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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 propersg restrictions will not
be impod if those efforts attract species listed as threatermedndangeredo their property,

or result in increased populations tifreatened orendangeredspecies already presentn

return for voluntary conservation commitments,Safe Harbor Agreemegives the Permittee
incidental take assurances allowing future alteration or modification of the enrolled property
back to its original baseline condition§his cooperative effort provides landowners with a way
to manage enrolled lands to support the congation of listed species while conducting certain
other landuse practices Without this cooperative government/private effort, the enrolled
property would be less valuable to the recoverytlofeatened or endangered speciesthe

future.

The Keauhou,IK™ 0 { I TS | I NtbeRAddemehtdE&&ideS yow the U.S. Fiahd

Wildlife Service (Servicez G KS {dGFGS 2F 1 gFA~A 5SLI NIYSYy(d
(DLNR) and Kamehameha Sch@kB)will work together towards the restoration and

enhancemenof habitat for native plants and animals on certain privately owned land&Sof

GKS RAAGNAROG 2F YI~n 2y @BKS GKSdzAKaS H a/(RS NYF A £l BUJ
Property) totaling 32,280 acre&ee Figure 1)TheAgreement promotes reary of the

Federal and Stateendangered! f | glot @INI~ A LoxddS@bdSNII G 6+ A~ A~ ' 1 S LI
(Loxops coccineusz ~ ! | AHenhghdthus wilsdmi © “VéstiaNadgcaccimea>z ~ L 2 2 NJ

Hawaiian HawkRuteo solitarius = b Ty T 2 NJ |Bragtd sankiicgnaidr2 Z3 S & n 2 NJ
Hawaiian CrowCorvus hawaiiengis> ~ n LJS™ | LIS~ I 2 Ndsilrus gimededsl y | 2 | NEB

semotu$ and twentyfive threatened or endangered plant species (the Covered Species
through habitat restoration and management praetc

Over its 5@year term, it is expected that the Agreementvaiid in increasing the curremange

of the Covered Species, restoring these species to parteif klistoric ranges, increasirtige

total population of these species, and reestablishirlglywopulations of these species, thus

contributing to their overall recoveryAdditionally, the Agreement will reduce habitat

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

lands within the south central regich¥ | F g A~ A LatlyR IyR gAfft |4

KS stewardship of native habitats at Keaul®oonducted in close cooperation with many
organizations, most notably the Three Mountain AlliaGEMA)
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This report covers yedrof the Agreement and includes the time period fraly 1, 202 to
June 302023 (F23).
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Figure 1. Map dfhe Enrolled Property

2. Covered Activities

2.1. Predator Control

The control of mammalian predators increases survivorship of native plants and animals. In the
AgreemenE Y{ O2YYAUGSR (G2 NBY2@Ay3a TSN}t R23a I yF
Group(AWG)or other designated entityto conduct predator control efforts for feral cst

Y2y 322aSas | giddetdkinided byAh€ working groLimto velnerable to
predation on the Enrolled Property in the future.
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The DLNR Division of Fetey and Wildlife (DOFAVEpntinued to manage théhree A24
Goodnature traps deployeh FY19/ S NJ G KS { (itb do&rol yaiE ¥nfl mahgoosksy

2 A0K GKS NBOIFLIWdZNE 2F GKS NBftSIFaSR ~“Fftltn
by AWGmembers.

2.2. Restoration Outplanting

The outplanting of common and rare native species increases biodiversity and native forest
cover. In theAgreement KS committed t@lanta minimum of 20,000 seedlings during each 5
year period across the Enrolled Proper

In F23, 12,057native plants
including7,616koa seedlings
were plantedon the Enrolled
Property, for a total of74,484
native plantsof 38 species
planted over the firsfive years

of the Agreemen(see Table 1)
All restoration outplanting
occurred outside of Forest Bird
Stratum 1in FY3. Plantingareas
were concentratedn the lower
portions of the Enrolled Property
(seeFigure3). Outplanting was
conducted by collaborators and
vendors and included4 staff
plantings and0 educational
group plantings for school and
community members. A total of
544 volunteers of allges helped
with these reforestation efforts
and learned about native plants, b
forest ecology, and the v
importance of watershed
restoration(see Figure 2)

A4

Figure2¢ a! AGFTFF 2dziLX b ydAy 3

Ay
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Tablel. Number of seedlings plardéy species

Name Scientific Name FY19| FY20| FY21| FY22| FY23| Total
Koa Acacia koa 11,596| 9,057| 7,707| 10251| 7,616| 46,227
Maile Alyxia stellata 415 138 293 133 67| 1,046
t I WA Y A dz| Astelia menziesiana 150 50 10 - 63 273
tnld I Charpentiera obovata 222 - - - - 222
Wnt I LI Chelrodgndrorlrlgynum 549 94| 1,531 268 532 2974

subsp.trigynum

| n LJdz¥dz L Cibotium glaucum 11 - - - - 11
WnKn @I A Clermontia hawaiiensis 477 - - 504 8 989
WnKn @I A Clermontia montidoa 254 - 275 2 - 531
WnKn @I A Clermontigparviflora 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
7 1 A7 dz]l A | Dianella sandwicensis 225 - - - - 225
Y Yl £ A WA Dodonaea viscosa 1,769 25| 3,921 561 677| 6,953
bl WSyl ~ § Dubautia linearis - - - 6 - 6
Yngl Wdz llex anomala 7 - 22 - - 29
Manono Kadua sp. - - - 1 - 1
Ynill SY2I| Melicope clusiifolia 10 - - 116 1 127

Metrosideros 702

Wn KA Wl | polymorphavar. 190 6 315 114 1,327

polymorpha

Naio Myoporum sandwicense - - - - 3 3
YI £ SI | Myrsine lessertiana 438 48 | 1,725 553 239| 3,003
YI £ S f I{ Myrsine sandwicensis - - - 39 - 39
t Il LJ2f 2 1 Phytolaccasandwicensis| 1,110 - - 70 83| 1,263
anYl 1A Pipturus albidus 361 92 - 5 343 801
t nLJ £ I ] Pisoniaumbellifera 23 - - 2 402 427
Yl gl Pittosporum hawaiiense 14 4 - - - 18
I IPYI gl Pittosporum hosmeri 21 120 98 - 2 241
Yl gl Pittosporum sp. - - - 708 67 775
Yl _f I WI £ || Plectranthus parviflorus 16 i i - - 16
wahine
Loulu Pritchardia beccariana - 15 - - - 15
YIIl LJA1 2 ~| Psychotria hawaiiensis - - - - 100 100
~ kala Rubus hawaiensis 5 10 - - - 15
tngl S Rumex giganteus - - - 105| 311 416
anyStsS Sapindus saponaria 14 - - - 40 54
Tliahi Santalum sp. - 20 - - - 20
Naupaka kuahiw| Scaevola gaudichaudian - - - 34 186 220
anYlysS Sophora chrysophylla 921 369 946 340 384 | 2,960
“~KSft 2 1 Vaccinium calycinum - - 1 49 49 99

Total Outplantings 20,295| 10,207| 17,844 | 14,080| 12,057 | 74,484
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2.3. Silviculture
Koa reforestation and stand improvemetreatesnew forest in formerly logged areas and

pasture lands, increaseoil water retention capacity, and provigaesting and foraging habitat

F2NI I F gl AALY F2NBAG

0 AANEReiNENt KSlcd@nmittdd yo lRstablishldS ~ | LIS ~

minimum of 1,000 acres of new koa staraier its 50year term

In FY3, silviculture activities did not occur within Forest Bstlatum 1. Outside of Forest Bird
Stratum 1,59 acres of new koa stands were plantéadl; a total of 4.7 acres of koglanted over
the firstfive years of the Agreentd (see Figuré and Table 2 Koa was plaet at a spacing of
HNQ E HAnQ teRsYgrackelitd redude the megd for thinning in the futur@ther




Y S| dzK 2 dzXZ Y brAgreefidntABnual Replidt FY2

stand improvement activities includesinglirg of 162 acres within stands planteid FY?2Jand
FY220 remove competitive branches at the top of each koa seedfingning of lower
branchesfrom the base to 8 ft in heightacrossl31acres within stands planted fRY20and
FY21lto improve stem formas well as fertilization of 221 acreskoa planted in FX1, F22,
and FY23

Legend \ A b
I FY23 New Koa Stands \
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Tree Cover ool
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Scattered : - : < & R
Very scattered PN e =g
P e A 005 < 2Miles 7 7 A aA S v

Figured. Map of koa silviculture

Table2. Acres ofkoa silviculture

Action FY19 FY20 FY21 FY22 FY23 Total
New Stands Plante| 135 62 70 91 59| 417
Thinning 105| 165| - - - 270
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AN

Figureb. Pruning lower branches of young koa to improve stem form

2.4. Fence and Ungulate Control

Fencegrovide protection to native habitats by keeping animals such as pigs, goats, and sheep
out of sensitive areadn the Agreemenf KS committed tactively manage the Enrolled

Property as an ungulatzee area inside fenced conservation management uni® (600

acres) throughouits duration Fencesequired to maintain zero tolerance for feral ungulates

on KS lands are maintained to ensure woody vegetation aréemcksare cleared andences
areregularlyinspected for damage from tree falls and ungel&tgress.Fence sectionwill be
replaced as their condition deteriorates during the life of thgreement
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In FY3, all Keauhou fencelines (approximat&88.6 miles) were inspected at least semi

annually, with most fences inspecteed3imes per year (see Figug¢ Fence inspection
frequency is based on fence location, fence condition, potential risk to fence damage, and
animal pressure. Units adjacent tceass 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 mantenance such as adding pins or skirt and repairing damage from treefalls were
conducted as needed.

S 75 | LY T

-
-
-
-
-
-
-
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Figure6. Map of fences maintained and units with pig sign
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Additional fence work to
prevent further ingress into
Keauhou includedeplacement
of the Pdu Ln fagmakai
fenceline which separatdbe
Puu L fag unit from the area [
in lower Keauhou where pig :
ingress is occurron(seeFigure
7). Thecurrentn pé & A N&
deteriorating and is being
replaced with the smaller meshig
13nyé K23IHANB
size used terevent potential :
ingress of small piglets. About &
1,150 mof fencewasreplaced
in F23.

Ungulate presence within
fenced conservation
management units was
monitored. In upper Keauhou,
for the eigth consecutive year,
no fresh or intermediate T ) G L S D
ungulate sign was observed Figure?.'w SLX F OSYSyYyid 2F YE LA
along annually monitored

transects that traverse forested kipukas.

as

Pig ingess first observed in Lower Keauhou in FY20, continues to be a proBigrsign is
regularly observed in the area between the main road the the Palakea fencelingtfeom
border with the new lower fence unit up to Rz ["a S&€ Figuré). Despitefence repair

and replacement andhcreased control effortsever the past two yearsncluding trappingsix
corral traps, one moveable box trap, and a pig baigd hunting, pig numbers continue to
increase in this area. A total of 125 pigs waessoved from this area in FY23, with an
estimated 150 pigs remainir(gee Table 3) A strategy has been developed to return this unit
back to neaizero levels within two years (by the end of FY25) and additional ungulate
management has been contracted. igktrategy will include additional corral traps, regular
hunts, and increased fence inspection/maintenante addition, TMA has secured State CIP
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funding through DOFAW to install 4,6000f new fencing along Powerline Road, which will
split the large Kauhou fenced unit into two smaller units

Ungulate control efforts in the newly fenced unit (FY21) in the Lower Ranch included scouts and
trapping. Threetraps (2 corral and one moveable box trapgre set up in this unit and are

checked daily. A totalf®9 pigs were removed from the unitvith an estimated 50 pigs
remaining(see Table 3)Monitoring surveys in F8dbserved low levels of pig sign

Collaboration with DOFAW Natural Area Reserves System (NARS) staff continued in an effort to
locatelonel LA 3 AYy GKS tdzZ dz YALIMz dzyAld 6KSNB LIAIT &A-

andtrapsremain set in this unit.

Table3. Pigs removedrom Lowe Keauhou and Lower Ranch units

Unit FY19 FY20 Fy21 FY22 FY23 Total
Trap| Hunt| Trap| Hunt | Trap| Hunt | Trap| Hunt | Trap| Hunt

Lower Keauhol - - 1 2 - -1 34 10| 90 35| 171

Lower Ranch* - - - - - -1 26 41 29 0 59

*The Lower Ranch unit was completedFY21

2.5. Weed Monitoring and Control

Weed control and suppression supports the increase and diversity of native plant popslation
In the Agreement, KS committeéd suppress four species of priority weeds (faye(ella fayg,
ginger Hedychium gardnerianujnstrawberry guavaRsidium cattleianurp and Himalayan
raspberry Rubus ellipticy3 below 10% on the Enrolled Property within conservation fences,
provided hat adjacent landowne@nanagement includes continued weed contr&egular
weed surveyinform prioritization of weedsuppressiorefforts and evaluation of the efficacy of
current efforts. Weed survey schedules arformed by historical target species density levels,
target species biology, and human traffic levels.

In FY3, KS suppressed weed species ack386acres on the Enrolled Property (see Figdye
Suppression activities occurred @ril82acres withn Forest Bird Stratum 1 anddB5acres on
the remainderof the Enrolled Property. In addition to the four priority weed spedigetsof
suppression efforténcludedblackberry Rubus argutus banana pokaRassiflora tarminiang
and Japanese anemerfAnemone hupehensigr. japonicg.

10
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Figure8. Map of weed monitoring and control

Overall, survey efforts from F¥thdicate that populations of the four priority weed species
remainwell below 10% cover on the Enrolled Property witbonservation fences.

KS assess&dj254acres for target weed species via ground surveysddition to prioritizing

areas for weed controlhiese assessments located a populatioswu$pectedAndean raspberry
(Rubus glaaug (see Figure 9), as welsa single Australian tree feri©yathea coopein 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.

11
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7

AR AN L
Figure9. Andean raspbernR

3 )
ubus glaucysn

lower Keauhou along Palakea fenceline

2.6. Fire Threat Management

Fire risk reduction and fire preparedness reduce the incidence and severity of fire impacts to
native ecosystems. In thgreement KScommittedto maintainprimary access routes arad
similar storage capacity (225,000 gallons) and distribution of watexéeted at the start of the
Agreement, although actual locations of water sources may change over time.

12
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Figure 1. Map of water sources and access routes maintained

In F23, KS inspected and maintained all waseurces (4 catchments, 12 tanks, and 3
reservoirs), access routes (27.5 miles of primary and 3.5 miles of secondary, avat)e fire

break that was installed in FY{$€e Figure 11)Maintenance of water sourcascluded

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 appnaately 68 nies of ertiary roadways
Maintenance of the firebreak included semiannual spraying of vegetation.

13
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27.wSaLkRyasS G2 wlcLAR "nKA~F 5SIFGK
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ROD was first confirmed at

Keauhou in June 2017 near

the 2012 wildfire area in

lower Keauhou. Over the

pastfive years, both

confirmed cases and

symptomatic trees have

primarily been found in lower

Keauhoun areas outside of

conservation fencesWhile

several individual

symptomatic trees have been

identified in upper Keauhou

FYR Yofl dzSIF C2NBaGs y2 | NBI a

of extensve dieback have

been observed in upper

Keauhou (see Figure 13n

FY3, the number of trees Figurel2. BIISC sampling a symptomatic tree at Keauh
appearing to be symptomatic

continued to increase across lower Keauhou (see FigureTN8A and BIISC crews sampled
suspect ROD trees in Lower Keauhou in JUl2 20ctober 2022, January 2023, and March 2023
(see Figure 12). Each time, nine to eleven trees were sampled, but ondf tre35 trees
tested positive for ROD. A pathologist from the U.S. Forest Service joined TMA and BIISC staff
in April to furtherinvestigate the diebackand sampled five recently dead treeResults 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 EnrolledyPimpkeS.

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
2y "I KA~I F¥2NBaidao
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