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1. Introduction 

The Federal and State Safe Harbor programs encourage proactive conservation efforts by non-

Federal landowners while providing them certainty that future property-use restrictions will not 

be imposed if those efforts attract species listed as threatened or endangered to their property, 

or result in increased populations of threatened or endangered species already present.  In 

return for voluntary conservation commitments, a Safe Harbor Agreement gives the Permittee 

incidental take assurances allowing future alteration or modification of the enrolled property 

back to its original baseline conditions.  This cooperative effort provides landowners with a way 

to manage enrolled lands to support the conservation of listed species while conducting certain 

other land-use practices.  Without this cooperative government/private effort, the enrolled 

property would be less valuable to the recovery of threatened or endangered species in the 

future. 

 

The Keauhou, Kŀ ǹ {ŀŦŜ IŀǊōƻǊ !ƎǊŜŜƳŜƴǘ (the Agreement) describes how the U.S. Fish and 

Wildlife Service (ServiceύΣ ǘƘŜ {ǘŀǘŜ ƻŦ Iŀǿŀƛ ƛ 5ŜǇŀǊǘƳŜƴǘ ƻŦ [ŀƴŘ ŀƴŘ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ 

(DLNR) and Kamehameha Schools (KS) will work together towards the restoration and 

enhancement of habitat for native plants and animals on certain privately owned lands of KS in 

ǘƘŜ ŘƛǎǘǊƛŎǘ ƻŦ Yŀ ǹ ƻƴ ǘƘŜ ǎƻǳǘƘŜŀǎǘŜǊƴ ǎƭƻǇŜ ƻŦ aŀǳƴŀ [ƻŀ ƻƴ ǘƘŜ ƛǎƭŀƴŘ ƻŦ Iŀǿŀƛ ƛ ό9ƴǊƻƭƭŜŘ 

Property) totaling 32,280 acres (see Figure 1).  The Agreement promotes recovery of the 

Federal- and State-endangered !ƭŀǿơ ƻǊ Iŀǿŀƛ ƛ /ǊŜŜǇŜǊ όLoxops manaύΣ Iŀǿŀƛ ƛ 'ƪŜǇŀ 

(Loxops coccineusύΣ !ƪƛŀǇǁƭņ ŀǳ όHemignathus wilsoniύΣ L ƛǿƛ όVestiaria coccineaύΣ Lƻ ƻǊ 

Hawaiian Hawk (Buteo solitariusύΣ bŢƴŢ ƻǊ Iŀǿŀƛƛŀƴ DƻƻǎŜ όBranta sandvicensisύΣ !ƭŀƭņ ƻǊ 

Hawaiian Crow (Corvus hawaiiensisύΣ nǇŜ ŀǇŜ ŀ ƻǊ Iŀǿŀƛƛŀƴ IƻŀǊȅ .ŀǘ όLasiurus cinereus 

semotus) and twenty-five threatened or endangered plant species (the Covered Species) 

through habitat restoration and management practices.  

 

Over its 50-year term, it is expected that the Agreement will aid in increasing the current range 

of the Covered Species, restoring these species to part of their historic ranges, increasing the 

total population of these species, and reestablishing wild populations of these species, thus 

contributing to their overall recovery.  Additionally, the Agreement will reduce habitat 

fragmentation by connecting a network of protected and managed state, federal, and private 

lands within the south central region ƻŦ Iŀǿŀƛ ƛ LǎƭŀƴŘ ŀƴŘ ǿƛƭƭ ŀƭǎƻ ōŜƴŜŦƛǘ ƻǘƘŜǊ ƴŀǘƛǾŜ ǎǇŜŎƛŜǎΦ 

 

KS stewardship of native habitats at Keauhou is conducted in close cooperation with many 

organizations, most notably the Three Mountain Alliance (TMA).   
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This report covers year 5 of the Agreement and includes the time period from July 1, 2022 to 

June 30, 2023 (FY23). 

   

   
     Figure 1. Map of the Enrolled Property 

 

2. Covered Activities 

2.1. Predator Control 

The control of mammalian predators increases survivorship of native plants and animals.  In the 

AgreementΣ Y{ ŎƻƳƳƛǘǘŜŘ ǘƻ ǊŜƳƻǾƛƴƎ ŦŜǊŀƭ ŘƻƎǎ ŀƴŘ ǘƻ ǇǊƻǾƛŘƛƴƎ ŀŎŎŜǎǎ ǘƻ ǘƘŜ !ƭŀƭņ ²ƻǊƪƛƴƎ 

Group (AWG) or other designated entity, to conduct predator control efforts for feral cats, 

ƳƻƴƎƻƻǎŜǎΣ ŀƴŘ Ǌŀǘǎ ƛŦ !ƭŀƭņ are determined by the working group to be vulnerable to 

predation on the Enrolled Property in the future.   
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The DLNR Division of Forestry and Wildlife (DOFAW) continued to manage the three A24 

Goodnature traps deployed in FY19 ƴŜŀǊ ǘƘŜ {ǘŀǘŜ ƴŢƴŢ Ŏŀōƛƴ to control rats and mongooses.  

²ƛǘƘ ǘƘŜ ǊŜŎŀǇǘǳǊŜ ƻŦ ǘƘŜ ǊŜƭŜŀǎŜŘ ŀƭŀƭņ ƛƴ Cŀƭƭ нлнлΣ ƴƻ ǇǊŜŘŀǘƻǊ ŎƻƴǘǊƻƭ ƛǎ ŎǳǊǊŜƴǘƭȅ ǇƭŀƴƴŜŘ 

by AWG members.  

 

2.2. Restoration Outplanting 

The outplanting of common and rare native species increases biodiversity and native forest 

cover.  In the Agreement, KS committed to plant a minimum of 20,000 seedlings during each 5-

year period across the Enrolled Property. 

 

In FY23, 12,057 native plants, 

including 7,616 koa seedlings 

were planted on the Enrolled 

Property, for a total of 74,484 

native plants of 38 species 

planted over the first five years 

of the Agreement (see Table 1).  

All restoration outplanting 

occurred outside of Forest Bird 

Stratum 1 in FY23.  Planting areas 

were concentrated in the lower 

portions of the Enrolled Property 

(see Figure 3).  Outplanting was 

conducted by collaborators and 

vendors and included 14 staff 

plantings and 20 educational 

group plantings for school and 

community members.  A total of 

544 volunteers of all ages helped 

with these reforestation efforts 

and learned about native plants, 

forest ecology, and the 

importance of watershed 

restoration (see Figure 2). 

 
     Figure 2. ¢a! ǎǘŀŦŦ ƻǳǘǇƭŀƴǘƛƴƎ ǁƘƛ ŀ 
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Table 1. Number of seedlings planted by species 

Name Scientific Name FY19 FY20 FY21 FY22 FY23 Total  

Koa Acacia koa  11,596 9,057  7,707  10,251 7,616 46,227 

Maile Alyxia stellata  415 138  293  133 67 1,046  

tŀΨƛƴƛǳ Astelia menziesiana  150 50  10  - 63  273  

tņǇŀƭŀ Charpentiera obovata  222 -  -    - -  222  

ΨnƭŀǇŀ Cheirodendron trigynum 
subsp. trigynum  

549 94  1,531  
268 532 

 2,974  

IņǇǳΨǳ Ǉǳƭǳ Cibotium glaucum  11 -  -    - -  11  

ΨnƘņ ǿŀƛ Clermontia hawaiiensis  477 -  -    504 8  989  

ΨnƘņ ǿŀƛ Clermontia montis-loa  254 -  275  2 -  531  

ΨnƘņ ǿŀƛ Clermontia parviflora  6 -  -    - -  6  

Pilo Coprosma ochracea 1,231 143  -    - -  1,374  

Pilo Coprosma rhynchocarpa - -  -    132 182 314 

Coprosma sp. Coprosma sp. 260 16  1,001  87 -  1,364  

¦ƪƛ ǳƪƛ Dianella sandwicensis 225 -  -    - -  225  

Ψ!ΨŀƭƛΨƛ Dodonaea viscosa  1,769 25  3,921  561 677  6,953  

bŀΨŜƴŀ Ŝ Dubautia linearis - - - 6 - 6 

YņǿŀΨǳ Ilex anomala  7 -  22  - -  29  

Manono Kadua sp. - - - 1 - 1 

YǹƪŀŜƳƻŀ Melicope clusiifolia  10 -  -    116 1  127  

ΨnƘƛΨŀ ƭŜƘǳŀ 
Metrosideros 
polymorpha var. 
polymorpha 

190 6 315 114 
702 

1,327 

Naio Myoporum sandwicense - - - - 3 3 

YǁƭŜŀ ƭŀǳ ƴǳƛ Myrsine lessertiana  438 48  1,725  553 239  3,003  

YǁƭŜŀ ƭŀǳ ƭƛΩƛ Myrsine sandwicensis - - - 39 - 39 

tǁǇƻƭƻ ƪǹ Ƴŀƛ Phytolacca sandwicensis  1,110 -  -    70 83  1,263  

aņƳŀƪƛ Pipturus albidus  361 92  -    5 343  801  

tņǇŀƭŀ ƪŢǇŀǳ Pisonia umbellifera  23 -  -    2 402  427  

IǁΨŀǿŀ Pittosporum hawaiiense  14 4  -    - -  18  

IǁΨŀǿŀ Pittosporum hosmeri  21 120  98  - 2  241  

IǁΨŀǿŀ Pittosporum sp. - -  -    708 67 775 

Ψ!ƭŀΨŀƭŀ ǿŀƛ ƴǳƛ 
wahine 

Plectranthus parviflorus 
16 -  -    

- - 
 16  

Loulu Pritchardia beccariana - 15  -    - -  15  

YǁǇƛƪƻ ǳƭŀ Psychotria hawaiiensis - - - - 100 100 

'kala Rubus hawaiensis 5 10  -    - -  15  

tņǿŀƭŜ Rumex giganteus - - - 105 311 416 

aņƴŜƭŜ Sapindus saponaria  14 -  -    - 40  54  

Iliahi Santalum sp. - 20  -    - -  20  

Naupaka kuahiwi Scaevola gaudichaudiana - - - 34 186 220 

aņƳŀƴŜ Sophora chrysophylla  921 369  946  340 384  2,960  

nƘŜƭƻ ƪŀǳ ƭņ ŀǳ Vaccinium calycinum - -  1  49 49 99 

Total Outplantings 20,295 10,207 17,844 14,080 12,057 74,484 
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     Figure 3. Map of restoration areas 

 

2.3. Silviculture 

Koa reforestation and stand improvement creates new forest in formerly logged areas and 

pasture lands, increases soil water retention capacity, and provides nesting and foraging habitat 

ŦƻǊ Iŀǿŀƛƛŀƴ ŦƻǊŜǎǘ ōƛǊŘǎΣ LƻΣ ŀƴŘ nǇŜ ŀǇŜ ŀΦ  Lƴ ǘƘŜ Agreement, KS committed to establish a 

minimum of 1,000 acres of new koa stands over its 50-year term. 

 

In FY23, silviculture activities did not occur within Forest Bird Stratum 1.  Outside of Forest Bird 

Stratum 1, 59 acres of new koa stands were planted, for a total of 417 acres of koa planted over 

the first five years of the Agreement (see Figure 4 and Table 2).  Koa was planted at a spacing of 

нлΩ Ȅ нлΩ όŘŜƴǎƛǘȅ ƻŦ млу trees per acre) to reduce the need for thinning in the future.   Other 
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stand improvement activities included singling of 162 acres within stands planted in FY21 and 

FY22 to remove competitive branches at the top of each koa seedling, pruning of lower 

branches from the base to 5-8 ft in height across 131 acres within stands planted in FY20 and 

FY21 to improve stem form, as well as fertilization of 221 acres of koa planted in FY21, FY22, 

and FY23.  

 

  
  Figure 4. Map of koa silviculture 

 

Table 2. Acres of koa silviculture 

Action FY19 FY20 FY21 FY22 FY23 Total 

New Stands Planted  135 62 70 91 59 417 

Thinning 105 165 - - - 270 
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2.4. Fences and Ungulate Control 

Fences provide protection to native habitats by keeping animals such as pigs, goats, and sheep 

out of sensitive areas. In the Agreement, KS committed to actively manage the Enrolled 

Property as an ungulate-free area inside fenced conservation management units (~29,000 

acres) throughout its duration.  Fences required to maintain zero tolerance for feral ungulates 

on KS lands are maintained to ensure woody vegetation around fences are cleared and fences 

are regularly inspected for damage from tree falls and ungulate ingress.  Fence sections will be 

replaced as their condition deteriorates during the life of the Agreement. 

     Figure 5. Pruning lower branches of young koa to improve stem form 
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In FY23, all Keauhou fencelines (approximately 39.6 miles) were inspected at least semi-

annually, with most fences inspected 3-4 times per year (see Figure 6).  Fence inspection 

frequency is based on fence location, fence condition, potential risk to fence damage, and 

animal pressure.  Units adjacent to areas with ungulates, which are subject to continuous 

animal pressure are checked monthly when possible.  Additionally, fence sections in thickly 

forested areas and therefore subject to tree falls, are checked at least monthly.  Minor repairs 

and routine maintenance such as adding pins or skirt and repairing damage from treefalls were 

conducted as needed.  

 

 

     Figure 6. Map of fences maintained and units with pig sign 
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Additional fence work to 

prevent further ingress into 

Keauhou included replacement 

of the Puu Lņƭņau makai 

fenceline which separates the 

Puu Lņƭņau unit from the area 

in lower Keauhou where pig 

ingress is occurring (see Figure 

7). The current 9-пфέ ǿƛǊŜ ƛǎ 

deteriorating and is being 

replaced with the smaller mesh 

13-пуέ ƘƻƎǿƛǊŜ ǘƘŀǘ ƛǎ ǎǘŀƴŘŀǊŘ 

size used to prevent potential 

ingress of small piglets. About 

1,150 m of fence was replaced 

in FY23.   

 

Ungulate presence within 

fenced conservation 

management units was 

monitored.  In upper Keauhou, 

for the eigth consecutive year, 

no fresh or intermediate 

ungulate sign was observed 

along annually monitored 

transects that traverse forested kipukas.  

 

Pig ingress first observed in Lower Keauhou in FY20, continues to be a problem.  Pig sign is 

regularly observed in the area between the main road the the Palakea fenceline from the 

border with the new lower fence unit up to Puǳ [ņƭņau (see Figure 6).  Despite fence repair 

and replacement and increased control efforts over the past two years, including trapping (six 

corral traps, one moveable box trap, and a pig brig) and hunting, pig numbers continue to 

increase in this area.  A total of 125 pigs were removed from this area in FY23, with an 

estimated 150 pigs remaining (see Table 3).  A strategy has been developed to return this unit 

back to near-zero levels within two years (by the end of FY25) and additional ungulate 

management has been contracted.  This strategy will include additional corral traps, regular 

hunts, and increased fence inspection/maintenance.  In addition, TMA has secured State CIP 

     Figure 7. wŜǇƭŀŎŜƳŜƴǘ ƻŦ Ƴŀƪŀƛ ǎŜŎǘƛƻƴ ƻŦ tǳ ǳ [ņƭņ ŀǳ ŦŜƴŎŜ 
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funding through DOFAW to install 4,600 m of new fencing along Powerline Road, which will 

split the large Keauhou fenced unit into two smaller units 

 

Ungulate control efforts in the newly fenced unit (FY21) in the Lower Ranch included scouts and 

trapping.  Three traps (2 corral and one moveable box trap) were set up in this unit and are 

checked daily.  A total of 59 pigs were removed from the unit, with an estimated 50 pigs 

remaining (see Table 3).  Monitoring surveys in FY23 observed low levels of pig sign.  

 

Collaboration with DOFAW Natural Area Reserves System (NARS) staff continued in an effort to 

locate lone ŀ ǇƛƎ ƛƴ ǘƘŜ tǳ ǳ YƛǇǳ ǳƴƛǘ ǿƘŜǊŜ ǇƛƎ ǎƛƎƴ ǿŀǎ ŦƛǊǎǘ ŘŜǘŜŎǘŜŘ ƛƴ C¸нлΦ DŀƳŜ ŎŀƳŜǊŀǎ 

and traps remain set in this unit. 

 

Table 3. Pigs removed from Lower Keauhou and Lower Ranch units 

Unit FY19 FY20 FY21 FY22 FY23 Total 

Trap Hunt Trap Hunt Trap Hunt Trap Hunt Trap Hunt 

Lower Keauhou - - 1 2 - - 34 10 90 35 171 

Lower Ranch* - - - - - - 26 4 29 0 59 

*The Lower Ranch unit was completed in FY21 

 

2.5. Weed Monitoring and Control 

Weed control and suppression supports the increase and diversity of native plant populations.  

In the Agreement, KS committed to suppress four species of priority weeds (faya (Morella faya), 

ginger (Hedychium gardnerianum), strawberry guava (Psidium cattleianum), and Himalayan 

raspberry (Rubus ellipticus)) below 10% on the Enrolled Property within conservation fences, 

provided that adjacent landownersΩ management includes continued weed control.  Regular 

weed surveys inform prioritization of weed suppression efforts and evaluation of the efficacy of 

current efforts.  Weed survey schedules are informed by historical target species density levels, 

target species biology, and human traffic levels.   

 

In FY23, KS suppressed weed species across 2,396 acres on the Enrolled Property (see Figure 8).  

Suppression activities occurred on 2,182 acres within Forest Bird Stratum 1 and 1,065 acres on 

the remainder of the Enrolled Property.  In addition to the four priority weed species, targets of 

suppression efforts included blackberry (Rubus argutus), banana poka (Passiflora tarminiana), 

and Japanese anemone (Anemone hupehensis var. japonica).  
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Figure 8. Map of weed monitoring and control 

 

Overall, survey efforts from FY23 indicate that populations of the four priority weed species 

remain well below 10% cover on the Enrolled Property within conservation fences.    

 

KS assessed 3,254 acres for target weed species via ground surveys. In addition to prioritizing 

areas for weed control, these assessments located a population of suspected Andean raspberry 

(Rubus glaucus) (see Figure 9), as well as a single Australian tree fern (Cyathea cooperi) in lower 

Keauhou along the Palakea fenceline.  This was the first time Andean raspberry was detected at 

Keauhou.  This species is naturalized on Maui and has previously been observed near Wright 

Road. 
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2.6. Fire Threat Management 

Fire risk reduction and fire preparedness reduce the incidence and severity of fire impacts to 

native ecosystems.  In the Agreement, KS committed to maintain primary access routes and a 

similar storage capacity (225,000 gallons) and distribution of water as existed at the start of the 

Agreement, although actual locations of water sources may change over time.   

  

     Figure 9. Controlling Japanese anemone in lower Keauhou  

     Figure 9. Andean raspberry (Rubus glaucus) in lower Keauhou along Palakea fenceline 
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     Figure 11. Map of water sources and access routes maintained  

 

In FY23, KS inspected and maintained all water sources (4 catchments, 12 tanks, and 3 

reservoirs), access routes (27.5 miles of primary and 3.5 miles of secondary roads), and the fire 

break that was installed in FY19 (see Figure 11).  Maintenance of water sources included 

spraying vegetation on and around catchment and tank areas, as well as removing debris from 

gutters.  Maintenance of access routes included removal of fallen trees and encroaching 

vegetation.  Passability was also maintained on approximately 68 miles of tertiary roadways.  

Maintenance of the firebreak included semiannual spraying of vegetation. 
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2.7. wŜǎǇƻƴǎŜ ǘƻ wŀǇƛŘ nƘƛ ŀ 5ŜŀǘƘ 

wŀǇƛŘ nƘƛ ŀ 5ŜŀǘƘ όwh5ύ ƛǎ ŎŀǳǎŜŘ ōȅ ǘǿƻ ŦǳƴƎƛΣ όCeratocystis lukuohia and Ceratocystis 

huliohia)Φ  ¢ƘŜǎŜ ŦǳƴƎƛ ƪƛƭƭ ǁƘƛ ŀ ōȅ ƎǊƻǿƛƴƎ ƛƴǘƻ the ǘǊŜŜΩǎ ǾŀǎŎǳƭŀǊ ǎȅǎǘŜƳ ŀƴŘ ōƭƻŎƪƛƴƎ ǿŀǘŜǊ 

movement to its crown.  Both fungi have been confirmed present ƛƴ ǁƘƛ ŀ ŦƻǊŜǎts across 

Iŀǿŀƛ ƛ LǎƭŀƴŘ ŀƴŘ Yŀǳŀ ƛΣ ǿƛǘƘ ŎƻƴŦƛǊƳŜŘ ǇƻǎƛǘƛǾŜ ŎŀǎŜǎ ŀƭǎƻ ǇǊŜǎŜƴǘ ƻƴ aŀǳƛ ŀƴŘ h ŀƘǳ. 

 

ROD was first confirmed at 

Keauhou in June 2017 near 

the 2012 wildfire area in 

lower Keauhou.  Over the 

past five years, both 

confirmed cases and 

symptomatic trees have 

primarily been found in lower 

Keauhou in areas outside of 

conservation fences.  While 

several individual 

symptomatic trees have been 

identified in upper Keauhou 

ŀƴŘ YơƭŀǳŜŀ CƻǊŜǎǘΣ ƴƻ ŀǊŜŀǎ 

of extensive dieback have 

been observed in upper 

Keauhou (see Figure 13).  In 

FY23, the number of trees 

appearing to be symptomatic 

continued to increase across lower Keauhou (see Figure 13).  TMA and BIISC crews sampled 

suspect ROD trees in Lower Keauhou in July 2022, October 2022, January 2023, and March 2023 

(see Figure 12).  Each time, nine to eleven trees were sampled, but only one of the 35 trees 

tested positive for ROD.  A pathologist from the U.S. Forest Service joined TMA and BIISC staff 

in April to further investigate the dieback, and sampled five recently dead trees.  Results are 

pending. 

 

KS staff regularly attend meetings of the statewide ROD Working Group to keep updated on 

current research and management recommendations and work with TMA and BIISC to map and 

sample suspect trees.  In addition, KS has provided access to the Enrolled Property to U.S. 

Forest Service researchers monitoring the presence, patterns, and impacts of ROD and U.H. Hilo 

researchers studying the extent to which ROD affects native Hawaiian forest birds dependent 

ƻƴ ǁƘƛ ŀ ŦƻǊŜǎǘǎΦ 

     Figure 12. BIISC sampling a symptomatic tree at Keauhou 
























