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L SUMMARY

CHAPTER 343, HAWAII REVISED STATUTES {HRS)
ENVIRONMENTALI ASSESSMENT

Projact Name: Pu®u Kukui Watershed Management Area (WMA) Natural Area Partnership

Proposing Agency / Applicant:
Division of Forestry and Wildlife
Department of Land and Natural Resources
State of Hawaii

Maui Pineapple Company, Ltd.
P. O. Box 187 .
Kahului, HI 96732-0187

Approving Agency:
Divisicn of Forastry and Wildlife
Department of Land and Natural Resources
State of Hawaii

Project Location:

Puu Kukui WMA, 8,661 acres in the District of Lahaina, County of Maui, State of Hawaii

Tax Map Key Acreage
4-1-1-17 5,780.00
4-2-1-1 {portion) 2,450.38
4-1-4-23 (portion) 0.40
4-1-5-10 1.75
4-1-5-13 2.48
4-1-5-16 <0.01

4-1-5-17 <0.01

4-3-1-1 (portion) 92.00
4-3-1-17 {partion} 334.00

Agencies Consultad/Requested to Review EA:
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US Department of Agriculture
Natural Resource Conservation Service - Maui District

US Department of Interior
Fish & Wildlife Service - Pacific Islfands Ecoregion - Environmental Services

DLNR/ Division of Forestry & Wildlife - Maui District
DLNR/ Division of Land Management - Maui District
DLNR/ State Historic Preservation Division
Natural Area Reserve System Commission

Department of Planning - Maui
Department of Water Supply - Maui

National Audubon Society - Hawai'i Chapter
Natural Resources Defense Council

Earth Justice Legal Defense Fund
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1. PROJECT DESCRIPTION

Background

The Pu”u Kukui Watershed Management Area (Pu*u Kukui WMA or PKWMA) was established in 1988 to
protect watershed forests and associated native plants and animals. At 8,661 acres, the Pu®u Kukui WMA is the
largest privataly-owned nature preserve in the state. Maui Pineapple Company, Ltd. {IMPC), a subsidiary of Maui Land
& Pineapple, Inc. {ML&P), began management programs in August 1988 under a management agreement with The
Nature Conservancy of Hawai'i (TNCH). The Nature Conservancy assisted MPC's PKW supervisor to implement
management programs, and has continued to act as a consultant to the project on an ad hoc basis. In July of 1992,
ML&P entered into a six-year contract with the State of Hawai'i as the first private tandowner participant in the
Department of Land & Natural Resources’ [DLNR) Natural Area Partnership {(NAP) program. An Environmental
Assessment was previously prepared for this project to satisfy NAPP requirements. However, because the Pu*u Kukui
WMA contract is scheduled to be renewed in 1999, MPC has prepared a new 6-year management plan and this
document. This Environmental Assessment describes possible impacts from management activities for the next six
years in the Pu®u Kukui WMA as required by the Natural Area Partnership program and State of Hawai i law.

The following section of this Environmental Assessment consists of a brief description of the Pu*u Kukui
WMA, overview of the native resources that are protected, and how those resources complement the Natural Area
Reserve System (NARS}. In the next section, management considerations that have shaped the management programs
are documented. A description of each management program follows, and includes a goal statement, an explanation
of the management method chosen, and a detailed timeline.

Summary dascription of the Affected Environmaent

Location

The Pu*u Kukui Watershed Management Area (PKWMA) stretches from about 480 feet elevation at
Honokchau Stream to the Pu®u Kukui summit, the highest point on Mauna Kahalawai {a.k.a. the West Maui Mountains)
at 5,788 feet elevation. The rain forests and bogs of the Pu'u Kukui WMA serve as a stable water source for Wast
Maui residents and industries. Maui Land & Pineapple Company depends on the watershed for agricultural and resort
use, and supplies water to the county water system and neighboring landowners. Native vegetation is an essential
component of this watershed system. Forest cover protects fragile mountain soils from erosion, and acts like an
immense sponge that absorbs heavy rains. Water is gradually released into streams and groundwvater aquifers, rather
than running off the surface in torrents to the sea. Subsequently, ML&P's conservation efforts in the Pu*u Kukui WMA
also benefit the shoreline resources of the Honolua - Mokulei* a Marine Life Conservation District. Unique bog and
stream ecosystems and native-dominated forests and shrub lands make up the majority of the watershed,

A significant amount of fresh water used by West Maui's residents, agriculture, and other commercial
businesses comes from this watershed area, and active management by all West Maui landowners is needed to prevent
damage to the native forests by feral ungulates [pig, goat & deer) and invading weeds. Nine strategic fences have
been built cooperatively by MPC, the State Division of Forestry & Wildlife {DOFAW), and TNCH staff in the PKWMA,
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Kahakuloa (4 fences) and Honokowai (4 fences) sections of the NAR, and the Kapunakea (1 fence) Preserve. These
kinds of cooperative projects improve the efficiency of management efforts and benefit the entire Kahalawai/West

Maui area.

Access to foot trails leading into the lower edge of the watershed area is along MPC owned roads through
pineapple fields. Pineapple harvesting and other agricultural activities involve the use of large trucks on unpaved {and
often muddy) roads, making access dangerous. This, coupled with the fragile native ecosystems in the watershed,
results in a policy of restricted public access to the Pu®u Kukui WMA. The road to Haela® au Cabin at 2,980 feet
elevation on Kaulalewalewa is the only direct road access into the watershed, and is passable only by four-wheel drive
vehicle. This environmental assessment does not address any impacts resulting from MPC’s agricultural activities

below the PKWMA,

Flora and Fauna

Pu'u Kukui WMA contains 17 terrestrial native natural communities {Appendix 1). These natural communities
vary from lowland shrub lands to montane forests and bogs. One of these communities is considered rare, as it occurs
in fewer than 20 sites worldwide: * Ohia fMetrosideros) Mixed Montane Bog. Seven of the native natural
communities found in the Pu*u Kukui WMA, including * Ohi* a Mixed Montane Bog, are also found in the West Maui

NAR.

Pu"u Kukui WMA is also home to at least 30 species of rare plants; including the only known Acaena exigua
{Liliwai) and five other rare plants endemic to West Maui {Appendix 2). Seven species of rare plants found in the
PKWMA are listed as Endangered by the U. S. Fish & Wildlife Service {USFWS). Twenty-three other rare plant species
are also listed as either Candidate (C) or Species of Concern {(SOC) by the USFWS.

Three native forest birds found in the PKWMA's forests are also found in the West Maui NAR: the * Apapane
(Himatione sanguinea sanguineal, * Amakihi (Hemignathus virens wilsonil, * 1" iwi {Vestiaria coccinea). The PKWMA
also provides habitat for the Pueo (Asio flammeus sandwichensis, Hawaiian Short-eared Owl} - a USFWS Species of
Concern, as well as for migratory and sea birds such as Kolea (Pluvalis fulva, Pacific Golden Plover), *Ulili
{Heteroscelus incanus, Wandering Tattler), Koa* e Kea {Phaethon lepturus dorotheae, White-tailed Tropicbird), and the
andangered *Ua‘u {Pterodroma phaeopygia, Dark-rumped Petrel}.

Seven species of rare native tree snails (Partulina perdix, P. splendida, P. tappaniana, Perdicella kuhnsi, etc.;
see Appendix 2) have been observed and recorded in the PKWMA in the past ten years. A snail species not seen on
Maui for half-a-century; Newcombia cumingi, was rediscovered in the PKWMA in 1894 by PKW staff. Other rare
invertebrate species include the endemic Hawaiian damselfly fMagalagrion pacificum); a candidate endangered species,
as well as others. Also, Hawai'i's only endemic land mammal; the endangered Hawaiian Hoary Bat {Lasiurus cinereus
semotus) has been observed by PKW staff at various locations throughout the watershed.

Historical/Archeological and Cultural Sites

Although no archaeological surveys have been conducted within the boundaries of the Pu®u Kukui WMA no
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historic sites are known to exist in the area. In the lower elevations, agricultural related structures such as ditches and
terraces are expected to be present while in the higher alevations only trails and/ar temporary shelters might be
expected. After a preliminary review of the proposed management activities by the State Historic Division {SHP)
followed by an staff discussion between SHP and DOFAW, it was agreed that to ensure the proposed management
activities would have negligible or no impact on any possible historic sites, MPC will contact the SHP prior to the
commencement of any of these activities so that SHP may inspect the project areas. No survey of the management
sites is called for at this time. in the event that MPC staff do encounter evidence of historic sites at a site of
management activity, they will notify SHP staff to obtain their input and suggestions. Proposed fencing projects which
might be considered a source of disturbance will be of short length, require minimal line cutting and will be constructed
with metal T-stakes that will pose little risk to potential sites. In the long term, the proposed activities should provide
pratection for historic resources by eliminating disturbance from ungulates.

Adjacent Natural Resources

The PKWMA lies between the Kahakuloa and Honokowai sections of the state's West Maui Natural Area
Reserve (Figure 1). These three areas, and the 1,200 acre Kapunakea Preserve {managed by The Nature Conservancy
of Hawai'i), form 13,000 acres of contiguous forests that are protected by the programs of state and private natural
area managers. According to DOFAW records, at least eight of the native natural communities found in Pu*u Kukui
WMA, including * Ohi*a Mixed Montane Bag, are also found in the West Maui NAR. Of the 30 rare piants found in
Pu®u Kukui, 16 are known from the West Maui NAR. Four species of land snails listed in Appendix 3 are also found in

the West Maui NAR.
Sensitive Habitats

The sensitive habitats and resources listed above and in the appendices are found both within and adjacent to
the Pu®u Kukui WMA. The intent of all proposed management activities is to provide long term resource protection to
these habitats. Negative effects such as introduction of new weeds along newly constructed fences or monitoring
transects are recognized and standardized precautions will be taken to minimize the risks. Management activities that
affect adjacent sensitive habitats in State Natural Area Reserves or The Nature Conservancy of Hawai i preserves will
be coordinated with appropriate staff from these organizations to reduce any potential negative impacts.
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General dascription of the action's technical, socioeconomic and environmental characteristics

Technical
Management Considerations

The management goal for Pu’u Kukui WMA is to maintain the native ecosystems as intact watershed, and
protect the habitat of rare plants and animals. This project is a long term one consisting of several different phases.
Maui Pineapple Company, Ltd. will be responsible for the completion of the management work. This section describes
specific management strategies that will be undertaken to maintain and enhance the PKWMA. These strategies are

shaped by the following considerations.

1. The Pu'u Kukui WMA encompasses a very large area, much of which is remote and extremely rugged.
Management units have been defined by biclogical and topographical features {Figure 4). Priorities for management
have been determined for each unit according to the proximity of the unit to stream drainages that feed MPC's water
intakes, the extent of current disturbance, the urgency of cther biological threats within and near the unit, and the
feasibility of management.

2, Feral ungulates are the primary threat to the watershed, and limiting pig damage is the top
management priority. Prior to active management efforts, moderate to heavy damage by pigs had occurred throughout
most of the watershed. Pig rooting on the forest floor destroys plants, promotes erosion and weed invasion, threatens
the stability of the watershed and introduces silt and disease to West Maui's water supply. Most weeds cannot
establish themselves in undisturbed ground, but will readily grow in soil turned by pigs. Standing water collects in pig
wallows and encourages the breeding of mosquitoes, which transmit bird diseases that may be responsible for the low
numbers of native birds on West Maui.

a. Many non-native plants observed in the watershed are shade intolerant and pose no major problem if
pigs are removed and the native forest canopy and ground cover remain intact. There are several non-native weed
species, however, which form monotypic stands and displace native vegetation over large areas. These habitat
modifying weeds are "priority weeds” for management. Weed control activities will focus on these priority weeds
throughout the watershed, with special attention to removing incipient "satellite” (outlying) weed patches to prevent
their spread.

4, Access to the entire watershed area is restricted by MPC. This policy is intended to minimize trampling
of fragile areas, prevent the spread of weeds by hikers, and protect public safety. Volunteers or other visitors will be
accompanied by appropriate staff and restricted to designated areas and trails in the watershed. Human traffic in
pristine areas, especially the upper elevation bogs, will be kept to the minimum required for watershed protection.

5. Management activities in the watershed that affect adjacent NARS will be coordinated with state
Natural Area Reserves staff. Staff of The Nature Conservancy will assist the Watershed Manager with planning and
technical advice as requested. These partnerships will maximize the cost effectiveness of management efforts at the
Pu®u Kukui WMA, and provide a larger pool of management expertise to draw from.
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Management Unit Descriptions

The Pu’u Kukui Watershed Management Area has been divided into 10 management units defined by
topographical and biological features (Figure 1), Highest management priority will go to the fragile bog areas and upper
reaches of units 6, 7, 8, 9, all of unit 10, other designated Special Ecological Areas {SEA) and drainages mauka of
MPC's Honolua Ditch system intakes. Descriptions of the units' resources, and threats to these resources, follow,

Unit 1: HONOKOHAU

The Honokohau unit covers approximately 1,250 acres and ranges from 480 feet in the stream bed of
Honokohau Valley up to the 4,400 foot rim of Mauna "Eke. This unit shares its east boundary with the state's
Kahakuloa section of West Maui Natural Area Reserve. Four strategic fences have been built by DOFAW and PKW
staff across narrow ridges and stream corridors to prevent pigs from moving between the areas, and up to the pristine,
flat-topped summit of Mauna *Eke. Tibouchina herbacea and Clidernia hirta (Koster's curse) are the two most invasive
weed species in this unit, and are concentrated along the *Eke Trail. Although not yet recorded in the PKWMA proper,
Andean Pampas grass (Cortaderia jubata), is known from the Kahakuloa section of the West Maui NAR immediately
adjacent to unit 1 and is considered a serious threat to native ecosystems due to it's invasive reputation in California
and New Zealand. Native plant communities range from montane wet shrublands along the steep upper valley walls to
lowland mesic forest at the lowest elevation.

Unit 2: KALUANUI

The Kaluanui unit's 1,000 acres range between 1,040 and 2,920 feet elevation, and collect rainfall destined for
the Honokohau Ditch system's #1 and #2 intakes, respectively located in Honokohau Stream and Kaluanui Stream {the
northwest drainage of Honokohau Stream). Formerly heavy pig damage has been reduced through pig control efforts in
the past few years, however; continued pig control is needed to remove pigs that come up from lower elevations
through the gulches. Tibouchina herbacea and Clidemia hirta are prevalent weeds. Natural communities include wet
and mesic plant community types.

Unit 3: HONOLUA

The Honolua unit encompasses 1,100 acres stretching from 1,040 to 2,800 feet elevation between Kaluanui
{the northwest drainage of Honokohau Stream) and Honriua streams. These streams transport rainwater to the
Honokohau Ditch system's #2 and #3 intakes, respectively. The two landmark peaks of unit 3 are Keahikauo {labeled
as Keahikano @ 2,013 feet elevation on USGS Lahaina Quad. ) and the prominent ridge line of Honolua (2,627 feet
elevation). Moderate to high levels of pig damage exist in this unit. Tibouchina herbacea, Clidemia hirta, and
Andropogon virginicus (broomsedge) are the principal weed species. Natural communities include a range of wet and
mesic community types,

Unit 4: KEKA® ALA® AU

10




Final Environmental Assessment
Management Plan for Fiscal Years 2000-2005
Pu’u Kukui Watershed Management Area
Natural Area Partnership Program

The 800-acre Keka* ala*au unit ranges from 1,040 feet elevation at Honolua stream to the 3,000 foot contour
between Honolua and Honokahua streams. Prominent landmarks include Pu*u Kaeo {1,683 feet elevation), and
Keka"ala®au (2,358 feet elevation). Pig damage in this unit has been reduced by construction of two strategic fences
and removal of pigs. Tibouchina herbacea, Cinnamomum burmannii, Ardisia elliptica are major weed species, with a
few occurrences of Rubus argutus {Prickly Florida blackberry). Natural communities contain a variety of lowland mesic
and wet forests, including remnant Koa mesic forest. This unit also contains two designated Special Ecological Areas:
the Ctenitis squamigera (pauoa) SEA; a USFWS Endangered species, and the Keka'ala®au summit SEA; comprised of
such rare taxa as Joinvillea ascendens ssp. ascendens, Gardenia remyi, and six tree snail species.

Unit 5: PU* U MAKANI {labeled as Pu'u Makina on USGS Napili Quad.)

One of the smallest units of the watershed, the Pu'u Makani unit covers about 400 acres from 1,440 feet
elevation to the 3,000 foot contour between Honokahua and Kahana streams. Relatively little pig damage has
occurred in this narrow unit, and two strategic fences have been built across narrow ridges to prevent pigs from
moving up into the watershed from lower elevations. A non-native coniferous plantation {circa 1920) dominates
around Pu*u Makani (1,970 feet elevation). Wet shrubland emerges at the 2,080 foot contour and grades into ‘ohi‘a
and ‘uluhe dominated wet forest at higher elevations along the ridge.

Unit 6: KAULALEWALEWA (labeled as Kaulalewelewe on USGS Lahaina Quad.)

The only unit with direct 4-whee! drive access, the Kaulalewalewa unit also marks the location of MPC's
Haela" au Cabin on Kaulalewatewa peak (2,980 feet elevation), and the Pu*u Kukui trail head. Ranging from 1,440
feet to 3,650 feet elevation between Kahana Stream and the Pu*u Kukui Trail, this unit encompasses 650 acres and
borders state lands and the Honokowai section of West Maui NAR on the southwest. Pig damage in this unit has besn
nonexistent for the past three years, due to pig control activities over the past ten years. Rubus argutus, R. discolor
{blackberry}, and Tibouchina herbacea are the priority weeds; with blackberry infestation the highest of any unit due to
its original introduction at Haela*au Cabin. The range of blackberry along the trail has been reduced over the past ten
years of management, and this control will continue. Natural communities include a wide variety of plant community
types. This unit also hosts the Newcombia cumingi SEA; designated to protect the only known population of a rare
native tree snail species rediscovered by PKW staff in 1994,

Unit 7: PU" U 3,540’

At 400 acres, the Pu*u 3,540" unit crosses between Kahana and Honolua streams, stretching from 3,000 -
4,000 feet in elevation. The unit centers around an unnamed hill at 3,540 feet elevation; some upper sections of
forest are in nearly pristine condition. Pig damage in this unit has been reduced to zero for the past six years through
intensive snaring and two strategic fences constructed between units 4, 5, and 7, 7ibouching herbacea and Rubus
argutus are the prevalent weeds. Natural communities consist of montane wet forests and shrublands.

Unit 8: HONOLUA MAUKA

The Honolua Mauka unit consists of 500 acres of ° Ohi*a/mixed shrub and * Ohi*a/* Olapa montane wet forests
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extending from the 2,800 foot contour between Honolua Stream and the northwest tributary of Honokohau Stream up
to the 4,000 foot contour. This unit also includes a rare, remnant 'Ohi* a Mixed Montane, Bog community on an
exposed ridge at 3,600 feet. Formerly heavy pig damage occurred through most of the unit, but pig control programs
continue due to a limited incursion of fresh pig sign in 1997. Tibouchina herbacea is the most prevalent weed in this
unit. A few blackberry plants are scattered between 2,800 feet and 3,400 feet elevation. The unit's upper section is

as pristine as the upper efevations of unit 7.

Unit 9: NAKALALUA

Nakalalua unit covers about 800 near-vertical acres of upper Honokohau Valley wall from the 1,000 foot
elevation at Honokohau Stream to the 4,503 foot twin peaks of Nakalalua. Consisting mostly of montane wet forest
and shrubland communities, the formerly heavy pig damage has been reduced to zero except for intermittent activity
restricted to the Honokohau Stream corridor. Tibouchina herbacea and Clidemia hirta are the priority weed invasions.
Two strategic fences have been built across the Pu'u Kukui trail to prevent pigs from moving upslope. The Honokowai
section of West Maui NAR neighbors this unit to the southwest. The 2.5 kilometer Pu*u Kukui Boardwalk, which is
currently being extended the last 1000 meters to the summit, begins at the raingauge situated along the Pu‘u Kukui

trail at the base of the upper peak.
Unit 10: PU™U KUKUI

Perhaps due to its spectacularly rugged topography, severe weather and isolation, the 1,100 acre Pu'u Kukui
unit has experienced the least pig damage in the watershed. However, a few pigs have historically reached the 5,788
foot summit of Pu*u Kukui and the threat of invasion into the unit along the summit approaches from adjacent
properties continues to exist. Pigs that have made their way above and around Mauna *Eke to the narrow ridge
between Honokohau and Waihe'e valleys have been removed. The unit ranges in elevation from 720 feet at
Honokghau Stream to the Pu*u Kukui summit and borders the Honokowai section of the NAR on the west and the
Kahakuloa section of the West Maui NAR at Mauna *Eke. It supports rare Montane Bog communities as well as a
number of rare plants found only on West Maui. The 2.5 kilometer Pu*u Kukui Boardwalk is currently being extended
the last 1000 meters through the bogs to the 5,788 foot summit and has already been shown to protect the fragile bog
habitat by reducing the impacts of both PKWMA staff, visiting researchers, and a limited number of eco-tourists

traveling through the bogs.
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Management Goals & Programs

The long-range goal for each management program is listed below, followed by a brief description of the
program strategies and how they will change over the six-year period covered in this plan. The goals and objectives
are presented roughly in order of priority, but they fit together to form an integrated management strategy.

The management emphasis for the Pu*u Kukui WMA in Year 1 will be the continued reduction of pig activity
that has been underway in the past ten years. Monitoring for pig activity and weed distribution will be maintained via
utilization of the four existing transects. Four areas for strategic fences have been identified as needed to restrict pig
movement within the PKWMA, and an average of one fence will be built each year over the next six years. Weead
control in Year 1 will continue to focus on five of the top ten priority weeds; including Clidemia birta and Rubus argutus
(blackberry), Because the wide extent of Tibouchina herbacea infestation in the PKWMA, manual & chemical contral
of that species will be limited to select areas; such as the Puu Kukui trail, to keep from further vectoring of seeds
along high traffic zones. Existing priorities to map and control other priority weeds will be reevaluated in Year 1 and
mapping undertaken as necessary; control of these other weeds will begin as resources permit. Monitoring techniques
for specific resources within the PKWMA (other than the transects used to gauge effectiveness of ungulate and weed
control programs) will be identified according to the guidelines developed via the University of Hawai*i's Secretariat for
Conservation Biology's {SCB} Natural Resources Maonitoring Working Group (NRMWG) and implemented when they
become available. Programs for the protection of specific rare species will be developed and implemented as soon as
the threats from ungulates are reduced to maintenance levels,

Non:native Species Cantrol Program
Ungulate Control
GOAL: Eliminate ungulate activity in all Pu'u Kukui WMA management units.

MPC has established a program to prevent pig access to pristine regions and reduce pig numbers in all
watershed units to zero. Progress towards this goal will be determined by the following methods:

1. Field observations of PKWMA staff

2, Alien Threat Monitoring Transect data

3. Forward Looking Infra-Red (FLIR) reconnaissance, and
4. Permit Hunting Program Capture data

Since 1988, 19 strategically located fences have been built to block or redirect pig movements, and snares set
to remaove pigs from the watershed. Feral goats, Axis deer and cattle have been reported adjacent to the area in past
years, but are not currently a problem. However, if these animals are detected in the watershed, immediate efforts will

be made to remove them.

Approximately 750 snares are currently maintained throughout the watershed area. Additional snares will be
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set where new pig activity is detected, and snares will be maintained on a quarterly basis throughout the watershed
until data from monitoring programs indicate zero pig activity for at least three years, MPC employees and a limited
number of others are given permits to hunt on company lands below the PKWMA boundary. Permit hunting helps
reduce the pig population below the PKWMA and keeps population pressures low enough to keep pigs from moving up
into the PKWMA from the lower elevations in search of additional food supplies, etc. The PKWMA supervisor will
maintain contact with local hunting clubs and remind them of the opportunitiss for their members to hunt for feral pigs

on company lands below the PKWMA,

The current monitoring system of four transects will be maintainaed to continue gathering information on
ungulate damage throughout a larger area of the watershed. All transects will be monitored annually to determine
preserve-wide levels of pig activity, and to identify areas where increased management is needed. Field notes from
quarterly snare group maintenance checks will also be utilized to adjust snare numbers accordingly in response to
changing levels of pig activity. Aerial ungulate population surveys will be conducted on a quarterly basis with a
helicopter equipped with a FLIR camera. The FLIR is heat sensitive, and can detect the warmth of an animal's body in
low-growing or open vegetation, which ¢an help identify areas that nesd management attention. Locations for four
additional strategic fencing projects have been identified, and these fences will be built at a rate of about one per year

over the next six years,
Ungulate Control Timelina

Year 1

Maintain existing 750 snares; replace snares as needed due to breakage, etc., and add or remove snares as
necessary on a quarteriy basis by management unit.

Inspect and maintain 19 strategic fences.

Monitor ungulate damage along 4 existing transects at least once a year.

Conduct 1 FLIR over-flight per quarter.

Continue permit hunting program below PKWMA boundary.

Begin strategic Fence Project 1 near the lower watershed boundary in management unit 3.

Year 2

Maintain existing 750 snares; replace snares as needed due to breakage, etc., and add or remove snares as
necessary on a quarterly basis by management unit.

Inspect and maintain 20 strategic fences.

Monitor ungulate damage along 4 existing transects at least once a year.

Conduct 1 FLIR over-flight per quarter.

Continue permit hunting program below PKWMA boundary.

Complete strategic Fence Project 1 near the lower watershed boundary in management unit 3.

Years 3/4
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Add snares in any unit with fresh pig sign.

Replace other snares in remaining snare groups as needed on a quarterly basis by management unit.
Inspect and maintain 20 strategic fences.

Monitor ungulate damage along 4 existing transects at least once a year.

Continue permit hunting program below PKWMA boundary.

Conduct 1 FLIR over-flight per quarter.

Y3: Begin Fence Project 2; Install 4 strategic fences in the Kaluanui fingers area of unit 2.

1. Kaluanui Ridge @ 2380’ asl (below Cyanea asplenifolia)
2. Kaulanakola Ridge @ 2440’ asl

3. East Ridge @ 2200 asl (Main spur & Cabin Falls spur)
Y4: Begin Fence Project 3: Install Honokehau-Poelua fence along unit 1 boundary with Kahakuloa NAR and

GMA.
Years 5/6

Add snares in any unit with fresh pig sign.

Inspect and maintain 25 strategic fences.

Monitor ungulate damage along 4 existing transects at least once a year.

Continue permit hunting program below PKWMA boundary.

Conduct 1 FLIR over-flight per Quarter.

Y¥5: Add 1 strategic fence across Honokohau Valley flood plain across boundary of units 1 & 9.
Y6: Add 2 strategic fences in *Eke Mauka area of unit 10 as needed {possible WMMWP project).

Weed Control
GOAL: Reduce the range of habitat-modifying weeds and prevent introduction of non-native plants.

Progress towards this goal will be met by concentrating weed contro! efforts in the following areas:
. Satellite populations of priority weed species,

Immediate threats to Rare taxa or SEA.

Incipient populations of new invasive species.

Tibouchina herbacea, Rubus argutus along lower Pu'u Kukui trail.

Monitoring of invasive species populations adjacent to PKWMA.

Available biological control agent releases for Clidemia hirta, etc.

Db wN

Reducing disturbances to intact native vegetation will be one of the most effective methods to prevent weads

from becoming established, However, there are weeds established in the preserve that require control. The weed
control strategy for the Pu" u Kukui WMA will concentrate on controlling "satellite” populations of prierity weeds and
preventing further expansion of weeds into pristine areas. !ncipient weed populations will be targeted for expedited
eradication. Treatment of large, well established weed populations is generally not practical or cost-efficient, and
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these weeds are controlled only enough to prevent their further spread until existing and future biological control
agents can be developed and made available. Weed control efforts will require an integrated program of applying
known control methods, monitoring effectiveness, and refining control methods.

The 4 monitoring transects used to measure ungulate damage are also used to note all weed presence and
densities using a modified Braun-Blanquet scale. Maps showing ranges of priority weeds can be used to track the
location of known populations, and to determine if the weeds are expanding their range, Existing range maps include;
Ardisia elliptica, Cinnamomum burmannii, Cliclernia hirta, Myrica cerifera, Rubus argutus, R. discolor, Tibouchina
herbacea. Existing maps and additional maps of priority weed species will be updated on an annual basis as deemed

necessary.

Pu*u Kukui WMA staff and volunteers have already treated approximately 2-3 acres of blackberry along the
Pu*u Kukui Trail, and pulled several thousand Clidemia plants in units 1 and 3. All blackberry along the Pu™u Kukui
trail will be treated annually, until the blackberry no tonger resprouts. All newly discovered incipient populations of
blackberry will be removed as soon as possible.

The use of chemical control methods will be minimized and only herbicides approved for use in watersheds will
be used. All staff will undergo required pesticide application training to maintain their existing Hawai'i Department Of
Agriculture (HDOA) Commercial Pesticide Applicator licenses. Weed control is labor-intensive and benefits from
technologically sophisticated techniques, and will require technical support from the University of Hawaii Cooperative
Extension Service, the National Park Service, and other researchers. The davelopment of biological control methods for
priority weeds by programs underway in the U. S, Forest Service, National Park Service and at the HDOA will be

encouraged by making study sites available as requested.

The PKWMA supervisar has served as chairman of the Tri-Isle Resource, Conservation and Development
Council's (Tri-Isle RC&D) Melastome Action Committee since it's inception in 1991 and as the chairman of the Tri-lsle
RC&D’s Maui Invasive Species Committee since it's creation in December, 1997. These committees' goal is to identify
solutions to reduce the invasions and extent of Melastomes and other invasive pest species in forested and watershed
areas throughout the state through long-term biological control, and short-term manual and chemical control.

MPC will continue it's ongoing policy of field equipment & gear sanitization to prevent the introduction and
spread of new and/or established weeds in the PKWMA. Those who enter the watershed area will be required to clean
their clothing, boots, equipment and camping gear of soil and plant material to prevent weed introduction. Wherever
possible, helicopter flights into the watershed will originate from weed free areas such as wooden platforms or
pavement, and all materials hauled into the watershed will be inspacted and cleaned to remove soil, plant material, and
insects. Helicopter landing sites and areas frequented by staff will be inspected for weeds each trip.

A 2.5 kilometer boardwalk has been built over severely damaged sections of the Pu*u Kukui trail to reduce the spread
of weeds in the pristine bog areas of unit 10. Much of the higher elevation trail crosses boggy areas with very fragile
ground cover. In some areas hikers had created 20 foot wide paths to avoid sinking in the deep mud. Delicate native
ground-cover was being destroyed and weeds were spreading along the disturbed trail corridor. The boardwalk will be
extended another 1000 meters to prevent further damage in the bog and inter-bog areas from Nakalalua to the Pu'u
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Kukui summit,

Although the extent of Tibouchina herbacea’ infiltration of the Pu "u Kukui WMA has rendered manual and
chemical controls ineffective, the PKWMA staff will continue to treat satellite populations that are found in the SEAs,
immediately surrounding rare taxa, and along the lower Pu" u Kukui trail, Additionally, the PKWMA supervisor will
continue participation in MISC/MAC in hopes of the eventual discovery and development of an sffective biotogical
control agent(s) for Tibouchina herbaces and other invasive plant pests.

Weed Contral Timeline

Year 1
Continue participation in Tri-lsle RC&D MISC/MAC to promote biological control solutions to widespread

Tibouchina herbacea and other eradication strategies for other priority invasive species in the PKWMA.
Continue implementing biological control agents targeting Clidemia hirta,

Continue satellite population contro! of priority weed species.

Continue control of weeds threatening rare taxa or SEAs.

Continue eradication of incipient populations of invasive weeds in and immediately adjacent to PKWMA on
ML&P lands and with approval from adjacent landowners.

Continue control of priority weed species along Pu"u Kukui trail corridor.

Continue monitoring weed presence & densities along 4 existing transects {sse ungulate control section),
Update lists & range maps of prevalent and priority weeds annually.

Year 2
Continue participation in Tri-Isle RC&D MISC/MAC to promote biological control solutions to widespread

Tibouchina herbacea and other eradication strategies for other priority invasive species in the PKWMA.
Continue implementing biological control agents targeting Clidemia hirta.

Continue satellite population control of priority weed species.

Continue control of weeds threatening rare taxa or SEAs.

Continue eradication of incipient populations of invasive weeds in and immediately adjacent to PKWMA on
ML&P lands and with approval fram adjacent landowners,

Continue control of priority weed species along Pu*u Kukui trail corridor.

Continue monitoring weed presence & densities along 4 existing transects {see ungulate control section),
Update lists & range maps of prevalent and priority weeds annually.

Years 3 /4
Continue participation in Tri-Isle RC&D MISC/MAC to promote biological control solutions to widespread

Tibouchina herbacea and other eradication strategies for other priority invasive species in the PKWMA.,
Continue implementing biological control agents targeting Clidernia hirta.

Continue satellite population control of priority weed species.

Continue control of weeds threatening rare taxa or SEAs.

Continue eradication of incipient populations of invasive weeds in and immediately adjacent to PKWMA on
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ML&P lands and with approval from adjacent landowners.
Continue control of priority weed species along Pu ' u Kukui trail corridor,
Continue monitoring weed presence & densities along 4 existing transects (see ungulate control section).

| Update lists & range maps of prevalent and priority weeds annually,

Years 6§ /6

Continue participation in Tri-Isle RC&D MISC/MAC to promote biological control solutions to widespread
Tibouchina herbacea and other eradication strategies for other priority invasive species in the PKWMA.
Continue implementing biological control agents targeting Clidemia hirta.

Continue satellite population contro! of priority weed species.

Continue control of weeds threatening rare taxa or SEAs.

Continue eradication of incipient populations of invasive weeds in and immediately adjacent to PKWMA on
ML&P lands and with approval from adjacent landowners.

Continue control of priority weed species along Pu™u Kukui trail corridor.

Continue monitoring weed presence & densities along 4 existing transects {see ungulate control section).
Update lists & range maps of prevalent and priority weeds annually,
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TABLES 1 & 2%!

TABLE 1: PREVALENT HABITAT-MODIFYING WEED SPECIES OF THE PU"U KUKUI WMA &
ADJACENT AREAS
TABLE 2: *PKWMA PRIORITY WEED CONTROL SPECIES (in boldface}

7.

8.
9,

argutus

PKWMA)

(outside PKWMA)

70.
717.
12
73.
14.
15.

(outside PKWMA)

76.
17.
18.
79.
20.
21,
22,
23,

cattleiantm

Tibouchina* Tibouchina herbacea
Clidemia (Koster's curse)* Clidemia hirta
Prickly Florida blackberry* Rubus

Broomsedge* Andropogon virginicus
Hilo grass*  Paspalum conjugatum

Formosan koa* Acacia confusa (outside
Tasmanian blackwood Acacia melanoxylon
Maui pamakani Ageratina adenophora

Kukui Aleurites moluccana
Sweet vernal grass®  Anthoxanthum edoratum
Shocbutton Ardisia® Ardisia elliptica

Blechnum fern Blechnum occidentale
Butterfly bush Buddlecia asiatica

Padang cassia* Cinnamonum burmannii
Andean pampas grass* Cortaderia jubata

Trapical ash™ Fraxinus ulidei (outside PKWMA)
Velvet grass* Holcus lanatus

Moonflower Ipomoca alba

Bog rush™  Juncus effusus, J. planifolius
Molasses grass* Melinis minutiflora

Wax myrtle* Myrica cerifera (outside PKWMA)
Vasey grass* Paspalum urvillei

Waiawi, Strawberry guava* Psidium

List order beyond #5 does not reflect order of priorities.
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24. Guava Psidium guajava

25. Himalayan blackberry* Rubus discolor
26. Thimbleberry Rubus rosifolius

27. Glenwood grass Sacciolepis indica

28. Brazilian pepper  Schinus terebinthifolius

29. African tulip* Spathodea campanulata
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Invertebrata_and_Small Mammal Control

GOAL: To reduce negative impacts of non-native invertebrates and small mammals.

predators of both flora and fauna. Over the next six years at Pu"u Kukui WMA, incidental sign of small mammals and
non-native invertebrates will ba noted, and traps will be set where mammal sign is seen. In Year 3, the incidental sign
data gathered will ba evaluated and tha nesd for a more comprehansive control program determinad. Also in Year 3,
the Pu’u Kukui WMA supervisor will confer with other natural area managers and the SC8's Natural Resourcas
Monitoring Working Group INRMWG) to datermine best invartebrate monitoring and/or control methods in the
watershed.

Small mammal control will continue in Year 1 by setting traps around camp sites for rats and mongoose during
each visit. Material attractive to these pasts will ba securely stored or ramovad. Incidental sign of small mammals will
continus to be noted as part of the daily fisld observations of PKWMA staff.

lnu.anebcata_and_SmaILMammaLConr.ml_‘l'jmalina

Year.1
Continue to set rat and mongoose traps around camp sites and obsarve for small mammal sign.

Continue to sat traps in SEAs to protect rare native species.

Continue to bait Diphacinona rodenticide bait stations at salected intervals along tha Pu" u Kukui trail.
Continue to bait Diphacinone rodenticide bait stations in the Newcombia SEA.

Note daily field observations of siall mammal sign and non-native invertebrate presence.

Year 2

Set rat and mongoose traps around camp sites and obsarve for small mammal sign.

Set traps In SEAs and around rare taxa to protect rare native species.

Continue to bait Diphacinone rodenticide bait staticns at selected intervals along the Pu* u Kukui trail.
Continue to bait Diphacinone rodenticide bait stations in the Neweccmbia SEA.

Note daily field observations of small mammal sign and non-native invertsbrate presenca,

XYears 3/4

Set rat and mongoose traps around camp sites and obsarve for small mammal sign.

Set traps in SEAs and around rare taxa to protact rare native spacies.

Continue to bait Diphacinone rodenticide bait stations at salacted intervals alang the Pu® u Kukui trail.
Continue to bait Diphacinone rodenticide bait stations in the Newcombia SEA.

Note daily field observations of small mammal sign and non-native invertebrata presancae.

Evaluate small mammal and invertebrate observations gathered, and determine need for more comprehensive
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control and/or monitoring plan.
Confer with other natural arsa managers and the SCB’'s NRMWG to datermine best invertebrate monitoring

and/or control methods in the watershed as needed.
Begin trapping and/or Diphacinone rodenticide baiting in Keka* ala® au summit SEA in unit 4 per evaluation of

program.

Years 5 /6
Maintain trapping and manitoring program.
Evaluate data at 3-year cyclas and adjust control program to most efficiently reduce impacts on native spacias.

Continue invartebrate program as implemented in Year 4.

Moanitoring_and Besearch

GOAL: To track biological and physical resources in the watershed and evaluata changes in these
resources over time; to idantify new threats to the watershed; to provide logistical support to approved
rasearch projects that will improve management understanding of the watershed's resources.

Scientific monitoring is needed to measure the effectivenass of management programs, and the condition of
natural resources within the watershed. The monitoring transects mentionad in tha non-native species control sections
evaluata those programs as waell as 17 long-range monitoring vegetation plots and over a dozen photo-point monitoring
stations established over the past 10 years. Additional monitoring which may be neaded to track the major resources
and threats to these resources within the watershed will ba implemented per the recommendations of the SCB's
Natural Resources Monitaring Working Group. The PKWMA staff has also participated in joint USFWS/DOFAW forast
bird census training exercises as well as actual monitoring of forest bird resourcas on Mauna Kahalawai (W. Maui) as
sacondary obsarvers. The PKWMA staff will also continue data collaction and maintenance of it’s Hawai*{ Monitoring
Database (HIMONDB) developed by Philip Thomas of the Hawai'i Ecosystems At Risk {HEAR) project and other

in-house biological inventory databases.

Scientific research in Pu’ u Kukui WMA will be allowed on a permit basis only. The PKWMA supaervisor will
evaluate all research proposals for potential diract and indirect impacts on the watershed and its resources. Proposed
projects will also be avaluated based on the pertinance of the research. Only those projects deemed safe to tha
rasources and of high priority will be allowed. Projects that hava been identified as priorities for managers by the
Hawaii Conservation Biology Initiative, a research coordinating entity at the University of Hawaii, will be given first

preference over others,

Monitoring and Basearch Timaeline
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Year1
Continue providing logistical support, on a noninterference basis, for approved research projects in the

watershad.,

Continue updating photo-monitoring point stations as schedule allows.

Conduct at least ona remota survey trip annually to identify & inventory native resources and threats to same.
Maintain three meteorological waather stations at Pu” u Kukui, Nakalalua and Kaulalawalewa.

Contract Global Pasition System (GPS) equipment and Geographic Information System (GIS) consultants and
use to improve mapping and relocation abilities far all program activities.

Participata in USFWS forast bird census training to improve bird identification and monitoring capacity for
native and non-native birds as available/needad.

Year 2
Continue providing logistical support, on a noninterference basis, for approved research projacts.

Continue updating photo-monitoring point stations as schedule allows,

Conduct at lgast one remota survay trip annually to identify & inventory native resources and threats.
Maintain three metaorological weather stations st Pu®u Kukui, Nakalalua and Kaulalewalawa.

Contract Globa! Position System (GPS) equipment and Geographic Information System (GIS) consultants and
use to improve mapping and relocation abilities for all program activities.

Participate in USFWS forest bird cansus training to improve bird identification and monitoring capacity for
native and non-native birds as availabla/needsd.

Years 374
Continue providing logistical support, on a noninterference basis, for approved research projacts.

Continue updating photo-monitoring point stations as schedule allows.

Conduct at least one remote survey trip annually to identify & inventory native resources and thraats,
Maintain three meteorological weather stations at Pu” u Kukui, Nakalalua and Kaulalewalewa.

Contract Global Position System (GPS) equipment and Geographic Information Systam (GIS) consultants and
use to improve mapping and relocation abilities for all program activities.

Participate in USFWS forest bird census training to improve bird identification and monitoring capacity for
native and non-native birds as available/neaded.

R T

Yoars B/ 6

Continue providing logistical support, on a nonintarference basis, for approved rasearch projects.
Continue updating photo-monitoring point stations as szheduls allows.

Conduct at laast one remote survey trip annually to identify & inventory native resources and threats.
Maintain three metaorological weather stations at Pu”u Kukui, Nakalalua and Kaulalewalewa.,

Participate in USFWS forast bird census training to improve bird idantification and monitoring capacity for

native and non-native birds as available/neadad.
Bam.Spag:ies.Emtanﬁnn

GOAL: To pravent the extinction of rare species in the watershed.
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Protection of the watershed's natural communities is assential to protecting the rare native species that depend
on these ecosystems for survival. In addition, more rare species may be discovered in new areas of the watershed
with further exploration. However, particularly rare plants and animals may noad more immadiate attention and direct
managament than current habitat protection measures and programs provide.

The goa! of this program is to identify the rarest species and threats to them, and implement manageament to
praevent their loss. Surveys of flora and fauna will be conducted in-house by PKWMA staff and visiting biologists at
substantial savings over contracted consultants, however; the PKWMA supervisor will not hesitate to hire appropriate
expert consultants as needed to assist the PKWMA staff in protecting rare taxa from the threat of extinction.
Programs such as /n situ exclosure fences, ex situ propagation and restoration of rare taxa will be implemented as
datermined necessary or as opportunities arise to anhance the viability of rare species.

BRara Spacies_Protaction Timeline

Year.l

Continua maintanance of Ctenitis squamigera SEA.

Continue maintsnance of Newcombia cumingl SEA.

Continue Pritchardia forbesiana propagation and rastoration project with USDA-NRCS Wildlife Habitat Incentiva
Program {WHIP) funds.

Continue collection & delivery of rare taxa propagules to appropriate facilities (Lyon Arb., NTBG)

Maintain information axchanges with leading conservation organizations regarding biological resources and
threats on Maui.

Continue participation in SCB’s NRMWG to determine, develop and implement a rare specias monitoring
program and in Center for Plant Conservation’s Hawai"i Rare Plant Conservation Initiative.

Continue to survay for new plant & animal populations with in-house staff.

Yaar 2

Continue maintenance of Ctenitis squamigera SEA.

Continue maintenance of Newcombia cumingi SEA,

Continue Pritchardia forbesiana propagation and restoration project with USDA-NRCS Wildlife Habitat Incentive
Program (WHIP) funds.

Continue collaction & dalivery of rare taxa propagules to appropriate facilities (Lyon Arboretum, NTBG)
Maintain information exchanges with leading conservation organizations regarding biological resources and
threats on Maui.

Continue participation in SCB's NRMWG to determine, develop and implement a rare species monitoring
program and in Center for Plant Conservation’s Hawai'i Rare Plant Conservation [nitiative.

Continue to survey for new plant & animal populations with in-house staff.

Yaars 3./4

Begin maintanance of Keka" ala® au summit SEA.
Continue maintenance of Ctenitis squamigera SEA,
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Continue maintanance of Newcombia cumingi SEA.

Continua collection & delivery of rare taxa propagulss to appropriate facilities {Lyon Arb., NTBG)

Maintain information exchanges with leading conservation organizations regarding biological resources and
threats on Maui.

Continue participation in SCB’s NEMWG to detarmine, develap and implernent a rare spacies monitoring
program and in Center for Plant Conservation’s Hawai*i Rare Plant Conservation Initiative.

Continue to survay for new plant & animal populations with in-house staff.

Evaluate possibilitias for additional SEA designations.

Years /6

Continue maintenance of Keka" ala®au summit SEA.

Continue maintenance of Ctenitis squamigera SEA,

Continue maintenance of Newcombia cumingi SEA,

Continue collection & dalivery of rare taxa propagules to appropriate facilities (Lyan Arboretum, NTBG)
Maintain information exchangas with leading conservation organizations regarding biological resources and
threats on Maui. :

Continua participation in SCB's NRMWG to datermine, develop and implement a rare species monitoring
program and in Center for Plant Conservation’s Hawai" i Rare Plant Conservation Initiativa.

Continue to survey for new plant & animal popu'ations with in-house staff,

Evaluate possibilities for additional SEA designations.

Bersannel, Equipment, and_Facilitias

GOAL: To provide adequate manpower and equipment to mest the goals and objectivas of this plan.

The Pu™u Kukui WMVA supervisor is responsible for the implementation of this plan. The volume of work
outlined in this plan requires the PKWMA supaervisor to be assisted by two full-tims field technicians. Two full-time
field technicians will help ansure that schadules can be met and longer trips can be made into the ramote watershad
areas, reducing helicopter time and creating more efficient working schedules. Howaever, contract labor may provide
mora than one additional person at a time, for labor-intensiva trips, such as; fenca, boardwalk or platform/shelter

construction and installations.

The current staffing level consists of one PKWMA supervisor and two full-time PKWMA Field Tachnicians,
Planning and Technical Assistance funds budgeted will cover consultant fees for technical assistance such as
monitoring techniques, and occasional in sity consultation with outside consultants.

PKWMA staff will attend regularly scheduled emergency training courses offered by MPC, DOFAW, National
Park Service, and the American Red Cross. Staff will attend refreshar amergency training coursas on an annual basis

or as required to maintain certifications.

Volunteers can help reduce Mmanagement costs of labor-intensive tasks such as fence construction, weed
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Maui Pinaapple Company's Honolua Plantation baseyard providas Space for the Pu"y Kukui WwWMA suparvisor,
staff and equipment storaga neads, and associated costs as "facilities”. Other "facilitios” in the PKWMA are needad
to improve management efficiency. The Haelz " au Cabin, iocated at tha top of the only 4-whag| driva road to the

Annual maintenance of the cabin is needed to keep this old building in usabje condition. Five (4 - 20'x20°, 1 - 12'x12%)
wooden helicopter landing platforms have been established under tha pravious NAP program contract to provide safe
landing zones, to protect fragile vagetation from halicopter landings, and to Prevent the establishment of additional
weeds. Additional camp platfarmslhelicopter landing zones {LZ) may be installed as nesded. Two LZ/skid-type
platforms are needad along the Pu*u Kukuj trail at 1st Bog and at the Pu"y Kukul summit to provide safer helicopter
operations as well as reducing the impacts of such landings on tha fragile bog vegetation. All construction in the

Currently, the PKW Departmant has two dedicated 4.whaag| drive vehicles to provide access to the watershad's
lower areas and helicopter pickup sites by PKW staff and supervisor, Two 4-wheag! drive vehicles dedicatad to
watershed management are needed to ansurg regular transportation to and from work sites,

Road and trajl maintenance is nesded to keep the main ground access routes to the watershed open: principally
the 4-whaael drive to Haela* au Cabin, and the Pu™u Kukui Trajl on the watershed's southwast boundary, Heavy wintar

Sociceconomic

This project provides full-time employment for threa MPC employaes. Additionally, the bulk of projact
expenditures stay in tha local economy. Also, the rain forests and bogs of Pu*u Kukui serve as a stabla water source
for West Mau] residents and industries. Mauyi Land & Pinaappls Company depends on the watershed far agricultural
and rasort use, and supplies water to the county water system and neighboring landowners, Native vegetation is an
essantial component of this watershad system. Forest cover protects fragila mountain soils from erosion, and acts Jike
an immense sponge that absorbs heavy rains, Water is gradually released into streams and groundwater aquifers,
rather than running off the surface in torrants to the sea. Subsequently, MPC's conservation efforts in tha Pu®u Kukui
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District.

Praservation of biodivarsity has baan racognized as a legitimate and necessary goal for society. This projact
provides multiple opportunities to protect and praserva examplas of unique natural ecosystams and endemic species,
When appropriate, volunteers will be utilized in various management projects thus providing educational and
"recreational” opportunitias for the general public,

Environmental

This project is expected to create positive impacts on the environment in the form of maintaining or enhancing
water quality, maintaining or enhancing native ecosystem habitats, maintaining or enhancing biological diversity. The
maintanance of natural "view planes™ will enhance the aesthatics of the area. A short term increase in noise lavels will
occur when helicopters are used to transport staff and supplies to remote areas. Pilots will be instructed to follow flight

paths that avoid overflight of residential areas.
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. SUMMARY OF MAJOR IMPACTS
Major Impacts - Pasitive

Reduction of ungulate activity to a level that will promote and sustain measurable racovery of native vegetation
in all Pu” u Kukui management units.

Reduction of the range of habitat-modifying weeds and prevention of intraduction of new problem weeds.
Reduction of known thraats by non-native invertebrates and small mammals.

Tracking of biological and physical resources in the watershad and evaluation of changes in thasa resources
over tima to identify new threats to the watershed.

Logistical support to approved research projects will improve management understanding of the watershed's
resources.

Prevantion of the extinction of rare species in ths watarshed.
Major Impacts - Negative

One potential impact is the accidental introduction or spread of new weed species by managers or visitors on
aquipmant, supplies or transport vehicles; however, with care, no major negative impacts are axpected to
result from the proposad activities.

. ALTERNATIVES CONSIDERED

No altarnatives were considerad to the proposed activitias. A no-action alternative would not provide any of
the listed positive impacts and was not considered.

V. PROPOSED MITIGATION MEASURES

To pravent the accidental introduction or spread of weed species, anyone entering the watershed area will be
required to clean their clothing, boots, equipment and camping gear of soil and plant material. Whersver
possible, helicopter fiights into tha watershed will o-iginate from weed-frae areas such as wooden platforms or
pavement, and all materials hauled into the watershad will be inspacted and cleaned to remove soil, plant
material, and insects. Helicopter landing sites and areas fraquentaed by staff will be inspected for weeds each
trip.

Vi. DETERMINATION
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A negative declaration is anticipated for this project. No significant negative impacts to the environment are
expected to result from the implementation of the proposed activitias.

VIl FINDINGS, AND REASONS SUPPORTING DETERMINATION

Implementation of the proposed activitias is expected to produce positive impacts on a number of rara spacies
and native acosystems found in the area. Control of ungulates and weed species will anhance tha native
ecosystems and protect the nativa biological diversity of the area. Through a caraful and rigorous cleaning and
monjtoring program, tha introduction or spread of new weed speciss is expectad to be minimal. Impacts on
historic rasources is axpected to be nagligible, given the remota nature of the area with few, if any, historic
rasources to be axpacted and the nature of the proposed activities. Protaction of the araa will halp ensure a
stable water source for West Maui's agricultural, tourist and rasidential neads.

Viil. LIST OF PREPARERS

Randy Bartlett, Supervisor
Pu*u Kukul Watershad

Mauj Pinsappla Company, Ltd.
Honolua Division

4900 Honoapi " ilani Highway
Lahaina, Maui, Hawai'i 96761

The Pu*u Kukui WMA long range managemant plan was prepared by MPC’s Pu* u Kukui Watershed departmant
staff. The long range plan was submitted to the Natural Argz Reservas System Commission for considsration
as a Natural Area Partnership (NAP) project for fiscal years 2000 through 2005. This document incorporates
many sections and figures from that plan (e.g. all maps, descriptions of resources and proposed activities) and
is an updated version of an Environmental Assessment preparad in 1995 by Pater Schuyler, former NARS/NAP
Program Manager of the DLNR/DOFAW. Please rafer to the management plan for project budget details.
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APPENDIX 1
Natural Plant Communities of the Puu Kukui Watershed Management Area

As described by Wayne C. Gagne and Linda W, Cuddihy [Pratt] in the Manual of the Flowering Plants
of Hawai™i, the floristic composition of the islands can be classified according to environmental situation
and the dominance of particular components. Principal community types - presented here in boldface -are
general groupings based on elevation, moisture and physiognomy regimes. Within the principal
community types are found unique plant communities which are named according to their respective
dominant components. Seventeen unique plant communities within eight principal community types are
found within the lowland and montane regions of the PKWMA:

Lowland Mesic Shrubland
‘Ohi’a (Metrosideros) Lowland Mesic Shrubland
‘ Pukiawe/Aali"i (Styphelia/Dodonaea) Lowland Mesic Shrubland
i Lowland Mesic Forest
[ ‘Ohi’a (Metrosideros) Lowland Mesic Forest
Koa (Acacia) Lowland Mesic Forest
Lama/"Ohi’a (Diospyros/Metrosideros) Lowland Mesic Forest
Kukui (Aleurites) Lowland Mesic Forest
Lowland Wet Shrubiand
? Mamaki (Pipturus) Wet Shrubland
Lowland Wet Forest
"Ohi*a/Uluhe (Metrosideros/Dicranopteris) Fern Forest
“Ohi’a (Metrosideros) Lowland Wet Forest
*Ohi*a/Olapa (Metrosideros/Cheirodendron) Lowland Wet Forest
! Alien Dominated Wet Forest

Montane Wet Sedgelands
Carex Sedgeland
Montane Wet Mixed Communities
“Ohi*a (Metrosideros) Montane Wet Mixed Community
Subtype: “Ohi‘a/Kuolohia/Oreobolus Mixed Bog

Warren L. Wagner, Derral R. Herbst & S. H. Sohmer, Manual Of The Flowering Plants
Of Hawai'i, Volume 1, pp. 45-114, UH Press/Bishop Museum Press, 1990,
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Montane Wet Shrubland

Mixed Fern Shrubland

"Ohia (Metrosideros) Montane Wet Sh rubland
Montane Wet Forest

"Ohi"a (Metrosideros) Montane Wet Forest
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APPENDIX 2
Rare Plants of the Pu u Kukui Watershed Management Area

Plants listed as Endangered by the United States Fish & Wildlife Service:
Acnena exigua ~ Liliwai

Ctenitis squamigera - Pauoa

Cyanea lobata - Haha

Cyrtandra munroi - Ha'iwale

Hesperomannia arborescens

Preris lidgatei

Sanicula purpurea - Snakeroot

Plants considered as Candidates for listing as Endangered by the U.S. Fish & Wildlife Service:
Cyanea asplenifolia - Haha

Cyrtandra filipes - Ha'twale

Plants regarded as Species of Concern by the U.S. Fish & Wildlife Service:
Bidens conjuncta - Ko oko'olau™
Calamagrostis expansa - Reedgrass
Calamagrostis hillebrandii - Reedgrass
Cyanea kunthiana - Haha

Cyrtandra lydgatei - Ha'iwale

Eurya sandwicensis - Anini

Exocarpos gaudichaudii - Hulumoa
Gardenia remyi - Nanu

Geranium humile - Nohoanu*

Hedyotis formosa*

Hibiscus kokio ssp. kokio - Koki'o ula
Hillebrandia sandwicensis - Pua maka nui
Joinvillea ascendens ssp. ascendens - "Ohe
Lagenifera maviensis - Howaiaulu
Mpyrsine vaccinioides - Kolea*

Neraudia melastomifolia - Ma"aloa

3 * Indicates plants that are endemic to West Maui
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Phyllostegia stachyoides

Pritchardia forbesiana - Loulu*
Sicyos cucumerinis - Panunu kuahiwi
Strongylodon ruber - Nuku i*iwi
Wikstroemia bicornuta - *Akia
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APPENDIX 3
Rare Animals of the Pu’u Kukui Watershed Management Area

Mammals listed as Endangered by the United States Fish & Wildlife Service:

Lasiuris cinereus semotus - *Ope ape’a / Hawaiian Hoary Bat

Birds listed as Endangered by the United States Fish & Wildlife Service:

Pterodroma phaeopygia sandwichensis - “Ua’u / Dark-Rumped Petrel

Birds reparded as Species of Concern by the United States Fish & Wildlife Service:

Asio flammeus sandwichensis - Pueo / Hawaiian Short-Eared Owl

Fish regarded as Species of Concern by the United States Fish & Wildlife Service:

Lentipes concolor - O’ opu alamo’o

Damselflies considered as Candidates for listing as Endangered by the U.S. Fish & Wildlife

Service:

Megalagrion pacificum

Damselflies regarded as Species of Concern by the United States Fish & Wildlife Service:

Megalagrion nigrohamatum

Hemipterid insects regarded as Species of Concern by the U.S. Fish & Wildlife Service:

Coleotichus blackburniae - Koa bug
Snails regarded as Species of Concern by the United States Fish & Wildlife Service:
Newcombia cumingi - Newcomb’s Tree Snail
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Partulina perdix - Pupu kani oe / Maui Tree Snail
Partulina splendida - Pupu kani oe / Maui Tree Snail
Partulina tappaniana - Pupu kani oe / Mauj Tree Snail
Perdicella kuhnsi

Philonesia spp.

Succinea spp. - Amber snail
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JAMES *KIMO™ APANA
Mayor
JOHN E. MIN
Diroctor

CLAYTON L YOSHIDA
Daputy Director

COUOF MAUI
DEPARTMENT OF PLANNING

March 22, 1999

Mr. Randy Bartlett

Maui Pineapple Company, Ltd.
4900 Honoapiilani Highway
Lahaina, Hawaii 96761

Dear Mr, Bartiett:

,i RE: Draft Environmental Assessment (DEA) for the Puu Kukui
Watershed Management Plan

' Thank you for the opportunity to review this document. The Maui Planning
Department has no substantive comments at this time, but offer our continued support

for this type of important work.

B e ——

if you have any questions, please contact Mr. William Spence, Staff Planner, of
this office at 243-7735.

[

Very truly yours,

bt A —

JOHN'E. MIN
Director of Planning

JEM:WRS:dsa _
c: Clayton Yoshida, AICP, Deputy Director of Planning

William Spence, Staff Planner

General File
SAALLWILLMAACORESPABARTLETT.WPD

250 SOUTH HIGH STREET, WAILUKU, MAUI, HAWAI 96783
PLANNING DIMISION (B00) 243-7735; ZONING DIVISION (808) 243-7253; FACSIMILL- (808) 243-7634
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United States Department of the Interior

F1SH AND WILDLIFE SERVICE
Pacific lalands Ecorcpian
300 Ala Moann Boulevard, Roam 3-122
Box 50088
Honolulv, Howail 96850 MAR 25 1999
In Reply Refer to: KAJ
Mr. Randy Bartlett
Maui Pineapple Company, Lid.
4900 Honoapiilani Hwy.
Lazhning, HI 96761
Re:  Draft Lnvironmental Assessment for Management Plan for Puu Kukui Watershed
Management Program
Dear Mr. Bartlett:

Thapk you for providing us the opporfunity {¢ review the Draft Environmental Assessment for
the Puu Kukui Watershed Management Arex Naturnl Area Partnership Propram (DEA), received
by us on February 22, 1999. The DEA addresses the management plan of this program for fiscal
years 2000 through 2005. The lead agency for this Partnership Program is the Division of
Forestry and Wildlife, Department of Land and Natural Resources State of Hawait (DOFAW).
‘The Service offers the following comments for your consideration.

The DEA adequately describes the proposed action and contains a complete list of the fish and
wildlife resources in the action area. The removal of feral ungulates, control of other alien
species, and the monitoring of changes in the watershed as & resuit of these actions will provide
positive benefits to the fish and wildlife trust resources in the Puu Kukui Watershed.

Again, thank you for the opportunily o comment on this project. If you have questions regarding
these comments, please contact Fish and Wildlife Biologist Karen (Kitti) Jensen at 808/ 541-

3441,
Sincerely,

hran D Cosa—

Karen Rosa
Acting Field Supervisor
Pacific Island Fish and Wildlife Office
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SENJAMIN &, CAYETANG TIMOTHY L. JOHNS. CHARFIRION
QOVERNOR OF HAWAL BOARD OF LAND AND NATURAL RESOURCEE
DEPUTICS
JANIT [, KAWTLO
STATE QF HAWAII ADUATIC ARZSOUNGES
BOATIHG AND OCCAN ALEALATION
CONDERVATION AND RICOURCES
DEPARTMENT Of LAND AND NATURAL RESQURCES INFORCEMINT
CONVEIYANCES
HISTORIC PRESERVATION DIVISION FORISTITY AND WRDLIFE
Kahulihaws Bulliing, Roem 655 HISTONG PRESCAVATION
March 18, 1999 eomuu.‘ ‘."::::'::;:: STATE PARKS
WATEA ALEOURLT MANAOEMENT

Mr. Randy Bartlett, Supcrvisor

Pu‘y Kukui Whatcrshed

Hopojua Division

4500 Honoapi‘ilani Highway LOG NO: 23109 «*
Leahaina, Hawaii 96761 DOC NO: 9503CD08
Dear Mr. Bartlett: '

SUBJECT: Historic Irescrvation Review the Draft Euvironmental Assessment for Pu's Kukul
Watershed Management Aren
Various Ahupua'a, Lahaina District, Island of Maui
TMK:. 4-1-01:017; 4-1-04:023 (por); 4-1-05:010, 013, 016, 017; 4-2-01:001 {por);

4-3-01:00] (por) and 017 (por). -

Thaok you for the opportunity to commeat on this project. Our review is based on reports, meps and acrial
photographs maintained at the State Historic Preservation Office; no field inspection was made of the subject

property.

An archaeological Inveatory survcy has not been cunducted within the boundaries of the Pu'y Kukui
Watershed Maangement Area. Provious surveys conducted along the lower slopes and along the coastal arezs
of Honokahun, Honolua, and Honokahuu huve identified numerouy vignificant historic sites including religious
structures, hobitation sites, and burial areas, Agriculture sites are present, as well, along the streams,

The Pu‘u Kukui Watershed Manapement Area extends from approximately 4801t clevation at Honokahua
Stream to 5788ft clevation ot the suinmit of Putu Kukul. We can only prodict the types of archacological sites
that may be present in these aress. Agricultural related elructurcs, vuch sv irrigated kalo terraces und cinaly
(‘auwai), arc expected in the upper scctions near sireams. The higher clevations wese probably used for
gathering forcst materiale, vo historic sites such ae temporary shelters and tmils are predizted for these mreas,

Our concerns at this point arc for the installation of fences, the construetion of the helicopter Ianding platforms
and camp platforms. These projects nay have an cfTect on historic sites, a8 they are convidered (o be gruund
disturbing activities. To ensure that these projects have “no adverse effect” on significant historic gites that
may be present, wo recommend contacting our Division prior to the commencement of any of these sétivities
so that we may inspect the project areas. In the event that historic sites are located in the project area, the
Division will assces the significance of the find and determine mifipation measures in consultation with your

organization,
Pleasa call Cathlecnt Dagher at 692-8023 if you have any questions.

Aloha, -

2

Hibbard, Administrator
State Hisioric Preservation Divizion

CD:jen




Hounolua Divislon

Muy 11,1999

Mr. John E. Min

Director of Plunning

County of Maui

250 South High Street
Wailuky, Maui, Hawai'i 96793

Rli: Comments on Draft Environmental Asscssment (DIIA) for the Puu Kukui Watershed
Management Plan duted March 22, 1999

Dear Mr. Min:

Maui Pineapple Compuny appreciates the time you and your staff have taken to review
our DEA for the Pu'u Kukui Watershed Management Plan, as well as your continued support for
our cfforts to conserve an importunt part of West Maui®s natural resources for the current and

future benefit of all of Maui’s citizens and visitors.

If you or your staff have any further questions or comments, plecasc feel free to contact me
at 669-5439 or by email: bartlett@maui.net .

‘I'hank you very much for your assistance,
Mahalo nui loa nou kokua kakou,

7’

Randy Bartlett
Pu'u Kukui Watershed Supervisor

Ce:  Wesley Nohara, Superintendent, Honolua Plantation”
Randy Kennedy, Manager, State Natural Area Parinership Program
Betsy H. Gagne, lixecutive Scerctary, Stalc Natural Arca Rescrves Commission

]

Ph: 808.669.5439 Fax: 808.665.7089 Email: bartictt@maui.net
4900 Honoapiilani Hwy, v Lahains, Maui, Hawaii 9676] = Tclephone (808) 669-6201




Maui Pineapple Company, Ltd.

Honolua Division

May 11, 1999

Ms. Karen Rosa

United States Department of the Interior
Fish and Wildlife Service

Pacific Islands Ecoregion

300 Ala Moazna Boutevard, Room 3-122
Box 50088

Honolulu, Hawai'i 96850

RE:  KAJ: Comments on Draft Environmental Assessment for the Pu'u Kukui Watershed
Management Plan reccived March 25, 1999

Dear Ms. Rosa;

Maui Pineapple Company appreciaics the time you and your staff have taken to review
our DEA for the Pu'u Kukui Watershed Management Plan, as well as your continucd support for
our efforts to conserve an important part of West Maui’s natural resources for the current and

future benefit of all of Maui’s citizens and visitors.

If you or your staff have any further questions or comments, please feel free (o conlact me
at 669-5439 or by cmail: bartlctt@maui.net .

Thank you very much for your sssistunce,
Mahalo nui loa nou kokua kakou,

/

Randy Bartlctt
Pu’u Kukui Watershed Supervisor

Cc: Wesley Nohara, Supcrintendent, Honolua Plantation

Randy Kennedy, Manager, Statc Natural Area Partniership Program
Betsy H. Gagne, Executive Sg.crcta:y, State Natural Arca Reserves Commission

Ph: 808.669.5439 Fax: 808.669,7069 Email: bartlen@maui.net

4900 Honoapiilani Hwy. » Luhaina, Maui, Hawaii 96761 = Telephone (808) 669-6201
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Maul Pinsapple Company, Ltd.
Honolua Divislon

May 11, 1999

Mr. Don Hibbard, Administrator

State Historic Preservation Division
Department of Land and Natural Resourees
Kakuhihewu Building, Room 555

601 Kamokila Boulevard

Kapolei, Hawai'i 96707

RE: Comments on Historic Preservation Review of the Drall Environmental Asscssment
(IIEA) for the Pu’u Kukui Watershed Munagement Area dated March 18, 1999

LOG NO: 23109
DOC NO; 9903CDO8

Dear Mr, Hibbard:

Mazui Pincapple Company appreciates the time you and your staff have taken to review
our DEA for the Pu'u Kukui Watershcd Management Plan, as well as for your expert comments.
Per your suggestions, Pu'u Kukui Watershed siafT will contact your Division prior to the
commencement of any management activities (fence installations and camp/helicopter landing
platforms) mentioned in your letter so that your steff may inspect the project areas at your
discretion.

}f you or your staff have any further questions or comments on our cfforts to conscrve an

important part of West Maui’s natural resources for the current and future benefit of all of
Hawai'i’s citizens and visitors, plcase fecl free 10 contact me at the numbers provided below.

Thank you very much for your assistance,
Mahalo nui loa nou kokua kakou,

Randy Bartlett .
Pu'u Kukui Watershed Supervisor ,

Ce:  Wesley Nohara, Superintendent, Honolua Plantation
Randy Kennedy, Manager, Staie Natural Area Partiership Program
Betsy 11, Gagne, Exccutive Seerclary, State Nuturul Ares Reserves Commission

Ph: 80R.669.5439 Fax: B0B.669.7089 Emnil: bartlett{@maui.net

4900 Hoooapiilani Hwy. « Lahaina, Maui, Hawnii 96761 « Tclephone (808) 665-6201
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