Environmental Baseline, which evaluates the 
current condition of the Newell’s shearwater, Hawaiian petrel, and band-rumped storm-petrel in 
the action area, the factors responsible for that condition, and the relationship of the action area 
to the survival and recovery of the Newell’s shearwater, Hawaiian petrel, and band-rumped 
storm-petrel; (3) the Effects of the Action, which determines the direct and indirect impacts of the 
proposed Federal action and the effects of any interrelated or interdependent activities on the 
Newell’s shearwater, Hawaiian petrel, and band-rumped storm-petrel; and (4) Cumulative 
Effects; which evaluates the effects of future, non-Federal activities in the action area on the 
Newell’s shearwater, Hawaiian petrel, and band-rumped storm-petrel.

In accordance with the policy and regulation, the jeopardy determination is made by evaluating 
the effects of the proposed Federal action in the context of the current status of the Newell’s 
shearwater, Hawaiian petrel, and band-rumped storm-petrel, taking into account any cumulative 
effects, to determine if implementation of the proposed action is likely to cause an appreciable 
reduction in the likelihood of both the survival and recovery of the Newell’s shearwater, 
Hawaiian petrel, and band-rumped storm-petrel in the wild.

The jeopardy analysis in this Biological Opinion places an emphasis on consideration of the 
range-wide survival and recovery needs of the Newell’s shearwater, Hawaiian petrel, and band-
rumped storm-petrel and the role of the action area in the survival and recovery of these species 
as the context for evaluating the significance of the effects of the proposed Federal action, taken 
together with cumulative effects, for purposes of making the jeopardy determination.

Status of the Species 

Status of the Newell’s Shearwater

Listing Status, Taxonomy, and Species Description 
The Newell’s shearwater was listed as a threatened species in 1975 (USFWS 1983), pursuant to 
the Endangered Species Preservation Act of 1966.  The Hawaiian Dark-rumped Petrel and
Newell’s Manx Shearwater Recovery Plan was published in 1983 (USFWS 1983).  A species 
five-year review was completed in 2011.  The review recommended up-listing the Newell’s 
shearwater to endangered status due to precipitous declines in the global population over the last 
two decades.  Critical habitat has not been designated for the Newell’s shearwater (USFWS 
1983).

The Newell’s shearwater taxonomically belongs to the Puffinus genus, in the Procellariidae
family and Procellariiformes order, along with 20 other extant shearwaters ranging throughout 
the Indian, Atlantic, and Pacific oceans (Gill and Donsker 2016).  Shearwaters are characterized 
by exhibiting a “shearing” flight pattern, dipping from side to side on stiff, straight wings with 
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few wing beats.  Genetic analyses conducted by Martínez-Gómez et al. (2015) confirmed the 
taxonomic status of Newell’s shearwaters (P. auricularis newelli) as a subspecies alongside the 
Townsend’s shearwater (P. auricularis auricularis).  These two subspecies comprise P. 
auricularis.  The two subspecies exhibit minor differences in plumage patterns and breeding 
chronology (Martínez-Gómez et al. 2015, p. 1026).  The Townsend’s shearwater is endemic to 
the Revillagigedo Archipelago located off the coast of Mexico and south of Baja California 
Peninsula.  The Townsend’s shearwater’s range and distribution has been significantly 
contracted to a single island with less than 100 breeding pairs remaining (Martínez-Gómez et al.
2015, p. 1032; BirdLife International 2016a).     

The Newell’s shearwater is approximately 12 to 14 inches long, with a wingspan of 30 to 35 
inches (Berger 1972, p. 46), and weighs approximately 14 ounces (Ainley et al. 1997b, p. 15).
Its plumage is glossy black above, and white below (Ainley et al. 1997b, p. 15).  Newell’s 
shearwaters have low maneuverability characterized by a fast, directional, and low to water flight 
pattern, due to high wing-loading.  A Newell’s shearwater wing-loading averages about 60 N 
[newtons]/m2 (± 5.3 SD) with a low aspect ratio (10.3 ± 0.45 SD); significantly different from 
other shearwaters or petrels (Spear et al. 1995; Warham 1977).  Observations of Newell’s 
shearwaters transiting over land show a distinct flight pattern characterized by an almost frantic 
flapping style with the wings held straight (KESRP 2017b).  It has a dark gray to brown bill that 
is sharply hooked at the tip (Ainley et al. 1997b, p. 15).  Its claws are well adapted for burrow 
excavation and climbing.

Historic and Current Distribution
The Newell’s shearwater is believed to have colonized, historically, many of the southeastern 
Hawaiian Islands, including Hawai‘i, Maui, Moloka‘i, O‘ahu, and Kaua‘i (USFWS 1983, p. 2; 
Pyle and Pyle 2009, p.3).  Newell’s shearwaters were thought to be extinct after 1908, due 
largely to habitat loss and predation, but in 1954 a specimen was collected on the island of O‘ahu 
(King and Gould 1967) and in 1967 a breeding colony was found on Kaua‘i (Sincock and 
Swedberg 1969).  Although no Newell’s shearwater breeding colonies have been identified on 
the island of O‘ahu, downed Newell’s shearwaters have been recovered throughout the island 
since the 1950s (Pyle and Pyle 2009, p.3).  Three fragmented breeding areas were identified in 
the Puna District on Hawai‘i Island in 1993, based on nocturnal calling, visual detections of birds 
in flight, and two Newell’s shearwater carcasses found along the highway; however no active 
burrows were found (Reynolds and Ritchotte 1997, p. 31).  Currently, research staff at Haleakal
National Park on Maui Island consistently report Newell’s shearwater ground calling within 
K pahulu Valley and along the northern slope of Mount Haleakal near Ko‘olau Gap, indicating 
a breeding site (NPS 2012, p. 18).  However, due to sensitive resources in the area and the 
difficult terrain, no ground surveys have been conducted in these locations (NPS 2012, p. 19).  In 
2015, acoustic song meters were placed at 41 sites in remote areas of Haleakal National Park to 
detect potential new seabird breeding colonies (McKown and Savage 2015, p. 1).  Song meters 
detected Newell’s shearwater ground calls in low numbers (averaging 2 ground calls per survey 
night) at five of the 41 sites, with only one site recording regular activity during the 30-day study 
period (McKown and Savage 2015, p. 15).  The song meters in this study were programmed to 
record 1 out of every 5 minutes, for 5 hours starting at sunset, then record 1 out of every 10 
minutes for the 5 hours preceding sunrise (McKown and Savage 2015, p. 3).  This schedule 
amounted to an hour and a half of data each night.  Additional longer-term acoustic and ground 
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surveys are needed to evaluate the extent, distribution, and viability of Newell’s shearwater on 
Maui and Hawai‘i islands.   

While some knowledge gaps remain concerning its distribution, the Newell’s shearwater has 
experienced a significant breeding range contraction and currently, all known extant breeding 
colonies with documented burrows are located on the island of Kaua‘i (Figure 5).  Estimates 
indicate 90 percent of the global population resides on Kaua‘i (Ainley et al. 1997b; Griesemer 
and Holmes 2011).  

Figure 5. A comparison of the historic and current breeding range for the Newell’s shearwater.

Map shows current breeding range contraction from the historic breeding range for the Newell’s shearwater within 

Of the Newell’s shearwater breeding on the island of Kaua‘i, 104 breeding pairs are being 
monitored and an additional 64 burrows in Upper Limahuli Preserve were monitored in 2015 but 
could not be identified to species (i.e., burrows were either Newell’s or petrels) (Raine et al.
2016a; Raine et al. 2016c).  The majority of the monitored shearwaters (82 breeding pairs) are 
concentrated within the Upper Limahuli Preserve (ULP), enclosed by an ungulate exclusion 
fence.  Auditory surveys documented several additional areas of concentrated shearwater 
ground-calls indicating breeding activity within Lumahai Valley and L au Mountain in montane 
habitat and within Honop Valley along the N Pali coast (Banfield et al. 2013).  However, due 
to inaccessible and difficult terrain, no numbers or estimates exist for shearwaters breeding in 
these locations.  

Based on historic and current distribution of breeding sites, Newell’s shearwaters prefer breeding 
habitat in montane wet (e.g., Hono o N Pali colony) to lowland wet and wet cliff (e.g., Upper 
Limahuli colony) habitat of 200m to 1,000m in elevation, steep to moderate slopes with thick 
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native understory of uluhe fern (Dicranopteris linearis) and open canopy of dispersed hi‘a
trees (Metrosideros polymorpha) (Troy et al. 2014, p. 325).  The preference for montane forested 
habitat beneath dense uluhe fern helps to conceal shearwater burrows from predators while 
dispersed hi‘a trees may provide a take-off point for shearwaters to regain flight (Troy et al.
2014, p. 318).  The Newell’s substrate preference includes rocky volcanic soils with a moderate 
amount of fine soil particles and suitable drainage to prevent burrow flooding (Troy et al. 2014,
p. 324).  Recent seabird surveys have resulted in the first confirmed Newell’s shearwater 
burrows (n=3) along the N Pali coast, in dry cliff habitat (Raine and Banfield 2015a, p. 11).  

Life History
Newell’s shearwaters have a long lifespan (up to 36 years), do not reproduce until 6 years of age, 
lay one egg per year, and offspring require significant parental investment (Ainley et al. 2001).  
As with other k-selected species, these traits of long lifespans and low reproduction at high 
energetic cost define the life strategy of a species that has evolved in a stable environment (i.e., 
more predictable); the succession of ecosystems in the Hawaiian Islands following a period of 
volcanic eruptions.

Newell’s shearwater breeding season begins in late March/early April when adults and sub-
adults arrive to inland breeding colonies, followed by a 2-4 week exodus when breeding adults 
forage to build-up reserves (Raine and McFarland 2013, p. 2; Raine and McFarland 2014, p.2; 
Raine and Banfield 2015a, p.2).  The incubation period begins in May and continues through 
July, and the chick provisioning stage occurs in late July through September (Raine and 
McFarland 2013, p. 2).  Both sexes equally incubate the egg (Ainley et al. 1997b, p. 10).  The 
fledging or late chick rearing stage, when young leave the nest for the first time occurs in 
September through December (DOFAW 2016; Raine and McFarland 2013, p. 2).  Adults travel 
from breeding to feeding areas and return to feed their chicks irregularly every one to three 
nights (Ainley et al. 1997b).  Newell’s shearwaters, similar to other birds in the Order 
Procellariiformes, exhibit strong natal philopatry, with breeding pairs returning to the same 
burrow to breed each year (Bried et al. 2003, p. 242).   

Ainley et al. (2001, p. 117) documented higher than expected numbers of active shearwater 
burrows with no egg or nestling signs present (11%-22%), indicating no breeding attempt was 
made.  Monitoring data of shearwater colonies indicate at least 10% or more of activity within 
breeding colonies is comprised of non-breeding birds or sub-adults (<6 years old) prospecting for 
mates or excavating burrows during the breeding season (Raine et al. 2016a, 2016c).  Ainley et 
al. (1997a, p. 11) suggested shearwaters on Kaua‘i begin returning to their breeding habitat as 
sub-adults at 2-3 years of age.  The full shearwater breeding season is treated as March 1 to 
January 1 to cover the entire period when shearwaters may transit to and from the ocean and 
inland breeding sites (Travers et al. 2016, p. 5).  All transit over land occurs in darkness, with a 
peak over land passage during the year coinciding with the late incubation and chick rearing 
stages (Travers et al. 2013, p. 35).  Fledglings leaving the nest for the first time exhibit strong 
phototropic behavior and rely on ambient light from the moon to navigate to open ocean (Telfer 
et al. 1987, p. 410).       

Newell’s shearwaters are pelagic, spending much of their time foraging over deep waters where 
96 percent of their diet consists of cephalopods, primarily the Ommastrephidae family of flying 
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squid with the remaining 4 percent consisting of flying fish (Exocoetus sp.) (Ainley et al. 2014,
p. 70).  Newell’s shearwaters likely specialize in feeding over yellowfin tuna (Thunnus 
albacares), as both flying squid and flying fish are important in the diet of yellowfin tuna.  

Current Population Demographics
At-sea surveys conducted in the central and eastern tropical Pacific between 1980 and 1994 
(Spear et al. 1995) estimated the total Newell’s shearwater population at 84,000 (95% CI = 
57,000-115,000) including juveniles and sub-adults.  An updated assessment based on survey 
data collected by the National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service (NOAA-NMFS) Southwest and Pacific Islands Fisheries Science Centers from 
1998 to 2011, estimated the total Newell’s shearwater population at 27,011 (95% CI = 18,254-
37,125) including juveniles and sub-adults (Joyce 2013).  Given 90 percent of the global 
population resides on Kaua‘i (Ainley et al. 1997b; Griesemer and Holmes 2011), the estimated 
population of Kaua‘i is 24,310 individuals (USFWS 2017, p. 113).  The percentage of the 
population that is breeding age (6 years of age or older) is estimated at 0.637 (Ainley et al. 2001,
p.115), equaling an adult population size of 15,485 (approximately 7,500 pairs). 

Annual survivorship and juvenile/sub-adult survivorship of the Newell’s shearwater has not been 
studied in the field (i.e., estimated from banding efforts and recapture).  Population viability 
modeling efforts estimate Newell’s shearwater adult survivorship at 0.905 (Ainley et al. 2001, p. 
116) to 0.920 (Griesemer and Holmes 2011, p. 20; USFWS 2017) and juvenile/sub-adult 
survivorship at 0.333 (Ainley et al. 2001, p. 116) based on long-term survivorship data of related 

was estimated to vary between 0.60 and 0.50 (Ainley et al. 2001, p. 118), which is markedly 
lower than the breeding probability (0.82) of other Procellariidae species. Based on a five-year 
monitoring study of a single Newell’s shearwater colony on Kaua‘i the annual reproductive 
success of shearwaters was estimated at 0.66 fledglings per breeding pair (Ainley et al. 2001, p. 
117).  In comparison, the Manx shearwater, a closely related species with an extensive range and 
a stable global population has a reproductive success of 0.70 (Brooke 1990; and Ainley et al.
2001, p. 117).  

Based on Newell’s shearwater population parameters, SOS data, and carcass searches under 
power lines, Ainley et al. (2001) estimated the global population of Newell’s shearwaters are 

et al. (2001, p. 118) found that the main 
factor affecting limiting the population growth rate of the Newell’s shearwater was the extremely 
low breeding probability (0.547), which is associated with individual fitness and habitat quality.  
Ainley et al. (2001, p. 118) suggested that the low breeding probability could be the result of 
high mate loss due to predation or other threats affecting individual fitness.  Indeed, adults that 
lose a mate due to predation cannot obtain a new one quickly and have been observed not to
breed the following season (Ainley et al. 2001, p. 118; Raine 2016a, in litt.).  The purpose of the 
Ainley et al. (2001) population demographic study was to evaluate the status of Newell’s on 
Kaua‘i.  The study sampled an average of 65 burrows for seven seabird seasons, 1984–1985 and 
1993–1994.  The colony sampled was in a natural state (i.e., receiving no conservation 
management actions) and the sample was not constrained to only experienced breeders, but 
rather sought to maximize the total number of burrows monitored each season (Ainley et al.
2001, p. 112).  
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Ornithological radar data was first used to monitor populations of Newell’s shearwaters and 
Hawaiian petrels  (Pterodroma sandwichensis) on Kaua‘i in 1992-1993 (Day et al. 2003, p. 670), 
based on methods developed to monitor Marbled murrelet (Brachyramphus marmoratus)
populations in the Pacific Northwest (Cooper et al. 2001).  Radar has been used to monitor the 
summer movement patterns of Newell’s shearwaters and provide an accurate estimate of birds as 
they transit through the detection area at 13 sites throughout the island (Day and Cooper 1995; 
Raine et al. in press).  Day et al. (2003) reported a mean annual rate of 11.2 percent decline in 
the Newell’s shearwater population between 1993 and 2001, based on the analyses of 
ornithological radar data.  

In a subsequent study, based on visual observations and marked differences in the timing of 
petrel and shearwater movements, radar data analysis (Day and Cooper 1995; Raine et al. in 
press) has shown an appreciable reduction in the number of shearwaters transiting to and from 
montane breeding colonies from 1993 to 2013 (Figure 6).  Radar surveys were conducted in 
coastal areas of known seabird flyways in May through mid-July, during the incubation and early 
chick-rearing stage.  Therefore, radar data are a conservative index of breeding activity.  The 
overall mean for shearwaters across all 13 radar sites surveyed in 1993 was 523.7 ± 206.5 
targets/h and in 2013 was 33.5 ± 9.2 targets/h, representing a mean decrease of 87.5% between 
the two periods (t = 2.37, df = 24, P = 0.026; Raine et al. in press).  All of the 13 sites showed a 
large decrease in movement rates over the entire period, with movement rates at 11 (84.6%) out 
of 13 sites decreasing by more than 80 percent (Figure 6). (Raine et al. in press).  Based on the 
radar data (Raine et al. in press) as a proxy for the breeding population, the Newell’s shearwater 
population on the island of Kaua‘i declined at a mean annual rate of 12.8 percent over the 20-
year period.  This updated rate of decline of the Newell’s shearwater population is comparable to 
the mean annual rate of -11.2 percent between 1993 and 2001 reported by Day et al. (2003, p. 
673).   
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Figure 6.  Regression line showing mean movement rates (targets/hr) of adult Newell’s shearwaters 
during their incubation and early chick-rearing stage for all 13 radar sites surveyed, 1993–2013 (Raine et 
al. in press). Vertical bars represent ±1 SE.  

Ainley et al. (2001) had documented 14 shearwater breeding colonies distributed across Kaua‘i
(Figure 7).  Currently, several of these formerly large Newell’s shearwater colonies in Kal heo, 
Kaluahonu, and Makaleha on the island of Kaua‘i have declined dramatically in recent decades 
to near extirpation (Raine et al. in press).  No population data exists for Newell’s breeding on 
other islands.  

Figure 7. showing Newell’s shearwater breeding colony locations.  

Map showing Newell’s shearwater breeding colony locations (n=14); unfilled circles (n=9) represent colonies near 
extirpation (<5 burrows) (Ainley et al. 2001).  
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In two breeding colonies on Kaua‘i, ULP and Hono o N Pali Natural Area Reserve (NAR), 
efforts are currently underway to curtail the population decline through the removal of predators. 
The reproduction output of the 104 monitored Newell’s shearwater pairs breeding within these 
areas are measured in terms of their breeding or reproductive success.  Since 2011, the breeding 
success of Newell’s shearwater pairs within ULP has increased by 27 percent, from 0.692 to 
0.882 in 2011 and 2015, respectively (Raine et al. 2016a, p. 16).  This increase is a direct result 
of the ungulate exclusion fence completed in 2010 and intensive predator control that began in 
2011.  Indeed prior to these conservation efforts surveys at ULP documented a 0.545 
reproductive success rate (Table 2).  Newell’s are less prevalent than petrels within Hono o N
Pali Natural Area Reserve (NAR) and have not been as successful in reproducing (Table 2) due 
primarily to predation by cats, rats and feral pigs.  In addition to the reproductive success rates 
from Newell’s burrows listed in Table 2, there were an additional 162 burrows at ULP and Hono 
o N Pali NAR monitored in 2015 that could not be identified to species (i.e., burrows were 
either used by Newell’s shearwaters or petrels).

Table 2.  Reproductive success rates for Newell’s shearwater breeding pairs (n).

Year 2010 (n) 2011 (n) 2012 (n) 2013 (n) 2014 (n) 2015 (n)
ULP 0.545 (11) 0.692 (15) 0.682 (34) 0.784 (46) 0.840 (59) 0.882 (82)
HNP NAR-

no data no data no data 0.571 (8) 0.375 (20) 0.667 (22)
Pairs were monitored each year (2010–

a and North Bog sites of Hono o 

Threats
Primary threats to the Newell’s shearwater include artificial nighttime lighting (Reed et al. 1985; 
Cooper and Day 1998), collisions with power lines (Cooper and Day 1998; Podolsky et al.
1998), predation by introduced predators (Raine and Banfield 2015b, 2015c), and changes to 
breeding habitat due to introduced invasive plants (Troy et al. 2014).  These threats to the 
Newell’s shearwater have been steadily increasing. 

Artificial light sources collectively are a significant mortality factor associated with Newell’s 
shearwaters (Ainley et al. 2001; Troy et al. 2011).  Upward projecting nighttime lighting 
interferes with the shearwaters ability to navigate to and from their breeding sites.  Shearwaters, 
primarily fledglings and sub-adults are disoriented by nighttime lighting and will circle light 
sources until they become exhausted and fall to the ground, where these birds are vulnerable to 
being killed by feral cats, dogs, or vehicles (Travers et al. 2013, p. 81).  They often fly into 
utility wires, poles, trees, and buildings and fall to the ground; this phenomenon is referred to as 
“fallout”.  Once these seabirds fall to the ground, they are unable to regain flight unless they 
have access to an area with sufficient take-off conditions to allow enough air to move under their 
wing to provide lift (Ainley et al. 2015, p.32).  Since 1979, the DOFAW on Kaua‘i has supported 
the Save our Shearwaters (SOS) program to collect “downed” Newell’s shearwaters and 
Hawaiian petrels (i.e., birds that have either collided with structures or fallen out, or have been 
injured or killed due to exhaustion caused by light attraction).  Over a 37-year period (1979-
2016), the SOS program documented a total of 30,552 Newell’s shearwaters recovered, injured 
or killed due to artificial nighttime lighting (DOFAW 2016).  In the 1980s through 1990s, an 
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average of 1,247 Newell’s shearwaters were processed by the SOS program each year, where 
carcasses were documented or injured birds were rehabilitated and released (Raine et al. in 
press).  

Adults and sub-adults are subject to collisions with power lines while flying between their 
nesting colonies and at-sea foraging areas (Cooper and Day 1998, p. 18; Podolsky et al. 1998, p. 
21).  Nestlings are indirectly affected as they rely on provisioning from both parents in order to 
survive, thus the loss of either parent results in nestling fatality.  In 1993, in a single breeding 
season Podolsky et al. (1998, p. 30) documented deaths of at least 70 breeding adults and 280 
sub-adult shearwaters over the summer months, in addition to 340 fledgling deaths in the autumn 
months, all as a result of collisions with power lines on Kaua‘i.  However, this study covered 
only the eastern and southern portions of the island (Podolsky et al. 1998, p. 30).  

Based upon recent information collected from passive acoustic song meters (n=51) by the Kaua‘i
Island Utility Cooperative (KIUC) Underline Monitoring Program, the Service has conducted 
modeling to extrapolate the amount of documented take (i.e., collisions with power lines) to the 
entire power line system, encompassing power lines and infrastructure in the central, eastern, 
northern, southern, and western portions of the island (USFWS 2017).  As a result of covered 
activities under the KIUC Short-Term Habitat Conservation Plan (HCP) and Incidental Take 
Permit (ITP), the estimated annual take, including direct and indirect mortalities and direct 
injuries caused by power line collisions are: 3,560 dead and 4,736 injured Newell’s shearwaters, 
across Kaua‘i.  The estimated number of direct mortalities ranges from 1,664 to 2,960 Newell’s 
shearwaters.  These numbers are substantially greater than what was anticipated at the time the 
ITP was issued.  The KIUC Short-Term HCP and Incidental Take Permit authorized the annual 
take of up to 162 Newell’s shearwaters and 2 Hawaiian petrels (adults and sub-adults) from 2011 
to 2016.

Introduced predators, particularly cats, rats, feral pigs, mongoose (Herpestes auropunctatus), and 
barn owls, are a severe threat to the continued existence of the Newell’s shearwater.  Adults, sub-
adults, and young are susceptible to predation by these introduced predators (Raine and 
McFarland 2013a, p. 16; Raine and Banfield 2015a, p. 38).  These non-native predators occur 
throughout the Hawaiian Islands, with the exception of the mongoose, which its establishment is 
uncertain on the island of Kaua‘i (Phillips and Lucey 2016).

Another threat to the Newell’s shearwater is habitat loss due to invasive vegetation.  Invasive 
plants alter the three-dimensional structure of Hawaiian forests (Asner et al. 2008) as well as 
disrupt other ecological processes.  A vegetation shift in areas of Kaua‘i away from native 
understory to invasive vegetation, including but not limited to strawberry guava (Psidium 
cattleianum) and ginger (Hedychium gardnerianum) has been associated with at least one 
abandoned Newell’s shearwater colony on Kaua‘i (KESRP, unpublished data).  Extreme weather 
events such as hurricanes ‘Iniki (1992) and ‘Iwa (1982) have caused significant disruptions in 
forest habitat and, coupled with colonization of invasive plants, have resulted in permanent 
habitat loss for forest birds (Pratt 1994).  In addition, areas of degraded habitat have facilitated 
the spread of invasive mammalian predators (Raine et al. 2016b, 2016c, 2016d).  For example, in 
a heavily degraded habitat Ainley et al. (2001) counted 30 dead Newell’s shearwater sub-adults 
and adults due to predation in one season (Ainley et al. 2001, p. 121). 
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Other threats include climate change and its affects to both seabird adult survivorship and 
recruitment (Sandvik et al. 2012) by generally affecting food availability (Oro 2014).  Research 
by Spear et al. (2007) and Ainley et al. (2014) also indicate that Newell’s shearwaters forage 
readily with yellowfin tuna and may be vulnerable to fishery interactions.     

Survival and Recovery Needs
For purposes of this Opinion, the “survival condition” of the Newell’s shearwater in the wild 
represents the level of reproduction, numbers, and distribution necessary to support a persistent 
population in the Hawaiian Archipelago that is fully protected by the ESA.  For purposes of this 
Opinion, the “recovery condition” of the Newell’s shearwater is that where the threats to the 
species have been addressed such that the protections of the ESA are no longer necessary to 
insure the survival condition of the Newell’s shearwater in the wild.  

The recovery plan (USFWS 1983) for the Newell’s shearwater does not contain recovery 
criteria; rather general goals are listed that require revision due to a substantial amount of new 
information.  For example, the recovery plan (USFWS 1983, p. 22) calls generically for reducing 
annual SOS collected, lighting related fallout of Newell’s shearwaters to less than 100 birds, and 
for developing efficient predator control methods to protect nesting sites.  

In 2015, the Service completed the draft Newell’s Shearwater Recovery Strategy (USFWS 2015).  
The Draft Newell’s Shearwater Recovery Strategy (USFWS 2015) focuses on managing and 
enhancing extant colonies in areas with minimal light impacts, mitigating threats at the colony, 
and those encountered while in transit to the colony, and creating new colonies through social 
attraction and translocation (USFWS 2015).  

This recovery strategy relies on actions completed by Kaua‘i Island Utility Cooperative under 
their Short Term Habitat Conservation Plan (STHCP), including a predator-exclusion fencing 
feasibility study (Young and VanderWerf 2014) and the 2013–2014 Kaua‘i island-wide auditory 
survey reports to locate new shearwater and petrel colonies (Banfield et al. 2013; Raine and 
Banfield 2015b).  The draft strategy describes general tools (i.e., manual predator control, 
ungulate and predator-exclusion fences) as well as translocation and social attraction activities to 
protect, augment, or create new breeding colonies.  Removing terrestrial predators (e.g. feral 
cats) that depress adult and pre-breeder survival and establishing predator-free breeding habitat is 
required to successfully restore seabird colonies (Buxton et al. 2014; Jones and Kress 2012).  On 
Kaua‘i, repeated access into the colony to conduct intensive predator control in open systems can 
degrade sensitive vegetation, while predator ingress and predation remains constant.  In montane 
habitat, manual predator control should be conducted as an incremental step towards the goal of 
constructing a predator exclusion fence culminating with predator removal or eradication.

Predator fencing is the most effective tool against mammalian depredation at the colony, 
particularly for indigenous species that are highly sensitive to predation (Young et al. 2013; 
Norbury et al. 2014).  Within the current range of Newell’s shearwater, topography, streams, and 
remoteness limit the number of sites and size of areas that can be protected with predator 
exclusion fences.  Preliminary surveys of eight sites known to have Newell’s shearwater 
populations identified three as suitable for predator fencing; the other five were eliminated 
because of topography or streams (Young and VanderWerf 2014).  Suitability for fencing at 
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these sites should be verified.  The KESRP continues to survey areas for Newell’s shearwater 
activity so active sites suitable for predator fencing, in addition to those identified in our USFWS 
2015, could be identified in the coming years.  At a minimum, the two sites recommended by 
Young and VanderWerf (2014) with identified Newell’s shearwater burrows should be fenced. 
The third site identified in this study was found to have only Hawaiian petrel burrows.  Other 
sites located independently by KESRP and verified as occupied and suitable for fencing should 
be fenced. These sites should be protected using manual predator control until the fences are 
complete.  To increase recruitment once fences are complete, social attraction should be a 
component of the project (see below).

The draft strategy prioritizes management efforts to occur in colonies already receiving 
conservation management actions under the existing KIUC Short Term HCP, by relying on the 
concept of a ‘no light conservation zone’ or NLCZ to define an area which contains very little 
artificial nighttime lighting or light impingement.  The NLCZ is based on the belief that artificial 
nighttime lighting is the sole factor constraining the distribution of Newell’s shearwater breeding 
colonies and therefore colonies located in the NLCZ are more viable and should receive 
conservation actions.  The NLCZ encompasses the northwest corner of Kaua‘i and includes 
coastal areas as well as mountainous steep terrain with a relatively small human population, 
resulting in minimal artificial nighttime lighting in the area.  The NLCZ contains very little 
nighttime lighting currently, unfortunately there are no county ordinances or other mechanisms 
to support or require the continued existence of an NLCZ into the future.  The draft recovery 
strategy also calls for generally minimizing the effects from artificial nighttime lights and power 
lines.  

In addition to this isolated area there is a need to generally address light attraction.  Many 
sources of lights have already been modified to minimize attraction of fledging Newell’s 
shearwater, but a standard island-wide study is needed at regular intervals to identify new 
locations of concern for light attraction and those that might be out of compliance.  A study is 
needed to test the various types of LED bulbs available against the existing low pressure sodium 
bulbs to assess which is most suitable for seabirds.  Once the Service determines what 
configuration has the least impact on Newell’s shearwater, lights should be outfitted with these 
bulbs, targeting the highest impact lights first.  In the interim, problematic lights should be 
removed, turned off during the fledging season, reduced in intensity, or fitted with shields to 
direct the light toward the ground to minimize impacts.

The draft strategy does not comment on any elements (e.g., habitat requirements, genetic 
representation, and population resiliency) that would contribute to and define the long-term 
health needs of the Newell’s shearwater population.  

Population viability modeling efforts conducted by the Service defined Newell’s shearwater 
adult survivorship at 0.92, based on a boxplot assessment and linear regression of adult 
survivorship data from proxy Procellariformes (USFWS 2017, p. 122).  Because the Newell’s 
reproductive strategy has evolved to have a high adult survivorship, adult mortality is 
particularly harmful to the population.  Left unchecked low adult survivorship (or conversely 
high adult mortality) will serve to depress the colony population to unsustainable numbers 
thereby increasing the vulnerability of these populations to invasive predators and other 
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stochastic events (e.g., hurricanes damaging breeding habitat or climate shifts altering food 
availability).                        

The survival and recovery needs of the Newell’s shearwater are described in the succeeding 
paragraphs based on components from recovery documents highlighted above, as well as best 
currently available scientific information.  The survival condition of the Newell’s shearwater is 
the biological factors necessary for a persistent population.  The survival condition of the 
Newell’s shearwater will need to include over a generation time (i.e., 7-8 years), an annual and 
stable breeding probability of 0.80 and consistently high reproductive success levels of at least 
0.85 fledglings per breeding pair, per season.  In order to achieve these biological factors, 
immediate actions need to be taken to protect occupied breeding habitat from invasive predators 
by constructing predator-exclusion fences and concurrently increasing predator removal efforts 
around the two extant and accessible breeding colonies on Kaua‘i (within Hono o N Pali and 
Upper Limahuli).  Once a predator exclusion fence is constructed and predators are reduced or 
eliminated within the fence, management efforts should incorporate social attraction techniques 
using acoustic and visual/olfactory cues (Buxton and Jones 2012) to lure prospecting non-
breeders and sub-adults into the protected breeding habitat.  Current telemetry data shows that 
the Hono o N Pali and Limahuli- colonies are minimally affected by power line 
collisions and artificial nighttime lighting based on actual flight paths (n = 9) to and from 
foraging areas and breeding habitat (Raine et al. 2016f, p. 24). The main land-based threats to 
the Hono o N Pali and Upper Limahuli colonies are introduced predators and invasive 
vegetation.  

Maintaining the ecological life-support systems (i.e., habitat requirements) for the two largest 
Newell’s shearwater breeding colonies is critical to the long-term survival.  Management of 
breeding habitat within predator exclusion fences should include invasive vegetation control 
during the non-breeding season to support a native understory and canopy and biosecurity 
measures to prevent introductions of invasive flora and fauna.  The size of the predator exclusion 
fences will be dictated to some extent by the terrain, however each exclusion fence should 

encompass enough breeding habitat to sustain at least 1,500 active breeding pairs and small 
enough to be adequately maintained in perpetuity.  

Survival of the Newell’s shearwater cannot be predicated solely on the existence of two 
neighboring breeding colonies on a single island. The survival needs of the Newell’s shearwater 
include reducing adult mortality occurring range wide due to the attraction to artificial lights and 
collisions with power lines.  The data gathered from Travers et al. (2014) and Travers et al.
(2015) have vastly improved our knowledge of the scope of the impact of power line collisions 
and have identified the power line segments, of those surveyed, that have the greatest impact on 
seabirds.  Lines along Power Line Trail in the north central region of the island were responsible 
for 75 percent of the documented strikes in 2014 (Travers et al. 2015).  This stretch of lines 
should be prioritized to be buried, lowered in height, modified such that the top lines are 
removed, re-directed after appropriate studies to assess minimization effectiveness, or made 
visible in some manner (e.g., through the use of lasers or bird diverters, both of which are being 
tested by KESRP).  As additional stretches of lines are monitored each year, other high-impact 
zones will be identified and appropriate avoidance or minimization methods should be 
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implemented.  Reducing the impact of power lines is critically important to ensuring the 
continued existence of Newell’s shearwater on Kaua‘i.

The SOS program on Kaua‘i is designed to reduce mortality of fledglings and adults that have 
been grounded (i.e., unable to regain flight) due to the attraction to artificial lights or collisions 
with power lines.  The continuation of the SOS program is a clear step to reduce adult mortality.  

In summary, the recovery condition of the Newell’s shearwater is the necessary survival 
condition plus specific measures to adequately address the specific threats contributing to the 
species range-wide endangerment.  Specific measures needed to achieve a recovery condition 
include the elimination or minimization of all three high collision-risk power lines (the Power 
Line Trail, K lauea, and the Central Region segments) on the island of Kaua‘i.  The recovery 
condition will need to include the creation or active management of at least two additional 
healthy shearwater colonies on Kaua‘i and two healthy shearwater colonies on Maui.  For 
example, the two additional colonies on Kaua‘i could be any of those identified by Young and 
VanderWerf (2014), or other colonies located independently by KESRP.  For the purposes of this 
Biological Opinion, a healthy Newell’s shearwater breeding colony is defined as containing a: 
(1) minimum of 1,500 breeding pairs or active burrows, based on long-term monitoring data on 
the Manx shearwater (Fraser et al. 2013; Brooke 1990; BirdLife International 2016b); (2) 
suitable breeding habitat, including predator-free or low levels of predator presence adequate to 
sustain in perpetuity a minimum of 1,500 breeding pairs; and (3) a colony-population growth 

augmenting any existing Newell’s shearwater colonies on Maui will ensure genetic 
representation and redundancy, allowing the Newell’s shearwater to maintain an adaptability and 
evolutionary capacity over time.         

New management actions that have occurred in the last five years include:

Completion of the 3-hectare predator exclusion fence in 2015, at the Nihoku conservation 
unit within K lauea Point National Wildlife Refuge.  Newell’s shearwater nestling 
translocations began in 2016 and will continue over the next four years with the goal of 
establishing a new Newell’s shearwater breeding colony within a fully protected 
predator-free area on Kaua‘i.
Predator control efforts to benefit Newell’s shearwaters that began in June 2016 and 
expected to continue for the next 2-
N Pali Natural Area Reserve, funded by the American Bird Conservancy.
Construction of two 1.8-hectare predator-exclusion fences (one each for Newell’s 
shearwater and Hawaiian petrels) in West Maui to protect unoccupied Newell’s 
shearwater breeding habitat.  Upon completion of the fence in 2013, social attraction 
techniques including installation of artificial burrows, decoys, and auditory broadcasts 
calls have been implemented at the site, along with native vegetation restoration efforts.  
In June 2016, two prospecting Newell’s shearwater adults were recorded on remote 
cameras (Craig 2016, p. 28).



Lt. Col. Jeremiah J. Hammill  32

 

Recommendations for Future Actions:

Maintain support and oversight of the two 1.8-hectare Makamaka‘ole Seabird Predator-
Proof Fences in West Maui, constructed by First Wind, Inc. and maintained by Kaheawa 
Wind Power LLC, specifically to create a new Newell’s shearwater breeding colony 
within a predator-free area on Maui.  Efforts at this site should be focused on restoring 
native montane habitat, since this site was previously used for agricultural purposes.
Conduct additional acoustic surveys within remote areas of Haleakal National Park in 
southeast Maui, to identify the areas of Newell’s breeding habitat and the relative colony 
population size.  
Construct predator exclusion fences to fully enclose and protect colonies within the Hono 
o N Pali NAR and the entirety of Upper Limahuli colony.  
Construct an ungulate exclusion fence to protect the Honop seabird colony to manage 
depredation by pigs and habitat damage from pigs and goats.  The area of Honop where 
the ungulate fence would be installed is located within DLNR State Parks in northwestern 
Kaua‘i.
Construct a cat-exclusion fence located in the State’s Hono o N Pali Natural Area 
Reserve, enclosing the colony.
Implement erosion control measures, best management practices (e.g., area closures) and 
native vegetation restoration to prevent damage to sensitive montane habitat, caused by 
continual access into seabird colonies.

Status of the Hawaiian Petrel

Listing Status, Taxonomy, and Species Description
The Hawaiian petrel (Pterodroma sandwichensis) was listed as an endangered subspecies 
(Hawaiian dark-rumped petrel, Pterodroma phaeopygia sandwichensis) in 1967 (32 FR 4001; 
March 11, 1967).  The Hawaiian Dark-rumped Petrel and Newell’s Manx Shearwater Recovery 
Plan was published in 1983 (USFWS 1983).  No revisions to this plan have been made.  A 
species five-year review was completed in 2011.  The review recommended no change to the 
listing status.

The Hawaiian petrel is a medium-sized seabird in the Pterodromini clade known as “gadfly” 
petrels because of their agile and erratic flight behavior (Judge et al. 2014, p. 1).  The 
Pterodroma genus consists of 33 distinct species of seabirds, of which 23 are extant ranging 
throughout the Indian, Atlantic, and Pacific oceans.  The Hawaiian petrel and Galapagos petrel 
(Pterodroma phaeopygia; formerly referred to as Pterodroma phaeopygia phaeopygia) were 
commonly known as two subspecies of the dark-rumped petrel (Pterodroma phaeopygia)
(USFWS 1983, p. 1).  Based on differences in vocalizations, morphology, behavior (Tomkins 
and Milne 1991, p. 33; Banks et al. 2002, p. 898), and genetics (Browne et al. 1997, p. 814) P.
sandvicensis and P. phaeopygia were recognized as distinct and elevated to species rank by the 
American Ornithologists’ Union in 2002 (Banks et al. 2002, p. 898).  Force et al. (2007, pp. 242-
247) suggested several characters may be used to visually distinguish the birds at sea, including 
plumage, size, shape and manner of flight, and distribution and habitat at sea.  The Hawaiian 
petrel, on average, has a smaller wingspan, tarsus, and bill compared to the Galapagos petrel 
(Brooke 2004).  The black markings of the forehead are variable among Galapagos birds and are 
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lacking in Hawaiian birds (Tomkins and Milne 1991, p. 33).  Moreover, Hawaiian and 
Galapagos petrels are geographically separated, and do not share at-sea foraging areas (Spear et 
al. 1995, p. 633; Adams et al. 2009). 

The Hawaiian petrel is approximately 16 inches long (40 cm) and has a wing span of about 3 ft 
(90 cm).  It has a dark gray head, wings, and tail, and a white forehead and belly.  The Hawaiian 
petrel has a stout grayish-black bill that is hooked at the tip, and feet that are pink and black.  

Historic and Current Distribution
The Hawaiian petrel was once abundant on all southern islands of the Hawaiian Archipelago 

Ainley et al. 1997a, p. 24; KIRC 2015, p. 19).  By the 1980s, the Hawaiian petrel population had 
experienced a significant range contraction and today breeding colonies are found only in remote 

Figure 8).  The 

Loa), petrels b
in lowland wet or in wet cliff habitat with dense ferns (VanZandt et al. 2014).  The current 
distribution of the Hawaiian petrel is believed to be an artifact of range contraction resulting 
from predation and habitat destruction rather than preference (Hu et al. 2001).  Hawaiian petrel 
breeding colonies are known to exist at five locations on four different islands (Figure 8), 
although fragmented Hawaiian petrel breeding occurrences (<10 burrows) have been reported in 
other areas (Simons and Hodges 1998; Spencer 2010).  

Figure 8. Map of modern and historic breeding range of the Hawaiian petrel.

Map of the modern and historic breeding range of the Hawaiian petrel showing the southern islands in the Hawaiian 
Archipelago.  Historic (black) and modern (yellow) breeding ranges are illustrated. Historic accounts from islands 
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outside of Maui are limited and thus the historic breeding range is likely conservative.  Currently Hawaiian petrel 
breeding colonies exist at five locations on four different islands.  
Life History
Hawaiian petrels are a K-selected species with a reproductive strategy most suited to a stable 
environment (Stearns 1977).  Hawaiian petrels have a long lifespan (up to 35 years), do not 
reproduce until 6 years of age, lay one egg per year, and require significant parental investment 
for offspring (Simons and Hodges 1998).  Hawaiian petrel breeding season is typically 
characterized into four consecutive periods: (1) prospecting or pre-laying stage begins in late 
February, followed by a 2-4 week exodus when breeding adults forage to build-up reserves; (2) 
the egg laying stage begins at the end of April with incubation through early July; (3) the 
nestling and chick-provisioning stage continues through early October; and (4) fledging occurs in 
October through mid-November (NPS 2012, p. 80; Adams 2013).  This breeding chronology 
begins approximately 2- et al. 2014,
p. 83; KESRP 2017a).  Petrel offspring require up to five months of care from both parents in 
order to survive.  Hawaiian petrels, similar to other birds in the Order Procellariiformes, exhibit 
strong natal philopatry, with breeding pairs returning to the same burrow to breed each year 
(Bried et al. 2003, p. 242).      

Hawaiian petrels are exclusively pelagic, spending much of their time at-sea resting or foraging 
for squid, small fish, and crustaceans displaced to the surface by schools of tuna (Simons 1985).  
Satellite telemetry studies in 2006-2008 indicate the majority of Hawaiian petrels (n=20) forage 
in the North Pacific with few reported south of 10°N (USGS unpublished). During the chick-
provisioning stage, each adult foraged an average distance of up to 11,000 km during a 2-3 week 
period before returning to the nesting site (n=9; Adams et al. 2009).  Non-breeding adults were 
documented traveling an average distance of 23,000 km over a six month period (n=3; Adams et 
al. 2009).  All transit over land occurs in darkness, with a peak over land passage during the year 
coinciding with the late incubation and chick rearing stages (Travers et al. 2015, p. 18).  
Fledglings leaving the nest for the first time exhibit strong phototropic behavior and rely on 
ambient light from the moon and stars to navigate to open ocean (Telfer et al. 1987, p. 410).                           

Current Population Demographics 
Pelagic surveys estimate the total Hawaiian petrel population at 19,000 (95% CI = 11,000-
34,000) including juveniles and subadults, and an estimate of 4,500-5,000 breeding pairs (Ainley 
et al. 1997a; Spear et al. 1995).  Croxall et al. (2012) estimated a global population of the 
Hawaiian petrel to be 9,000 to 16,000 mature individuals.  Simons (1984, p. 1067) found an 89% 
breeding frequency of adult Hawaiian petrels (percentage of adults that attempt to breed each 
year) in a study of 15 accessible, undisturbed, unpredated burrows of established breeding adults.  
Average breeding probability for Procellariformes is estimated at 0.82 (Griesemer and Holmes 
2011, p. 17).  Demographic studies of long-lived seabirds have shown that breeding probability 
increases with age (Ainley and DeMaster 1980) and is a function of individual fitness and habitat 
quality (Lescroël et al. 2009).    

Colonial breeding populations of long-lived seabird species rely on a high rate of adult 
survivorship.  Simons (1984, p. 1067) estimated Hawaiian petrel adult survivorship to be 0.93 in 
the absence of predation and dropped to 0.80 or lower in years of high predation events.  
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Average sub-adult or juvenile survivorship for Procellariformes is 0.65 to 0.93 (Simons 1984, p. 
1067).  

The majority of the Hawaiian petrel global population breeds on the island of Maui within 
ational Park, a location that has had the longest consistent and intensive predator 

control in place since the 1970s.  A status of all known extant Hawaiian petrel breeding colonies 
and the type of active management (i.e., predator control, invasive vegetation control) if any, 
conducted at each location are shown in Table 3.  While fledgling success in the last few years 
has im

Due largely to natal and breeding philopatry as well as foraging segregation, limited gene flow 
occurs within seabird species populations (Friesen et al. 2007).  Welch et al. (2012, p. 23) 
examined nuclear sequences from 164 Hawaiian petrels representing all extant island colonies 
and estimated the average migration rate was 0.467 to 10 migrants per generation for petrel 
populations breeding on different islands.  Wiley et al. (2012, p. 124) sampled 80 Hawaiian 

ST=0.50).  Research 
conducted by Stiebens et al. (2013) highlights the c
population by demonstrating that philopatry is an evolutionary strategy to conserve a high 
adaptive potential at the margins of a species’ distribution, while asymmetric gene flow 
maintains genetic connectivity with the rest of the population.        

Table 3. Status of all known extant Hawaiian petrel breeding colonies.
Colony Island Type of active 

management
Population size 
(minimum no. known 
burrows)

Direction of 
current trend

Mauna Loa Predator control Approx. 100 decreasing
Maui Predator control 2,547 increasing

Hono o N
Pali

Predator control 240 decreasing

Limahuli- Predator control, 
invasive vegetation 
control

26 decreasing

L None 87 decreasing
Status is based on data from HAVO (2015), NPS (unpublished data), Raine et al. (2016a, 2016b, 2016c, 2016d), and 
VanZandt et al. (2014).

Threats
Primary threats to the Hawaiian petrel include predation by introduced predators (Hodges and 
Nagata 2001; Raine and Banfield 2015a, 2015b) particularly cats, rats, mongoose, feral pigs, and 
barn owls; as well as collisions with power lines (Cooper and Day 1998; Podolsky et al. 1998);
light attraction, although at a lower rate than Newell’s shearwaters (Reed et al. 1985; Cooper and 
Day 1998); and changes to breeding habitat due to introduced invasive plants (Troy et al. 2014).  
Fifty-
2011 (n=532) have been due to introduced predators (NPS 2012).  Other studies suggest another 
threat to seabirds is climate change and its affects to both seabird adult survivorship and 
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recruitment (Sandvik et al. 2012) by generally affecting food availability (Oro 2014).  However, 
other anthropogenic impacts such as oil-spills and interactions with fisheries, as well as 
previously described land-based threats may confound the association between climate and 
seabird demography.

Survival and Recovery Needs
For purposes of this BO, the “survival condition” of the Hawaiian petrel in the wild represents 
the level of reproduction, numbers, and distribution necessary to support a persistent population 
in the Hawaiian Archipelago that is fully protected by the Act.  For purposes of this BO, the 
“recovery condition” of the petrel is the condition where the threats to the species have been 
addressed such that the protections under the Act are no longer necessary to insure the survival 
condition of the petrel in the wild.     

The recovery plan (USFWS 1983) for the petrel does not contain recovery criteria; rather general 
interim objectives are listed that require updating due to a substantial amount of new 
information.  For example, the recovery plan (USFWS 1983) calls for long-term protections of 
the H
of annual Hawaiian petrel fallout to near 0; however light attraction has not been determined to 
be a significant threat factor for petrels (Reed et al. 1985; Cooper and Day 1998). 

The survival and recovery condition of the Hawaiian petrel will need to include representation 

the evolutionary adaptive potential for the species (Willi et al. 2006).  Three similar petrel 
species endemic to their respective archipelago or island group (the Westland petrel, Procellaria 
westlandica; the Stejneger’s petrel, Pterodroma longirostris; and De Filippi’s petrel, Pterodroma 
defilippiana) share identical life histories and philopatric behaviors with the Hawaiian petrel and 
all exhibit a stable global population (Croxall et al. 2012) that includes healthy breeding colonies 
located on at least 50 percent or more of all islands within their respective archipelago or island 
group (Wood and Otley 2013; BirdLife International 2016a).   

The survival condition of the Hawaiian petrel will rely on the resiliency or health of the five 
extant individual breeding populations to withstand stochastic events (e.g., tropical hurricanes, 
changes in food availability).  Currently the limiting factor, and indeed the cause of poor health 
among the extant breeding populations is the lack of suitable breeding habitat free of invasive 
introduced predators.  Furthermore, data fro
predators remain present at low levels due to intensive predator control, other land-based threats 
(e.g. power lines and artificial nighttime lighting) are highly reduced or non-existent and thus 
likely are co
breeding colony.  

The recovery condition of the Hawaiian petrel will need to include redundancy in the number 
and distribution of breeding colony locations on each island, particularly the largest islands with 

each island representational unit and genetic connectivity of populations, the recovery condition 
should include a minimum o
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this Opinion, a healthy Hawaiian petrel breeding colony is defined as (1) containing a minimum
of 1,000 breeding pairs or active burrows, based on long-term monitoring data from similar 
petrel species; (2) suitable breeding habitat, including predator-free or low levels of predator 
presence adequate to sustain in perpetuity a minimum of 1,000 breeding pairs; and (3) a 

(i.e., 7 years).                       

New management actions that have occurred in the last five years include:

Construction of 5.5 miles of cat-proof fencing to protect the Mauna Loa Hawaiian petrel 
colony within Hawai‘i Volcanoes National Park.  The project was initiated in 2013 and 
completed in 2016.  The cat-proof fence protects 243 hectares of occupied Hawaiian 
petrel breeding habitat.
Construction of two 1.8-hectare predator-exclusion fences in West Maui to protect 
unoccupied Hawaiian petrel breeding habitat.  Upon completion of the fence in 2013, 
social attraction techniques including installation of artificial burrows, decoys, and
auditory broadcasts calls have been conducted at the site, along with native vegetation 
restoration efforts.  In 2015, the first prospecting Hawaiian petrel adult was recorded on 
remote cameras (Craig 2016, p. 26). 
Completion of a 3-hectare predator exclusion fence and successful translocation and 
fledging of nine Hawaiian petrel nestlings in 2015, at the Nihoku conservation unit within 

continue over the next four years with the goal of establishing a new Hawaiian petrel 
breeding colony within a fully protected predator-
Predator control efforts to benefit Hawaiian petrel that began in June 2016 and expected 
to continue for the next 2-4 years, within
NAR, funded by the American Bird Conservancy. 
Construction of ungulate exclusion fencing in 2017,

Recommendations for Future Actions:

Maintain consistent, intensive predator control within and surrounding the Mauna Loa 
Hawaiian petrel colony.
Conduct strategic and low impact surveys for occupied Hawaiian petrel breeding habitat 

fence construction, in order to prioritize predator control efforts in this area.
Construct a predator exclusion fence to protect the largest extant Hawaiian petrel colony 
at Hono o N Pali, Kaua i while limiting the impact and restoring where possible the 
montane wet ecosystem of this area.
Conduct predator control at the L
and prior to any additional ground surveys in order to limit vegetation trampling and 
predator ingress. 
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Conduct colony monitoring once the Mauna Loa Hawaiian petrel fence is complete and 

information and life history parameters.
Maintain support and oversight of the 1.8-hectare Makamaka‘ole Seabird Predator-Proof 
Fence in West Maui, constructed by First Wind, Inc. and maintained by Kaheawa Wind 
Power LLC, specifically to create a new Hawaiian petrel breeding colony within a 
protected predator-free area on Maui.     

Status of the Band-Rumped Storm-Petrel

Listing Status, Taxonomy, and Species Description 
The Hawai‘i distinct population segment of the band-rumped storm-petrel (Oceanodroma castro)
(band-rumped storm-petrel) was listed as endangered effective on October 31, 2016 (81 FR
67786).  For a population to be listed under the Act as a distinct vertebrate population segment, 
three elements are considered: (1) the discreteness of the population segment in relation to the 
remainder of the species to which it belongs; (2) the significance of the population segment to 
the species to which it belongs; and (3) the population segment’s conservation status in relation 
to the Act’s standards for listing (61 FR 4722).  The Hawai‘i population of the band-rumped 
storm-petrel may be distinct based on geographic and distributional isolation from other band-
rumped storm-petrel populations elsewhere in the Pacific and Atlantic oceans.  A population also 
can be considered “discrete” if it is delimited by international boundaries across which exist 
differences in management control of the species.  The Hawaiian Islands population of the band-
rumped storm-petrel is the only population within U.S. borders or under U.S. jurisdiction. 

The band-rumped storm-petrel is a seabird in the family Hydrobatidae (order Procellariiformes) 
and a member of the Northern Hemisphere subfamily Hydrobatinae (Slotterback 2002, p. 2), 
with some taxonomic questions unresolved.  Prior to 1900, this species had been described as an 
unnamed petrel in the genus Thalassidroma (Dole 1869, 1879 in Stejneger 1887, p. 78), as 
Cymochorea cryptoleucura (Ridgeway 1882, pp. 337– 338), and as Oceanodroma cryptoleucura
(Stejneger 1887, p. 78).  After Henshaw’s 1902 publication, the Hawaiian population was known 
as O. castro cryptoleucura, the Hawaiian storm-petrel (Harrison et al. 1990, p. 47).  Austin 
(1952, pp. 395-
taxonomy of the band-rumped storm-petrel and concluded that, although the various populations 
exhibited minor size differences, these differences were not significant and the populations were 
best considered as belonging to a single species with no separable subspecies.  Since then 
taxonomists have typically combined the Pacific populations (Galapagos Islands, Japan, and 

-rumped storm-petrel into a single taxon, and currently the American 
Ornithologist’s Union (AOU) regards the species as monotypic with no recognized subspecies 
(Slotterback 2002).  However, some authors designate Oceanodroma castro as referring solely to 
the Madeiran storm-petrel, breeding in the Azores Archipelago and which may belong to two 
distinct, albeit sympatric, populations with separate breeding seasons, as well as distinctive 
morphologies, vocalizations and moult cycles (Monteiro and Furness 1998; Bolton et al. 2008).  
As such, del Hoyo and Collar (2014) have re-classified the band-rumped storm petrel as 
Hydrobates castro, with breeding populations in the eastern Atlantic from the Berlengas Islands 
and the Azores (Portugal), down to Ascension Island and Saint Helena (St. Helena to UK), and 
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(Ecuador) (del Hoyo et al. 1992).  Moreover, Pyle et al. (2016, p. 59) has reported regular 
sightings of the Leach’s storm-petrel (Hydrobates leucorhous) and the band-rumped storm-petrel 
(Hydrobates castro) overlapping in range and plumage coloration around Hawaiian waters, 
further questioning the taxonomic status of the species.     

The band-rumped storm-petrel is a small seabird about 8 inches long with a wingspan of about 
19 in (47 cm), and about 2 ounces (50 grams) in weight.  The tail is only slightly notched and 
may appear almost square. Plumage is an overall blackish-brown with a white band across the 
“rump” (above the tail).  This species typically flies with a relatively shallow wing-beat, and 
glides on slightly bowed wings as a regular part of flight (Slotterback 2002, p. 2).  Sexes are 
alike in size and appearance.  Vocalizations at breeding colonies can be used to further 
distinguish this species from other Procellariiformes seabirds (Allan 1962, p. 279; James and
Robertson 1985, pp. 391–392).

Historic and Current Distribution 
The band-rumped storm-petrel probably was common on all of the main Hawaiian Islands prior 
to Polynesians arrival about 1,600 years ago (Berger 1972, pp. 25-26; Harrison et al. 1990, p. 
47).  As evidenced by abundant storm-petrel bones found in middens on the 
(Harrison et al ‘i (Olson and James 
1982b, p. 33), band-rumped storm-petrels once were numerous and nested in sufficiently 
accessible sites, including coastal areas, to be used as a source of food and possibly feathers 
(Harrison et a1. 1990, p. 48).  They were also known from French Frigate Shoals in the 
Northwestern Hawaiian Islands (Henshaw 1902, p. 118).

The band-rumped storm-petrel is found in several areas of the subtropical Pacific and Atlantic 
oceans (Slotterback 2002, p. 1).  In the Pacific, there are three widely separated breeding 
populations:

-rumped storm-petrel habitat preference is primarily wet cliff and dry cliff 
d Lehua Islet, and 

in high- (Wood et al. 2002, p. 17–18; VanderWerf et al.
2007, pp. 1, 5; Joyce and Holmes 2010, p. 3; Banko 2015, in litt.; Raine 2015, in litt.). Due to 
the remote and vertical nature of their nesting habitat, an active nest has yet to be discovered and 
only a few inactive nests have been found in the Hawaiian Islands: one on a sheer cliff in remote 
P ‘i (Wood et a1. 2002), one in a small cave on 
Lehua Islet (VanderWerf et a1. 2007, p. 47), , and within two 

-
10,000 feet) and at Kahuku (5,000- n litt.).  All 
nests were located in small caves or crevices, and were confirmed to be nests of this species by 
skeletal remains found in the nest.  No other nests have been found (Slotterback 2002).

The at sea distribution of band-rumped storm-petrels in the Pacific Ocean is largely unknown, 

-rumped storm petrels are not known to 
range near the waters of the U.S. West Coast (Howell et al. 2010, p. 198).  Band-rumped storm-
petrels in the Atlantic are known to travel immense distances (Howell et al. 2010, p. 198), so it is 
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-rumped 
storm petrels (KESRP 2017c).  

Life History
The band-rumped storm-petrel is long-lived (15 to 20 years) and probably does not breed until its 
third year (Harrison et al. 1990, p. 48).  When not at nesting sites, adults spend their time 
foraging on the open ocean for small fish, squid, and crustaceans.  They have been observed 
feeding during the day, but it is likely that they also feed at night (KESRP 2017c).  The band-
rumped storm-petrel breeding biology in Hawai‘i is poorly known.  Like most seabirds a single 
egg is laid per season.  In Hawai‘i, eggs are laid between May and June, and nestlings fledge in 
October (DOFAW 2005). 

Current Population Demographics
Brooke (2004) estimated the global population of band-rumped storm-petrels to number around 
150,000 individuals.  However, due to unresolved taxonomic questions and similarity in plumage 
coloration with other species, population estimates may be widely challenged.  Wood et al.
(2002) estimated 171–221 breeding pairs of band-rumped storm-petrels on
surveys conducted in 2002 and recordings of storm-petrel ground calls.  The SOS program has 
also documented the retrieval of fledglings.  -
rumped storm-petrels in the Hawaiian Islands (Harrison et al. 1990). During the breeding 
season, band-rumped storm-petrels have been heard calling in flight over the broad slopes of 

from very steep, rocky cliffs alon
(Banfield et al. 2013; Raine and Banfield 2015b).  

y
that a remnant colony may exist on Lehua Islet (KESRP 2017c).  No data exists on the 
population demographics of band-rumped storm-petrels in the Hawaiian Archipelago.    

Threats
Introduced predators are believed to be the most serious terrestrial threats facing the band-
rumped storm- , and barn owls are likely culprits.  The band-rumped 
storm-petrel, like the other seabirds discussed above, lack effective predator defenses, and have a 
lengthy incubation and fledgling period, making adults, eggs, and young highly vulnerable to 
predation by introduced vertebrates.  Wood et al. (2002) observed introduced barn owls flying 
along basalt cliff faces where the band-rumped storm-petrels nest in P

Another impact to the band-rumped storm-petrel results from the effects of artificial lights on 
fledgling young and, to a lesser degree, adults.  Artificial lighting along roadways, resorts, 
ballparks, residences, and other developed areas both attracts and confuses night-flying band-
rumped storm-petrel fledglings, resulting in fallout (Harrison et al. 1990) and collisions with 
buildings and other objects (Banko et al. 1991).  Since 1979, a total of 40 band-rumped storm 
petrels have been processed by the SOS program (Anderson 2015, p. 4-13), where carcasses 
have been documented or live birds rehabilitated and released.  The majority of these birds 

and submitted injured birds to the SOS for care (Anderson 2015, p. 4-13).  In 2014, a record 
number of three band-rumped storm petrel individuals were processed by the SOS program.  The 
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first was a subadult After Hatch Year (AHY) bird picked up in September from Kapa‘a.  The 
second band-rumped storm-petrel was a Hatch-Year (HY) bird attracted to the lights from a 

third band-rumped storm-petrel was also a HY bird found at the Kaua‘i Sheraton Hotel in K loa, 
ber 2014.  All three band-rumped storm-petrel individuals were successfully 

released after rehabilitation by the SOS program.

Survival and Recovery Needs
Recovery goals have not been established for the band-rumped storm-petrel, but the Service’s 
Regional Seabird Conservation Plan (USFWS 2005a, p. 200) contains recommended actions for 
the species that include controlling predators in nesting areas, assessing status of the population, 
locating and describing nesting areas, identifying limiting factors and developing a recovery 
strategy.  As described above, the efforts to recover and release downed seabirds through the 
SOS program are expected to support the survival and recovery needs of the species.  Increased 
surveys for band-rumped storm petrels throughout the Hawaiian Archipelago would serve to 
obtain needed population demographic information in order to effectively identify survival needs 
of the species.  Based on the locations of known breeding sites along cliff faces of the shoreline 
and multiple occurrences of band-rump storm petrels interacting with vessels at sea, additional 
recovery needs would include minimization of artificial nighttime lighting while vessels are at 
sea near band-rumped storm petrel breeding colonies.  

Environmental Baseline of the Newell’s Shearwater, Hawaiian Petrel, and the Band-
Rumped Storm-Petrel

Adult Newell’s shearwaters, Hawaiian petrels, and band-rumped storm-petrels do not nest at 
AFS and MAS, but do use the area to commute to and from the ocean to their high 

elevation nest sites in the mountains. Fledgling Newell’s shearwaters, Hawaiian petrels, and 
band-rumped storm-petrels also fly through the area on their first trip to the sea. Seabird 

flying high overhead, 
(Raine 2016b, in litt.).

Lighting from artificial lights has had a negative impact on these species, in particular during the 
fledgling period.  Nighttime lighting interferes with the birds’ ability to navigate.  The Newell’s 
shearwater, Hawaiian petrel, and band-rumped storm-petrel become attracted to artificial lighting 
and will circle light sources until exhausted, fall to the ground or collide with structures.  It was 
previously believed that only fledgling birds were affected by artificial lighting sources, 
however, 
petrels are also attracted to brightly lit areas and become disoriented by them.

Grounded shearwaters were reported and turned over to the Hawai‘i Department of Land and 
Natural Resources in 1996, which was responsible for the SOS during that time period (EA 
1996, as cited in USAF 2016).  Observations from staff (Table 4) at the station were used to 

.
Observations included in the table below were gathered through e-mails and interviews with staff 
working on base (VanderWerf and Young 2010, p. 9).  In addition to specific events documented 
below, staff report hearing or observing seabirds flying by the base about twice a month.  Several 
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staff reported that up to six birds at a time had been observed circling lights and ultimately 
grounded approximately two weeks before surveys conducted by Pacific Rim Conservation in 
October 2009.  There has been no ev
less of a hazard to seabirds because it is located farther from known nesting colonies, does not 
appear to lie in a flight corridor, and does not contain white lights that attract birds.  However, no
full-time personnel are present at this site and survey efforts have been much 
lower.

MAS in order to help assess potential impacts of USAF actions on the listed seabird species.  
Auditory and visual surveys for Newell’s shearwaters and Hawaiian petrels were conducted at 

October in 2009 and three nights and mornings during the adult arrival period in May 2010, for a 
total of seven survey nights and seven survey mornings.  Four live seabirds were detected; a 

petrel and two unide (Table 4).
Additionally

the ground twice in 2009.  The Service issued the 2011 BO to address the USAF’s actions and 
effects on the Newell’s shearwater and Hawaiian petrel and since issuance of the 2011 BO, the 
USAF has made efforts to avoid and minimize their take of listed species.  Modifications 
included minimizing light attraction by angling floodlights to a downward position and replacing 
them with green lights; replacing unshielded outdoor building lights with shielded models or 
retrofitting them with shields; limiting inside building lights to be seen from the outside; 

and 
minimizing predation on grounded seabirds by trapping predators and properly storing rubbish to 
avoid attracting predators.

Table 4.
(information taken from VanderWerf and Young 2010, p. 9).
Date Newell’s 

shearwater*
Hawaiian petrel Unidentified 

Seabird 
Total

Aug 2006 1 1
July 2008 1 1
Feb 2009 1 1
April 2009 1 1
Oct 2009  7 7
* staff have only reported Newell’s shearwaters, but it is possible that some of these birds were Hawaiian Petrels 
because it was unclear whether staff were aware of the differences between the two species.

However, in 2015, a total of 130 birds (122 Newell’s shearwaters, 6 Hawaiian petrels, and 2 

14 (Table 5).  Seabird surveys were conducted within this time period; the main areas of fallout 
were all associated with very bright perimeter lights, which were orientated outwards or slightly 
upwards, creating a very bright glow (Raine et al. 2015).   In some cases, the lights were also 
pointing at reflective surfaces, further exacerbating the problem.  Weather conditions alternated 
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between dense fog and light rain.  In the foggy conditions of the night, these combined issues 
created very large glows which were apparently highly attractive to the birds.  Even in clear 
conditions, this outward and upward lighting setup would likely be attractive to birds although 
perhaps to a lesser degree.  

Fallout was constant throughout the evening, and centered predominantly on the perimeter lights 
irds were found along the fence line, having landed 

outside the boundary of the base.  All birds were adults.  These lights, while being green, were 
very bright, not well-shielded and orientated outwards and in some cases partially upwards.  The 
effect of turning off lights is apparent in limiting the number of Newell’s shearwater and 

9).   

November 16, 2015.  The USAF had been conducting a trial since October 27, 2015, to test the 
green perimeter lights which had all been re-oriented in a downward facing direction.

Table 5. AFS, after issuance of 2011 BO (data taken from information 
provided from the USAF downed bird log sheet and Raine 2015)
Date Newell’s 

shearwater
Hawaiian petrel Unidentified 

Seabird^
Total

Nov 6, 2013 1 1
Nov 25, 2013 1 1
May 26, 2014 1 1
Nov 8, 2014 1 1
Nov 18, 2014 1 1
Nov 28, 2014 1 1
Aug 7, 2015 1 1
Aug 15, 2015# 1 1 2
Sept 1, 2015# 10 2 12
Sept 4, 2015# 1 1
Sept 8, 2015# 22 22
Sept 9, 2015# 43 1 44
Sept 10, 2015# 29 2 31
Sept 11, 2015# 7 7
Sept 12, 2015# 5 1 6
Sept 13, 2015# 2 1 3
Sept 14, 2015# 1 1
Nov 18, 2015 1
May 8, 2016 1
May 9, 2016 1
^ birds listed as ‘unidentified seabird’ are either Newell’s shearwater or Hawaiian petrel, but due to the degraded 
nature of the carcass they could not be identified to species. 
# Note data taken from Raine (2015) includes Aug 15, 2015 and afterward; and is presented as day each bird was 
found and not the day it was handed to the SOS program (which was predominantly the following day).  
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Since the 2015 fallout events, more Newell’s s
the nights of May 8, 2016 (one Newell’s shearwater), and May 9, 2016 (one Newell’s 
shearwater); perimeter security lights were off, but exterior building lights were on.  Full 
blackout conditions were implemented from May 10 to December 31, 2016 and no additional 
birds were detected after all exterior lights were shut off.  Without bright lights, very few birds 
were documented flying over the AFS; and those observed were high overhead (Raine 2016b, in 
litt.).  This demonstrates that when the lights are turned off at there is very little 
seabird activity in the immediate area (Raine 2016b, in litt.).  

Figure 9. ted 
(September 1 to 14, 2015) (Raine 2015)

Note the totals shown are both species combined, but 94.4% (n=119) were Newell’s shearwater.  Also, this does not 
include the 2 birds (1 Newell’s shearwater and 1 Hawaiian petrel) found on the premises in August nor carcasses 
(n=3) for which date of grounding could not be determined.  

There is a likelihood that without minimization of light sources during the adult prospecting and 
fledgling season, Newell’s shearwaters, Hawaiian petrel, and band-rumped storm-petrels will 
continue to be drawn in from neighboring nesting colonies.      

Due to the small size of the band-rumped storm-petrel, it is likely that there are missed events of 
observed fallout due to the removal of birds by scavengers (e.g., mice, rats, cats, etc.).  However, 
over a 37-year period the SOS program documented a total of 32,462 individuals of the Newell’s 
shearwater, Hawaiian petrel, and band-rumped storm-petrel recovered, injured or killed due to 
artificial nighttime lighting (Anderson 2016b, in litt.).  In 2000–2015, SOS recoveries by species 
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varied considerably, with 96%, 3%, and 1% of the total consisting of Newell’s shearwater, 
Hawaiian petrel, and band-rumped storm petrel, respectively (DOFAW 2016).  

The predation threats described in the Status of the Species section (above) for the Newell’s 
shearwater, Hawaiian petrel, and band-rumped storm-petrel are the same within the action area.  
Predation by feral cats, rats, barn owls, and feral pigs are all a constant threat that are limiting the 
breeding success of endangered seabird populations in Hawai‘i.  In some areas of Kaua‘i, seabird 
populations are mostly protected from terrestrial mammalian predators by geographic barriers 

-shore islets such as Lehua that preclude easy 
access to colony locations.  In these colony locations, aerial predators are the primary threat.  

Previous Consultations in the Action Area
In September of 2014, the Service issued a non-jeopardy BO (Service File 2014-F-0066) 
addressing the Pacific Missile Range Facility (PMRF) Base-wide Infrastructure, Operations, and 
Maintenance Activities and their effects on the endangered Hawaiian stilt (Himantopus 
mexicanus knudseni); Hawaiian moorhen (Gallinula chloropus sandvicensis); Hawaiian coot
(Fulica alai); Hawaiian duck (Anas wyvilliana); Hawaiian goose; Hawaiian hoary bat; Hawaiian 
petrel; the threatened Newell’s shearwater; and at the time of consultation, a candidate species, 
the band-rumped storm-petrel.   The incidental take statement accompanying the BO authorized 
the take of up to an average of three Newell’s shearwater per year through the foreseeable future.  
The no-jeopardy conclusion for the Newell’s shearwater relied on provisions in the proposed 
action for lighting minimization and predator control measures at seabird breeding colonies to 
offset the impacts of incidental take and to provide a net conservation benefit to the species as a 
whole. 

In March of 2011, the Service issued a non-jeopardy BO (Service File 01EPIF00-2010-F-0430
and 01EPIF00-2010-F-0460) for the PMRF Intercept Test Support action, which addressed the 
effects of Aegis Ashore Intercept Test Support construction and operation activities at Barking 
Sands on the Newell’s shearwater, Hawaiian petrel, and the band-rumped storm petrel for a 
period of three years; that opinion was amended in October of 2011.  The incidental take 
statement accompanying the amended opinion authorized the take of up to ten Newell’s 
shearwaters, one Hawaiian petrel, and one band-rumped storm-petrel over the 3-year term of the 
action as a result of collision with the boresight towers or due to attraction and fallout from 
lighting associated with the project.  The incidental take statement accompanying the amended 
opinion also authorized the take of up to five Newell’s shearwaters eggs and/or chicks, one 
Hawaiian petrel egg and/or chick, and one band-rumped storm-petrel egg and/or chick over the 
3-year term of the action as a result of predator control activities at shearwater breeding sites.
The Service’s non-jeopardy conclusion relied on provisions in the proposed action for 
minimization and mitigation of take impacts, including predator control within existing seabird 
breeding colonies and radar surveys to help assess seabird population trends on Kaua‘i.

In March of 2011, the Service issued a non-jeopardy BO for the KIUC Short-term Seabird HCP
and Incidental Take Permit (Service File 01EPIF00-2011-F-0113, Permit No. TE234201-0), that 
addressed effects from the operation of existing and new electrical utility facilities on the 
Newell’s shearwater and Hawaiian petrel, until 2016 for the entire island of Kaua‘i. The 
Incidental Take Permit authorized the take of up to 162 adult, sub-adult, or fledgling Newell’s 
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shearwaters annually over the 5-year permit term as a result of attraction to, or collision with, 
KIUC facilities, as well as the take of up to 18 eggs and/or chicks as a result of the mortality of 
breeding adults. The annual take of up to two adult, sub-adult, or fledgling Hawaiian petrels was 
also authorized.  Because of the minimization and mitigation measures implemented through the 
Habitat Conservation Plan, anticipated reduction in ongoing take from these measures, and 
implementation of conservation projects to offset unavoidable take (i.e. predator control within 
existing seabird breeding colonies), the Service concluded that the issuance of the Incidental 
Take Permit was not likely to jeopardize the continued existence of the Newell’s shearwater and 
the Hawaiian petrel in the wild.

In October of 2011, the Service issued a non-jeopardy BO for the PMRF Advanced Hypersonic 
Weapons System (Service File 01EPIF00-2011-F-0385), which addressed the effects from one-
time operation of existing launch facilities at the Kaua‘i Test Facility on the Newell’s shearwater 
and the Hawaiian petrel from October through mid-November of 2011.  The Incidental Take 
Statement accompanying the BO authorized the take of up to four Newell’s shearwaters and one 
Hawaiian petrel over the two-month term of the action caused by seabird attraction and fallout 
from lighting associated with the project. Because of the minimization and mitigation measures 
implemented under the proposed action, an anticipated reduction in ongoing seabird take as a 
result of these measures, and implementation of conservation projects to offset unavoidable take, 
the Service concluded that the proposed action was not likely to jeopardize the continued 
existence of the Newell’s shearwater and the Hawaiian petrel in the wild.

Effects of the Action

Exposure Analysis Approach 
The Service has developed an analysis framework for section 7 consultations that incorporates 
the general structure, primary concepts, and nomenclature of the U.S. Environmental Protection 
Agency’s (EPA) ecological risk assessment framework (USFWS 2005b). Factors causing 
adverse effects are called “stressors” and beneficial effects are called benefits. In this approach, 
the Service determines the resources that will be exposed to the proposed action’s stressors and 
benefits by evaluating the location, timing, duration, frequency, and intensity of potential 
exposure to each stressor and benefit, and identifying the physical, chemical, and biotic features 
that will be directly and indirectly exposed. Then the causal relationships between sources of 
stressors and benefits and the response of listed resources are analyzed. The exposure analysis 
also estimates future changes in the abundance or distribution of listed species expected to result 
from exposure to stressors and benefits.

The proposed action’s stressors and benefits may include the following actions within the action 
area: 

installation lighting 
Implementation of outreach and education
Control of predators colonies
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Each stressor and benefit is expected to have direct or indirect effects to the species.  Direct 
effects are effects that are caused by the action affecting species at the time and location of 
exposure.  Indirect effects are effects that are caused by the action but occur later in time or at a 
different location.  The effects of each are explained in relation to the Newell’s shearwater, 
Hawaiian petrel, and band-rumped storm-petrel below. 

Effects to Newell’s shearwater, Hawaiian petrel, and band-rumped storm-petrel

expected to have direct effects on Newell’s 
shearwater, Hawaiian petrel, and band-rumped storm-petrel by posing a collision risk.  The 

-117v4 Long Range Radar, operated out of the 
radome on the highest point of the installation.  The installation maintains ground-to-air 
communications through antennas; each pole is 80 feet high and connected by guy wires.  The 
installation also contains poles that support flood lights, numerous utility lines, and several
buildings.  All towers are co-located and adjacent to the main building which contours to the 
natural topography at the lowest point within the installation.  The overall orientation of 
structures minimizes what actually protrudes above the vegetation layer and into the air space 
making the collision risk less likely in the absence of the light attraction.  We expect by 
minimizing artificial light the collision risk with structures may be reduced.

The proposed action is expected to have direct effects on the Newell’s shearwater, Hawaiian 
petrel, and band-rumped storm-petrel caused by the AFS green perimeter and building 
installation lighting which will be used December 31 to March 31.  The proposed timing for 
green perimeter and building lights to be on at night is not likely to coincide with the adult 
prospecting and breeding period, or the fledgling fallout periods, thus minimizing the likelihood 
of large fallout events that were experienced in 2015.  However, there has been documentation of 
fallout during this time when lights were angled upwards and not completely shielded even when 
birds are thought to be at their oceanic habitats.  We anticipate fallout of adult and fledgling birds 
due to attraction to green perimeter and building lighting during the December 31 to March 31 
timeframe.  Additionally, eggs and chicks are indirectly affected as they rely on provisioning 
from both parents in order to survive, thus the loss of either parent results in nestling fatality.  
Therefore, we also expect adverse effects to eggs or chicks at the nest due to the loss of an adult 
bird no longer incubating and providing care for the egg or chick.  

The proposed action is expected to have direct effects on the Newell’s shearwater, Hawaiian 
petrel, and band-rumped storm-petrel due to fallout expected from the use of temporary 
perimeter and security lighting which would be used in an event of an illegal incursion, 
emergency on the installation, or security violation occurring during April 1 to December 30 
blackout period.  However, limited usage of light will be used in these rare instances and the 
duration will be minimized to the maximum extent practicable.  We anticipate fallout of adult 
and fledgling birds due to attraction to installation lighting from such emergency situations  
during the December 31 to March 31 timeframe.  Additionally, eggs and chicks are indirectly 
affected as they rely on provisioning from both parents in order to survive, thus the loss of either 
parent results in nestling fatality.  Therefore, we also expect adverse effects to eggs or chicks at 
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the nest due to the loss of an adult bird no longer incubating and providing care for the egg or 
chick.  

Implementation of outreach and education
The proposed action is expected to have an indirect effect on the Newell’s shearwater, Hawaiian 
petrel, and band-rumped storm-petrel due to the USAF’s current outreach and education program 
that will continue to inform and educate on-site staff to understand the importance and of the 
following actions: keeping windows and doors closed at night, turning off lights when they are 
not needed, and not feeding feral cats.  We expect this to be an important benefit to birds by 
reducing lights emitted to the outside of buildings.  Also, we expect the education of not feeding 
feral cats to on-site personnel to be an important benefit to reduce potential predation on birds 
should they suffer fallout.

Control of predators with and within seabird colonies
The proposed action is expected to have direct effects on the Newell’s shearwater, Hawaiian 
petrel, and band-rumped storm-petrel due to predation by feral cats, rats, barn owls, and feral 
pigs which are all a constant threat limiting the breeding success of endangered seabird 
populations within their colonies in the Hawaiian Islands.  

We expect the proposed control and monitoring of predators on the station will decrease the 
likelihood of the affected species being killed by predators if a fallout event were to happen 
within fenced areas of Additionally, we expect the proposed barn owl control 
within seabird colonies will provide a benefit for the reproduction and survivorship of birds at 
their colonies, which will help to protect and enhance the productivity and reproductive success.  
We expect this will provide a benefit to adult and fledgling birds, as well as their eggs and 
chicks.  Additionally, we expect the benefits of barn owl control to apply to all three species 
discussed in this BO.  

Quantifying effects of the action

likelihood of birds attracted to installation lighting in our analysis.  Conservation measures were 
not in place prior to 2011 and it is likely that the change of actions implemented at that time most 
resembles the actions proposed for this BO.  We are also not using the number of birds lost in the 
2015 light entrapment event, due to lights directed upwards coupled with environmental 
conditions that created an unusually high number of fallout.  We expect this is not a likely event 
that will be repeated due to implementation of conservation measures proposed in this BO.  
Therefore, the number of birds estimated in our analysis as a result of the USAF proposed 
actions are based on data taken from 2013, 2014, one fallout event in 2015 (November 28), and 
data from 2016 which is used as the baseline data set for this analysis.

within the 
baseline data set was two birds in 2014 and two birds in 2016.  We anticipate up to 2 Newell’s 
shearwaters adults or fledglings per year will likely be taken in the form of injury or death.  

Based on a model developed by the Service to assess the predation effects on Newell’s 
shearwater, we estimated that the probability of any two adults mating is approximately 88 
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percent.  We also estimated that the combination of that probability and the survivorship from 
age 0 to 1 is approximately 47 percent (Vorsino 2016). By multiplying the probability that any 
two adults will mate (88 percent) and the survivorship of their offspring (47 percent) we estimate 
that a breeding pair will likely produce 0.41 chicks that survive to fledgling.  We applied this 
number to our 2 anticipated adults lost and calculated that 0.82 eggs or chicks would be lost per 
year.  Therefore, we estimate that up to 1 egg or chick per year would be taken in the form of 
death due to the injury or death of any 2 adult Newell’s shearwater adults likely to be breeding 
and successfully producing a chick.

The highest known observed level of take of the Hawaiian petrel within the baseline data set was 
also 2 birds in 2014.  Although, the number is the same for Newell’s petrel that same year, 
Hawaiian petrels are impacted by the threat of light attraction at a lower rate than Newell’s 
shearwaters (Reed et al. 1985; Cooper and Day 1998).  Data from the baseline data set

this ratio to estimate that for every 1 Newell’s sheawater is 0.5 Hawaiian petrel (3/6 = 0.5).  We 
expect 2 adult Newell’s shearwaters taken every year, therefore, we can expect 1 adult Hawaiian 
petrel would be taken every year (2 Newell’s per year = (0.5)(2)).  Therefore, we estimate that up 
to 1 Hawaiian petrel adult or fledgling per year would be taken in the form of injury or death due 
to the proposed action.

The Service has not yet developed a model to assess the predation effects of the barn owl on the 
Hawaiian petrel, therefore, we used the juvenile survivorship of Procellariforms (0.65 to 0.93) 
and averaged that number ((0.65 + 0.93)/2 = .79) to estimate the likelihood of eggs or chicks to 
survive to juvenile age.  Multiplying that number by the breeding frequency (89 percent) of adult 
Hawaiian petrels allowed us to estimate the probability of adults to be breeding and produce an 
egg or chick to the juvenile age class to be approximately 70 percent ((0.89)(0.79) = 0.70).  
Therefore, we estimate the mortality of 1 adult Hawaiian petrel is likely to result in the loss of up
to 1 egg or chick every per year due to the proposed action.   

The environmental baseline of the band-rumped storm-petrel within the action area is poorly 
understood, however, effects of artificial lighting cannot be discounted.  SOS recoveries of the 
band-rumped storm-petrel from 2000 – 2015 accounted for only one percent of all downed and 
retrieved seabirds (96 percent and 3 percent for Newell’s shearwater and Hawaiian petrel, 
respectively; DOFAW 2016).  This is likely an underestimate of total fallout events for the band-
rumped storm-petrel due to fallout not observed or documented as well as the delay in bird 
carcass retrieval prior to the removal by scavengers.  Therefore, we used data from auditory 
detections to proportion the population estimate of band-rumped storm-petrels to Newell’s 
shearwaters for our analysis of effects.  Based on that information we estimate that the band-
rumped storm-petrel population is equivalent to approximately 5 percent of the total Newell’s 
shearwater population estimate.  We multiplied the 5 percent to the estimated number of 2 adult 
Newell’s shearwaters to be taken by the action to calculate an estimated take of approximately 
0.1 band-rumped storm petrel per year ((0.05)(2) = 0.1).  Using this estimate we anticipate that 
up to 1 adult band-rumped storm-petrel will likely be taken in the form of injury or death every 
10 years as a result of the proposed action ((0.1)(10) = 1).
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We do not have sufficient information to estimate the breeding frequency of adult band-rumped 
storm-petrels, however, we can assume that the loss of one adult will likely lead to the indirect 
mortality of a nest within that 10 year period that an adult would have reached breeding age.  
Therefore, we can expect the take in the form of death of up to 1 band-rumped storm-petrel egg 
or chick every 10 years due to the proposed action.    

Using the number of barn owls sited versus those actually removed in a predator control 
application conducted by RCUH (RCUH 2015, as cited in Vorsino 2016) efficacy of current barn 
owl control techniques was determined to be ~50% in the areas outlined on Kaua‘i (Vorsino 
2016).  We did not factor in the possible benefit scenario from barn owl control to populations on 
Lehua due to insufficient information regarding population size estimates for the Newell’s 
shearwater, Hawaiian petrel, and band-rumped storm-petrel on Lehua. Additionally, Newell’s 
shearwaters and Hawaiian petrels were not documented when conducting auditory surveys in 
2015 on Lehua (Raine et al. 2016e).  

We created a model (Vorsino 2016) to analyze and approximate the beneficial effects of the 
proposed barn owl control on the Newell’s shearwater, Hawaiian petrel, and band-rumped storm-
petrel. Populations were projected for areas known to be occupied by the Newell’s shearwater 
using the methodology outlined in Vorsino (2016) which partitions the most current Newell’s 
shearwater population projection (Joyce 2013) between all known Newell’s shearwater colonies.  
These colonies were then subset by locations on Kaua‘i identified previously to be amenable to 
barn owl control (Raine 2016), specifically: Nualolo, ,
Sub-setting the meta-population by these colonies allowed the projection of an initial population 
size affected by the proposed Barn Owl control work (Raine 2016).  

The estimated impact of barn owl control on the individuals this conservation measure would 
impact, for each predation scenario applied, is estimated in Table 6.  Predation offset was 
estimated using the difference between the population of individuals with all predators present,
and a population with Barn Owl Mitigation with 50% efficacy of control.  Offset is here used to 
describe the net gain of the applied Barn Owl mitigation given the current population size at the 
sites to be mitigated.  Adults were defined as those birds age 6 and up and chicks are age 0 to 
fledglings.

Table 6: Estimated predation offset.
Predation Scenario Chick Offset Adult Offset
Predation Estimate Low 5.7 4.3
Predation Estimate Medium 7.4 5.6
Predation Estimate High 9.1 6.9
Predation offset was estimated using the difference between a population of individuals with all predators present, 
and one in which a subset of predators have been mitigated for.  For this assessment Barn Owl control was applied 
at an efficacy level of 50% per scenario (Vorsino 2016).

This model is based on the current projected population size and does not take into consideration 
that every year the population will continue to decrease until effective recovery actions are 
implemented.  This estimate is likely the net benefit for the next couple of years and will be used 
for our analysis to determine the beneficial effects of the proposed action. We anticipate 
beneficial effects to adults and chicks due to the implementation of proposed barn owl control.
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As shown in the table 6 above, we estimate that 4 adult seabirds (this includes all seabirds within 
the three species discussed in this BO) and 5 chicks (of the three species discussed in this BO) 
per year would be offset from barn owl control.  

Therefore, in summary, we anticipate take in the form of injury or death of up to 2 adult or 
fledgling Newell’s shearwaters every year; up to 1 adult or fledgling Hawaiian petrel every year;
and up to 1 band-rumped storm-petrel every 10 years as a result of the proposed action.  We 
anticipate take in the form of death of up to 1 Newell’s shearwater egg or chick every year; up to 
1 Hawaiian petrel egg or chick every year; and up to 1 band-rumped storm-petrel egg or chick 
every 10 years that would likely not survive as a result of its parent being taken as a result of the 
proposed action. We anticipate beneficial effects that would likely produce 4 adults and 5 chicks 
of the Newell’s shearwater, Hawaiian petrel, and band-rumped storm-petrel (combined) every 
year.  

Cumulative Effects

Cumulative effects include the effects of future non-Federal actions that are reasonably certain to 
occur within the action area subject to consultation.  Future federal actions will be subject to the 
consultation requirements established in section 7 of the Act and, therefore, are not considered 
cumulative for the proposed action.  The Service is unaware of any foreseeable actions within the 
action area.  

Conclusion

After reviewing the current status, the Environmental Baseline, the Effects of the Action, and the
Cumulative Effects, it is the Service’s Biological Opinion that the proposed continuing 

AFS and MAS discussed herein is not likely to jeopardize the continued 
existence of the Newell’s shearwater, Hawaiian petrel, or band-rumped storm-petrel. As stated 
in the Effects section above, the adverse effects result in take in the form of injury and death for 
up to 2 Newell’s shearwater adults or fledglings per year; 1 Newell’s shearwater egg or chick per 
year; 1 Hawaiian petrel adult or fledgling per year; 1 Hawaiian petrel egg or chick per year; 1 
band-rumped storm-petrel adult or fledgling every 10 years; and 1 band-rumped storm-petrel egg 
or chick every 10 years as a result of the proposed action.  And the beneficial effects of barn owl 
control within seabird colonies will offset the loss of 4 adult seabirds and 5 chicks every year.
Overall, taken all these effects together, there will not be a significant change in the 
reproduction, numbers, or distribution of the Newell’s shearwater, Hawaiian petrel, and band-
rumped storm-petrel that will reduce appreciably the likelihood of both the survival and recovery 
of these species in the wild.  

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulations promulgated pursuant to section 4(d) of the Act 
prohibit the take of endangered or threatened species, respectively, without special exemption.  
Take is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or 
attempt to engage in any such conduct.  Harm is further defined by the Service to include 
significant habitat modification or degradation that results in death or injury to listed species by 
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significantly impairing behavior patterns which include, but are not limited to, breeding, feeding, 
or sheltering.  Harass is defined by the Service as intentional or negligent actions that create the 
likelihood of injury to listed species to such an extent as to significantly disrupt normal behavior 
patterns which include, hut arc not limited to, breeding, feeding or sheltering.  Incidental take is 
defined as take that is incidental to, and not the purpose of, carrying out an otherwise lawful 
activity.  Under the terms of section 7(b)(4) and section 7(o)(2) of the Act, taking that is 
incidental to and not intended as part of the agency action is not considered a prohibited taking 
under the Act provided that such taking is in compliance with the terms and conditions of this
Incidental Take Statement.

The measures described below are non-discretionary, and must be undertaken by the USAF so 
that they become binding conditions for the exemption in section 7(o)(2) to apply.  If the USAF 
(1) fails to assume and implement the terms and conditions or (2) fails to adhere to the terms and 
conditions of the incidental take statement through enforceable terms that are added to the permit 
or grant document, the protective coverage of section 7(o)(2) may lapse.  In order to monitor the 
impact of incidental take, the USAF must report the progress of the action and its impact on the 
species to the Service as specified in this incidental take statement and reporting requirements 
below [50 CFR §402.14(i)(3)].

AMOUNT OR EXTENT OF TAKE

Based on our analysis presented in this Biological Opinion, the Service anticipates the following 

1) Up to 2 Newell’s shearwater adults or fledglings and 1 associated egg or chick every year 
over the life of the project due to mortality as a result of the proposed action. 

2) Up to 1 Hawaiian petrel adult or fledgling and 1 associated egg or chick every year over 
the life of the project due to mortality as a result of the proposed action. 

3) Up to 1 band-rumped storm-petrel adult or fledgling and 1 associated egg or chick every 
10 years over the life of the project due to mortality as a result of the proposed action. 

Effect of the Take
In this Biological Opinion, the Service determined that this level of anticipated take is not likely 
to jeopardize the continued existence of the Newell’s shearwater, Hawaiian petrel, and band-
rumped storm-petrel based on the information provided in this document.

Reasonable and Prudent Measures
The reasonable and prudent measures given below, with their implementing term and conditions, 
are designed to minimize the impacts of incidental take that might otherwise result from the 
proposed actions.  If, during the course of the action, the level of incidental take is exceeded, 
such incidental take represents new information requiring reinitiation of consultation and review 
of the reasonable and prudent measures provided.  In addition, the action that caused the taking 
must cease; the action agency must immediately provide an explanation of the causes of the 
taking; and must review with the Service the need for possible modification of the reasonable 
and prudent measures.  The following reasonable and prudent measures are necessary and 
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appropriate to minimize the effect of take on the Newell’s shearwater, Hawaiian petrel, and 
band-rumped storm-petrel.

1. The USAF shall minimize the loss of the Newell’s shearwater, Hawaiian petrel, and 
band-rumped storm-petrel.

Terms and Conditions
In order to be exempt from the prohibitions of section 9 of the Act, the USAF must comply with 
the following terms and conditions, which implement the reasonable and prudent measures 
described above and outline required reporting and monitoring requirements.  These terms and 
conditions are non-discretionary.

In order to implement the reasonable and prudent measure #1 above, the following terms and 
conditions apply:

1. The USAF shall investigate and consider ways to turn off all perimeter and exterior 
building lights year round on the installation.

2. The USAF shall monitor and report on the levels of take that occur on an annual basis.
a. The annual reports will document the effectiveness of all avoidance and 

minimization measures.  The written reports will summarize annual minimization 
measures implemented and success of those measures.  The methods and results 
of the monitoring efforts will also be included in annual reports.  

b. The reports will be submitted by February each calendar year to the Service’s 
Pacific Islands Fish and Wildlife Office (300 Ala Moana Blvd., Room 3-122, 
Honolulu, Hawai‘i 96850).

c. The Service will be notified by telephone and email within 24 hours upon the 
discovery of an injured or dead bird. A written summary of the incident should be 
provided to the Service within 72 hours of incident.

d. Should there be a mortality, the depository designated to receive specimens of any 
Newell’s shearwaters, Hawaiian petrels, or band-rumped storm-petrels that are 
found is the B.P. Bishop Museum, 1525 Bernice Street, Honolulu, Hawai‘i, 96817 
(telephone: 808/847-3511).  If the B.P. Bishop Museum does not wish to 
accession the specimens, contact the Service’s Division of Law Enforcement in 
Honolulu, Hawai‘i (telephone: 808/861-8525; fax: 808/861-8515) for instructions 
on disposition.

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs all Federal agencies to use their authority to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species.  The term “conservation recommendations” has been defined as suggestions 
from the Service regarding discretionary measures to minimize or avoid adverse effects of a 
proposed action on listed species or critical habitat or regarding the development of information.  
The recommendations provided here relate only to the proposed action and do not necessarily 
represent complete fulfillment of the agency’s 7(a)(1) responsibility for the species.  
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Not Likely to Adversely Affect Determination for the Hawaiian Hoary Bat and Hawaiian 
Goose

This Appendix is in response to your request for our concurrence with your determination that 
the proposed continuing o (AFS) and Microwave Antenna 
Site (MAS) as described above, may affect, but are not likely to adversely affect the federally 
endangered Hawaiian hoary bat (Lasiurus cinereus semotus) and endangered Hawaiian goose 
(Branta sandvicensis). The findings and recommendations in this consultation are based on 
information provided in: (1) the August 11, 2016, Biological Assessment (BA) for your proposed 
project; (2) email and verbal communication between the USAF staff and our office; (3) survey 
and reports; and (4) other information available to us. A complete administrative record is on 
file in our office. This response is in accordance with section 7 of the Endangered Species Act 
of 1973 (Act), as amended (16 U.S.C. 1531 et seq.).

Project Description
The project description and action areas are the same as described above for the formal 
consultation.  

Conservation Measures 
The following conservation measures identified in your Biological Assessment and other 
correspondence will be implemented at the project site to avoid and minimize effects to the 
Hawaiian hoary bat and Hawaiian goose.  These conservation measures are considered part of 
the project description.  Any changes to, modifications of, or failure to implement these 
conservation measures may result in the need to reinitiate this consultation. 

No woody plants over 15 feet tall will be removed, cut, or trimmed during the sensitive 
bat pup-birthing and rearing season of June 1 to September 15.  
A biological monitor will conduct Hawaiian goose and nest surveys at the project site 
prior to any project initiation.
Any documented nests or broods within the project vicinity will be reported to the 
Service within 48 hours.
A biological monitor will be present on the project site during all construction or earth 
moving activities to ensure that the Hawaiian goose and nest are not adversely impacted.
Any trenching for conduit work will be closed to avoid birds from falling into holes

access pavement and parking spaces.  All vehicles will drive less than 5 MPH on site.
G will be regularly inspected to ensure they remain secured
from feral cats and rats.
Trapping and e AFS will continue.
Outreach and education will be conducted so that base personnel understand that the 
Hawaiian goose should not be harassed or harmed and that they should not feed the geese 
or feral cats. 



Lt. Col. Jeremiah J. Hammill   Appendix A-3

Hawaiian bats
The Hawaiian hoary bat has been documented foraging within the proposed project area.
Additionally, bats may utilize the existing forest habitat located within and immediately 
surrounding the The proposed project may impact the Hawaiian hoary bat if 
juvenile bats not capable of flying are roosting in a tree that is cut or trimmed. By incorporating 
the above conservation measures juvenile bats being injured or killed due to tree cutting or 
trimming is not probable and, therefore, discountable. Because effects from the action are 
discountable, the proposed project is not likely to adversely affect the Hawaiian hoary bat.

The e AFS perimeter fence is approximately 0.3297 miles in length with 3 strands of 
barbed wire and surrounded by forest habitat.  The proposed project may impact the Hawaiian 
hoary bat if, while foraging, a bat becomes entangled on barbed wire fencing.  However, habitat 
features surrounding the project are important in evaluating take of Hawaiian hoary bats.

n hoary bat 
using the Service’s formula for barb wire fence incidental take (shown below).  

An estimated 0.013 Hawaiian hoary bats are killed per mile of fence per year, where habitat is 
mostly pasture grasses (Data from Haleakala National Park).

[Miles of fence] x [Number of strands of barbed wire] = Total barb wire assessed

[0.3297] x [3] = 0.9891

Total barb        x 0.013 Bats killed per x Anticipated = Estimated bat take
wire                    mile of fence per year life of fence

[0.9891] x [0.013]                    x [30] = 0.385749

30 years (the estimated life of a high quality fence).  The Service has determined that any amount 
less than one, over the life of a project, is not considered take of the bat.  The Service has 
determined that effects to the Hawaiian hoary bat as a result of the use of barbed wire for the 

fence over the life of the project is considered discountable.  Based on the formula 
results, it is unlikely that take of at least one Hawaiian hoary bat will occur over the life of the 
project.  Therefore, the Service concurs with your determination that the proposed project at 

FS may affect, but is not likely to adversely affect the Hawaiian hoary bat.  
Additionally, because the site is situated within forested habitat, we expect that Hawaiian hoary 
bats are less vulnerable to e AFS.  

Hawaiian goose
The Hawaiian goose has been known to forage and utilize the habitat within the 
site. The proposed project may impact the Hawaiian goose if nests are present and the parents 
are flushed from the nest for extended periods of time causing the nest to fail (e.g., exposed to 
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predation) or eggs or goslings are crushed by humans or equipment during construction. By 
incorporating the above conservation measures for the Hawaiian goose, crushed eggs or goslings, 
and adults leaving nests for extended periods or nests failing are not probable, and therefore
discountable. Because effects from the action are discountable, the proposed project is not likely
to adversely affect the Hawaiian goose.

Summary
Based upon the above, the Service concurs that the proposed project may affect, but is not likely
to adversely affect, the Hawaiian hoary bat and Hawaiian goose.  Unless the project description 
changes, or new information reveals that the proposed project may affect listed species in a 
manner or to an extent not considered, or a new species or critical habitat is designated that may 
be affected by the proposed action, no further action pursuant to section 7 of the Act is 
necessary.
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Appendix B.

Building Exterior and 
Perimeter Lighting Inventory

, 2015
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Appendix C.

Walking Path Bollard Light 
Model Design proposed by the 

AFS 



Lt. Col. Jeremiah J. Hammill   Appendix C-2



Lt. Col. Jeremiah J. Hammill   Appendix C-3



Lt. Col. Jeremiah J. Hammill   Appendix C-4



Lt. Col. Jeremiah J. Hammill   Appendix D-1

Appendix D.

Seabird Monitoring and 
Predator Control Work Plan  
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