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e. Routine fatality searches should be carried out following standard search 
procedures.   

f. The outcome of the trial should be reported in the compliance report and 
include the date the surrogate was placed and the date the carcass was found. If 
the carcass was never found, the third party should check on the status of the 
carcass.  If the carcass is still present, leave it in place for subsequent searches.  
Include this information in the compliance report. 

g. If the surrogate was found, the original carcass should be reported as Observed. 
If the surrogate was not found, the original carcass should be reported as 
Unobserved. 

 

The post-construction mortality monitoring data will provide the information necessary to assess 
compliance with authorized levels of incidental take and to determine when additional mitigation 
should be initiated.  

13.0 ADAPTIVE MANAGEMENT 

This Plan provides an adaptive management approach to the long-term mortality monitoring 
program. The monitoring approach outlined above may be modified over the permit term, as 
Project-specific information is obtained, to maximize the effectiveness and efficiency of the 
monitoring program and to apply the best available science. Project-specific post-construction 
mortality monitoring results may provide justification for modifying the mortality monitoring 
protocol including adjustments to survey intensity and/or the long-term mortality monitoring 
schedule.  

Advancements continue to be made in the science of post-construction mortality monitoring 
particularly with statistical tools to assess bias correction factors and fatality rates (Shoenfeld 2004; 
Jain et al. 2007; Arnett et al. 2009; Huso 2010; Huso et al. 2012, 2015; Dalthorp and Huso 2017). 
Additionally, monitoring protocols and technologies for fatality detection, as well as measures for 
avoidance and minimization of fatalities, will continue to evolve during the course of the permit 
term and may warrant adjustments to the Plan. In order to maintain a scientifically reliable and cost-
effective approach to post-construction mortality monitoring, the Plan may be modified by Auwahi 
Wind with review and approval from USFWS and DOFAW. 

Additionally, Project-specific post-construction mortality results may indicate the need for wind 
farm operational changes. The following sections outline specific triggers and associated adaptive 
management measures. 

13.1 ADAPTIVE MANAGEMENT OF THE LONG-TERM MONITORING 

PROGRAM 

Systematic Monitoring data will be evaluated on an annual basis to determine if changes to the 
protocol are necessary. Auwahi Wind would reevaluate the monitoring protocol if a combination of 
search parameters (Interval, Area, SEEF, and CPT) cause the overall detection probability (Ghat) 
value to fall below 0.30.  In response Auwahi Wind may increase search frequency, intensify 
predator control measures, and/or increase vegetation management efforts within the search plots 
to better assess causes and patterns of mortality of the Covered Species. 
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Under adaptive management Auwahi Wind has made the following changes to minimize impacts 
and improve post-construction mortality monitoring: 

 Under the recommendation of USFWS/DOFAW, Auwahi Wind continues to implement 
scavenger control at the site. Predator traps are deployed across all turbine search plots 
(turbine 4 was removed in October 2016 and returned to service February 2018) and used 
year-round to remove scavengers and increase carcass persistence. Carcass persistence has 
increased across the site as a result. 

 Beginning in January 2015, Auwahi Wind implemented quarterly vegetation management on 
pads and roads to increase visibility during fatality searches. Vegetation is cut back and 
maintained at 2 to 4 inches (50 to 100 millimeters) along pads and roads year-round. These 
efforts have increased the detectability of carcass surrogates during searcher efficiency trials. 
Monthly vegetation management efforts were initiated in March of 2017. 

 Beginning in January 2015, Auwahi Wind switched to systematic searching of pads and roads 
within a 100-meter buffer of the turbine. Searcher efficiency and carcass persistence trials 
continue within this area to better refine fatality estimations for the life of the Project. 

 Beginning in January 2018, Auwahi wind began to use a canine team to conduct fatality 
searches once time per week and plans to continue the use of canines for regular searches. 

In addition, the development of an effective commercially-available and economical technology to 
detect turbine collisions, higher than anticipated levels of searcher efficiency or carcass persistence, 
or new information on the spatial distribution of carcasses could suggest reductions in search area or 
frequency of searches, or other modifications to the Plan. 

14.0 ANNUAL REPORT 

An annual report for the Project will be submitted to USFWS and DOFAW following the schedule 
outlined in the Monitoring section of the HCP Amendment. Auwahi Wind will consult with the 
USFWS and DOFAW to review take limits and will discuss changed circumstances or adaptive 
management measures as necessary (Section 5). 
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STANDARD PROTOCOL FOR HOLDERS of a State of Hawai`i 

INCIDENTAL TAKE LICENSE and U.S. Fish and Wildlife Service 

INCIDENTAL TAKE PERMIT  

RESPONDING TO 

DEAD OR INJURED BIRDS AND BATS THAT ARE 

THREATENED AND ENDANGERED SPECIES OR MBTA SPECIES 
[For species not listed as endangered or threatened or MBTA use the 
downed wildlife form at the end of this document] 

 

 

Do not move wildlife unless in imminent danger.  
Call DOFAW immediately for your island using the phone numbers in 

Attachment 1  
 

Fill out information on the downed wildlife form using the version with the 
same date as this protocol and send as directed later in this protocol 

 

OVERVIEW 

 
The islands of Hawai`i contain numerous native and endemic species of wildlife that are protected by 
strict state and federal laws. This protocol is geared towards downed (injured or deceased) wildlife and 
focused on the endangered Hawaiian hoary bat and avian species protected by the Endangered Species 
and Migratory Bird Treaty Acts. The likelihood of encountering injured or dead wildlife that are 
protected by state and federal endangered species laws should be considered equal to encountering 
non-listed species.  Therefore, all downed wildlife should be treated with the same safeguards and 
care to ensure adequate response and documentation according to the following set of guidelines. 

Always be prepared for discovery of downed birds and bats.  Please ensure that all staff and 
personnel are trained in this protocol, and that contact information, written protocols, and supplies 
are ready for response. 

The first response for downed birds and bats is to call the local Hawai`i Division of Forestry and Wildlife 
(DOFAW) Office.  The DOFAW staff is generally able to respond by sending someone to the scene to 
retrieve the injured or deceased wildlife. If DOFAW staff cannot be reached, you must leave a message 
and call-back number. In the event that DOFAW personnel are reached but not able to respond right 
away, they may instruct those reporting the incident to provide necessary response.  Follow their 
directions carefully. 

If DOFAW staff cannot be contacted, especially if the downed animal is in imminent danger, you should 
be prepared to handle the animal yourself, following the protocol, and transport them to DOFAW or a 
permitted wildlife rehabilitator.  Again, you should only handle injured wildlife if DOFAW staff cannot be 
contacted or if the animal is in imminent danger.  
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PREPARING TO RESPOND FOR DOWNED OR INJURED BIRDS AND BATS 
 
In all cases, ensure that all field staff are trained in the response protocol for injured birds and bats. 
Ensure they have read and understand the protocol, and have the protocol posted (including highlighted 
contact information) in a prominent location.  Make sure that all staff know who to contact, and where 
supplies for handling injured wildlife are located.  Staff should be regularly briefed on protocols, 
especially at the beginning of each distinct season that might correspond with a heightened likelihood of 
encountering downed wildlife. 

Non-governmental parties should make prior arrangements, including procedures and payments with 
the rehabilitation or veterinary care facilities that will be used to treat injured animals. 

At a minimum, for vehicles or foot patrols where maintaining a wildlife response kit (carrier) may be 
impractical, keep a copy of the protocol handy and accessible along with a large clean towel, soft cloth 
such as a t-shirt or flannel, several flags or tent stakes, and a pair of gloves, all of which are to be 
specifically designated for use in injured wildlife response. 

For facilities and dedicated vehicles, please prepare and maintain one or more carriers designated for 
handling and transporting injured wildlife.  This response kit should contain: a large clean towel; soft 
cloth such as a t-shirt or flannel; several flags or tent stakes; several pairs of gloves (plastic/latex 
disposable gloves and also heavy duty gloves such as leather or heavy rubber that can be sanitized); eye 
protection; a ventilated cardboard box, pet carrier, or other non-airtight container; and a copy of the 
protocol.  For larger facilities (managed areas such as wildlife refuges, preserves, wetlands, or 
conservation areas), or areas where downed birds and bats are likely, please maintain several containers 
of various sizes.  The container must provide enough room for the animal to comfortably move around, 
but also be sturdy enough to hold active birds or bats. 

For small birds or bats, cardboard pet carriers or ‘living world’ plastic carriers work well as they have 
many ventilation holes and handles for easy carrying.  Waxed pet carriers are preferred because they are 
sturdier, hold up longer, and can be thoroughly cleaned between uses.  Sturdy cardboard boxes with 
holes punched in them to allow cross ventilation are also good.  For birds, holes no wider than one inch 
in diameter should be punched on all four sides of the box.  For bats, holes must be no larger than one-
half inch diameter.  A minimum of eight holes per side is sufficient.  The carrier should be padded inside, 
well-ventilated and covered (to provide a sense of security). 

Plastic dog kennels are recommended for handling larger birds, such as petrels, shearwaters, owls, 
hawks, ducks, stilts, and geese.  All cages must have towels or rags placed in the bottom to help prevent 
slipping and protect bird feet and keels.  The towel or other cushioning material should be sufficient to 
cover the bottom of the container effectively 

Cardboard boxes that are used for transporting injured wildlife should only be used once then discarded 
to avoid cross-contamination and/or disease or pathogen transfer.  If plastic kennels or waxed pet 
carriers are used, be sure that they are adequately cleaned or sterilized between uses. Never put two 
animals in the same container. 

Always wear personal protective equipment when handling downed wildlife.  Disease and 
contamination exposure can work in both directions (bird or bat to person, and vice versa); always use 
protection against direct contact.  If it becomes necessary to handle a bird, always wear disposable 
gloves.  If multiple animals are being handled ensure that a new pair of gloves is used between each bird 
or bat. 

Never put birds or bats near your face.  When handing a bird or bat to someone else, make sure that the 
head, neck, and wings are secure and in control first to avoid serious injury to handlers and to minimize 
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injury to the animal.  Never allow an alert bird with injuries to move its head freely while being handled – 
many birds will target eyes and can cause serious injury if not handled properly.  Communicate with the 
person you are working with. 

Never feed an injured bird or bat.  The dietary needs of most species are more delicately balanced than 
many people realize.  Most injured animals are suffering from dehydration, and attempting to feed or 
water the animal may kill it, as it is probably not yet able to digest solid food or even plain water.  Often, 
when an injured animal arrives at a veterinary or rehabilitation facility, it is given a special fluid therapy 
for several days before attempts to feed the animal begin. 

Handle wild birds and bats only if it is absolutely necessary. The less contact you have with the animal, 
the more likely it will survive. 

NOTE: For remote sites with spotty coverage, ground staff may need to have a planned communication 
system with radios, or a cell carrier known to provide adequate coverage, that will allow communication 
with a designated contact able to relay information to DOFAW island biologist at the appropriate 
numbers listed in Attachment 1. 

 

IF YOU FIND A LISTED OR MBTA BIRD OR BAT WHICH IS INJURED AND IN  

IMMINENT DANGER: 
 

1. Do not put yourself in danger.  Always wear personal protective equipment and clothing, 
including gloves and eye protection, to protect yourself when handling injured wildlife. 

2. Mark the location with a flag or tent stake.  Record the time and location of the observation 
including the animal species and its condition, and call the DOFAW island biologist 
immediately at the number in Attachment 1.  Contact information is in prioritized order; if 
you don’t reach the first person on the list, you must call the next.  If possible, have someone 
stay with the animal while someone else calls. If there is no response from either party the 
animal may be picked up and transported to a qualified care facility after documenting key 
information and taking photos. If the animal is in imminent danger and you are able to protect 
it from further harm, mark the location where it was found with a flag or tent stake. 

3. Pick up the bird or bat as safely as possible.  Always bear in mind your safety first, and then the 
injured animal.  If picking up a bird, approach and pick up the bird from behind as soon as 
possible, using a towel, t-shirt, or cloth by gently wrapping it around its back and wings.  Gently 
covering the head (like a tent) and keeping voices down will help the animal remain calm and 
greatly reduce stress. If picking up a bat, use only a soft light-weight cloth such as a t-shirt or 
towel (toes can get caught in towel terry loops).  Place the cloth completely over the bat and 
gather up the bat in both hands.  You can also use a kitty litter scooper (never used in a litter 
box before) to gently "scoop" up the bat into a container. 

4. Record the date, time, location, condition of the animal, and circumstances concerning the 
incident as precisely as possible.  Place the bird or bat in a ventilated box (as described above) 
for transport. Never put two animals in the same container.  Provide the animal with a calm, 
quiet environment, but do not keep the animal any longer than is necessary.  It is critical to 
safely transport it to a wildlife official or veterinary professional trained to treat wildlife as soon 
as possible.  While coordinating transport to a facility, keep the injured animal secure in the 
rescue container in a warm, dark, quiet place.  Darkness has a calming effect on birds, and low 
noise levels are particularly important to help the animal remain calm.  Extra care should be 
taken to keep wildlife away from children and pets. 
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5. Transportation of the animal to DOFAW per coordination with DOFAW staff may be required as 
soon as possible. 

6. Notify HCP staff of DOFAW at the Honolulu office and USFWS within 24 hours via email. 

7. Fill out a Downed Wildlife Form (us the version with the same date as this protocol) and report to 
the appropriate official(s) including DOFAW and USFWS HCP staff within 3 days.  

a. For DOFAW send to the following email addresses: dofaw.hcp@hawaii.gov; 
glenn.m.metzler@hawaii.gov  

b. For USFWS send to the following email addresses:   
i. For O`ahu and Kaua`i:  jiny_kim@fws.gov, and cc: diane_sether@fws.gov, 

jenny_hoskins@fws.gov, Victoria_owens@fws.gov, and keith_swindle@fws.gov 
ii. For Maui, Moloka`i, Lana`i, and Hawai`i: diane_sether@fws.gov and cc: 

jenny_hoskins@fws.gov, Victoria_owens@fws.gov, and keith_swindle@fws.gov 

8. If you must keep the bird or bat overnight, keep it in a ventilated box with a secure lid.  Please 
keep the animal in a quiet, dark area and do not attempt to feed, handle, or release it.  Continue 
to try to contact DOFAW staff and veterinary care facilities. 

 

IF YOU FIND A LISTED OR MBTA BIRD OR BAT WHICH IS INJURED BUT  

NOT IN IMMINENT DANGER: 
 

9. Do not put yourself in danger. Always wear personal protective equipment and clothing, including 
gloves and eye protection, to protect yourself when handling injured wildlife. 

10. Mark the location with a flag or tent stake.  Record the time and location of the observation 
including the animal species and its condition, and call the DOFAW island biologist 
immediately at the number in Attachment 1.  Contact information is in prioritized order; if you 
don’t reach the first person on the list, you must call the next.   If possible, have someone stay with 
the animal while someone else calls. If there is no response from either party the animal may be 
picked up and transported to a qualified care facility after thoroughly documenting the situation in 
the downed wildlife form and taking appropriate photos.  

11. Usually DOFAW staff will have you leave the animal in place while they come and get the animal, 
but dependent on the situation they may provide other instructions.  Please follow their directions. 

12. While waiting for DOFAW staff to arrive, minimize noise and movement in the area around the 
wildlife.  Watch the animal so that its location is not lost if it moves away. If possible, keep sources 
of additional harassment or harm, such as pets, vehicles, and loud noises, away from the animal.  
Note any changes in the condition of the animal. 

13. Notify HCP staff of DOFAW at the Honolulu office and USFWS within 24 hours of discovery via 
email. 

14. Fill out a Downed Wildlife Form (use the version with the same date as this protocol) and report to 
the appropriate official(s) including DOFAW and USFWS HCP staff within 3 days.   

a. For DOFAW send to the following email addresses: dofaw.hcp@hawaii.gov; 
glenn.m.metzler@hawaii.gov 

b. For USFWS send to the following email addresses:   
i. For Oahu and Kauai wildlife:  jiny_kim@fws.gov, and cc: diane_sether@fws.gov, 

jenny_hoskins@fws.gov, Victoria_owens@fws.gov, and keith_swindle@fws.gov 
ii. For Maui, Molokai, Lanai, and Hawaii wildlife:  diane_sether@fws.gov and cc: 

jenny_hoskins@fws.gov, victoria_owens@fws.gov, and keith_swindle@fws.gov 

mailto:dofaw.hcp@hawaii.gov
mailto:glenn.m.metzler@hawaii.gov
mailto:dofaw.hcp@hawaii.gov
mailto:glenn.m.metzler@hawaii.gov
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Do not attempt to release the bird or bat yourself.  Do not move injured wildlife unless explicitly 
instructed by DOFAW.   DOFAW will need to document circumstances associated with the incident. The 
animal may also have internal injuries or be too tired or weak to survive. Never throw the bird or bat 
into the air as this could cause more injury or result in death. Let trained staff or veterinary personnel 
familiar with wildlife rehabilitation and care examine the animal and decide when, where, and how to 
proceed. 
 

IF YOU FIND A LISTED OR MBTA DECEASED BIRD OR BAT: 
 
All listed (MBTA and T&E species) wildlife found deceased must be reported ASAP upon detection to 
DOFAW and USFWS.  
 
1. Mark the location with a flag or tent stake.  Record the time and location of the observation 

including the animal species and its condition, include photo documentation.  

2. Call the DOFAW island biologist immediately at the number in Attachment 1. Contact 
information is in prioritized order; if you don’t reach the first person on the list, you must call the 
next. Do not move or collect the wildlife unless directed to do so by DOFAW. If necessary place a 
cover over the wildlife carcass or pieces of carcass in-situ (a box or other protecting item) to 
prevent wind or scavenger access from affecting its (their) position(s). Usually DOFAW staff will 
have you leave the animal in place while they come and get the animal, but dependent on the 
situation they may provide other instructions.  Please follow their directions carefully. 

3. If the DOFAW island biologist primary and secondary contacts (at the numbers in Attachment 1) 
cannot be reached within 1 hour, the carcass should be double bagged and placed in the 
refrigerator, not the freezer, until appropriate disposition is determined by the wildlife agencies. 
However, if the carcass is clearly from a wind energy turbine collision it can be placed directly in 
the freezer. The island biologist must still be contacted and when reached their instructions 
followed.  

4. Also notify HCP staff of DOFAW at the Honolulu office and USFWS within 24 hours of discovery 
via email.  

5. DOFAW island biologists will determine if the carcass should be submitted to the National 
Wildlife Health Center Honolulu Field Station (Dr. Thierry Work) for necropsy. The general 
considerations are as follows: if the fatality appears atypical for the species and situation the 
carcass may be a candidate for necropsy. If cause of fatality is questionable DOFAW or USFWS 
HCP biologists should provide instructions on how to proceed.  

6. Fill out a Downed Wildlife Form (use the version with the same date as this protocol) and send to 
the appropriate official(s) including DOFAW and USFWS HCP staff within 3 days.   

a. For DOFAW send to the following email addresses: dofaw.hcp@hawaii.gov; 
glenn.m.metzler@hawaii.gov 

b. For USFWS send to the following email addresses:   
i. For O`ahu and Kaua`i wildlife:  jiny_kim@fws.gov cc:  diane_sether@fws.gov,  

jenny_hoskins@fws.gov,  victoria_owens@fws.gov, and keith_swindle@fws.gov 
ii. Maui, Moloka`i, Lana`i, and Hawai`i wildlife: diane_sether@fws.gov, and cc: 

jenny_hoskins@fws.gov, victoria_owens@fws.gov, and keith_swindle@fws.gov  
 

mailto:dofaw.hcp@hawaii.gov
mailto:glenn.m.metzler@hawaii.gov
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Attachment 1. Contact List for Downed Wildlife Protocol for DOFAW Island 

Biologists 
 

Island Primary Contact After business hours/weekends 

Maui 
 

(808) 984-8100 (First Primary Contact) 
 

[Secondary: (808) 268-5087, (808) 870-6344, 
(808) 280-4114 (seabirds)] 

(808) 870-6344, (808) 268-5087, 
(808) 280-4114 (seabirds) 

Moloka`i (808) 553-1745, (808) 870-7598 (808) 870-7598 

Lana`i (808) 565-7916, (808) 357-5090 (808) 357-5090 

East Hawai`i (808) 974-4221 (808) 640-3829  

West Hawai`i (808) 887-6063 (808) 339-0983 

O`ahu (808) 973-9786, (808) 295-5896 (808) 295-5896, (808) 226-6050 

Kaua`i 
 

(808) 274-3433 
(808) 632-0610, (808) 635-5117 

 
[Secondary: (808) 212-5551 for Kaua`i 

Seabirds HCP and KIUC Short-term HCP] 

(808) 645-1576, (808) 635-5117 

 
 
 

Downed Wildlife Forms on the following pages:  
 
Downed Wildlife Incident Documentation and Reporting Form for LISTED and MBTA SPECIES 
Downed Wildlife Form for Species NOT LISTED or MBTA 
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CARCASS SURVEY FIELD FORMS 
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Auwahi Wind Farm Project Post-construction Monitoring Field Form 

Date (MM/DD/YYYY) ____________  Surveyors _________________ 

Precipitation ______ (L) light rain (R) rain  (D) dry (F) fog Cloud Cover _____ (C) clear  (P) partly cloudy-25%  
(L) light-50%  (M) moderate-75%  (H) high-100% 

Wind _____ (0) <0 mph   (1) leaves barely move   (2) leaves rustle/sm. twigs move  (3) sm. twigs move  (4) sm. 
branches move  (5) lg. branches move/trees sway  (6) variable 

  Standardized Carcass Searches 
Tower No./Met 

tower1 
Search Plot 

 (50 or 75 %) 

Start 
Time 

End 
Time 

Total 
Minutes 

Fatalities 
Detected2 

Other 
Observations  

(other wildlife, 
tracks, sign) 

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

  ___:___ ___:___    

1 If a scheduled carcass search cannot be conducted due to weather or other safety concerns note the tower number and provide 
justification. 

2List unique identifying number to correspond with casualty mmddyyyy_ turbine#_species code_ # (optional if more than one 
carcass of the same species is found) 
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DOWNED WILDLIFE INCIDENT REPORT 
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Downed Wildlife Incident Documentation and Reporting Form 
LISTED and MBTA SPECIES 

Facility Name:  
Species Common Name:  
Species Scientific Name:  
Four Letter Code: [common name, e.g. HOBA for the Hawaiian Hoary Bat; contact DOFAW unsure]:  
File Name: [naming convention: SPECIESCODE_YEAR_MM-DD_FACILITY ABBREVIATION] 
 

Observer Name:  

Report Prepared by:  

Date of Incident:  

Date of report:  

Fatality or Injury:  

Age (Adult/Juvenile), if known:  

Sex (if known):  

Incidental or Routine Search:  

Date Last Surveyed:  

Official Search Dist. and Whether In or Out  

Time Observed (HST):  

Time Initially Reported to DOFAW (HST):  

Time Picked Up and By Who:  

Deceased Animal Sent for Necropsy (Y/N)  

General Location:  

GPS Coordinates units and datum; prefer: GCS 
WGS84 or NAD83 UTM Zone 4N (specify): 

 

Closest Turbine #, distance from and bearing:  

Closest structure and distance (non-turbine):  

Ground Cover Type and Height (cm):  

Cloud Cover (%):  

Cloud Deck (m above ground level):  

Precipitation:  

Temperature (
o

F)  

Wind Direction&Speed for Wind Projects (m/s):  
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Details: 
 
Condition of Specimen [include a description of the animal’s general condition, as well as any visible 
injuries, be specific (e.g., large cut on right wing tip)]:  
 

 

Probable Cause of Injuries and Supportive Evidence [be descriptive, e.g.,‘teeth marks visible on upper 
back’, or ‘found adjacent to tire marks in mud’]:  
 

 

Action Taken [include names, dates, and times, whether sent for necropsy]:  
 

 

Additional Comments:  

 

 

 

Include the following:  
-photos up close and photo with nearest structures or turbines in the background; include a ruler or 
measuring device to provide scale 
-map showing aerial imagery with location of found animal, search area polygon, turbine numbers, 
and nearby features, roads, and structures labeled where applicable 
 

 

 

Additional Information Required for Covered Species at HCP Wind Energy Sites  
-For the turbine associated with the fatality, include a figure showing rotor speed, wind-speed, and all 

weather variables for the time period spanning the last two search periods up to the time the fatality or injury 

was found. 

-Moon phase  

-Presence and description of grazing cattle within 1 mile of the turbines (bats only) 

-Presence of any standing or flowing water within 1 mile of the turbines (including watering troughs)(bats 

only) 
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Downed Wildlife Incident Documentation and Reporting Form 
SPECIES NOT LISTED OR MBTA 

 
Facility Name:  
Species Common Name:  
Species Scientific Name:  
Four Letter Code: [common name, e.g. HOBA for the Hawaiian Hoary Bat; contact DOFAW 
unsure]:  
File Name: [naming convention: SPECIESCODE_YEAR_MM-DD_FACILITY ABBREVIATION] 
 

Observer Name:  

Date of Incident:  

Species (common name):  

Age (Adult/Juvenile), if known:  

Sex (if known):  

Incidental or Routine Search:  

Time Observed (HST):  

General Location:  

GPS Coordinates; GCS WGS84 or NAD83 
UTM Zone 4N) (specify): 

 

Closest Turbine #, distance from and bearing:  

Closest structure (e.g., Turbine # or Bldg):  

Distance to Base of closest structure:  

Bearing from Base of closest structure:  

Condition of specimen:  

Action Taken:  

Temperature:  

Precipitation within the past 24 hours  

Wind Direction&Speed for Wind Projects (m/s):  

 

Probable Cause of Injuries and Supportive Evidence:  

Additional Information:  

 

[Photos] 
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APPENDIX F 

AVIAN RISK OF COLLISION ANALYSIS FOR THE  
SOUTH AUWAHI WIND RESOURCE AREA, MAUI, HAWAII 

 
This Appendix requires no edits for the HCP Amendment 
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Literature Review of Low Wind Speed Curtailment Effectiveness on Bat Mortality 

1.0 INTRODUCTION 

Tetra Tech, Inc. prepared a literature review to summarize the best available science on the 

effectiveness of low wind speed curtailment (LWSC) and its potential for minimizing impacts to 

bats. This review focused on studies that implemented experimental treatments to test the 

effectiveness of changing turbine cut-in speeds and other operational measures on reducing bat 

fatalities, or syntheses of such studies. Studies included those that compared bat fatalities under the 

wind turbine manufacturer’s cut-in speed (typically 3.5 to 4 meters per second [m/s]) and a single 

LWSC treatment (e.g., Martin et al. 2017, Stantec 2015, Young et al. 2012), as well as studies that 

compared multiple LWSC treatments (e.g., Hein et al. 2014; Good et al. 2011, 2012; Arnett et al. 

2011) or the effectiveness of other operational measures (e.g., Baerwald et al. 2009, Young et al. 

2011).  

2.0 SUMMARY 

The following synthesizes the key findings of this review. Table 1 presents the details of the studies 

that were evaluated. 

 Increasing cut-in speeds between 1.5 and 3.0 m/s above the manufacturer’s cut-in speed has 

been shown to yield substantial reductions in bat fatalities, ranging from 10 to 92 percent 

(Table 1), with at least a 50 percent reduction in bat fatalities when turbine cut-in speed was 

increased by 1.5 m/s above the manufacturer’s cut-in speed (Arnett et al. 2013). 

 Significant additional reductions in bat fatality rates have been demonstrated when cut-in 

speeds are raised incrementally from 3.5 to 4.5 to 5.5 m/s (Good et al. 2012), but the results 

of studies evaluating the additional benefits of raising cut-in speeds above 5.0 m/s are 

ambiguous. 

o Good et al. (2011) demonstrated a significant additional reduction in bat fatalities at 

Fowler Ridge (Indiana) when cut-in speeds were raised from 5.0 to 6.5 m/s; 

however, Hein et al. (2014) at Pinnacle Wind (Vermont) and Arnett et al. (2011) at 

Casselman (Pennsylvania) found no statistically significant difference between these 

cut-in speeds. Hein et al. (2014) does indicate, however, that even though the results 

were not statistically significant the estimated mortality rate for the 6.5 m/s 

treatment was lower than the 5.0 m/s treatments. The researchers suggest that the 

lack of significant differences between treatments may have been the result of the 

small proportion of time (18.6 percent) wind speeds were between 5.0 and 6.5 m/s 

(Hein et al. 2014). Thus, the difference in results may be attributed to differences in 

wind regimes at each project (Arnett et al. 2013). 
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o Tidhar et al. (2013) documented an approximately 89 percent reduction in bat 

fatalities at Beech Ridge (West Virginia) when turbines were curtailed at 6.9 m/s; 

however, the reduction was based on a comparison to other regional facilities 

(Mount Storm and Mountaineer), rather than on a comparison of experimental 

treatments implemented at other turbines at the Beech Ridge site. 

o Stantec (2015) found a significant difference in bat fatalities observed between 

LWSC at 6.9 m/s and operation at the manufacturer’s cut-in speed of 3.5 m/s with a 

92 percent reduction in bat fatalities at the Laurel Mountain Wind Energy Project. 

However, the study did not evaluate the incremental reduction of raising the cut-in 

speed to 5.0 m/s compared to 6.9 m/s. 

 Some studies have shown that equally beneficial reductions in bat fatalities may be achieved 

by feathering blades (pitched 90° and parallel to the wind) or slowing rotor speed up to the 

turbine manufacturer’s cut-in speed (low-speed idling approach) without LWSC (Baerwald et 

al. 2009; Young et al. 2011, 2012; Good et al. 2017). While there may be additional benefits 

to bats associated with progressively higher levels of LWSC, the effectiveness of LWSC is 

dependent on project-specific characteristics such as wind regime, bat species at risk, 

surrounding land uses, and other factors (Arnett et al. 2013). This uncertainty is reflected in 

the incorporation of LWSC in HCPs for wind projects both in Hawai’i and on the U.S. 

mainland, where 5.0 m/s is a typical baseline cut-in speed for projects with potential impacts 

to listed bats. 

 Identifying when bat collision risk could be high based on environmental parameters could 

optimize the timing of LWSC implementation and minimize power loss (i.e., smart 

curtailment; Good et al. 2011; Weller and Baldwin 2012; Arnett et al. 2016; Martin et al. 

2017). Parameters such as wind speed, ambient temperature, season, and time of day as well 

as levels of bat activity may be considered for defining a set of operational rules for dictating 

when turbines are curtailed (Good et al. 2011, Arnett and May 2016, Arnett et al. 2016, 

EPRI 2017). 

o Fatalities appear to increase as ambient temperature rises, at least in North America 

and Europe, and with decreasing relative humidity. These studies suggest that 

fatalities may be correlated with periods of high insect activity, which generally is 

most likely to occur under warm and dry conditions (Arnett et al. 2016). 

o Martin et al. (2017) incorporated temperature as part of the experimental treatment, 

curtailing treatment turbines only at temperatures above 9.5°C and wind speeds 

above 6.0 m/s, and found that these parameters had a significant effect on reducing 

bat fatalities. 

o Baerwald and Barclay (2011) reported that species-specific fatalities were affected by 

greater moon illumination. They also observed that falling barometric pressure and 
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the number of deaths were correlated and that whereas fatalities of silver-haired bats 

increased with increased activity of this species, moon illumination, and south-

easterly winds, hoary bat mortality increased most significantly with falling 

barometric pressure. Interestingly, neither hoary bat activity nor fatality was 

influenced by any measured variables other than falling barometric pressure. This 

could result from decreasing barometric pressure that triggers insect flight activity 

and therefore may motivate foraging efforts among bats by indicating a potential 

increase in food availability (Arnett et al. 2016).  

 The available studies do not provide sufficient detail to discern patterns or differences in 

effectiveness of LWSC between bat species. This is typically because the number of bat 

fatalities found is too low to provide a meaningful comparison of operational mitigation by 

species (Martin et al. 2017), or the particular study designs are not set up to do so.  

 Regarding the role that turbine model plays in LWSC, Good and Adachi (2014) reported 

that the effectiveness of LWSC cut-in speed may also depend on the deceleration and 

acceleration profile of the specific turbine model. That is, the behavior of the turbine prior 

to reaching cut-in speed. Good et al. (2017) reported fatality rates at the Fowler Ridge Wind 

Farm were highest in association with Siemens turbines, followed by Clipper, Vestas, and 

GE under a 5.0 m/s LWSC regime. Although this report did not speak to specific turbine 

differences responsible for this trend, an earlier report, Good et al. (2012) noted that turbine 

models at Fowler Ridge with the most fatalities spun more and at greater speeds below the 

cut-in speed than the other turbine models, resulting in less actual down time. 
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Table 1. Comparison of Available Research Studies on the Effectiveness of Changing LWSC Cut-in Speeds 

Study 
Location 

Study 
Year 

Number 
of 

Turbines 
in Study 

Turbine Type 

Normal 
Operation 

Cut-in Speed 
(Control) m/s 

LWSC 
Treatment 

m/s 

Percent 
Reduction 

in Bat 
Fatalities 

Study Summary Reference 

Laurel 

Mountain 

Wind Energy 

Project WV 

2014 24 

GE XLE 1.6 

MW, 80-m hub 

height, 82.5-m 

rotor diameter 

3.5 6.9 92 

Significant difference in bat fatalities observed 

between LWSC at 6.9 m/s and operation at 

the manufacturer’s cut-in speed of 3.5 m/s. 

LWSC was implemented from sunset to 

sunrise, between April 1 and November 15. 

Bat fatalities – eastern red bats (Lasiurus 

borealis), silver-haired bats (Lasionycteris 

noctivagans), hoary bats (Lasiurus cinereus), and 

big brown bats (Eptesicus fuscus). 

Stantec 2015 

Pinnacle 

Wind, 

WV 

2013 12 

Mitsubishi 2.4 

MW, 80-m hub 

height, 95-m 

rotor diameter 

3.0  

5.0 54.4 

Bat fatality rates were not significantly 

different between LWSC cut-in speeds of 5.0 

and 6.5 m/s; however, both treatment cut-in 

speeds had significantly lower fatalities than 

the manufacturer’s cut-in speed of 3.0 m/s. 

Turbines were fully feathered below the 

LWSC cut-in speeds. LWSC was implemented 

from sunset to sunrise, 15 July and 30 

September. Bat fatalities – Eastern red bats, 

hoary bats, silver-haired bats, tri-colored bats 

(Perimyotis subflavus), and big brown bats.  

Hein et al. 

2014 

6.5 76.2 

Sheffield 

Wind Facility, 

VT 

2012/13 16 

Clipper 2.5 MW, 

80-m hub 

height, 93-m 

rotor diameter 

4.0  6.0 62 

Cut-in speed at treatment turbines was raised 

from 4.0 to 6.0 m/s whenever nightly wind 

speeds were < 6.0 m/s and temperatures were 

> 9.5°C, 3 June to 30 September to capture 

spring and fall migration. Significant reduction 

in fatalities at 6.0 m/s as compared to 4 m/s 

cut-in speeds. Bat fatalities – Hoary bat, 

eastern red bats, silver-haired bats. 

Martin et al. 

2017 



Auwahi Wind Farm Project Habitat Conservation Plan Amendment 

 G-5 

Study 
Location 

Study 
Year 

Number 
of 

Turbines 
in Study 

Turbine Type 

Normal 
Operation 

Cut-in Speed 
(Control) m/s 

LWSC 
Treatment 

m/s 

Percent 
Reduction 

in Bat 
Fatalities 

Study Summary Reference 

Beech Ridge, 

WV 
2012 67 

GE SLE 1.5 

MW, 80-m hub 

height, 70-m 

rotor diameter  

Regional 

Comparison 
6.9 73 

Compared fatalities at the project, with 

implementation of LWSC at 6.9 m/s, to 

average fatality rates at other wind farms in the 

region (Mount Storm and Mountaineer); 

fatalities at the project were significantly lower 

than regional averages. LWSC was 

implemented one-half hour before sunset to 

one-quarter hour after sunrise, 1 April to 15 

November. Bat fatalities – Eastern red bat, 

hoary bat, silver-haired bat, tricolored bat. 

Tidhar et al. 

2013 

Fowler Ridge, 

IN 
2011 126 

GE SLE 1.5 

MW, 80-m hub 

height, 77-m 

rotor diameter; 

Vestas V82 1.65 

MW, 80-m hub 

height, 82-m 

rotor diameter; 

Clipper C96 2.5 

MW, 80-m hub 

height, 96-m 

rotor diameter  

(NO LWSC) 

3.5 36.5 
Bat fatality rates were measured under three 

different cut-in speed “treatments” (with 

blades feathered) and two sets of “control” 

turbines with no cut-in speed adjustment. 

Reductions in bat fatalities under each 

treatment were significantly different from 

each other and from the control turbines. 

LWSC implemented 1 April to 15 May and 15 

July to 29 October. Bat fatalities – Eastern red 

bat, hoary bat, silver-haired bat, big brown bat, 

evening bat (Nicticeius humeralis),tri-colored bat, 

Seminole bat (Lasiurus seminolus), little brown 

bat (Myotis lucifugus). 

 

Good et al. 

2012 

4.5  56.7 

5.5  73.3 

Mount 

Storm, WV 
2011 24 

Gamesa G80 2.0 

MW, 78-m hub 

height, 80-m 

rotor diameter 

4.0 

(free-wheel) 
4.0 (feathered) 10 

Study evaluated the effect of feathering only, 

without increasing cut-in speed. Implemented 

16 July to 15 October. No significant 

difference in fatalities was found between 

control turbines and feathered turbines. Bat 

fatalities – Hoary bat, eastern red bat, silver-

haired bat, tricolored bat, big brown bat. 

Young et al. 

2012 

2010 27 
GE SLE 1.5 

MW, 80-m hub 
3.5 5.0  50 

Reductions in bat fatality rates under both 

LWSC cut-in speed treatments were 































Kamehamenui	Forest	Project	
Kula,	Island	of	Maui	

 

In	the	ahupua‘a	of	Kamehamenui,	on	the	northwest	
slopes	 of	 Haleākala,	 is	 the	 site	 of	 the	 historic	 Von	
Tempsky	 Erehwon	 Ranch	 founded	 in	 1875.	 The	
property	 is	 now	 listed	 for	 sale	 and	 a	 partnership	
between	The	Trust	 for	Public	Lands,	 State,	County	
and	 Federal	 agencies	 is	 seeking	 to	 protect	 the	
property’s	 tropical	 mesic	 forest	 and	 subalpine	
ecosystems	 through	 fee	 purchase	 of	 its	
approximately	 3,277	 acres.	 Acquisition	 of	 this	
historic	 property	 would	 provide	 a	 wide	 range	 of	
public	 benefits,	 from	 increasing	water	 recharge	 to	
aquifers	 that	 supply	 drinking	water,	 to	 preserving	
open	 space,	 and	 providing	 access	 to	 mauka	
recreational	opportunities.			

The upper elevations of Kamehamenui contain native 
subalpine shrublands that are important habitat for 
numerous endangered species, including the ‘ua‘u, or 
Hawaiian petrel (Pterodroma phaeopygia 
sandwichensis), and the nēnē or Hawaiian goose 

(Branta sandvicensis). If acquired by this partnership, 
the upper elevations would be fenced and the feral 
ungulate populations would be removed. Biological 
surveys will be conducted to inventory existing natural 
resources and assess existing threats to this unique 
native plant community.  

The lower two-thirds of the property primarily contains 
pasture that is well suited for reforestation with 
ecologically and economically valuable species such as 
koa (Acacia koa) and sandalwood (Santalum 
haleakalae var. haleakalae). Reforestation will increase 
habitat for the endangered Hawaiian hoary bat - 
‘ōpe‘ape‘a (Lasirus cinereus semotus), Maui parrotbill 
– kiwikiu (Pseudonestor xanthophrys), and the crested 
honeycreeper – ‘ākohekohe (Palmeria dolei), but can 
also be managed for sustainable production. If acquired, 
a comprehensive multi-use management plan will be 
developed for Kamehamenui guided by community and 
stakeholder input. 

The Vision 
Kamehamenui Forest Project (Photo by Sakamoto Properties) 



 

Clean Drinking Water for the Future 

Based	on	the	groundwater	recharge	data	from	USGS	
Investigations	 Report	 2015‐51641,	 in	 its	 current	
state,	Kamehamenui	provides	3.37	million	gallons	of	
water	 per	 day	 (MGD)	 to	 the	Makawao	 aquifer.	 To	
estimate	the	amount	of	water	that	could	potentially	
be	captured	after	habitat	restoration	 is	completed,	
we	 conservatively	 increased	 recharge	 rates	 based	
on	values	from	adjacent	forested	areas.	Based	on	our	
GIS	 calculation,	 we	 estimate	 that	 habitat	
management	 and	 reforestation	 efforts	 at	
Kamehamenui	 will	 increase	 water	 production	 to	
4.19	MGD,	which	 translates	 into	an	additional	296	
million	gallons	of	water	per	year.		

	

Access for Forest Recreation 

Kamehamenui	 is	 immediately	 adjacent	 to	 Kula	
Forest	 Reserve	 (FR),	 which	 is	 one	 of	 the	 most	
popular	forest	recreation	areas	on	Maui.	Automated	
counters	documented	an	average	of	400	vehicles	per	
                                                      

1 Izuka SK, Engott JA, Bassiouni M, Johnson AG, Miller 
LD, Rotzoll K, Mair A. 2016. Volcanic aquifers of 
Hawai‘i—hydrogeology, water budgets, and conceptual 

month	visiting	this	forest	reserve.	Kula	FR	contains	
30.5	 miles	 of	 public	 access	 trails	 and	 is	 also	 a	
popular	hunting	area.		Also	contained	within	the	FR	
is	the	Polipoli	Springs	State	Recreation	Area,	a	very	
popular	 camping	 destination.	 Acquisition	 of	
Kamehamenui	would	not	only	provide	an	additional	
forest	access	from	Kekaulike	Avenue	to	this	popular	
area,	 but	 could	 also	 become	 an	 extension	 of	 the	
recreational	 experience	 in	 Kula	 FR	 through	 the	
development	of	new	trails.	

 

Feral Ungulate removal 

Feral	 ungulates	 graze	 and	 browse	 native	 plants,	
resulting	in	habitat	degradation,	loss	of	biodiversity	
and	soil	erosion.		For	restoration	efforts	to	succeed	
at	Kamehamenui,	ungulate	browsing	pressure	must	
be	removed.	To	accomplish	this,	watershed	fencing	
would	 be	 installed,	 followed	 by	 ungulate	 removal	
efforts.	The Division will follow established policies 
and procedures to employ effective tools and methods 
for the elimination of feral ungulates from the parcel, as 
has been done successfully on windward and leeward 
Haleakalā. 

Invasive plant removal 

Regular	weed	control	missions	will	be	a	necessary	
component	 of	 watershed	 management	 at	
Kamehamenui.	 Alternating	 between	 the	 subalpine	
and	mesic	fence	units,	week	long	trips	will	be	done	
quarterly	 to	 control	 targeted	 invasive	 species.	 To	
develop	a	weed	control	strategy,	DOFAW	will	utilize	
multispectral	imagery	for	the	entire	forest	reserve.	
With	 the	 advent	 of	 drone	 technology,	 there	 have	
been	significant	advances	in	UAV	(unmanned	aerial	

models: U.S. Geological Survey Scientific Investigations 
Report 2015-5164. 

Cabin at Polipoli Spring State Recreation Area 

Koa restoration area in Kahikinui Forest Reserve 

Ungulate fencing installation 

1 Izuka SK, Engott JA, Bassiouni M, Johnson AG, Miller LD, Rotzoll K, Mair A. 2016. Volcanic aquifers of Hawai‘i—
hydrogeology, water budgets, and conceptual models: U.S. Geological Survey Scientific Investigations Report 2015-5164. 

 



vehicle)	 services.	Asset	mapping	 can	now	be	done	
very	 quickly,	 at	 a	 higher	 degree	 of	 quality	 and	
accuracy,	 and	 30%	 cheaper	 than	 traditional	 fixed	
winged	aircrafts.		

 

Forest Restoration 

The	upper	elevations	of	Kamehamenui	are	relatively	
intact	and	are	expected	to	regenerate	native	habitat	
and	biodiversity	naturally	once	 feral	ungulates	are	
removed.		For	some	rare	species,	outplanting	will	be	
employed	 to	 ensure	 that	 ecosystem	 function	 is	
restored	 to	 the	 greatest	 degree	 practicable.	 The	
lower	elevations	of	Kamehamenui	are	well	suited	to	
reforestation	 with	 ecologically	 and	 economically	
valuable	species	such	as	koa	and	sandalwood,	which	
are	some	of	the	highest	valued	of	all	Hawaii's	forest	
products	 and	 can	 be	 managed	 under	 sustainable	
selective	harvesting	prescriptions	 compatible	with	
ecological	 function.	 	 With	 the	 help	 of	 interns	 and	
volunteers,	 the	 Division	 and	 its	 partners	 have	
already	 successfully	 outplanted	 150,000	 native	
trees	 in	 on	 leeward	 Haleakalā	 within	 the	 Nakula	
Natural	Area	Reserve	and	Kahikinui	Forest	Reserve.		

	

Watershed Partnership 

Two watershed partnerships encompass the majority 
(150,500 acres) of Haleakalā Mountain. Kamehamenui 
was originally a member of the Leeward Haleakala 
Watershed Restoration Partnership (LHWRP), but was 
removed due to change in ownership, leaving a 
significant gap in watershed management. Acquiring 
Kamehamenui will secure its participation, which is 
necessary to achieve the overarching goal of the 
partnership to restore the “mauna lei”, or the band of 
forest that once encompassed Haleakalā.  

Endangered Species 

Much	of	Kamehamenui	is	designated	federal	critical	
habitat	for	10	rare	plant	and	bird	species.	Habitat	
management	and	restoration	will	enhance	recovery	
efforts	for	the	endangered	‘ua‘u,	nēnē,	‘ōpe‘ape‘a,	
kiwikiu	and	the	‘ākohekohe,	by	increasing	available	
suitable	habitat,	managing	threats,	and	increasing	
survival	and	reproductive	success.		Acquisition	of	
this	parcel	will	also	provide	additional	outplanting	
and	recovery	sites	for	several	critically	endangered	
plants	species.	

 

Monitoring and Adaptive Management 

In	the	three	to	five	years	following	the	acquisition	of	
the	property,	 another	 set	of	multispectral	 imagery	
will	be	taken	to	monitor	the	success	of	weed	control	
and	 planting	 efforts.	 This	 innovative	 and	
quantitative	analysis	of	land	management	activities	
will	be	used	to	guide	decision	making	for	all	future	
actions,	informing	an	adaptive	management	process	
and	allowing	the	Division	to	quickly	respond	to	new	
threats	or	needs.	‘Iliahi (Santalum haleakalae var. haleakalae) 

Native subalpine shrublands 

Nēnē (Branta sandvicensis) 



Climate Change 

The	Pacific	Island	Climate	Change	Cooperative	and	
the	State	Wildlife	Action	Plan	both	identified	climate	
change	 as	 a	 major	 threat	 to	 the	 forest	 birds	 of	
Hawai‘i.	 Increasing	 temperature	will	 allow	vectors	
of	 avian	 disease	 to	 invade	 higher	 elevations,	
reducing	 and	 in	 some	 cases	 eliminating	 available	
habitat.	Creating	corridors	to	facilitate	distribution	
shifts	 is	 a	 priority	 strategy	 for	 mitigating	 this	
predicted	climate	change	impact	to	our	native	forest	
birds.	

Carbon Sequestration 

The	 Division	 recognizes	 that	 any	 reforestation	
project	requires	sustained	funding	and	commitment	
to	succeed.	We	are	actively	pursuing	innovative	new	
revenue	 streams	based	on	payment	 for	 ecosystem	
services	provided	by	the	lands	under	the	Division’s	
jurisdiction.	 Carbon	 sequestration	 (i.e.:	 the	 long‐
term	 storage	 of	 atmospheric	 carbon	 dioxide	 to	
mitigate	for	global	climate	change)	is	an	ecosystem	
service	for	which	a	market,	for	both	compliance	and	
voluntary	carbon	offsets,	already	exists.	Earlier	this	
year	a	video	was	produced	on	the	Division’s	forestry	
carbon	credit	projects	and	it	is	available	on	vimeo	at:	
https://vimeo.com/201803558.	 It	 highlights	 the	
successful	 Maui	 reforestation	 efforts	 occurring	 in	
the	Kahikinui	Forest	Reserve	and	the	Nakula	Natural	
Area	Reserve.	

Several	recent	developments	make	the	timing	right	
for	 an	 exploration	 of	 methods	 for	 carbon	 capture	
and	 innovative	 financing	 for	 natural	 resources	
within	the	Hawaiian	Islands.	At	the	global	scale,	the	
Paris	 Climate	 Accord	 has	 secured	 international	
commitments.	 Locally,	 Governor	 Ige	 recently	
announced	 as	 part	 of	 his	 Sustainable	 Hawaii	
Initiative,	 commitments	 to	 protect	 30%	 of	 our	
priority	watershed	areas	by	2030.	The	Aloha+	

Challenge	 has	 been	 endorsed	 by	 all	 levels	 of	
government	 as	 a	 benchmark	 to	 measure	 Hawaii’s	
sustainability,	 with	 public	 and	 private	 sector	
support.		

 

 

For the People of Maui 

The	Kamehamenui	Forest	Project	will	increase	fresh	
water	 drinking	 supplies,	 increase	 opportunity	 for	
forest	 recreation,	 mitigate	 impacts	 of	 climate	
change,	 protect	 unique	 ecosystems,	 and	 provide	
habitat	 for	 endangered	 species.	 Most	 importantly,	
the	 project	 protects	 open	 space	 and	 the	 natural	
resources	 of	 the	 iconic	 landscape	 of	 Haleakalā	 for	
the	residents	and	visitors	of	Maui,	in	perpetuity.	

Conservation Funding Needs 

Hawai‘i	Forest	Legacy	Program	 				$4,000,000	

U.S.	Fish	and	Wildlife	Service	 	 				$2,000,000	

Hawai‘i	Legacy	Conservation	Funds	 				$1,000,000	

Other	Public	Funding	Needed	 	 				$3,000,000	

Total	Estimated	Funding	Need											$10,000,000	

 
 

					 	

FOR MORE INFORMATION: 
 
Scott Fretz 
Maui DOFAW Branch Manager 
808.587.4167 
Scott.Fretz@hawaii.gov 
 
Steve Rafferty 
Project Manager 
808.524.8564 
Stephen.Rafferty@tpl.org 

Haleakalā silversword outplanting volunteer 

Enhance,	protect,	conserve	and	manage	
Hawaii’s	unique	and	limited	natural,	cultural	
and	historic	resources	held	in	public	trust	for	
current	and	future	generations	of	the	people	of	
Hawaii	nei,	and	its	visitors,	in	partnership	with	
others	from	the	public	and	private	sectors.	

	

The	Trust	for	Public	Land	creates	parks	and	
protects	land	for	people,	ensuring	healthy,	
livable	communities	for	generations	to	come.	
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APPENDIX K 

Interim Adaptive Management Plan 
 

New Appendix associated with HCP Amendment 
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1.0 Introduction 

This Interim Adaptive Management Plan (AMP) identifies specific measures that Auwahi Wind will 

implement if the estimated fatality rate, evaluated as described below, exceeds the value needed to 

ensure compliance with the permitted take value over the permit term.  As discussed in Section 4.1.7 

of the HCP Amendment, Auwahi Wind implemented baseline minimization measures in 2018 and 

will continue to apply these measures for the duration of the permit, unless specific adaptive 

management triggers are reached that would initiate an adaptive management action.  The Interim 

AMP will be in effect upon permit issuance and until it is superseded by the AMP.  The AMP will be 

developed using the results of the ongoing risk analysis (Section 7.4.1.3 of the HCP Amendment) 

and will be provided to the US Fish and Wildlife Service (USFWS) and State of Hawaii Department 

of Land and Natural Resources: Division of Forestry and Wildlife (DOFAW) for review by April 30, 

2020.  All terms and acronyms are defined in the Auwahi Wind HCP Amendment.   

2.0 Evaluation Schedule 

The effectiveness of the minimization measures in place at Auwahi Wind will be evaluated on a 

routine basis to ensure compliance with the permitted take value.  These evaluations will take place 

as part of routine reporting tasks and scheduled agency reviews, as well as in response to observed 

take. 

Table 1. Schedule for Regular Evaluation of Minimization Measures. 

Period Action Timeframe 

Immediate 

Evaluations 
Summary of Take Report 

Due within 3 weeks 

of observed take 

Semi-Annual 

Evaluation  
HCP Semi-Annual Compliance Report Due January 31 

Annual 

Evaluations  

HCP Annual Compliance Report Due August 31 

AMP Review  

Scheduled with 

USFWS and 

DOFAW after 

Annual Report  

Scheduled 

Evaluations  

Adaptive Management Action Review Due February 28 

If adaptive management actions are required, 

implement adaptive management actions1 
Due March 31 

1. See Follow-up Evaluation in Section 2.4 
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To track compliance, Auwahi Wind will use Evidence of Absence (EoA) to evaluate the Post-

Construction Mortality Monitoring (PCMM) data and calculate the Baseline Fatality Rate (BFR) 

which is then compared to the Threshold Value (TV) .  The TV for Auwahi Wind is 6.45 based on 

analysis presented in Section 7.4.1.1 of the HCP Amendment. 

Additionally, Auwahi Wind will track the BFR relative to each of the tiers of take (Table 2) to 

support agency discussions during routine reviews.   

 Table 2. Average Take Rates for Each Tier Over 20 Years. 

Tier Maximum Take Average BFR 

4 81 4.05 

5 115 5.75 

 

The details from the schedule are described in the following subsections.   

2.1  Immediate Evaluations  

Summary of Take Report (on Observed Fatalities):  Auwahi Wind notifies USFWS and 

DOFAW of any bat fatality observed during PCMM or incidentally and submits a Summary of Take 

report within 3 weeks.  The Summary of Take report is described in Appendix E and will include the 

following items related to adaptive management (in addition to other reporting requirements): 

 Direct Take estimate; 

 Direct Take projection; 

 Calculation of the BFR and comparison of BFR to TV; and 

 Comparison of BFR to tier based rates. 

2.2 Semi-Annual Evaluations 

HCP Compliance Report:  Auwahi Wind summarizes the HCP compliance in a semi-annual 

report provided to USFWS and DOFAW in January each year.  The semi-annual report will include 

the following items related to adaptive management (in addition to other reporting requirements):  

 Direct Take estimate; 

 Direct Take projection; 

 Calculation of the BFR and comparison of BFR to TV; and 

 Comparison of BFR to tier based rates. 
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2.3 Annual Evaluations 

HCP Compliance Report:  Auwahi Wind summarizes HCP compliance in an annual report 

provided to USFWS and DOFAW in August each year.  In an annual meeting, Auwahi Wind 

reviews the HCP compliance status summary and take estimate projections with USFWS and 

DOFAW. The annual reports will include the following items related to adaptive management (in 

addition to other reporting requirements):  

 Direct Take estimate; 

 Direct Take projection;  

 Calculation of the BFR and comparison of BFR to TV; 

 Comparison of BFR to tier based rates; and, 

 Adaptive management actions triggered or taken during the reporting year.   

AMP Review: The AMP is intended to be a living document and will be updated as new 

information becomes available. Auwahi Wind will review the current AMP during the annual 

meeting with USFWS and DOFAW. Prior to the annual meeting, Auwahi Wind will review and 

summarize new literature relating to the development and effectiveness of minimization measures 

for the Hawaiian hoary bat and similar bat species.  Literature to be reviewed includes: site-specific 

data, peer-reviewed literature, annual reports, industry publications, literature recommended by 

USFWS and DOFAW, or other sources. If Auwahi Wind determines, in consultation with USFWS 

and DOFAW, that new minimization measures are applicable and likely to be an improvement over 

those currently implemented or proposed in the AMP, the AMP will be updated to include the new 

measures and provided to the agencies for approval. 

2.4 Scheduled Evaluations 

Adaptive Management Action Review: Auwahi Wind will evaluate the PCMM data from the start 

of monitoring through December 31 of the preceding year (the most recent complete calendar year) 

to calculate the BFR using EoA in years 2020, 2025, and 2030. Auwahi Wind will then compare the 

BFR to the TV. 

 If the BFR exceeds the TV, adaptive management actions, as described in Section 3 of the 

Interim AMP, will be implemented no later than March 31. See Follow-up Evaluation below.  

 If the BFR does not exceed the TV, no action will be required. 

Follow-up Evaluation:  When adaptive management actions are implemented, the effectiveness of 

the actions will be assessed after two years using PCMM data. At that time, the BFR will be 

compared to the TV to determine if additional adaptive management actions are warranted. Should 

the BFR exceed the TV at that time, adaptive management actions will be implemented as described 
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in Section 3 of the Interim AMP, and the BFR will be re-evaluated again at 2-year intervals until the 

BFR is equal to or less than the TV. Should adaptive management actions be implemented less than 

2 years from a scheduled evaluation year (2025 or 2030), the next evaluation will occur 2 years after 

the adaptive management actions instead of at the scheduled evaluation.  

3.0 Adaptive Management Actions 

Auwahi Wind has identified initial adaptive management actions based on understanding of 

Hawaiian hoary bat life history, PCMM, observations at the site, peer reviewed literature, and 

preliminary results of nacelle-level acoustic and thermal imagery studies conducted in 2018 and 

2019.  These findings demonstrate:  

1. The majority of bat activity occurs in the first 6 hours of the night. 

2. The months of May through October represent the highest continuous months of observed 

fatalities. 

3. The geographic distribution of fatalities shows Turbines 1-4 have a higher proportion of observed 

fatalities than Turbines 5-8. 

Adaptive management actions will be required if, at a Scheduled Evaluation or Follow-up 

Evaluation, the BFR exceeds the TV.  If adaptive management actions are required, Auwahi Wind 

will implement adaptive management actions in the order listed below.  

1. Temporal redistribution of curtailment nights: Curtailment at 6.9 m/s would be continued 

for the first 6 hours of the night for the months of August through October.  Cut-in speeds 

for the remaining hours of the night would be 5.0 m/s.  This would provide an additional 

704 Curtailment Nights (see definition in Section 7.4.1.1 of the HCP Amendment), with cut-

in speeds of 6.9 m/s for the first 6 hours of the night, to be redistributed.  These additional 

Curtailment Nights would be applied May 5 through July 31 to address the intermediate risk 

months. 

2. Spatial redistribution of curtailment nights: A higher proportion of fatalities have been 

observed at turbines 1-4 than at turbines 5-8.  Redistribution of curtailment nights from 

turbines 5-8 to turbines 1-4 would be the second adaptive management action.  The 

redistribution will allocate Curtailment Nights from turbines 5-8 from May 5 through July 31 

to turbines 1-4 either nightly or seasonally.  Selection of nightly or seasonal application 

would be based on post construction monitoring results following the implementation of the 

redistribution described above in action 1.   

3. Should a redistribution of curtailment nights not provide sufficient minimization to keep the 

Project within the total take authorization, Auwahi Wind will implement an acoustic 

deterrent system or an alternative minimization technology (provided they are commercially 

available, demonstrated to be effective in Hawai’i, and determined not to negatively impact 

other wildlife).   
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4.0 Adaptive Management of Baseline Minimization 

The suite of minimization measures available to reduce the risk to bats may change over time 

because of ongoing industry research and development of new technology.  Auwahi Wind may 

propose a change to baseline minimization measures identified in the HCP Amendment (Section 

4.2.7) or adaptive management actions in the AMP, such as replacement of low wind speed 

curtailment with bat deterrent technology.  Such a change would be subject to review and approval 

by USFWS and DOFAW prior to being implemented at the Project. 
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