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1.0 INTRODUCTION AND BACKGROUND
1.1 Project Summery

Honua'ula is a master-planned residentlal community encompassing a rectangular area of 271
hectares (ha) or 70 acres {ac) east of, and adjacent to, the existing Wailea Resort in Kihei, Maui
(hereinafter referred to as the *Property’). The proposed community Is composed of single and
multl-family homes, supporting commercial uses, open space, an 18-hole golf course and club,
and other recreational amenities. The Property Is lecated on the lower slopes of Haleakal and is
bounded by the Maul Meadows subdivision to the north, the Makena goif course to the south, the
Wallea golf course to the west, and the *Ulupalakua Ranch to the east (Figure 1).

An Environmental Impact Statement (EIS) was first published for the Property (then known as
Wallea 670} In 1988 (PBR Hawall, Inc. 1988). Since 1988, ownership of the Property and the
conceptual plan for the Property has changed several times. In January 2000, WCPT/GW Land
Assodiates, LILC acquired the Property, and the new owner proposed a revised plan from what
earller landowners had proposed. In July 2007, the Property was acquired by Honua‘ula Partners,
LLC, an entity comprised primarily of the same members as WCPT/GW Land Assoclates.
Honua'ula Partners did not change the revised master plan and continued to process the
applications previously prepared and submitted by WCPT/GW Land Assoclates. An EIS for the
current proposed project is currently being prepared for Honua'uta by PBR Hawall, Inc. (2009) in
accordance with Chapter 343, Hawail Revised Statutes (HRS) and Title 11, Chapter 200, Hawaii
Administrative Rules (HAR),

Recently, Altenbery (2007) drew attention to the southern portion of the Property which he
claimed to be among the best examples of a remnant native lowland dry forest remaining on
Maui. He suggested that Honua'ula “contains most of the 3™ largest contiguous area of wiliwilf
(Erythrina sandwicensis) habitat on Maui, approximately 110 acres in the southern 1/6 of the
property” (Altenberg 2007}. Altenberg recommended that an area of approximately 45 ha (110
ac} be preserved for Its ecological significance.

To address concerns raised by Altenberg over the presence of native plants withia the southem
portion of the Property, SWCA Environmental Consultants {SWCA) was tasked to conduct a
thorough quantitative botanical assessment within the Property (SWCA 20093). A companion
document addressing wildlife and plant-related wilglife Issues was also prepared by SWCA
(2009b). In collzboration with federal and state natural resource agency staffs, SWCA developed
mitigation measures to help protect and conserve native plant and anlmal resources at Honua'ula
(SWCA 2008a, 2009b). The specific mitigation measures developad by SWCA, In collaboration
with USFWS and DLNR, for botanical and wildlite resources are fisted én the natural resources
reports prepared by SWCA (2009, 2009b, respectively).

.2 Proje: rov al Regour

The former owner of the Property obtained several land use entitlements, as outlined in the
Environmental Assessment / Environmental Impact Statement Preparation Notice (PBR Hawaii,
Inc. 2009). Project district zoning was approved for the entire Property in 1993, and
approximately 170 ha (420 ac) was approved for golf course development and accessery uses.
The following year, the State Land Use Commission Issued a decision to reclassify the Property
from an Agricuitural District to an Urban District.

En Jupe 2000, the current owner (now Honua'ula Partners, LLC) submitted applicatiens to Maui
County for a Change in Zonhing and Project District Phase I Approval for the revised master plan
(PER Hawail, Inc. 2009). After six years of project revislons by the present owner to
accommodate community cencerns, including Issues with native plants In the southern portion of
the Property, the Maul County Council approved Phase I condltional Project District Zoning for
271 ha allowing for residential, limited commerctal, golt course, and open space zoning. With this
approval, the Maul County Councll passed Ordinance No. 3554 In March 2008, which promulgated
28 specific conditions tn granting a Phase I project district zoning approval for Henua'ula.
Ordinance No. 3554 Included several conditions regarding the conservation of natural resources,
including the creation of a conservation easement and stewardship plan. The following conditions
are related to the purpose and scope of this plan: N
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27. That Honua'vla Partners, LLC, Its successors and permitted assigns, shall provide

the report "Remnant Wiliwlli Forest Habltat at Wallea 670, Maui, Hawsii by Lee Altenberg,
Ph.D.", along with a preservation/mitigation plan, to the State Department of Land and
Natural Resources, the United States Fish and Wildlife Service, and the United States
Corps of Engineers for review and recommendations prior ko Preject District Phase I
approval. The Maul Planning Commission shall consider adoption of the plan prior to
Project District Phase IT approval,

U YOMS

Such plan shall include a minimum preservation standard as follows: That Honua'ula
Partners, LLC, jts successors and permitted assigns, shall establish in perpetuity &
Conservation Easement (the "Fasement”), entitled "Native Plant Preservation Area”, for
the conservation of native Hawalian plants and significant cultural sites in Kihei-Makena
Profect District 9 as shown on the attached map. The Easement shall comprise the portion
of the property south of latitude 20°487 5.06°N, exciuding any portions that the State
Department of Land and Natural Rescurces, the United States Fish and Wildlife Service,
and the United States Corps of Engineers find do not merit preservation, but shall not be
fess than 18 acres and shall not exceed 130 acres.

puata

The scope of the Easement shall be set forth In an agreement between Honua'ula
Partners, LLC and the County that shall Include:

sjoased YWl ——
Asepunog 3afoid epenuop D

2. A commitment from Honua‘ula Partners, LLC, ity successors and permitted assigns,
to protect and preserve the Easement for the protectivn of native Hawaiian plants and
significant cultural sites worthy of preservation, restoration, and Interpretation for
public education and enrichment consistent with @ Canservation Plan for the Easement
daveioped by Honua'via Partrers, LLC and approved by the State Department of Land
and Natural Resources, the United States Geological Survey, and the United States
Fish and Wifdlife Service; ard with a Cultural Resource Preservation Plan, which
Includes the managernent and maintenance of the Easement, develsped by Honua'ula
Partners, LLC and approved by the State Department of Land and Natural Resources
(collectively, the “Conservaetion/Praservation Plans™),
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b. That Honua'ula Partners, LLC, its successors and permitted assigns, shall agree to
confine use of the Easement to activities consistent with the purpose and intent of the
Easement.

c. That Honua'ila Partrers, LLC, Its successors and permitted assigns, shall be
prohibited from develspment In the Easament other than erecting fences, enhanting
trails, and constructing structures for the malntenance needed for the area, In
aceardance with the Conservation/Preservation Plans.

d. That title to the Easement shall be held by Honua’ula Partners, LLC, its successors
and permitted assigns, or conveyed te a land trust that holds other conservation
easements. Access to the Easernent shall be permitted pursuant to an established
schedule specified in the Conservation/Preservation Plans to organizations on Maui
dedicated to the preservation of native plants, to help restore and perpetuate native
species and to engage In needed research activities, These organizations rmay enter
the Easement at reasonable times for cultural and educational purposes only.

e, Honua'vla Partners, LLC, its succassors and permitted assigns, shall be allowed to
receive ail tax benefits alfowable under tax laws applicable to the Easement at the
time that sald Easement Is established in Kihel Makena Project District 9, which will be
evidenced hy the recordation of the Easement in the Bureau of Conveyances, State of
Hawali.

1.3 Purpose and Scope of this Plap

To help meet Maui County Phase I conditicns, Honua'ula Partners, LLC, In cooperatlen with
SWCA, developed this Honua'uia Conservation and Stewardship Plan. This plan intorporates
findings, conclusions, and recommendations from previeus betanical and wildlife surveys and
biological assessments on the Property (Char and Linney 1988; Bruner 1988, 1593; Char 1593,
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2004; Altenberg 2007; SWCA 2009a, 2009b). The Honua'wla Conservation and Stewardship Plan
recommends proactive stewardship actiens to manage the proposed Easement (hereinafter
referred to as the ‘Native Plant Preservation Area’) and the related management and
enhancement areas.

The overall goal of Yhe Honua'ula Conservation and Stewardship Plan is to conserve elements of
the kigwe-wiliwlli shrubland and other portions of the Honua‘ula Property, as much as possible, to
pratect natlve plants and anlmals within the Property. The secondary goals of this plan are to
cooperate with researchers i furthering the seience of native plant prapagation, provide
education and outreach opportunities, and enhance the natural beauty of the proposed Honua'ula
-project. This plan facuses specifically on management actions to preserve and conserve native
plants within the Preperty, Management actions to address native anlmals on the Property wit] be
addressed In a separate multi-specles Habitat Conservatlon Flan {HCP) belng prepared under
Section 10{a){1)(B} of the Endangerad Species Act (ESA}.

In accordance with the County of Maul Ordinance No. 3554, coples of all SWCA reports prepared
far this project, Including this Honua'ula Conservation and Stewardship Plan for the proposed
Natlve Plant Preservation Area, along with the report by Altenberg {(2007) have been submitted to
the Department of Land and Natural Resources {DLNR), U.S. Fish and Wildlife Services (USFWS),
t).5. Geological Survey (USGS), and U.S. Army Corps of Engineers for review and comment.

2.0 STATUS OF HAWAITAN LOWLAND DRY FORESTS AND SHRUBLANDS

At ane time, Rock (1913) suggested that lowland dry and mesic forests in Hawall had more
native tree species than any other area In the state. In addition to supporting native flora and
fauna, dry forests were a source of food, fiber, and medicine for native Hawaiians. Since then,
however, the amount of true native dry forests has declined (Wagner, et al. 1998). Troplcal dry
forests are acknowledged as the rarest native plant community within the main Hawaiian Islands
(Bruegmann 1996, Sakai et al. 2002, Pau et al. 2009) and the nation {Janzen 1988, Noss and
Peters 1995, Janzen 2002). Bruegmann (1996) estimated that over 90 percent of Hawai'i's
native dry forest habitats have heen severely fragmented and degraded.

The dectine of Hawallan dry forests is the result of a variety of factors, which began ptiot to
European contact., Zlmmerman (1963), Kirsch (1982), Wagner et al. (1985}, Stone {1985),
Cuddihy and Stone (1590), Gagné and Cuddihy (1999), Athens et al. {2002}, Ziegler (2002), and
Burney and Flannery (2005) surmmarized the impacts to the Hawailan landscape caused by
actlvities of prehistoric Polynesians beginning about 1,60 years age, By the time the first
Europeans arrived in Hawal'i, the Hawalians had modified “virtually all valley bottoms with
permanent stream flow...into retlculate irrigation systems” (Handy and Handy 1972, Kirsch 1977,
1982). In 1789, Vancouver reported that literally half the Island of Hawai'i appeared to have
been cleared for taro plantations. Kirch (1982) found archaeological evidence of significant
human-induced soll eresion, siltatlon, and shoreline change by 1200 A.D.

Following centurles of lowland land clearing by native Hawailans, other factors contributed to the
less of native Hawallan dry forests, These Include ungulate grazing; nvaslons and competition
from alien plants; development of lowlands for agricultural, urban, and military uses; loss of
native poliinators, seed predatlon by roedents, and loss of natlve hirds that scarified and dispersed
seeds (Williams 1920; Cabin et al. 20002, 2000b; Medeiros et al. 1953; Chimera 2004b).

Non-native ungulates have specifically been identified as a'majer contributor to the decline of
native ecosystems in Hawal'l, including dry forests and shrubfands. Although domestic animals,
including the Polynesian pig, were introduced inte Hawai'i between 400 and 600 A.D., ltis
unlikely that they spread rapldly inte neighboring ecesystems because the pigs at that time were
highly domesticated and rellant upen humans (Stone 1989, Cuddlhy and Stone 1590), But by the
time comprehenslve descriptions of the Hawallan landscape appeared in western literature in the
late 1700s, feral ungulates and nen-native ornamental plants and trees had already begun to
dramatically change the nature of Hawailan watershed structure and functlon.

The ban or kapu placed upon killing Introduced cattle permitted the unchecked growth of large
herds, which along with intraduced sheep beginning in 1793 decimated native lowland forests.
Non-native axis deer (Axis axis) were Introduced o Maui by legislative mandate in 1960 (Tomich
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1886). Because they occupied mostly private lands, their populations on Maul were not censused
regularly by state wildlife blologists. Ueoka {1882) noted the extension of their range into
dryland farests In Kihei between *Ulupalakua and Makena, Teday, large herds of axis deer roam
freely threughout the dryland forest of Henuatula,

Ungulate impacts were accompanied by the intentlenal introduction of hon-native plangs, which
were quick to dominate landscapes denuded by fire or clearing. Introduced trees were regarded
as a means to protect denuded watersheds fram erosion, and forestry agencles were established
to address pro};!ems caused by overgrazing and deforestation at the turn of the 20 century,

3.0 PHYSICAL SETTING AND HISTORIC LAND USE OF HONUA'ULA

Henua'ula encompasses a rectangular area of 270 ha (670 ac) on the southeastern stope of Mt
Haleakald, Paeahu Ahupua'a, Maul, between 90-245 m (255-804 ft) elevation (Figure 1). Located
on the leeward slde of the island, the climate is generally dry with an average annual rainfall
ranging from 406 to SG8 mm (16 to 20 Inches) throughout the region (Maui County Data Bock
2007). The terrain slepes gently at about 12% in an east to west direction across the Property.

Appreximately 200 ha (495 ac) of land in the northern three-quarters of the Honua'ua Property is
underlain by older lava flows of the Kula Volcanic Series (ranging frem 13,000 to 950,000 years
old). Weathering of lavas led to the formation of 2 thin layer of soll over the northern portion.
About 70 ha (173 ac) of younger lava of the Hana Volcanic Series (between 5,008 and 13,400
years old) makes up the southern quarter of the Property. The southern lava flows have not
undergone extensive weathering. This southern area is characterized by an extremely rough
surface composed of broken *a'a lava blocks called clinker with little or ne soil accumulation (PBR
Hawail, Iac. 1988). The solls and lavas covering the Property, and the drajnage gulches that run
across the land, strongly influence the nature of the vegetation that grows there,

The Palauea Cultural Preserve, located about 770 m (2,500 ft) west of the Honua'ula Property,
represents the remains of a traditional fishing village which lies just above the shote within the
same 'a'a lava flow that underlies the southern portion of Honua'ula. Other archaeological
remains found In the region include pre-contact refigious temples (heiau), house foundations
(haie), agricultural terraces and foot trails, calms (ahu), and possibly water wells

(htto:/fww awail,ed alaueaY. al% L] i ;
Sinote and Pantalec 2006, Hana Pono LLC 2009). By the late 1804's, the area was used for cattle
grazing.

During the Second World War, the military used lands in Kihel for tralning and manguvers (P,
Erdman, Ulupalakua Ranch, pers. comm.). Historic activities within and adjacent to the Property
Included a Navy Underwater Demolition Team (UDT) tralning base at Kamaole, an Army camp at
Makena, and amphibleus assault tralning exerclses by the Marine Corps. Jeep reads were
bultdozed Inland and cross-country movement by armored vehicles and troops were conducted.
Following 1845, the area was retumed te open pasture, Periodic bulldozing of the highway
easement connecting Kihel to *Ulupalakua by the State of Hawal'l, grazing pressure from axis
deer {Axis axis) and feral goats (Capra hircus), and unauthorized kiawe (Prosopis pallida) loaging
have caused further disturbance to the area.

4.0 VEGETATION AT HONUAULA

Gagné and Cuddihy (1999} noted that native dry forest communities occur on all of the main
Islands between 300 and 1,500 m (984-4,921 ft) elevation, especlally on leeward aspects or in
the rain shadows of mountains, Precipitation Is between 500 and 2,000 mm (17-79 In) annually,
and Is usually concentrated between November and March. Gagne and Cuddiby {1599} noted
that lowland dry forests usually “grade Into lowland dry grasslands or shrub lands below 300 m
elevation...” The seml-arld Honua'ula project area lies between 90 and 245 m (295-804 ft)
elevation, and is estimated to receive about 300 mm (12 In) of precipitation annually. Hence, the
seuthern portion of the Property may be described mare accurately as a highly disturbed,
remnant native coastal dry shrubland (sensu Gagne and Cuddihy 1959) in which wiliwilf
(Erythrina sandwicensis) has become & cormmon inhabitant,
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The recent US Geologlcal Survey GAP Analysls Program (Figure 2) maps classified landcover
within the Property as largely "XT: open kiawe forest and shrubland (alien grasses)”, “¥:
uncharacterized open-sparse vegetation®, with small patches of "XG; allen grassland” and “XT:
allen ferest”. Prlce et al. (2007) recently developed methods using blockmatic data to map
habitat quality and range for wiliwilf (Erythrina sandwlcensis) throughout the Hawaiian Islands.
The area encompassed by the Property appears on these maps as ‘medlum’ to "low” habitat
quality for wiliwili (E. sandwicensis). However, numerous areas in southeastern Maui located
between Pu'u Ola'l and Kaupa outside the Property did appear as having “high’ habitat
characteristics on the maps prepared by Price et al. (2007). Medeiros (USGS, pers. comm.)
suggested that mature wiliwill (E. sandwicensis) may be feund throughout southeastern Maul,
often in abundance and greater densities than those encountered In the Property. Altenberg
{2007} Identified sight willwili (E. sandwicensis) forests In southeast Maui including Kanaio, Pu'u o
Kali, Honua'ula / Wallea 670, Makena, La Perouse, Kaupo, Lualailua, and Walkapu,

4.1 Previgus Syrveys

Various betanical surveys have been conducted within the Property (Char and Linney 1988, Char
1993, Char 2004, Altenberg 2007, and SWCA 2009a). Similar to the vegetation categories
described by Char and Linney (1988) during the first survey on the Property, SWCA (2003a)
found three distinct vegatation types within the Property (see Figure 3). Each of these is
described below. Figure 4 Ilustrates the percent of intreduced and native plants reported from
each of the three predominant vegetaticn types,

»  Kiawe-Buffelgrass Grassland

About 75% of the northemn portion of the project parcel is tharacterized by an extensive
grassland comprised primarily of kfawe (Prosopis palifda) and buffelgrass (Cenchrus ciifaris).
‘There Is scattered evidence that trespassers may be logging klawe (P. palida) trees for charcoal
in this area. Guinea grass (Urochloa maxima), natal redtop (Rhynchelfytrurn repens), and sour
grass (Digitaria insularis) are also scattered throughout the northern portion of the Property.
Gther plants found here include the Invasive koa haole {Leucaena leucocephala), lantana
{Lantanz camara), partridge pea (Chamaecrista nictitans) and cow pea (Macroptiium
lathyroldes).

The area has been disturbed throughout by numerous jeep trails and unrestricted grazing by axls
deer. Some open areas that appeared to be heavily grazed were devoid of buffelgrass (Cenchrus
ciflaris), but containad the native shrubs “ilima (Sida fallax) and hoary abutilon (Abutilan
fncanum), and the intreduced golden crown beard (Verbesina encelloides).

= Gulch Vegetation

The vast expanse of kiawe-buffelgrass In the northern three quarters of the Property Is bisected
from east to west by several qulches that carry flood waters to the sea (Figure 3}, These
Intermittent gulches vary in depth and are characterized by patches of exposed bedrock. The
gulches are shaded by their steep walls providing relatively cool and moist conditions, Three
species of ferns Including rmaidenhair fern (Adfantum capiflus-veneris), sword fern (Nephrolepis
muitifora), and the endemic fwa'fwa fern (Doryopteris deciplens) were found in the shaded rocky
outcrops and crevices within the gulches, Native Pilf grass (Heteropogen contortus) was found in
more open and sunny locations. Other species found within the gulches include tree tobacco
(Nicotiana glauca), wiliwlll (Erythrina sandwicensis), lantana (Lantana camara), partrldge pea
(Chamaecrista nictitans), golden crownbeard (Verbesina encelioldes), liima (Sida fallax), hoary
abutilen (Abutiion Incanum), koa haole (Leucaena feucscephala), Indige (Indigofera suffruticesa),
‘whalea (Waltheria Indica) and lion’s ear (Leonotis nepetifolia).

»  Mixed Klawe-Willwilf Shrubland

Remnant rixed kfawe-wiliwill shrubland was limited to the southern *a' lava flow in the southern
quarter of Property {Figure 3). Scattered groves of large-stature wiliwiii (Erythrina sandwicensis)
and klawe trees co-dominated the upper story, Native shrubs, such as ‘ifma (Sida fallax) and
malapile (Capparis sandwichiana}, and the natlve vine ‘Znunu {Sicyos pachycarpus), were
represented in the understory.

SWCA Environmental Consuitants
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Introduced shrubs, introduced grasses, and introduced vines and herbaceous species dominated
the ground vegetation, Lantana {Lantana camara), found throughout the mixed kiawe-wiliwili
shrubland, showed signs of dieback. Althcugh abundant, the guinea grass (trochioa maxima)
found en the site was grazed to stubble, probably by axis deer.

a0
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Percent Species
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Figure 4. Percent of native and introduced plant species found in each of the three
predominant vegetation types within the Property. Data is pooled across all plant species
{n= 146) phserved by Char and Linney {1988), Altenberg (2007} end SWCA (this study). KB =
Kiawe-buffelgrass grassland (n= 105, 9 natives and 96 intreduced), MG = mixed guich vegetation
{n= 66, 11 natives and 55 introduced), KW = kiawe-wiliwill shrubland (n= 106, 26 natives and 80
Introduced).

In all, 1456 plant species have been Identified within the Property during these surveys. Of these
species, 14 are endemit and 12 are indlgenous to Bawal'i (Table 1). None are endemic to Maui.
The remaining 120 plant species are introduced non-native species. Table 2 lists the accurrente
of adult and seedling native plants identified within the Property by SWCA In 2008 {SWCA
2009a). Figure 5 lllustrates the distribution of native plant species within the Property by count,
A complete list of all plants found within the Property Is provided in Appendix A.?

The 26 native species known to occur in the Property were arranged in order of thelr relative
mpartance by the SWCA botanists {Table 1). Only the top elght endemie and indigencus plant
specigs that are uncommon within the Property and elsewhere in the State were Included In a GIS
density analysis as a means of identifying suitable boundaries for a conservation easement within
a portion of the Property based upon their greatest concentration.,

Using the Arcview GIS Spatial Analyst extension, SWCA converted specles count classes of the
eight specles to density (number of species/acre) classes. These resulting density maps allow
comparison of native plants on the same spatlal scale. However, density maps for these specles
varied greatly from 0-57 plants per acre for willwilf (Ervthrina sandwicensis) to D-1 plant per acre
for ‘Bwikiwiki (Canavaliz pubescens). Therefore, the maps were further standardized by
reclassifying the densities for the species to a common scale where nine (9) represented the
highest density for each species, and one {1} represented lowest.

! Portulaca sp. ncv. was reported by Char and Linney (1288); however, it is not included in Appendix A
because the species level was never determined and no knowa collections were made by Char and Linney
(988).
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Table 1. Native plants reported from the Property arranged In order of their relative
importance by project botanists. Group 1 = endemic (E) and Indigenous (I) plants uncommon
within the Property as well as elsewhere in the State, andfor of significance to life stages of the
endangered Blackburn sphinx moth (Manduca blackburnl); Group 2 = relatively commen endemic
species throughout Hawal'i, Group 3 = refatively common native (indigenous) species throughout
Hawaf'.

Species Status  Hawailan Name Family
GROUP 1

Lipochaeta rocklf E neha Asteraceae
Canavalia pubescens E paunu Fabaceae
Erythrina sandwicensis E wiliwitl Fabaceae
Capparis sandwichiana E malapile Capparaceae
Senna gaudichaudii 1 kolomona Fabaceae
Sicyos hispldus E ‘anunu Cucurbitaceae
Sleyas pachycarpus £ ‘Gnunu Cucurbitaceae
Chamaesyre celastroldes var. lorifolla* & ‘akoko Euphorblaceae
Arqemone glauca £ pua kala Papaveraceae
GROUP 2

Myoporum sandwicense E nalo Myoporaceae
Panlcum torddum E kakonakona Poaceae
Heteropogon contortus E pili Poaceae
Ipomoea tuboides E Ipemea Convolvulaceae
Boerhaviz herbstii E alena Nyctaginaceae
Doryopteris decipiens E ‘iwa'iwa Adilantaceae
Plumbaqo zeylanica E ‘ilfe'e Plumbagiraceae
GROUP 3

Dodonaea viscosa 1 ‘aaif'f Sapindaceae
Slda fallax 1 ‘ffima Malvaceae
Boerfavia spp.** I alena Nyctaginaceae
Abutifon incanum I hoary abutilon Malvaceae
Ipomoea indica I koalt awahia Convolvulaceae
Waltheria indica [ ‘whaloa Sterculiaceae
Pellaea ternifolia I pellaea Adiantaceae
Adiantum capifius-veneris I maldenhalr fern Pteridaceae
Solanum americanum I popolo Solanaceas

* A single stunted akoke was found within the Properly in 2008, howeaver, the plant was found to be dead in

the late summer of 2007, and was not found at all during the 2008 surveys. Therefore, It s not considered In
further plant density analysis for the purpese of defining boundaries of the native plant preserve.

** Two indigerous species of Boerhavia (repens and acutifolia) were reperted within the Property during the

SWCA surveys, Char and Linney (1988) and Char (1983, 2004) alse found B, repens within the Property.

The reclassified density map was then overlald with a percent weight assigned to each. Each
specles was assigned a different welght by the project botanlsts based on thelr refative betanical
impartance throughout the State and the Property (Table 3). The density map and the overlay
analysis were developed using 100 m (328 R) resclution to define specific and contlguous
preservation areas that protect the greatest concentration of rare native plant species within the
Property. Figure 6 itlustrates the resuvlts of the weighted density analysis for the eight most
important native plant species. The colors represent the welghted average of the denslties of the
elght species.

The Property was viewed by Char and Linney {1288) and Char (1993, 2004) as having
unremarkable vegetation. Until SWCA (2006} and Altenberg (2007), there had been no
recegnition of the remnant mixed klawe-wiliwili shrubland as an area worthy of special
recognition. Similarly, there have been no previous efforts by any Federal, State, local
government agency, or canservation Non-governmental organizations {NGOs) to acquire ard
protect any portion of the Property.

SWCA Environmental Consultants
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Honya'ula Conservaticn and Stewardship Plan

Tabla 2, A parison of the r ber of native plants and seedlings observed within the
entire Honua'ula Property and the remnant mixed kiawe-wiliwili shrubland In the
southern portion of the Property. Prop = entire Honua'ula Property, KW = klawe-wilivill
shrubland.

Lo ] ) Number of | Numberef | MNumberof N::‘?‘:rs :

: Species (Hawalian name) Points Seedlings | Adults Observed |

| KW Prop | KW Prop| KW Prop| KW  Prop:
Argemone glauca (pua kala) 26 26 247 247 165 165 412 412
Canavalla pubescens (‘awikiwlkl) 5 5 0 0 5 5 S 5
Capparis sandwichfana (mafapile) | 311 312 14 14 548 549 562 563
Dodonea viscosa {*a'all'l) 7 7 0 0 16 16 1e 15
Doryopteris decipiens (‘iwa‘lwa)} 2 14 0 2 7 52 7 54
Erythrina sandwicensis (wiliwiif) 546 5689 334 341 2105 2137 | 2439 2476
Heteropogon contortus (pill) O 66 o] 384 0 1109 1} 1493
Ipomoea tuboides (ipomea) 5 5 0 ] 5 5 5 5
Lipochaeta rocki {nehe) 24 24 55 56 45 45 101 101
Myoporum sandwicense (nalo) 17 17 0 0 21 21 21 21
Senna gaudichaudii (kolomona) 28 32 1 s 36 38 37 43
Sicyos hispidus ("&nunu) 48 49 5 ) 167 108 112 113
Sicyos pachycarpus (‘anunu) 101 102 313 313 289 290 602 603

Table 3. Percent welght assigned for the eight species selected for density analysis;
based on their relskive botanical impertance throughout the State and the Honua'ula Property.

Species Common Name Percent Weight
Lipochaeta rockl (E) nehe 16
Canavalla pubescens (E) ‘Fwikiwiki 15
Erythrina sandwicensis {E) witlwilt 14
Capparis sandwichiana (E) maiapile 13
Senna gaudichaudif (1) kolormona 12
Sicyos hispldus (E) ‘dnunu 11
Sieyos pachycarpus (E} *anunu 10
Argemone glauca (F) pua kalz ]

The remnant native vegetation In the remnant mixed kfawe-wiliwili shrubland represents a highly
degraded lowland dry shrubland In which witiwiil trees (£, sandwicensis) are a natural companent.
High density willwili (E. sandwicensls) stands occur In other locations throughout the reglen.
Altenberg (2007} |dentlIfied elght areas In southeast Maui, including the Property, where wiliwilf
(E. sandwicensis} groves are found. SWCA also found dense wiliwlll (E. sandwicensis) groves
east of Pu*u Olal (2009a). Far frem being pristine, this dry shrubland has been degraded by
human activitles including unrestricted grazing by ungulates, cattle grazing, invasive plant
species, road works, kiawe {P. pallida) logging, and military activities.

4.2 Endangered, Threatened and Candidate Endangered Plants

Ne Federal or State of Hawai'i listed threatened, or endangered plant species were found In the
Property. Honua'ula is not located within or immediately adjacent to any designated critical
habitat or recovery management units deslgnated by the USFWS. All the native plant species
described from the Property are known to occur elsewhere on Maui and most also oceur
throughout the rmain Hawaiian Islands.
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Honua'ula Conservation and Stewardship Plan

Nehe (Lipochaeta rockify occurs in scattered locatlons on Maui, but is primarily known from
Moloka'i and Kaho'olawe where it is scattered to common In coastak sites to dry forests, and atong
the margins of lava flows (Wagner et al. 1999). The nehe plants (L. rockif) reported from the
Preperty have a distinct leaf shape that appears to be limited to the Property (A.C. Medeires,
USGS, pers. comm.); the leaves are less dissected compared te specimens at other Maul
locations. However, the current Manual of Flowering Plants of Hawaii (Wagner et al. 1999} did
not find sufficient scientific evidence to recegnize it as a distinct varlety or subspecias. Herbst
(Blshop Museum, pers. comim.) suggested that it might easlly hybridize with other plants of the
same specles. This specles, Including individuals with a distinct leaf shape, is also not given
statutory protection by State or Federal laws,

One candidate endangered species, ‘awikiwik! (Canavaifa pubescens}, has been identified in
the preject area, Qver a perlod of time, Altenberg (2007) collected reughly 15 GP5 polnts for
‘Swikiwiki (C. pubescens) within the klawe-wilfwllf shrubland during his hikes acress the
Honua'ula parcel. Itis unknown how many of his GPS points represent duplicate occurrences
of the same plant. The W.S. Fish and Wildlife Service (2009} reported “a few Individuals at
Palauea-Keahou" [including the Property] based upon information recefved from Altenburg
(2007) and Hank Oppenheimer {Plant Extinction Preventlon Program, pers, comm.).

Durlng the SWCA betanical survey of Honua'ula in 2008 (SWCA 2009a), the project botanists
found only five (5) individual 'Gwikiwiki (C. pubascens) plants on the Property. All ‘@wikiwiki
(. pubescens) were flowering and fruiting at the time of the survey; however, no seedlings
were detected. The plants appeared to be healthy with no signs of damage or disease.

Canavalis pubescens Hook. B Arnott was described by Wagner et al, (1999) as ™...uncommon In
open dry sites such as lava fields, kiawe thickets, and dry forest, 15-540m, on NIihau, Kaua'l
{Napali Coast), Lana'i, and leeward East Maul.” Extant populations of ‘awikiwiki (C, pubescens)
on Maul are listed in Table 4. Both historlcal and current populations of the species on Maui are
illustrated in Figure 7.

Table 4, Extant populations of Canavalia pubescens on Maui.

Site Name No. of

Individuals Reference/Source.
Honua'ula {Palauea-Keauhou) 5 SWCA (2009a).
Pu'u O Kali Forest Reserve 100+ A, Medelros, pers, comm.
*Ahibi-Kina'u Natural Area Reserve 16-21 ). McDonald, pers. comm.
Papaka Kai {La Perouse} 6 USFWS (2008a).
Scutheast Pohakea 1 USFWS (2008a).

In 1997, the specles was added as a candidate species by the U.S, Fish and Wildlife Service
{USFWS}. The most recent USFWS (2009) Information an the species includes the following:

“Habitat/Life History

Canavalia pubescens is found on dry, epen lava flelds and In dryland forest, On Kauai, C.
pubescens was found in open, moist forest and in dry scrub forest at elevations between
180 te 2,900 feet (ft) (55 to 884 meters {m)). On Niihau, this specles was last seen
growing on an exposed basalt ledge at 300 ft (91 m) in elevation. On Lanai, C. pubescens
was observed growing ameng sun-scerched lava rocks aleng a coastal trall at S50 ft (15 m)
elevatien with Cordia subcordata (kou) (H. Oppenheimer, PEP Program, pers. comnt.
2007). On Maui, C. pubescens is found on recent lava flows in Erythrina (wiliwili) lowland
dryland forest and shrubland with the followlng native species: Capparis sandwichiana
{malapilo), Chamaesyce celastroides var. lorifolla (akoko), Dodonaea viscose {aalll),
Ipomoea spp. (no commen narne), Morinda spp. (noni), Sida faliax (ilima)}, Rauvolfia
sandwicensis {(hao), and Waltheria indica (uhaloa); at elevations between 8D to 400 ft (24
to 122 m) {Wagner and Herbst 1959, p. 654; Hawali Biodiversity and Mappfng Program
(HBMP) 2008).”

SWCA Environmentzl Consuftants 14
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“Historical Range

Historically, Capavalia pubescens was wide ranging in the coastal dryland forest and
shrublands of southeastern Maui, Lanat, northwestern Kauaf, and Nithau (HBMP 2008). It
was histerically recorded from one pepulatien on Nithau at Haao Valley; from six
populations ranglng from Awaawapuhi to Walnlba on the northwest coast of Kaual; from
six populatiens ranging from Keokea to Wailaulau-Pahlhl on Maui; and from four
populations on Lanai, from Ka'ena Paint to Huawal Bay (HBMP 2008).”

“Current Range/Distribution

Currently, Canavalla pubescens is found on the island of Maul (HBMP 2008; H.
Oppenhelmer, Plant Extinctlon Prevention Program, pers. comm. 2006; F, Starr, U.S.
Geological Survey, Blological Resources Discipline (USGS-BRD}, pers. comm, 2006). No
plants were ohserved at the last known locatfon of this species on Lanal In 2007; however,
It could posslbly be found there again (H. Oppenheimer, pers. comm. 2007). There were a
few individuals at Palauea-Keahou, but this area Is currently undergelng development
(Altenburg 2007, pp. 12-13; H. Oppenheimer, pers. comm. 2007).7

“Population E a tatus

Five pepulatiens are known on Maui: Keokea and Puu o Kall with *hundreds” observed;
seuthwest Kalua o0 Lapa with two individuals; Papaka Kal with six individuals; Ahihi-Kinauw
with a few individuals; and southeast Pohakea, with at lzast one individual (HBMP 2008; F.
Starr, pers. comm. 2006; H, Oppenhelmer, pers. comms. 2006, 2007). Thase populations
total a little over 200 individuals, with the majerity (*hundreds®) in one population {Puu ¢
Kali).”

Altenberg (2007), F. Starr {pers. comm.), and H, Oppenhelmer (pers. comm.) apparently
presumed that the remaining ‘Gwikiwiki (C. pubescens) at Palauea-Keahou [Honua'vla] have
"... likely been destroyed by development” (as cited in USFWS 2008a and 2009), Contrary to
this pessimistic outlook, all five individuals on the Honea'ula Property continue to thrive. No
construction or ather develepment refated activity other than recent fence building to keep
cattle from the kiawe-willwiii shrubland has been cenducted in that area. Honua'ula Partners,
1LC is comrnitted to the Maui County Council conditions to Insure that all five ‘awikiwiki (C.
pubescens} plants within the Property are protected and managed to help ensure their
conservatlon.

The Species Assessment and Listing Prlerity Asslgnment Form (USFWS 2009) notes that the
USFWS has “promptly reviewed all of the Informatlon recelved regarding the species for the
purpose of determining whether emergency listing is needed” and determined that the specles
“does not appear to be appropriate for emergency listing at this time because the immediacy of
the threats is not so great as to imperil a significant proportion of the taxon within the time frame
of the routine tisting process.”

The USFWS (2009) states that the primary threat to remalning ‘Fwikiw/ki (€. pubescens) on
Maui are grazing by feral geats (Capra hircus) and axis deer (Axis axis}. Feral ungulates are
known to graze on native plants, degrade and destroy habitat, disrupt topsoil leading to
eroston, and facilitate the establishment and spread of non-native plants. Land development
Is alse listed as a threat to certain populations of ‘Swikiwiki (€. pubescens). The USFWS
determined that ‘Swikiwiki (C. pubescens) is alse highly threatened by competition and habitat
degradation from non-native plant species, and wildfires (USFWS 2008a).

Non-native plant species that are reported to be threats to 'Swikiwiki (€, pubescens) by
USFWS (2008a) inciude: klawe, kea haole, natal redtop, and buffelgrass at Keokea;
buffelgrass and kfawe at Pu'u O Kall and Palauea-Keauhou; natal redtop and koa haole at
Papaka Kal; and k¢a haole and air plant (Kalanchoe pinnata) at southwest Kalua ¢ Lapa
pepulation In the Ahibl-Kinau NAR {Altenberg 2007; HBMP 2008; F. Starr, pers. comm. 2006),

A single Chamaesyce eelastroides var. lerifolis was observed within the klawe-wHiwill (Prosopis
paliida - Erythrina sandwicensis) shrubland by Altenberg (2007) and SWCA (2006). Only
about four feet In height, this plant appeared to be stunted and subject to intense grazing
pressure, Someone also had attempted to wrap protective material around its blossoms
andfor seeds. This trae had died by the SWCA March 2008 survey.

SWCA Environmental Consultants 15
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Honua'ula Conservation and Stewardship Plan

5.0 OTHER HAWAIIAN DRY FOREST AND SHRUBLAND RESTORATION EFFORTS

Numereus dry forest restoratlon efforts have been inltiated throughout the State to save these
degraded ecosystems. Several small-scale profects have been successful in restoring dry forest
fragments by excluding ungulates, planting seedlings, and reducing grass competition via grass
removal (Cabln et al. 2002a, Brooks et al. 2009}, However, these efforts have proven that
restoring Hawal'i’s dry forests, even ak a small-scale, ¢an be challenging and expensive {Leanard
Bisel Associates, LLC and Geometritian Assoclates 2008). Private developments and State and
Federal protected areas in Hawal't where active management activities are underway to protect
native dry forest ecosystems and rare native plants are listed in Table 5. Figure 8 lllustrates
protected and managed naiural areas in south Maui In relation to the location of Honua'ula. A
more detalled description of existing dry forest restoration efforts, especlaliy those on Maui, is
provided In the following paragraphs.

5.1 Dry Forest and Shrubland Restoration Efforts
5.1.1 Auwahi Forest Reserve, Maul

©On November 29, 2008, the Maul Coastal Land Trust entered Into a historic land preservation
agreement with the Erdman Family of Ulupalakua Ranch ensuring over 11,000 acres along the
leeward slopes of Haleakala will continue as a working ranch and wildlife habltat, Aithough the
purpese of this perpetual easement is te assure the reughly 6,000 acres of land are always
protected for agricultural uses, corollary benefits include the permanent protection of one of
Maul's most lconlc views and the entlre * Auwahi ahupua’a,

* Auwahi is a 5,328 rectangular parcel running lengthwise from the ocean shore up the mountaln
to 6,000 ft. elevation, The mauka pertien of this ahupua®a is home to the Auwahl Habitat
Resteration ProJect, and is part of the Leeward Haleakala Watershed Restoration Partnership. The
Auwahl Forest Reserve lies within this area and Includes a remnant native dry forest on the south
slope of East Maul at $00-1,200 m {3,937 ft) elevation {Medeiros 2006), The forest at Auwahi,
with a very high diversity of native tree specles, is generally consldered the floristically richest
dryland forest aresa In the State of Hawai'l (Medelros, personal tommunication). A 4 ha (10 ac)
site has been undergolng intensive restoration efforts since 1997 under a partnership between
landowners, government agencles and scientists, Auwahi has a rich plant diversity intluding 50
natlve tree species, at least five of which are endangered (Medelros 2006).

5.1.2 Kanale Natural Area Reserve, Maui

Established in 1990, the Kanaio Natural Area Reserve located to the south of the project area
encompasses 354 ha (876 ac), porticns of which Include wiliwill. The reserve is situated between
335 to 850 m {1100 to 2780 {t) elevation on leeward East Maul. The substratum at Kanaio Is
similar ta the southern portion of Honua'ula and consists of broken *a'a \avas estimated o be less
than 10,004 years old (Medeiros et al. 1993}, The reserve contains representatives of three
native vegetation types: 'a’afif {Dodonea) lowland shrublands, Jama (Diospyres) forest, and
wiliwill (Erythrina) forest.

Nearty 38% of the vegetation In Kanaio is native with about 14% Indfgenous and 24% endemic.
Twenty-twe species of Hawatian dry land forest trees are found in Kanaio, over 35% of the total
number of native species In the area (Medeires et al. 1993). Primary threats to the native dry
forest community at Kanalo include the actlvities of feral goats, Invaslen of weed species,
wildland fires, and the small populatien sizes of rare natlve plants. Management activities at
Kanaio have focused on exclusion of feral ungulates, allen plant control, and propagation of
native species.

5.1.3 Pu'u O Kali Forest Reserve, Maul

Pu'u O Kali Forest Reserve Is a remnant wiliwill forest on the slopes of east Maui above Kihei, The
Pu'u-o-kall Java flows support some of the most diverse and Intact lowland divland forest
ecosystems remalning in the Hawalian Islands and comprise, by far, the best remnant of lowland
dryland forest vegetation on Maul (Medeires, personal commurlication). As Monson (2005) queted
A.C. Medeires, “Pu'u-0-Kali is the only place on this whole side that Jooks like it did in ancient
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times... It's the anly place where a Hawaiian from long age would leok around and say, ‘Oh, I
know where I am.' They wouldn’t recegnize the rest of South Maul."

5.1.4 *Ahihi-Kina'u Natural Area Reserve, Maul

The 'Ahihi-Kina'u Natural Area Reserve Is located on the scuthwest corner of the Island of Maui
and was the first established in 1973. Its 501 ha (1,238 ac) centain extensive nearshore coral
reef communities, rare and fragile anchialine ponds, and lava fields from the last eruption of
Haleakala 200-508 years age. Native pfant communitles include nhafo, wiliwili, and ma'e

{Gossypium tomentosum) in kipukas.

Tahle 5. Pr i and managed dry forests and shrublands in Hawal'.
Total # of
ij“gr:':t“ted Island Preserve Native Owner/ Manager
g Size Plants
*Ahihi-Kina‘u Natural 501 ha 21 taxa,
Area Reserve Maut (1,238 ae) 3 rare NARS-DLNR
Auwahi Abupua’a and Ulupalakua Ranch/ Maui
Forest Reserve (Pu'u Maul é'gg 22) Sg :::f:‘ Coastal Land Trust/Auwahl
Quti) ‘ Restoraticn Group
Kanaio Natural Area 354 ha 66 taxa, . .
Reserve Maul (876 ac) 14 rare NARS-DLNR; Ulupalakua Ranch
Pu'u O Ka'i Forest . 96 ha Dept. of Hawalian Homelands/
Reserve Maui (236 ac) Unavaiiable The Maul Restoration Group
Ku'la Naturat Area \ 662 ha 160 taxa,
Reserve Kaua'i {1,636 ac) 54 rare NARS-DLNR
Halona Exclosure O'ahu %éza':? 1 rare U.5. Navy
Kaluakaulla . 42 ha "
Management Unit Qahu (104 ac) Unavailable | State of Hawai'i and U.S5. Army
1,352.6 ha
Mokuleia Forest Cahu (3,342.4 | Unavailable | DOFAW-DLNR
Reserve ag)
Pahole Natural Area . 266 ha 168 taxa, -~
Reserve Grahu {658 ac) 18 rare NARS-DLNR
. . 239 ha 48 taxa,
Kanepu'u Preserve Lana‘i (590 ac) 11 rare The Nature Conservancy
Kamehameha Schools/ North

N 27.3 ha 45 taxa
Ka'upulehu Preserve Hawaf'i (67.5 ac) bt rare' é:;:DDry Forest Working
Kipahoehoe Natural . 2,259 ha 117 taxa, .
Area Reserve Hawal'i (5.583 ac) 4 rare NARS-DLNR

. o 16.8 ha 21 taxa,
La''Gpua Preserves Hawal'i (41.6 ac) 5 baxa DHHL
Manuka Natural Area . 10,340 ha 187 taxa, _
Reserve Hawai'l (25,550 ac) 10 rare NARS-DLNR
Palamanui Forest " 22 ha 27 taxa,
Reserve Hawai'l {55 ag) 5 rare Palamanui, LLC
Pu'u Wa'awa'a Forest 15,338 ha 184 taxa, ¥
Reserve Hawall (37,501 ac) 40 rare DOFAW-DLRR
Walkoloa Dry Forest Hawarl 111 ha 2 taxa, Walkoloa Viliage Chapter of the
Recovery Project (275 ac) 1 rare Outdoer Circle

The native communities were described as the *A'ali'i Lowland Dry Shrubland, the Mixed Coastal
Shrubtand/Herbland compoesed of Coastal Dry Grassland and Naupaka Coastal Dry Shrubland, the
‘Akoko Coastal Dry Shrubland and the Low Salinity Anchlaline Pool. The *A'ali'l Lowland Dry
Shrubland community Is not considered rare in Hawal'i, though some examples are known to

contain rare plants.
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Native components found in this community include “ilima, ‘uhaioa, nalo, naupaka (Scaevola
sericea), alena {Boerhavia repens), and kealf ‘awa (Ipomoea indica). The NARS also contains a
single site of the ‘Akoko Ceastal Dry Shrubland community at the western edge of the Kanaio
ahupua'a. This extremely rare coastal shrubland dominated by “akoke (Chamassyce celastrokdes).
|Ike all other dry forest and shrublands in Hawal'l, this area is severely imperiled by the
encroachment of weeds and feral ungulates.

5.1.5 Ka'upulehu Preserve, Hawal'l

In their research studies conducted at Ka'upulehu dry forest on Hawal'i Istand, Cabln et al.
{2000a) found that excluding ungulates with fencing is effective in helping the recruitment; of
some native tree species. However, fencing alone was insufficlent to restere native dry forests.
In another study at Ka'upulehu, Cabin et al. (2002a) experimentally manipulated micro-site
conditlons {canopy vs. no canopy), water {ambient vs. supplemental), and weeding (removal vs.
non-remaoval}.

They also added seeds of slx natlve species In 64 1m? plots to Investigate the regeneration of
native dry forest species. The authors suggest that it |s possible to restore degraded dry forests
In Hawai'i by manlpulating the ecological conditlons particularly for the fast growing understary
species which then create micro-sites more favorable for the establishment of native trees.

Cabln et al, (2002b} investigated how light availability (full vs. 50% shade), alien grass control
(bulldoze, herbicide, plastic mulch and trim treatments), and out-planting vs. direct seeding
affected the establishment of native plants and suppression of invasive grasses. Their results
highlight the fact that restoration can be site specific and hence it s important to examine species
and treatment specific responses to these species before attempting large scale conservation
efforts. They also suggest that relatively simple techniques can be used to simultaneously
suppress Invaslve grasses and establish populations of vigorous native understory species even at
larger scales, Over the term of his studies at Ka'upulehu, Cabin found that 16 non-native plants
invaded the preserve, suggesting that management efforts to control non-native grasses and
rodent seed predators facifitated Invaslon of non-pative species. This further demanstrates how
preserving native vegetation within the Native Plant Preservation Area and other areas
designated for native plant protection at Henua'ula will require active management to control
nen-native species and reintroduce key native species.

5.1.6 Palamanui Forest Reserve, Hawai'i

A relatively pristine remnant native dry forest eccurs at Palamanul, 3 293 ha (725 ac) mixed use
resldential and commercial development in Kona, Hawai'i. Sixty two plant species have been
described from the native forest there, of which 27 are native and 35 are introduced (Hart 2003).
Roughly seven percent of the total Palamanui development parcel consists of a Diospyros-
Psydrax-Santafum dry forest that has “apparently never received any rmajor disturbance” (Hart
2003, Group 70 International 2004). Three federally llsted endangered plant species are found at
Palamanui: vhivhi (Caesalpinla kavalensis), ‘aiea (Nothocestrum breviflorumy), and halapepe
(Pleomele hawallensis), Several large ‘akoke (Chamaesyce multifermis), many of which are
larger than have ever been seen befere, have been described from Palamanui (Group 70
International 2004). Protection of at least 22 ha (55 ac) of the dry forest remnant at Palamanul
Is an integral part of the overall develepment proposal. The proposed preserve management plan
for Palamanul (Hart 2003; J. Price, UH Hilo, pers. comm.) are directly relevant to management of
the proposed Native Plant Preservation Area at Honua'ula and have been incorporated into our
recommendations.

5.1.7 La''Gpua Preserves, Hawai'i

Another plant mitigation and preserve restoratlon nlan has been developed for construction of
The Villages at La''dpua In Kealakehe, North Kona on the Istand of Hawal'l for the Department of
Hawailan Home Lands (Leanard Bisel Associates, LLC and Geometrician Associates 2008).
Originally cancelved in 1999, the plan addresses the protection of two listed endangered plants,
aupaka (Isodendrion pyrifolium) and uhiuki {Caesalpinia kavalensis), as well as 19 assoclated
endemic and indigencus plants. Fifty-five species of introduced plant species have been recorded
wlthin or near the proposed preserves at La*'Gpua. Four preserves are planned for La''Gpua, the
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largest of which is 10,8 ha {26.6 ac) in size. The other preserves are 4.5 and 1.6 ha (11 and 4
ac) In size, with additional ‘mini-preserves’ proposed to protect indlvidual trees, As with the
proposed Natlve Plant Preservation Area at Honua'ula, the La''Gpua preserves also incorporate
archaeological features, and include specific conservation principals, management objectives, and
physical plans.

5.1.8 K&nepu'u Preserve, Lina'l

The Kanepu'u Preserve was established In 1989 to pretect and enhance the oiopua/lama
(Nestegls/Diospyros) dryland forest, The preserve is comprised of seven disjunct units totaling
239 ha (590 ac). Six federally listed plant taxa have been reported In the Knepu'u Preserve,
although enly four of those taxa are currentiy known to accur in the preserve. The primary goal of
the preserve Is to malntaln and enhance native ecosystems and protect the habitat of rare plants.

The Kénepu'u Preserve is managed by the Nature Conservancy of Hawal'l (ENCH). Additlenal
funding Is provided through the State of Hawal's Natural Area Partnership Program {NAPF),
which provides matching funds for the management of qualified private lands that have been
permanently dedicated to conservation (TNCH 2010). Due to budgetary constralnts, TNCH has
scaled-back on management efforts focusing on protecting fencing, ungulate control, weed
cantrol, habitat restoratien, and firebreak maintenance. TNCH |5 actively seeking other entities to
assist us with management of the preserve and belleves that a cemmunity-based organlzation
will provide the best solution for long-term management of the preserve; however, currently no
community group has demonstrated the financtal, administrative, and management capacity to
manage (TNCH 2010).

2.2 Lessons Leamed

Each of these preserves have in common with Honua'ula the same major threats to dry forest
ecosystems in Hawal'i, including the detrimental activities of feral goats, deer, and pigs; wildfires;
and the proliferation of weedy species. Like Honua'ula, a growing number of remnant dry forests
and shrublands lle adfacent to or within areas proposed for development. The aforementioned
projects, as well as other dry forest restoration research (Brooks et al, 2009), has shown that
multiple techniques are critical for effective restoration In dry forests, For example, fenclnyg alone
is insufficient to restore native dry forests (Cabin et al. 2000a). A combination of techniques may
include fencing, herbicide application, manual and mechanlcal weeding, native specles
outplanting, seedling shading, breadcast seeding, and supplemental watering.

Other research has stressed the Importance of a long-term approach to restoration in Hawaiian
dry forests {Thaxton et al. in press). The studies being conducted at these sites, and the studies
of Allen {2000), Blackmore and Vitousek (2000), Cabin et al. (2000a, 2000L, 2001); Chang
(2000), Chimera {2004), Cordell et al. (2001, 2002); C'Antonio et al. {1998), Henderson et al.
{2001), Litton et al. (2004), Merlin and Juvik (1992}, Sandqulst et al. (2004), Stratton (1998},
Tunison {1952) and others give hepe that even small restoration efforts consisting of a few
hectares can help provide habltat fer rare natlve dry forest species and can subseguently setve as
urgently-needed sources of propagules.

This hepe [s reinforced by the numerous sources of information on successful propagatfon of rare
natlve Hawallan plants specifically for landscaping {e.g., TNC 1997, Tamiml 1959, Friday 2040,
Wong 2003, Bernhorst and Rauch 2003, Lilleeng-Rosenberger and Chapin 2005, CTAHR 2005).
In fact, even mini-preserves consisting of individuai trees are being deemed as appropriate and
feaslble by USFWS and DLNR when managed In cembination with adjacent preserve areas, such
as at La‘''dpua on Hawal'l Island.

Community outreach and public suppert have proven te be a critical factor in the success of dry
forest and shruebland restoration efforts in HawaPl. Due to shortfalls In funding, valunteers are
important for these prejects. It Is important to note that although general lessons can be [earned
from dry forest restoration project throughout the state, each restoration effort (Including
Honua'ula) will have site specific issues, As noted by the results of Cabin et al. (2002b), itis
important to examine site-specific specles and treatment responses. These site-specific issues
witl only arise once active management begins. Adaptive management can subsequently be
Initiated.
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6.0 DESCRIPTION OF THE PROPOSED HONUA'ULA PRESERVES AND RELATED
MITIGATION

Altogether, 57.8 ha (143 ac) are proposed for the preservation, conservation, propagation, and
management of native plant species at Henua'ula (Figure 9). Included in this area is an 8.9 ha
(22 ac) Native Plant Preservation Area that will be dedicated In perpetuity as a conservation
easement for the preservation of the highest density of native dry shrubland plants in the
seuthern portion of the Property. Existing native plants within the Native Plant Preservation Area
and the additional 9,3 ha (23 ac) Native Plant Conservation Areas within the klawe-wiiwilf
shrubland will rematn ungraded and protected. In addition to thls, 11.3 ha (28 ac) of natural
gulch vegetation, and 21.4 ha (53 ac) of existing or enhanced natural landscape will be dedicated
for native plants. Table 6 identifies the elements unique to each conservation sub-area. The
boundaries of the Native Plant Preservaticn Area encompass the highest density of uncommon
native and indigenaus plants found at Honua'ula by SWCA botanists {SWCA 2009a).

g woausery ey ey m
- -

T (R Ey e g s

gy Weiary mempakly

EEH BRI RRInG (S Ty

Ly LS

s
o
g
iy

The Native Plant Preservation Area and other Native Plant Areas will encompass several
archaeological complexes, historic walls, tral systems, and drainage gulches. The trail systems

|4 will be enhanced to promote access for management activities, education and outreach, and

E traditional and customary native Hawallan practices. An additional 8.9 ha (17 ha) of land will be
H . dedicated as ‘outplanting areas’ for landscaping with native dry shrubland species characterlstic
3 ffv E ‘i_; of the project area.

F

Table 6. The proposed nalive plant areas at Honua'ula, The approximate geographical
extent of each area Is iflustyated in Figure 9.

Preservation and
c vation Desi

Approximate

Area Management Objective

Easement protected in perpetuity and
managed exclusively for preservation of the
existing kiawe-wiliwill shrubland association

Native Plant Preservation Area

{The Easement) 8.9 ha (22 ac)

INVIY VITAA,
YN, VINNOH

MNative Plant Conservation
Areas

9.3ha {23 ac)

Ungraded conservatlon areas in which
existing native plants are to be protected
and managed as natural areas

Naturalized Landscape
{ExIsting and Enhanced)

21.4 ha (53 ac)

Areas for conservatlon of existing native
vegetation

Natural Gulches

11.3 ha (28 ac)

Natural drainage gulches will be left
undisturbed and existing native vegetation
will remain Intact

Outplanting Areas far Native

6.9 ha (17 ac)

Areas dedicated to the propagation of

T
B
-
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Plants native plants
57.8 ha
TOTAL AREA (143 ae) Areas set aside for native plants
6.1 Native Plant Preservation Area

The proposed Native Plant Preservation Area (l.e. the Easement) at Honua'ula will consist of a
conservation easement 8.9 ha (22 ac) in area located In the centra) southern pertion of the
property. The Native Plant Preservation Area encompasses the highest densities of the rarest
elements of the native vegetation within the preject parcel {SWCA 2009a), and complies with
the 7.3-52.6 ha (18-130 ac) divective imposed by the Maui County Council. The scope of the
Native Plant Preservation Area will be set forth in an agreement between Honua'ula Partners,
LLC and the County that shail include: 1) a commitment from Honua'ula Partners, LLC, its
successors and permitted assigns, to pratect and preserve the Native Plant Preservation Area
for the protection of native Hawailan plants; 2) use of the Native Plant Preservation Area will
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be confined to activitles conslstent with the purpose and intent of the Native Plant
Preservation Area; and 3) no development other than fences, trails, and structures for the
maintenance needed will be allowed within the Natlve Plant Preservation Area.

Title to the Native Plant Preservation Area will be held by Henua'ula Partners, LLC, Its
successors and permitted asslgas, or conveyed to a land trust that holds other conservation
easements. Access to the area will be permitted pursuant to an established schedule specified
in the Conservation f Preservation Plans to organizations on Maui dedicated to the
preservation of pative plants, te help restore and perpetuate native speties and te engage in
needed research. These organlzatlons? may enter the Native Plant Preservation Area at
reasonable times for cultural and educational purposes only. Native plant species that oceur in
the preservation area and the estimated number of individuals of each specles are listed in
Table 7.3 The goals and management objectlves for the Native Plant Preservation Area are
found In Section 7 of this decument.

Table 7. The number of existing native plants that will be protected in alf conservation
areas at Honua'uia (2009a). This does not include the number of native plants that can
be propagated within the Property.

Total Number of
Species {Hawalian Name) Individuals Protected
(Seedlings + Aduits)

GROUP 1

Argemane glauca (pua kala) 211
Canavalla pubescens {‘awikiwiki) 5
Capparls sandwichiana {malaplia} 179
Erythrina sandwicensis (wiliwilf) 874
Lipochaeta rockli (nehe) 36
Flumbago zeylanica 163

Senna gaudichaudii (kolomona) 12

Slcyos hispidus ("anunu) 51

Sicyos pachycarpus (‘dnunu) 393
GROUP 2

Daoryopteris decipiens (‘iwa'iwa) 27
Myaporum sandwlicense {naic) 7
GROUP 3

Boerhavia sp. (alena) 18
Dodgnaea viscosa ('a‘ali'ly 3
Heteropterus contortus (plli grass) 686
Ifpomoea tuboides 1

Regardless of the areal extent of a Native Plant Preservatfon Area, theve Is no guarantee that the
best possible conservation efforts and hest management practices will perpetually pretect all
plant species in the same numbers currently found within the Property. However, SWCA believes
that the immedlate manragement concerns for the Native Plant Preservation Area include: 1)
elimination of browsing, grazing, and trampling pressure on native plants by feral ungutates, 2)
removal of noxious invasive plant and animal species, and 3) protection agalnst wildtand fires.

2 Organizations wishing access to the easement should apply with the Preserve Natural Resource Manager.
3 The actval number of individuals of each species within the Native Plant Preservation Area will be
determined when the preserve is delineated. Therefoze, these nurbers may change tue to minor design
changes or seasonal changes In the plant popifations.
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ve Pla servation Areas

Natlve Plant Conservation Areas will be located throughout the Property adjacent to both the golf
course and the Natlve Plant Preservation Area, and will include existing drainage gulches. These
areas will not be graded or disturbed so that existing native vegetation can be conserved and
integrated as native species landscaping. This will help ensure the long-term genetic viability and
survival of the native dry shrubland specles and enhance long-term population growth (Groom
2001, Maschinski 2006). The Native Plant Preservation Area and Native Plant Conservation Areas
are [ntended to serve as the seed source for plant propagation efforts on the property. The
beundaries are illustrated in Figure 9. Native plants that occur In the conservation areas and the
estimated nuinber of individuals of each species are listed in Table 8.

When considerad together with the other conservation measures identified for plants and wildlife
(SWCA 20092, 20058), the Native Plant Presecvation Area, the Native Plant Conservation Areas,
and the other Native Plant Areas will make an important and valuable contribution to the long-
term viabllity of remnant mixed kfawe-witiwllf shrubland associations in southeastern Maui.

7.0 MANAGEMENT OBJECTIVES

The following management objectives were designed to achieve the goals mentloned above.
a jecti ; Delineate the Boundaries of the Honua'ula Natlve Plant
Preservation Area and Native Plant Conservation Areas.

Prior to construction, the boundaries of the Native Plant Preservation Area and Native Plant
Canservation Areas adfacent to the Native Plant Preservation Area wlll be delineated with orange
plasti¢ ¢onstruction fencing. This barrier will minimize trampling and damage te native plants
during construction activitles, Eventually, this fencing will be replaced with stone walls using
material from the site to delineate the Native Plant Preservation Area and Native Plant
Conservation Areas. Tn addition, a briefing witl be conducted with construction personnel prior to
construction activities to emphasize the impertance of not entering the fenced areas.

Management Objective 2: Fund and Hire a Natural Resources Manager.

A Natural Resources Manager will be required to propetly Implement the goals and¢ objectives of
the Honua'ula Conservation and Stewardship Plan which Includes the Animal Management Plan.
The Natural Resources Manager will be responsible for implementing the management objectives
described in this plan, including but not limited to, conducting public outreach, supporting plant
propagation effarts and scientific research, and controlling and eradicating invasive pfant species.
The Natural Resources Manager will also need 0 work cooperatively with government and non-
govemmental conservation agencies including the Maul Invasive Species Counell {(MISC), Leeward
Haleakala Watershed Alllance, DLNR, and other organizatiens. i

The qualifications for the Natural Resources Manager shall include; a) Education: Bachelor's
degree from an accredited four {4) year cellege or university in biological sclences or related field
{e.g. Botany, Environmental Sclences, Planning); b) Experlence: At least twe (2) years of
experlence deallng with natural resources In Hawai'i; experience should Include the organlzation
and supervislon of publle service groups and the execution of education and outreach programs;
c) jties: Working knowledge of Hawallan biota and threats from non-
native invasive specles, Inclrding the ability to identify native Hawallan plants and non-native
Invasive plants; abllity to read maps and aerial photographs; knowledge of herbicide use and
weed control techniques; and d} Physica) Demands: Abillty to lift and carry at least 50 pounds,
and work in hot and relatively dry climates.

Mapagement Objective 3: Eliminate Browsing, Grazing, and Trampling By Feral
Ungulates.

The entire perimeter of the project parcel has already baeen fenced te exclude feral ungulates
from the kizwe-wifiwili shrubland. In accordance with DENR stipulations, this will be replaced
with an ungulate proof fence to exclude non-native deer, goats, and cattle frem damaging native
plants. The fence wil} be made of rust resistant, galvanized steel materials and will be
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approximately 8 feet helght with a mesh size of no more than 6 Inches. Ungulates trapped within
fenced area shall be removed from the project area in a humane manner to allew regeneration of
native plants.

Management Obigctive 4: Remove and Manage Noxious Invasive Plants.

Henua'ula Partners, LLC will implement a program to control and eradicate invasive grasses,
weeds, and other non-native plants from the Native Plant Preservation Area and Native Plant
Conservation Areas with the exception of the non-native tree tobaceo (Wicotiana glauca), which Is
@ recognized host plant for the endangered 8lackburn's sphinx moth. Potential weed control
technigues include manual, mechanlcal, and chemical measures, or a comblnation of these
techniques. Specific species to be targeted Include lantana, koa haole, gulnea grass, and allen
fire-prone grasses.

In additlon, the Nature Resources Manager will establish a protoce! to avolding the introduction of
new Invasive plants or spread ef existing plants, This pretocel may Include Inspecting plants for
cutplanking, and making sure clothes and tool are free of weed propagules. The Natural
Resources Manager will also collaborate with the landscape designers for the golf course and the
residential areas to ensure that the omamental plants beihg used for landscaping are not likely to
become Invasive within the Native Plant Preservation Area or Native Plant Consarvation Areas.

Management Objective 5: Protect and Augment All Native Plants Within the Native
Plant Preservation Area.

In addition to building features or physical barriers (stone walls, fences, etc} to protect the Native
Plant Preservation Area from further disturbance, Honua'ula Partners, LLC will augment existing
native populations by seeding, outplanting nursery grown natlve plants, or transplanting native
plants from un-protected areas in the project area,

The Natural Resources Manager will implement a program to translocate scattered rare native
plants occuiring outside of the Native Plant Preservation Area and Native Plant Conservation
Areas (e.g. nehe) to appropriate areas within the boundaries of the Native Plant Preservation
Area or other Native Plant Areas. The Natural Resources Manager will be responsible for
Improving habltat cenditions, as needed, to augment the health of rare pfants In the Native Plant
Preservation Area, Native Plant Conservation Areas, and other Native Plant Areas. This may
include the use of supplementat shade, watering, mulching, or fertifizer, as deemed approgpriate
by the Natural Resaurces Manager.

Furthermore, at the discretion of the Matural Resources Manager, propagated native dry forest
plants will be out-planted [nto the Natlve Plant Preservatien Area and Native Plant Conservation
Areas, as appropriate, Because the primary focus of the dative Plant Preservation Area Is
restoration, not gardening, supplemental shade, watering, mulching, ar fertilizer will be primarily
limited to the establishment perlod.

Management Obiective 6: Create a Plant Propagation Effort.

The Natural Resources Manager will work with native plant propagators in the community to help
facilltate a native plant propzgation program. Selective seeds and cuttings will be collected from
native plants found within Honua'ula to be stored outside the natural environmant (i.e. ssed
banks), and for use in plantings In the project area, as well as at pretected areas such as Pu'u O
Kzll. The success of this effort depends largely on the availability of fresh, viable seeds. Proper
technlques for cleaning and preparing seeds will be followed to induce dormancy for starage (TNC
1997). The services of native Hawailan plant experts and nurseries such as Anna Palomino of
Ho'elawa Farms and Matt Schirman of Hul Ku Maoli Ola will also be scught to assist with seed
banking and propagation efforts. This may require the installation of temporary frrigation
systems to facllitate initial propagation efforts.

A multi-species Habitat Conservation Plan (HCP), to Include the candidate endangered ‘awlkiwiki
will be prepared under Section 10(a)(1)(B) of the Endangered Species Act and In collaboration
with DLNR and USFWS.
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t O ive 7; Attempt Propagation and Outplanting of Native Host Plants
for the Blackburn Sphinx Meth.

Despite its importance to the endangered Blackburn's sphinx moth, the non-native tree tobacco is
not an ideal species to malntaln within the Native Plant Preservation Area. The Hawali Weed Risk
Assessment gave it a score of 15 indlcating that It is a high risk invasive species, primarlly due to
its prollfic seed production, environmental versatility, and toxicity to humans and cattle

: a ulty/daehler/W .

Because the intent of the Native Plant Preservation Area Is to protect valuable native plant
species, consideration Is being given to propagating native ‘afea (Nothocestrum fatifoliurn) in this
area to replace the non-native tree tobacco. The ultimate autcome of this effort is unknown
because the project area Is lower in elevation than the average distribution reported for the
species by Wagner et al. (199%) (Palomino, persenal communication). According to Palomino
(personal communication} N. Jatifolfunt has been successfully grown at the Ho'alawa Farms
nursery (60 m or 200 ft elevatien) until it is about 8 inches In height. However, at this point it is
out-planted to higher elevatlan sites. The lowest elevation at which Palomino (personal
communication) Is aware that adult “afea thrive Is near 457 m (1,500 ft) at Kanaio, 50 this may
not be a valid option for the low elevation Native Plant Preservation Area at Honua'ula.

If ‘afea becomes established within the Native Plant Preservation Area and is used by the
Blackburn sphinx math, then non-native tobacco trees wili be removed. Removal of non-native
tree tobacco will enly occur In the season when Blackburn sphink moths ave undergreund.
Precautions will be taken to ensure pupae are not harmed (Duvall, personal communication).
Expanding existing wild pepulatlens of the host plant 'slea is a recovery ohjective of the Recovery
Plan for Blackburn's Sphinx Moth {2005). The multi-specles Habitat Conservation Plan (HCP)
discussed In the previous paragraph will also contain the requirements of the endangeted
Blackburn’s sphinx meth and develop long-term management and protection programs asimed at
minimizing incldental take and enhancing recevery of the species.

Management Objective 8: Protect Native Plants and Animals Agaipst Wildland Fires.

Henua'ula Partners, LLC will implement a fire control program to help protect the Native Plant
Areas to help insure the success of plant propagation and censervation efforts. This progearn will
include the creation of a fire break immediately outside of the perimeter of the Native Plant
Preservation Area at least 6 m {20 ft) wide. The proposed golf course which will abut a portion of
the Native Plant Preservation Area and Native Plant Conservation Areas will also act as a fire
break to protect natlve plants. In additlon, non-native grasses which augment fuel blomass, will
be controlled from Inside of the area. It will be the respansibliity of the Matural Rescurces
Manager to develop and finallze the fire contral plan in coordination with resource agencies and
fire department officials.

Management Objective 9: Remove and Manage Non-Native Seed Predators.

The Natural Resources Manager will design and Implement a predator controt program for rats,
mice, and other predators within the Native Plant Preservation Area and Native Flant
Conservation Areas that prey on native plant seeds and seedlings, This program may inctude the
use of bait stations containing diphacinong or ether rodenticides, as well as traps. The program
will be develeped through coordination with U.S, Department of Agriculture (USDA) Animal
Damage Control and DLNR staff. State Department of Health (DOH) best management practices
will be implemented.

Management Qbjgctive 10: Develop and Implement a Sclentific Monitoring Program.

The Natural Resources Manager shall work with the USFWS, DLNR, and others as appropriate to
conduct a detailed sclentific Inventory and monitering program. The purpose of the monltering
wifl be to establish an accurate baseline te avaluate the efficacy of management activities,
determine if the goals of this plan are being achiaved, and identify Impending threats to the
Native Plant Preservation Area. This program will moniter annual survival rates, natural
reproduction, slgn of herbivery, abundance of Invasive specites, and accurately mapping native
species, as appropriate.
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Mapagement Objactive 11: Utilize Appropriate Native Plant Landscaping in Areas
Outside the Native Piant Preservation Area and the Native Plant Conservation Areas.

Honua'ula Partners, LLC will landscape commen areas with native plant species te the maximurm
extent practicable. Preference will be given to xeric species {i.e, plants that require minimal
Irrigation and are tolerant of dry conditions); however, all plants native to the geographic area
should be consldered as potentlal species for use in landseaping. Honua'ula Partners, LLC will
also conserve as many of the wiliwilf trees as possible outslde the Natlve Plant Preservation Area
and the Native Plant Conservation Areas to he managed as landscaping. This management
objective is fully consistent with the spirit of Maui County Council Resolution 00-24; Recognizing
the Threat of Invaslve Alien Plant Specles to the Ecosystems, Native Forests and High Quality
Watersheds.

j : Manage the Native Plant Preservation Area With the
Caoperation of Stakeholders.

Honua'ula Partners, LLC will attempt to involve a wide range of stakeholders in the managemeit
of the Native Plant Preservation Area. The Natural Resources Manager will work with the
University of Hawai'i, Maui Invasive Spacies Council, Leeward Haleakala Watershed Afliance, State
DLNR, and others, as appropriate, to conduct detafled scientific inventories and rnonitoring
programs to develop an accurate baseline and ongolng monitoring to evaluate the efficacy of
management activities and identify imminent threats to the Natlve Plant Preserve Area.

Honua'ula Partners, LLC will make an effort to continually disseminate useful information to all
stakeholders.

Management Objective 13: Develop a Public Education and Outreach Program.

Honua'ula Partners, LLC wil? Implement an education and ocutreach program open to the local
community and the general public at large. Thls program witl be coordinated by the Natural
Resources Manager and would involve sponsoring service trips to assist with management
activities, field trips for island students, and developing Interpretive signage to encourage public
cooperation and discourage trespassing through the Native Plant Preservation Area and other
Native Plant Areas.

Management Objective_14: Incorporate Adaptive Management Principals.

To accommodate for uncertalnty Inherit In natural systems, Honua'ula Partners, LLC will adopt an
active adaptive management appreach. In this approach, informatien that is gathered during the
monitering program will influence and improve future management practices. According to
USFWS policy [see 65 Fed. Reg. 35242 {June 1, 2000)], adaptive management is defined as a
formal, structured approach to dealing with uncertalnty In natural resources management, using
the experience of management and the results of research as an on-going feedback locp for
continuous Improvement. Adaptive approaches to management recognize that the answers to all
management questlons are not known and that the information necessary to formulate answers Is
often unavailable. Adaptive management also includes, by definitien, 2 commitment te change
management practices when determined apprepriate.

8.0 FUNDING

In accordance with the County of Maul Phase I Conditions, title to the Native Plant
Presaervation Area wlll ke held by Honua‘ula Partners, LLC, its successors and permitted
assigns, or be conveyed to a land trust that holds other conservation easements. Henua'ula
Partners, LLC shall receive all tax benefits allowable under tax lfaws applicable the easernent
(Native Plant Preservation Area) at the time the easement is established. Honua'ula Partners,
LLC, its successors and permitted assigns will also apply for additional programmatic funding
from existing programs managed by the USFWS and DLNR ko share in the conservation of
natural reseurces. These include, but may not be limited to, the Forest Stewardshlp Program,
Forest Land Enhancement Pregram, Landowner Incentive Program, and Natural Area
Partnership Program of the Hawali DLNR; and the Conservation Partnership Program and
Habitat Conservation Planning Asslstance pregrams of the USFWS.
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Scientific Name Common Name Status g::\::: Vegstation Type
KB MG KW

Aspleniaceae
Nephrolepls multifiora (Roxb.) F.M. Jarrett ex. C.V. Morton swerd fern X [ * *
MONOCOTS
Agavaceae
Furcraea foetida (L.) Haw. maling X g *
Cannaceae
Canna Indica L, indian shot X c *
Commelineaceae
Commelina benghalensis L. hairy konohono X C, S * * *
Commelina diffusa N.L. Burm. blue day flower X (o] * *
Liliaceae
Crinum sp. erinum X *
Yucca sp. yucca X < *
Poaceae
Bothrigchioa pertusa (L) A. Camus hurricane grass X c * *
Brachlara subqudripa (Trin.) A.S. Hitche brachiara X *
Cenchrus cifiaris L. buffelgrass X C s *
Cenchrus echinatus L. sandbur X C *

APPENDIX A

CHECKLIST OF PLANTS REPORTED FROM HONUA'ULA

Checklist Includes plants reported from Hohua'ula by Char and Linney (1988), Char (1393, 2004}, Altenberg (2007), and SWCA (this study).
Flant names appear alphabetically by family and then by species into each of three groups: Ferns and Fern Allles {Pteridophytes), Monocots,
and Dicots. The taxonomy and nomendlature of the flowering plants are based on Wagner et al. (1999), Wagner and Herbst (1999), and
Staples and Herbst (2005), Recent name changes are those recorded In the Hawaif Biological Survey series (Evenhuis and Eldredge, eds,

1989-2002), The list includes scientific name with author citation, common English and/or Hawafian name(s), biogeagraphic status, and

location within the three dominant vegetation types at Honua'ula.

KEY to biographic status:
E = endemic (occurring only in the Hawaiian Islands);
I = indigenous (native to the Hawalian Islands and elsewhere);
X = Introduced or allen {all those plants brought to the Hawaiian Islands after 1778).

KEY to vegetatlon types:
KB = kiawe-buffelgrass grasstand;
MG = mixed gulch-vegetation;
KW = mixed kiawe-wiliwlli shrubland.

KEY to surveys:
C = Char and Linney (1988}, Char (1993}, Char (2004);
A = Altenberg (2007);
S = SWCA (2008 - this study),

Source Vegetatlon Type

Sclentific Name Common Name Status Survey
KB MG KW

PTERIDOPHYTES
Adiantaceae
Adfanturn capliius-veneris L. ' maiden-halr fern 1 c *
Daryopteris deciplens (Heok.) 1. Sm. Ywa'lwa E CAS * * *
Peliaca ternifolia (Cav.) Link pelfaea 1 c * *




Vegetation Type

Sclentific Name Common Name Status g::‘_':::
KB MG | Kw
Zoysia sp. zoysia X [ *
DICOTS
Amaranthaceae
Amaranthus spinosus L. spiny amaranth X C s * * *
Asclepiadaceae
Asclepias physocarpa (E.Mey.)} Schitr, balloun plant X C S * *
Stapelia gigantea (N.E. Brown} zulu giant X 5 *
Asteraceae
Ageratum conyzoides L. maile hoheno X C s * * *
Bldens cynaplifolia Kunth beggar tick X cs * ¥ »
Blidens pilosa 1. Spanish needle X C, s * * *
Calyptocarpus vizlis Less. straggler daisy X cs *
Centaura melitensis L. star thistte X 5 *
Cirsfum vulgare (Savl) Ten, bull thistle X S *
Conyza bonariensis (L.) Crong. hairy horseweed X Cc *
Conyza canadensis {L.) Crong, horseweed X cSs * *
Crassocaphalum crepidivides (Benth.) S.Moore X C, 5 * * ®
Emilia fasbergif Nicolson red pualele X Cc * *
Sclentific Name Cotninon Name Status g::::ﬁ Vegetation Type
_ KB MG KW
Chioris barbata (L.) Sw. swollen finger grass X cC s * * *
Chioris radiata {L.) Sw. plush finger grass X C * * *
Cynoden dactylon (L.) Pers manienie X cC, S * *
Digitaria clliaris (Retz.) Koeler Henry's crab grass X c *
Digitaria Insularis (L.) Mez ex Ekman sour grass X Cs * * *
Digitoria radicasa (Presl.} Mig. digitaria X c *
Digitaria sp. crab grass X C *
Eleusine indica (L.} Gaertn. goose grass X [ * * *
Eragrostis clianensis {(All.) Vign. ex Janchen stink grass X C * *
Eragrostis tenella (1..) Beauv. ex R. & 5. love grass x c *
Eragroskis sp. eragrostls X [ *
Heteropogon contortus (L.) P. Beauv. ex Raem. & Schult. pili grass E CAS * * *
Panicum maximum L. guinea grass X C,S * * *
Panfcum torridum Gaud, kakonakona E C *
Rhynchelytrurn repens (Willd.) Hubb, natal red top X cSs *
Setarla verticiltata (L.) P, Beauv. mau'u pHipili X C * * *
Tragus berteronianus 1.A. Schultes goat; grass X c * * *
Urochloa subquadripara (Trin,) R. Webster signal grass X C *




Vegetation Type

Scientific Name Common Name Status ::‘r’vr::
KB MG | KW

Cactaceae

Opuntia ficus-indica (L.) Miil. panini X [af 1 * * *
Pllocereus royenfi (L.) Byles B Rowley Royen's tree cactus X 5 *
Capparaceae

Capparis sandwichiana DC, malapfio E CAS *
Cleome gynandra L. spider flower X c * *
Caryophyllaceae

Polycarpon tetraphyilum (L) L. X c * *
Chenopodiaceae

Chenopodium carinatum R.Br. X C s * * *
Chenopodium murale L. aheahea X c 5 * * *
Convolvulaceae

Dichondria repens 1. R. & G. Forst. X [ *

Ipomesa Indica (1. Burm.) Merr. koali awahia I C AS * * *
Ipomoea obscura (L.) Ker Gawl. yellow bindweed X (o] *

Ipomoea tuboides (Degener & Qoststr.) Hawaiian meon flower £ CAS *
Merremia asgyptia (L) Urb, X (oA * * *
Scientific Name Common Name Status gz;‘v'ﬁ; Vegetatian Type

K8 MG | KW

Gallnsaga parviflora Cav. X c * *
Gnaphalium cf. japonicum Thunb. cudweed X * *
Hypechoeris sp. L. cat's ear X c * * *
Lactuca serriofa L. prickly lettuce X [of *
Lipochaeta rockif Sherff nehe E C, AS *
Parthenium hysterophorus L. false ragweed X S *
Sigesbeckla crientalis L. X C ¥ *
Sonchus asper (L.) 1. Hill spiny snowthistle X c * * *
Sonchus oleraceus L. pualele X C s * * *
Sphagneticolz trilobata (L.} Pruski wedella X S *
Synedreifa nodifiora (L.) Gaertn. nede weed X [ * * *
Tridax procumberns L. coat buttens X cs * * *
Verbesina encelfioides (Cav.) Benth, & Hook golden crown beard X c s * * *
Xanthivm strumarivm L. var. cahadense (Miller) cockiebur X c * * *
Zirnia peruviana (L.) L. wild zinnia X C s ¥ * *
Brassicaceae

Cornopus didymus (L.) Sm. wart cress X c *




Source Vegetation Type
Scientific Name Commeon Name Status Survey
KB MG | Kw
Chamaecrista nictitans (L.} Moench partridge pea X c s * *
Crotafaria Incana L. fuzzy rattlepod X c *
Crotalaria pailida Alton smooeth rattlepod X C *
Desmanthus virgatus (L.) Willd. virgate mimosa X c S * *
Desmodium tortuosum (Sw.) DC. beggar weed X c *
Erythrina sandwicensls 0.Deg, wiiiwill E CAS * * *
Indigofera suffritocosa Mill, iniko X c s * *
Leuraena leucocephala (Lam.) de Wit koa haole X c5 * * *
Macroptilium lathyroides (L.) Urb. wild bean X cCSs * *
Prosogis pallida (Humb. & Bonpl. Ex Willd.) Kunth kiawe X <5 * * *
Samanea saman (Jacq.) Merr mankey pod b4 c *
Senna alata (L.) Roxb candle bush X [od *
Senna gavdichaudif (Hook, & Arn.) H.S.Irwin & Barneby kolomona I C A S * *
Senna ccefdentalis {L.) Link coffee senna X C *
Lamiaceae
Ocimum basilicum L. sweet basil X C S * *
Ocimum gratissimum L. basil X C s * * *
Lecnotis nepetifolia {L.} R. Br. lion's ear X s *
Scientific Name Common Name Status gzun::; Vegeration Type
KB MG Kw
Cucurbitaceae
Cucumis dipsaceus (Ehrenb. ex Spach wild cucumber X C S * *
Momordica charantia L. bitter mefon X C s * * *
Sicyos hispidus Hillebr, ‘gnunu £ C,AS *
Sicyos pachycarpus Hook. & Arnott ‘anunu E A S *
Euphorblaceae
gfe::;nnaeersyce celastroides var. lorifolia (A. Gray) Degener & 1, ‘skoko & A x
Chameesyce hirta (L.) Millsp. hairy spurge X C s * * *
Chamaesyce hypercifolia (L.) Millsp. graceful spurge X (o *
Euphorbiza heterophylla L. kaiiko X c 5 * * *
Phyllanthus tenellus Roxb. b4 (o *
Ricinus communis L. castor bean X ¢ s * * *
Fabaceae
Acacia farnesiana (L.) Willd, ] X Cs * *
Bauhinfa Makeana Dunn orchid tree X C *
Calepogenium mucunoides Desv. X [ *
Canavalla pubescens Hook. & Arnott ‘awikiwiki E C, A S *
Cassla fistula L gelden shower X C *




Vegetation Type

Scientific Name Common Name Status ::'::::
KB MG KW
Nyctaginaceae
Boerhavia coccinea Mill. X C *
Boerhavia acutifolia (Cholsy) 1.W.Mocre alena 1 s *
Boerhavia herbstif Fosh, alena E A *
Boerhavia repens L. alena I C 5 *
Mirabifls jalapa L. four-o’ clock X C *
Oxalidaceae
Oxalls corniculata L. wood sorrel X C S * *
Papavaraceae
Argemone glauca (Nutt. Ex Prain {Pope} pua kala E AS *
Argemone mexicana L. prickly poppy X C s *
Bocconia frutescens L. X S *
Eschscholzia californica Chara, California poppy X S *
Passifloraceae
Passifiora foetida L. love-in-a-mist X c * *
Passiflora subpeltata Ort. passion flower X C s ¥
Plumbaginaceae
Plumbago zeylanica L. ‘ifie’e I C,AS * * *
Scientific Name Common Name Status g:::; Vegetation Type
KB MG Kw
Stachys arvensis L. stagger weed X C * * *
Malvaceae
Abutifon grandifolium (Willd,) Sweet ma'e X cs * * *
Abutlion Incanurr (Link.) Sweet hoary abutilen I C, A S * * *
Malva parviflora L. cheese weed X C, 5 * * *
Malvastrum coromandeifanum (L.) Garcke false maliaw X C * * *
Sidz fallax Walp. Wima I CAS * * *
Sida rhombifolia L. X [ *
Meliaceae
Mella azedarach L. Chinaberry X s *
Moraceae
Ficus efastica Roxb.ex Homem Tukbber tree X c *
Ficus microcarpa L. £ Chinese banyan X C S * *
Myoporaceae
Myeporum sendwicensis A, Gray naio E CAS *
Myrtaceae
Psidium guajava L. guava X [ *




Vegetation Type

Scientific Name Common Name Status g::::;
KB MG | KW

Sterculiaceae

Waltheria indica L., ‘uhaloa I CAS * * *

Tiliaceae

Triumfetta semitrifoba Jacq. Sacramento bur X C s *

Varbenaceae

Lantana camara L. Sacramento bur X C,AS * * *
Scientific Name Common Name Status gz::: Vegetation Type

KB MG Kw

Polygonaceae
Antigonan leptopus H, & A, coral vine X o4 *

Portulacaceae
Pertulaca cleracea L. plgweed X cs * * *
Portulaca pllesa L. ‘akultkul X C s * * *
Primulaceae
Anagaliis viscosa L. scarlet pimperne] X c * * *
Sapindaceae
Dodonaea viscosa Jacq. ‘a'ait I CAS *
Solanaceae

Capsicum annum L., chill pepper X C s *
Datura straronium L. jimson weed X c * * ¥
Lycopersicon pimplneiiffoifurn {Jusl.) currant tomato X c 5 * * *
Nicandra physalodes (L.) Gaertn. apple of Peru X c * * *
Nicotlana glzuca R.C, Graham tree tobacco X [o9- * * *
Selanumn americanum Mill. popolo 3 c S * * *
Solanum seaforthianum Andrews X [ *




APPENDIX B

ANIMAL MANAGEMENT PLAN
FOR HONUA'ULA

1.0 BACKGROUND

Lacated some 3,100 mi (5,000 km) southwest of the nearest continental landmass, the Hawalian
Islands are among the mest Isolated and youngest islands in the world, The former high islands in the
extreme nerthwestern portion of the archipelage {now seamounts) are perhaps 60-90 million years
old, Kaua'l is roughly 5,5 milfion years old, and valcanism is still building the Island of Hawal'l today
{Juvik and Juvik 1998). All of Hawal'l’s native blota orlginated from sources outside the archipelago
{Zlegler 2002), Representatives of various taxonomlc groups arrived infrequently from diverse
regions throughout the Pacific Rim. As a result, the blota is consldered disharmonlc, that Is, it Jacks
many groups of arganisms represented on continental landmasses. Many of the founding populations
radiated and diversified over a broad range of ecelogical niches In a relatively short period of time
(Gagne and Christiansen 1985}, The uniqueness of the endemic Island blota contributed to its
vulnerability, particularly to significant habitat disturbances and the impacts of invasive species
(Cuddihy and Stone 1954, Clements and Daehler 2007).,

Invasive species are non-native specles that have an economic and/or environmentally adverse affect
on the ecesystems they invade (Pattison et al, 1998). Mare than 50,000 specles of plants, animals,
and microbes have been intioduced inte the Unlted States and some $120 billion In damages and
contre! costs associated with invasive specles are incurred yearly (Pimente) 2007). Further, invasive
species are responsible for more native specles extinctions than any cther threat (Fimentel 2007).
Inhabited istands are frequently at greatest risk of exposure te Invasive species because of the volume
of commodities imported and high level of tourist visitation for those seeking the ideal island-getaway
(Van Driesche and Van Driesche 2004). Once established, invasive species are cestly and difficult
(often Impossible) to remove. Establishment frequently incurs enermous expense to human
enterprises, blodiversity, and ecosystern health (Schefield 1989, Myers et al. 2000}, Introductions to
Islands not adapted to thelr presence can disturb the predater/prey balance because native plants and
animals usually lack sultable defense mechanisms, escalating their vulnerability to predation {Dickman
1996, Fritts and Rodda 1998). Invasive species tan alse be vectors for pathegens and disease to
humans and other wildllife (Geering et al. 1995, Dickman 1996}.

The Hawailan Islands are a notable example of invasion potential and success with the introduction of
a large number of hon-native flora and fauna over the past century, There are almost 3,000
established, invasive flera and fauna species In the Hawaiian Islands (Vitousek et al. 1997}, Maui,
situated In the middle of the island chain is certainly not immune to Invasive species where they pese
serjous threats to the island (e.g., Miconia {Micon/a cafvescens), fountain grass (Pennisetum
setacetn), pampas grass (Cortaderia jubata), ivy gourd (Coccinia grandis), coqui frog
{Eleutherodactylus coqui), and veiled chameleon {Chamaeiec calyptratus) {MISC 2009).

Domestic goats {(Capra hircus), were deposited in the Hawailan Islands by British captains Cook and
Vancouver, and were well know in Hawal'i by 1973, By 1910, they were recegnized as a serious
threat to native vegetation and land cover {Tomich 1986). Axis deer (Axis axis) were first released in
Hawal'l on Moleka'i Island in Yanuary 1868, but were naot introduced te Maul until 1859. The release
polnt was located on Pu'u O Kall near 457 m (1500 ft) elevation (Tomlich 1986). By 1968, the Maui
population was estimated to be 85-90 anlmals (Kramer 1971), By 1995, the population cn the
*Ulupalakua Ranch alone was >500 {(Warlng 1996), The highest numbers occur nearest the original
release site and extend southward around the leeward side of the island. Year-reund hunting Is now
permitted. Small and easily domesticated Polynesian pigs {Sus scrofa) were already commion
thraughout Kaua'l in 1778 (Cook 1785), Tomich (1986) suggests that the Polynesian pigs were
gradually replaced by stocks of European origins which are conslderably larger In size. The first cattle
{Bos taurus) were released on Hawal't Island in 1793 by the English navigator George Vancouver.

These four introduced ungulates are ameng the [eading causes for the decfine of Hawal'i‘s natural
ecosystems (Reeser and Harry 2005). Thelr grazing, browsing, wallowing, and rooting result in land

erosion; stream and reef siltation; loss of natlve, threatened, and endangered plant and animal
species; and degradation of natfve specles’ habitat (Nowak 1999, Reeser and Harry 2005). They can
alsa be vectors for [vasive plants (Stone et al. 1992); and their rooting behavior creates shallow
basins which, when flooded, provide habltat for mosquitoes {Atkinson et al. 2005). The damage to
Hawalis unigue ecosystems afier the arrival of Western man in 1778, led 2lmmerman (1970) to his
prescient conclusion that Hawal'l's *...eneuntains are being washed back into the sea whence they
came.”

There have been no formal studies of the ungulate populations within the Honua'ula area; however,
the Division of Forestry and Wildlife (DOFAW) stated that “herds of Axis deer in numbers upward of
100" were found in the vicinity of Waltea 670 {DOFAW 2000).

2.0 PURPOSE OF THE PLAN

This Animal Management Plan (AMP) outlines the options for managing unwanted non-natlve deer,
goats, cattle, and pigs at Honua'ula, The plan focuses on the proposed Native Plant Preservation Area,
as proposed to meet the requirements of the Project Disteict Phase 2 Master Plan, December 1, 2009,
This area was identified as the priority for ungulate management because it contains within its
boundarles the highest ariority native plant species documented during extensive botanical surveys
(SWCA 2009a). The AMP Is also being developed In response to recommendations by the Division of
Farestry and Wildlife (DOFAW), Hawail Department of Land and Natural Reseurces {DLNR) dated
August 3, 2000 and March 21, 2009 for fencing to preclude ungulates from entering the Proparty
(Appendix €) and creating a nuisance to golf courses, residents, and native vegetation.

The Intent of this Animal Management Plan s to protect the native plants within the Native Plant
Preservation Area by addressing the primary threats to their survival and repreduction, and to reduce
the nuisance created by non-native ungulates that stray onto golf courses, private lawns, and
commercial spaces, and public parks. The AMP consists of four basic actions: fencing; removal of
ungulates frorn the Native Plant Preservation Area, the Native Plant Conservation Areas, and the areas
to be developed; long-term fence maintenance; and occaslonal rernoval of ungulates that stray within
the Property.

3.0 METHODS OF ANIMAL MANAGEMENT

Fences are constructed as physical barriers to impede ingress and/er egress in an area (Reeser and
Harry 2005). Most unqulate fences are designed to inhiblt entry to an area, but in some instances the
alim Is te contain them for easier lethal removal. Tipton (1977) and Katahlra et al. {1993)
demonstrated that to cause a decline in the number of pigs within an unfenced area with typlcal
ingress rates requlres removal of over 74 percent of its population per year.

The most cost effective method of mitigating ungulate Impacts at Honua'vla is to fence the northern,
eastern, and southern boundaries of the 670 acre property with 7 ft-high deer fences; fence the
Native Plant Preservation Area with hog wire, remove the ungulates from all areas, and then carry out
resteration actlvitles (i.e. propagation of native plants and removing ether harmful allen plants and
anfmals). The hog wire fence around the Native Plant Conservation Area may ultimately be replaced
by a tradition lava rock wall. This appreach is consistent with the recommendations of DOFAW (2000).

3.1 Fencing

Fencing has been tested as a control measure for feral ungulates, and has proven effective in a varlety
of locations, including Hawat'l Volcanoes and Haleakala National Parks (Stone 1985, Stone et ai. 1992,
Jacob] 1979, Katahira et al. 1993). A feral pig eradication program at Hawai'i Volcanoes National Park
used containment to enclose nine management areas (total 30 mi? (78 km?)) and successfully
eradicated pigs In each (Katahira et al, 1993). In the same park, feral plgs were eradicated from
fenced reglons 0.4 - 7.3 mi? (1 - 19 km?) in size by professional animal removal crews and snaring
(Stone and Anderson 1988). Once boundary and barrier fencing was erected, organized control
carried out by volunteers and pald personnel successfully removed 15,000 feral goats from a 100 mi?
(260 km?) area between 197¢ and 1986 (Stone and Anderson 1988).



A properly constructed fence Is humane and highly effactive when appropriately maintained. However,
no fence can ever be considered completely ungulate-preof. Glven the right stimulus, some deer can
JAMP an eight-foot fence and pigs can dig under a barrier {Z. Lopez, U.S. Alr Force, personal
communication). Additionally, not all targeted species can be contained or excluded by a standard or
species-specific fence deslan. Some deer requlre 10-ft high (3 m) fences, but most are deterved by
5ix to eight-ft (1.8 - 2.4 m) bartiers (Barhes 1993, Anderson 1999}, Pig fences are at least threa-ft
(0.9 m) high and require a guard such as barbed wire or an apron net to prevent forcing their way
under the barrier (Long and Rebley 2004}, A woven-wire (hog wire) fence design (2.7 to 3.5 £t (0.8 -
1.2 m)) high, secured clase to the ground with barbed wire extending out from the fance at ground
level) has been successfully utilized for feral pig contral (Stone and Anderson 1988).

In Hawai’, four-ft (1,2 m) high hog wire has frequently been used for cantrol of feral goats (HIDOFAW
2007). Fencing specifications suggested by Sailer (2006) for feral goats, feral pigs, and deer [n Hawal
are gutlined in Table 1. The type and conditlon of fencing material can impact susceptibllity of animals
to injury., Mesh size can dictate whether a horned animal is more or less likely to become trapped In
the fence (Long and Robley, 2004). A damaged fence can not only allow access by species across the
barrier, but provide a surface in which Individuals can become snagged, caught, or injured. Double
fences and plastic mesh ¢an alse be used but these may be impractical for Kaua'l's climatic conditions.
Although electric fences are widely used in the mainland U.S. and Australia {Littauer 1997) they may
not be practical at Hanua'ula.

Table 1. Suggested standard fencing specifications for feral goats, feral pigs, and deer in
Hawal'l. Adapted from Sailer (2006).

Target Minimum fence Graduated Fence skirting Electric top wire
species Height (in} meshing T ded recon ded
48" (1.2 m} Yes
Yes (no gaps AR (G0
Goat (52" better) Stinky 0o o 24"-36" (6D-90 No*

fenca useful crm) as needed

78 {2 m)
(84" better) Slinky

£
Deer fence w/ barbed Yes Yes No
wire top useful
42" (L1 m) Yes (no gaps ;35-35" {60-90
i *
Pig g:fcebfﬁm Slinky at ground) €m} as needed in No
soft solls

* Malntaining an uninterrupted power supply io remote, wet, stormy, and corrasive conditions decreases fence
integrity and increases fabor casts to maintain {E. Campbell, U.5. Fish and Wildhfe Service, persanal
communication).

In addition to being effective over a long time perlod, fences can be cost-effective only if malntalned.
After the Initial population “knockdown®, they preclude the need for continuous, labor-Intensive controt
inside a protected area. The lifespan of a fence can be conslderably reduced by exposure to salt
spray, high rain velume, and hurricanes. Atthough fencing can be costly and intrusive, most natural
resource managers agree that it Is necessary for effective feral ungulate contrel. Corrosion, storms,
falling trees, and vandallsm can affect the Integrity of a fence, and lead to further disintegration.

Cnce a fence |s breached, considerable effort Is needed to locate animals and restore barrier
effactiveness. Ungulate fencing appears to be a viable optlon for ungulate control at Honua*ula.

In Hawal'i, ungulate fences may last less than five years where they are exposed to sulfur plumes
and/or corrosive salt spray, or more than 20 years In open, high elevation slopes (DOFAW 2007).
Without pretection from ungulates, the abundance of native plants will contlnue to decline within the
Property; while ungulate exclusion will lead to vislble native species recovery, provided that competing
invaslve plants can be controlled or eradicated, At the Kanalo dry forest area on Maul natlve specles
have shown slgns of recovery in as little as two years after ungulate exclusion (Jokle! and Dumaran
2002).

As of Januvary 2007, the cost of typical ungulate fencing in Hawai'i ranged from $31-$87 per meter
($50,000-$140,0C0/mile) (DOFAW, 2007). However, prices aobtained in 2009 from conservation
practitioners for deer fences were higher at $111 per meter ($178,500/mile} (Fern Duvall, pers.
comm.}. Labor estimates from DOFAW (Fern Duvall, pers. comm.) and West Maui Mountain
Watershed Partnershlp (Chris Brosius, West Maul Mountaln Watershed Partnesrship, pers. comm.}
ranged from $42-$84 per meter ($67,590-$135,180/mile), and materlals range from $15-$20¢ per
meter ($24,135-$32,180/mile) for goat and plg fencing, and $25-$34 per meter ($40,225-
$54,706/mile) for deer fenclng. For our purpeses, we used $110 per meter ($176,950/mile} for deer
fencing @nd $92 per meter ($148,028/mile) for goat and pig fenting, which Includes materials and
labor. We erred toward the conservative end of current price estimates, but material prices have been
golng up every few months so prices are approximate (Chris Brasius, West Maul Mountain Watershed
Partnershlp, pers. comm.; Greg Czar, Feraj Anlmal Removal Experts LLC, pers. comm.). Predator
proof fences are alse avallable that can exclude ungulates, cats, mongoose, rats, and mice, but costs
may exceed $200 per meter ($321,800/mile). Final costs for fences will depend on specific decisions
about materials, and construction methods.

3.2 Animal Removal

Once fences have been constructed It will be necessary to remove feral ungulates from the Property as
quickly as possible, Varieus methods for the removal of feral ungulates have been employed in Hawall
and elsewhere on Pacific islands to protect native ecosystems and contrel soil loss (DOFAW 2007,
SWCA 2009b), These include trapping, population control, populatien centrol with dogs or helicepters,
driving, aerial contrel, snares, the use of radio collars (Judas method), and others. A general
discussion of the pros and cons of each of these methods Is presented in the following paragraphs.

3.2.1 Live Trapping

Live trapping using cage, box or corral traps allows anfmals to be taken alive. This provides the option
of releasing captured Individuals elsewhere, giving them away or humanely dispatching them at ¢kise
range If necessary. Traps used In combination with other methods are useful tools, but as a sole
method of control, they have limited success. Trapplng has primarily been used far pig control but
deer and geats may also be trapped.

By baiting the area around and inslde the trap, capture success is greatly increased. If baited trapping
can be timed to coincide with low food availabllity, take can be further increased (Barrett and
Birmingharm 1994). Pre-baiting allows individeals to freely wander into the traps to ferage without
getting caught. In Hawal'l, if traps were set durlng peak breeding seasons, the probability of catching
family groups or roaming solitary males was increased (Katahira et al. 1993).

Corral traps work well if the target specles congregate in an area. Cerral traps need to provide
adequate cover, food and water because they are usually deployed for extended time periods. By
placing one or two decoy animals in the corral, others are attracted (Barrett and Birmingham 1994).
Since corral traps are designed to attract as many individuals as possible and are set in one lacatlon
for greater periods of ¥ime than other traps, the high localizatlen of animals can cause damage to the
environment in which the corral traps are set.

Trapping Is particularly useful In areas where other methods are considered unsafe or unfeasible.
These include urkan and resldential areas, where discharge of firearms is lilegal or unsafe; or where
the use of dogs conflicts with other land uses {Debernardl et al. 1995). Because traps are live
capture, the animal Is usually unharmed by the capture process and non-target animals caught ¢an be
released unharmed. If animals are to be being captured for relocatien or fitting of radio transmitters,
live trapplng is necessary.

There are soime disadvantages te live trapping. Traps can be logistically challenging and [abor
Intensive to deploy. Even small ungulate traps can be heavy and cumbersome, requiring two or more
people as well as trucks to deploy and maneuver, Traps must be checked regularly, cleared and
refurblshed with bait regularly. As with any trapped anlmal, there are safety concerns for those
checking and releasing individuals., Trapping can be less cost effective than cther methods because of
higher labor and materials costs. For example, a box trap typlcalfy costs around $400,



Some estimates put the cost of trapping at approximately $54.00 per trap check Including cost of
labor, bait and trap (based on a trap [ifespan of one year).

Different regions and species will require different baits. The process of discovering the optimum bait
type and cenditioning animails to take the bait In the presence of traps can be frustrating and time
consuming. They can be less effective when food is plentiful (balt Is less attractive), Animals may
also escape from even well-built traps if frightened. Finally, there will always be a residual population
that will be reluctant to enter traps; therefore, traps alone will not result in & zero population if total
eradication is required.

2.2.2 Population Control

Animal population control through the use of firearms or archery to remove wildlife has baen
employed extensively as an ungulate management tool worldwlde, Most animal control programs aim
to significantly decrease or totally remove a species from specific areas. Typlcally animal control
measures are carried out using shotguns {with slugs, particularly in small areas bounded by
urbanization) and rifles. In sensitive habitats or ¢lose bo infrastructure and human habitation where
use of longer range weapons Is undesirable (Kuser and Applegate 1985, Curtis et al, 1995}, archety
{bews and cross bows) can be utllized. Most often, such control measures are carried out at night
using spotlights to detect ungulates, Spotlights have the added advantage of pinpointing individuals at
a distance using eye shine {D'Angelo et al. 2007). In additlon, the visual system of some species,
such as deer, is typically overwhelmed by abrupt increases in ight from spotlights and vehicle
headlights, rendering the Individual motionless and therefore an easy target (D'Angelo et al. 2007).

Public hunting can reduce uhgulate populations, but spatial variatien in hunting pressure can greatly
affect the efficacy of a hunting pregram (Wright 2003). There is a percepticn by recreational and
some volunteer hunters that aggressively reducing the number of ungulates will impact their ability to
successfully hunt these specles. Also as game density decreases and hunter effort Increases, hunters
will mere often move to more productive hunting grounds. Coupled with a prepensity for sotne people
to *trephy hunt’ (i.e. selectively kill more desirable individuals in a population such as sizable males
with large tusks or antlers), the ability to significantly decrease a species” population is aven mare
problermatic,

Putblic, wildlife and hunting safety are nen-trivial issues. CASH (2009) reported almost 200 hunting
accidents in the U.5. during 2008 and almost 150 in 2007. Hunting accidents occur in the Hawallan
Islands. In August 2001, a man was killed by his sen’s misflred arrow while hunting wild sheep on the
Big Island of Hawai't (Blakeman 2001). On the island of Moleka’l, a man was shot and killed with a
rifle while hunting deer tn November 2005 {Honolulu Advertiser Staff 2645). The restriction of access
for hunting on private [and can lead to Increased safety risks. If the whereabouts of peachers is
unknown, and If poachers engage in unsafe actions to evade detection and apprehension, hunters not
only dsk their own lives, but the lives of others, There is always a possibliity that milltary personnel
or authorized contractors could be injured or killed by poachers.

Programmatic costs of animal population contro! tan be reduced constderably by decreasing the initial
population of the target species rapldly, employing salaried rather than contracted personnel and
utilizing other methods in concert with animal control. A professional control pregram can be costly.
Rough estimates of population control of the three species of ungulates is about $121 to $202 per ac
($300 - $500 per ha} (C. Kesster, USFWS, personal communication). Ungulate contre! on the 605 ac
{245 ha) Makaha Ridge facility may cost between $73,204 and $122,210. While this cost does not
seern prohibitive, It does not include control of ungulates on the steep sea cliffs and guiches. Since
these areas are extremely rough and generally inaccessible by foot, more expensive alternatives
would have to be used. Further, due to the proximity of residential and resort areas to Ronua'ula, the
use of high velodty / leng range flrearms is not recommended.

latien Col
The use of tracking dogs is a cest-effective method to Jocate ungulates present In steep terrain and

dense vegetation. Dogs were used to locate smafl numbers of goats in remote areas of Hawai®
Velcanoes and Channel Islands Natlenal Parks (National Park Service 2004),

Pig population control with degs proved the mast successful option in Volcanoes National Park; after
the first six menths of control 150 of the estimated 175 plgs taken were taken by shooters with dogs
(Katahira et &, 1993). Following aerial contra! on Sarigan Island, degs were breught In to Jocate and
chase feral plgs to natural barrlers where shooters could eliminate them (Kessfer 2002). Dogs were
slso helpful with eradication efforts on Santa Catalina Island, Californla (Schuyler et al. 2002} and
Santlago Island, Galapagos (Cruz et al, 2005) by locating residue populations that evaded escape hy
shooters alone.

The safety of the dog and non-target species must be consldered. Other considerations such as
adequate rest time for the dogs, weather conditions for successful tracking and the use of dogs after
dark need to be addressed. It s difficult to determing the cost of using dogs in an ungulate control
program because dogs are often accompanied by a professional contro! tearn whose cost can vary. In
addition, dogs are often brought in to find the remaining animals and thus are utilized primarily in low-
density scenarios. Most managers agree that finding the last remaining proportion of a population
takes as much effort as It took to get to that point, because capture success declines considerably as
animal density becomes low. Dogs on Sarigan were able to locate and corral on average two to four
animals per day before the dogs were too fatigued to be effective Kessler (2002).

The recent methods employed by The Nature Conservancy of Hawall and reported by Allen (2009) are
valuable to reference here. This project almed to reduce non-native ungulate populations within
specific management units on Maui and Molok2'i. Each site was divided into a series of “day-size
control areas” and culled in a sequence that systematically worked to push any escaplng ungulates
ahead of the control team rather than into areas just covered, The control team utilized a systematic,
dog and helicopter-assisted ground technigue te sweep through the specific management units te
remove feral ungulates. A team of 4 shooters, each with an experienced dog, moved across the
landscape in & line, with each shooter no more than 330 to 500 ft (100 -150 m) apart. The shooters
remained in censtant communlcation with each other by FM handheld radios on a simplex frequency.

Short range bailer dogs (dogs that corner subjects rather than grab and hold them} were used; each
trained to target feral plgs, and to stay approximately tn a 500 — 650 §t (150-200 m) radius arcund
the shocter. When target animals were found, dogs not Immediately involved In bailing the target
were trained to not joln in, and instead maintained the integrity of the line to catch plgs that tried te
escape through the line of shooters. Bailed target anlmals were then humanely dispatched by the
nearest shooter and elther shared with the community, safety permitting, or left [n the field at pre-
approved and appropriate locations remote from trails, drainages, and water supplies. A principal
limitation of ground contrel with dogs at Honua'ulz Is the jagged, clinkery lava within the southern
remnant mixed kfawe-wiliwill shrubland, and the steep gullies that cross the property.

3.2.4 Driving

DOFAW (2007), Henzell {1984) and Katahira and Stene (1982} found that driving ungulates from
newly fenced areas just before the last section of fence is Installad can be effective at removing
animals, Animals can be driven or herded Into open areas for aerial or ground tontrol by shooters on
herseback or on foot, or with motorcycles, or tagether with dogs. Helicopters may also be used more
effectively to herd animals in rough terrain (Parkes, et al. 1595), Once driven into holding pens,
animais can be dispatched by greund crews, given to interested individuals, or transfocated to
appropriate areas away from the site of thelr capture (DOFAW 2007). DOFAW (2007) reported the
removal of 100 mouflon hybrld sheep out of a 5,000 acre exclosure area an the Island of Hawai'i in 45
minutes time with a helicapter. Similar success with driving was reported in Australia by Parkes, et al,
(1996) and Hanzell (1984).

3,2,5 Aertal Contrel

Aerial control has been effective at reducing ungulate populatiens, particularly in remote or
inaccessible areas. On Sarlgan, aerial control was successfully used as the initial step in a plg and
goat eradication pregram (Kessler 2002). Nearly 80 percent of the 5,036 pigs dispatched from Santa
Cruz Island were achieved from a hellcopter over a 15 month period at a cost of approximately $3.9
mililon {Morrison 2007).



Helicopters were also used on Santa Catalina Island in conjunction with baiting to eradicate pigs
{Schuyler et al. 2002). Feraging pigs investigating bait stations after dark were shot from the air.
The eradication program was estimated at approximately $3.2 million over a 15-year period (Morrison
2007). Allen (2009} reported over 200 hours of hellicopter time flown over a peried of one year,
cambined with ground hunting with dogs, resulted in 819 ungulate dispatched in a combined area of
17,423 ac (7050 ha) an Maul and Moloka'l.

Aerial control has the advantage of not leaving human scent that anlmals can cue into, or requiring
disturbance or destruction for roads or tracks. Like all contro) methods, aerial control has its own
limitations. The method can be expensive depending on flight time. Since the shoaoter is some
tistance away from the target and the noise of an alrcraft can spook the target, there is a higher risk
of non-fatal strike than shooting from the ground (Kesster 2002},

Further, the effectiveness of aerial control in areas covered by thick canopy is reduced because the
target anlmal can disappear from sight under the canopy {Kessler 2002). Aeral contrel may be useful
for decreasing ungulates utilizing the steep gufches within the Honrua'ula Preperty, Careful a priori
planning with FAA, FWS, and DLNR personnel would be required to account for local airspace
restrictions and safety for area residents and tourist helicopter fiights in adjacent alrspace. Aerial
control is the most cest effectlve single method of ungulate control after corrals {Allen 2009, Cruz et
al. 2009).

3.2,6 Snares

The use of snares has been successful in the remaoval of ungulates, They are particularly effectlve in
catching plgs, and are often most effective in Ingress areas at the edges of fencing or natural barriers.
For example, adult and juvenlle feral pigs were removed frarn a remote area of Hawai‘l by snares
(Anderson and Stone 1993). Snares set betwean 2 - 8 in {5 — 20 cm) from ground level caught 228
pigs in almost four years. Total eradlcation of pigs In Haleakala Natlonal Park was achieved viaa
variety of methods including snaring (Van Driesche and Van Driesche 2004). On Sarigan, a locally
fashioned snare had limited success but was a low cost method of capturing pigs (Kessler 2002).

Althaugh the actual cost of snares is law ($12 - $20 per snare) the cost of maintenance and
monitoring time needs to be considered. Anywhere from 20 te 200 snares can be set and monitored
in a day by a single person, but number and placement is dependent an personnel, travel time,
suitable placement sites, terraln and setting time. Furbishing a snare with a radio transmitter can
Increase the cost of snarlng conslderably {Halstead et al. 1996). Snares can usually be setin a
relatively short time and do not require constant menitoring. They can be more effective than hunting
to catch residual populations in heavily vegetated, rugged terrain.

Snares are often used in Hawafl to capture wary Individual pigs that have evaded other methods
(Katahira et al, 1993, Littauer 1597, Buddenhagen et al. 2006) and are particularly useful in fenced
areas. However, “reading” pig slgn, and understanding home ranges and dispersal paths Isan .
impertant facter in determining the placement of snares, particularly IF the goat Is te catch specific
individuals (Anderson and Stone 1993). Time Invested for snaring compares well with hunting, e.g. 9-
£0 hrs/pig versus 7-43 hrs/pig (Anderson and Stone 1993), or 27 hrs/pig (Buddenbagen et al. 2006}.
The latter two programs, however, were snaring “to extinctfon” within fenced areas. Inltial
"knockdown” of a population will ke less time consuming and expensive,

Snares are effective but have some disadvantages. They have been criticized as inhumane If they are
not checked frequently. Further, there Is a heightened risk of death or Injury if snares are set on
sloping ground that could cause the animal to slip or lose its footing. Alarms or telemetry devices
have been used to alert persennel when a snare has been tripped, leading to a quicker reaction time
and less chance for infury (Marks 1998).

However, reducing response times may be lpgistically Impractical in isolated areas and cost can be
prohibitive. Conversely, the effectiveness of snares can be greatly reduced by frequent checks
because of the human scent left behind {(Hawai‘i Conservation Alliance 2005a). Non-target animals are
also susceptible to snares since they are not specles specific, Goats, deer, and dogs are the only
possible non-target species present at Makaha Ridge. .

3.2,7 Other Tools for Control

Because some specles of ungulate are highly sotial animals, an individua) equipped with a radic
transmitter can lead personnel to locations where the species congregate (Taylor and Katahlra 1988,
White end Garrott 1950). This technique, called the “Judas” method, was developed by Taylor and
Katzhira (1988) te find the last remaining goats in Hawal'l Volcanoes National Park. The technique
entalls the capture of a target animal such as a goat, fitting it with a telemetry callar, and releasing it.
Being a gregarious animal, the goat will rejein its herd, allowing personnel to locate and kili the herd.
Usually the Judas animal is left unharmed to escape and find a new herd (Kessler 2002). “Mata Harl*
goats (sterllized females induced into long term estrus) have been used In a simllar way (Cruz et al.
2007). The Judas methed is particularly useful for locating animals en steep sfopes and dense
underbrush. The method may therefore be a valuable tool for goat (and possibly pig) control at
Honuaula. Prior to fitting the radla transmitter, the animal must be captured and restrained, Capture
Is often achleved with traps and occasfonally darting with a sedative,

The use of bountles to affect animal management and control has generally been found to he
Ineffective (Latham 1960, Hassall & Associates P/L. 1998, Buddenhagen, personal communication;
DOFAW 2007). Many problems defined by Chaquenot et al. (1996) Include individuals bringing false
evidence of kills, deliberate release of breeding animals, and purposefully leaving behind some
animals te provide future income, Use of this method at Honua'ula Is not recommended.

3.2 Related Management Actions

3.3.1 Disposition and Use of By-Products

Where possible, biological data should be collected on all captured and dispatched animals to obtaln
valuable demographic Information on each target species. Following the successful approach detailed
by Allen (2009), animals corralled at Honua'ula should be humanely dispatched by the nearest sheoter
and either shared with the community, safety permitting, or removed and burled offsite. According to
U.S. Department of Agriculture, Food Safety Inspection Service, non-native deer are the only one of
the species not covered by mandatory inspection and therefore thefir meat can be donated if deemed
atceptable by local governing officlals. Other State restrictlons may apply.

3.3.2 Community Outreach and Education

Recreational hunting is an important part of life for many people on Maul, and eradication of goats,
deer or pigs may stifl be misunderstoed to many who don't see the threat to the land caused by these
animals. Knowledge regarding Iinvasive species and the harm they can cause are relatively low among
the general public (Conover 2002). Therefore, it Is Important that Honua'ula Partners LLC develop a
Public Relations Plan for the population management of ungulates on on the Property. The focus of
the ungulate control program at Honua'ula should clearly be the resteration of native vegetation and
prevention of soil toss which degrades adfacent marine habltaks and coastal water quality.

Pro-active cutraach can involve making the problem Known, informal “talk story” sessions with
stakeholders that may be concerned, Involving the community in understanding the problem and
helping to formulate solutions. Supperters are normally sifent, and these stakeholders need to be
encouraged to share thelr views, The plan will be to inferm the public why ungulate control Is needed,
what Is currently being done to control ungulate populations, and what is the Jong-term goal for
control on the Property.

There are twoe primary goals of the public affalrs plan: 1) understand the problem; 2} raspond to
questions and concerns about efforts te address damages to natural resources and facilitles caused by
feral ungulates, and managing ungulates to protect natural resources; 3) convey key points such as
strategles and fundamental cemponents for control as well as cooperating local and federal
government agencies; and 4) support the proposed control, Public awareness regarding the ungulate
reduction program would be promoted whenever possible. Honua'ula LLC and their Natural Resources
Manager would work with community leaders in an effort to maintain communication avenues and
resolve any Issues should they arise.



Technlque Advantages Disadvantages
Lethal baits + Very effective » Not acceptable for use in Kaua'i
» Cost effective + Public relations issues may ensug
+ Modest fabor requirements
+ Can be aerially distributed in remoie areas
Nen-toxic Baits = Canbs species specific + |fused with hunting, wait time can be consuming
+ Complements other methods such as trapping = Bait may provide a food source far other pest species (e.g., rats}
+ May catch animals that avoid other methods + Some seed bait may germinate and establish
» Costelfective + May atfract non-target animals
+ Can rapicly reduce the number of animals
= _Can take advantage of nocturnal feeding habits
Fencing + Highly effective at blocking animals « Must be used In combination with olher methods
= Precludes need for continuous, laber-intensive cantrol = Disruption of mevement pattems may increase damage to adjacent
+ Deters illegal trespass areas and have negative effacts on non-target animals
+ Cost-effective if maintained Expensive to build and malntain
« Can weate a bamier against which 1o hunt Kaua'i conditions may decrease the lengevity of fences
» May be fitted with one-way gates to allow animals to axit Can be damaged by hurricanes
Canbe b hed by poachars, particularly in remote areas
Driving + Highly effective to rapidly mave large numbers of animals Labor intensive and potentially costly

Non-fsthal when conducted properly
Allows ralocation of animals to other areas

Heavy vegetation or steep slopes may hamper effectiveness
Limited viability at low population densities
Not effective on some species

Fertility Cantrol

Non-lethal
Could be effective if one-time treatment were permanent
May be improved for future application

‘.

Temporary solution

Requires repeated administration

Labar intensive and hence costly

No large-scals oral deliverable methods are available

Radio-telemetry
(Judas animal)

« Effectiva for goats

+ May potentially be used for pigs

« Effective at finding evasive herds

s Aerial tefemetry can be used 1o locate herds in remote
areas

+_Can be used in conjunciion with live trapping

Cannat be used for deer

Animal must be captured and rastrained using a sedative
Telemetry equipment is costly

Transmitter collars can cause irritation and injury o the animal

.
.
.
.
« May exhaust animals if done impropery or if area is too large
.
.
.
.

Table 2. A summary list of techniques for anlmal control considered along with their advantages and disadvantages (after DOFAW

2007).

Technigue Advantages Dlsadvantages

Ground control + Capable of removing enaugh tc be effective « Less effective along steep, rugged and inaccessible terrain
« Cost per animal refatively low » Safelyissues
+ Effective In accessible areas
+ Can be undertaken by professional and amateur shooters
» Only target animzls are taken
» Results are immediate
+ _Rapid removal of many animals

Aerial controt + Effective along steep, rugged and inaccessible terrain Undariakan by professionals anly
+ Does net teave human scant Canopy cover limits effectiveness
+ Only farget animals are taken High risk
+ Results are immediate Helicopter time is expensive
+ Rapid removal of many animals Weather conditions affeet scheduling

Controf with dogs » Capahle of removing enough o be effective Well trained dogs ara expensive and may be hard to abtain
+ Cost effective Pegs may bs injured or killed by target animals or fireamms
+ Intensity and duration dictated by the cantrol program Sheutd anly be utilized by professionals
= Effective for animals that have evaded other methads Inadequately trained dogs may take non-target animals
+ Doegs increase efficiency of shocters Some concerns regarding humaneness of method

. Animal teke per day is low compared with some other methods
In unfenced araas, may drive animals info sensitive natural areas

Live trapping
(including corrals)

Multiple animals can be taken at ance

May catch animals that avoid to other methods

Non target animals captured can be released unharmed
Allows potential to radio-collar animals for Judas method

Requires read or helicopter access

Traps are heavy and require multiple persennel to operate

L.ess effective when food Is plentiful {bait is less attractive)

Time needed s find attractive bait cr condition animals 1o take bait
Non- targets may become trapped

Trap shyness may preclude some individuals fom caplure

Must be checked regularly to reset and add bait

Some concerns regarding fur of method

Snhares

“eu s s

Effective for pigs

Relatively inexpensive

Presence of persennel not required

May catch animals that aveid ather methods
Effective at low densities

Can catch animals that breach a fence

Low public acceptance

Potential harm to animal if snared too long

Non-target animals may become shared

Snares must be removed bafere hunting with dogs can be used
May be less humane than other metheds

* 2 o m el s e s e aun|ere e a|neaen
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Successful long term centrol of ungutate numbers requires continuous review and refinement of
management practices (Gogan et al. 2001}. An "adaptive management” strategy or monitoring and
assessment of key ecosystem components would be a necessary component of a susteined reduction
program for deer, pig, and goats. Pre-reduction surveys for baseline datz of ungulate damage shoutd
be conducted. This includes damage to vegetation as well as direct (observations) and Indirect {e.g.,
seats, hoof prints and active wallows) evidence of ungulate presence.

Post-reduction surveys of affected areas should be conducted in order to measure reduction in
damage due to the control of these ungulates. Tools such as bait stations, and scat and track anatysis
would allow field personnel to estimate relative population activity at key time periods prior to and
following control treatments. Long-term Impacts to vegetation would alse be monitored. A summary
of the pras and cans of each of the ungulate control metheds discussed above appears in Table 2.

4.0 ALTERNATIVE STRATEGIES FOR UNGULATE MANAGEMENT AT HONUA'ULA

Alternative strategies are reviewed to accomplish twe cbjectives: 1) protection of the entire Property
from incursion by deer, pigs, goats, and cattle; and 2) protection of the Native Plant Preservation Area
and Native Plant Conservation Areas.

4.1 Ungulate Management across the Entire 670 Acre Property

One of the conditlons promufgated by the Maul County Council and DOFAW was to put In place a
perimeter fence around the Property te restrict animal incursions, and protect not only native plants
but alse golf course features, private residences, public parks, and commercial establishments. Health
risks to restdents are probably not high, but ungulates could create heaith and traffic hazards,
Ungulates are carriers of several diseases, Including Leptosplrosis, which is caused by a spirochete
bacterium. Leptospirosis infection rates in Hawal'l are higher than anywhere else in the United States
(Katz et al. 2002). Cows, pigs, goats, and deer are known vectors of the disease {Katz et al, 2002),
Deer-vehlcle collislons are unlikely in Hawai'l and have been given a 1 in 9,931 chance in any given
year {State Farm 2009), but pig-vehicle encounters are not so uncarnmon {Robert Preston, Hawali
Department of Transportatien, pers. comm.). However, plg densities in dry rocky areas like Honua*ula
are not likely to be as high as wet forest areas (Chris Buddenhagen, SWCA, pers. comm.).

DOFAW (1988) recommended fencing the entire Property to preclude unguiates from entering
developed areas. A resident of the Maul Meadows development immediately to the north of Honua'ula
sald ha's naver seen deer or other ungulates in the residentlal area and other residents do not view
them as a problem (Greg Spencer, Flrst Wind, pers. cemmin.). However, this statement is refuted by
staff of the State Division of Forestry and Wildlife (DOFAW) in 5 letter dated August 3, 2000 (Appendix
C}. Golf course areas In Maui sometimes experience problems with pigs and deer. Due to their rooting
actlvity, pigs are the most damaging ungulate for landscaped areas. Hunters are contracted from time
to time to control ungulate Impacts to the Makena resort’s golf courses {Greg Czar, Feral Anlmal
Removal Experts LLC, pers. comm.). Exlsting fences at Honua'ula do protect the area from some
cattle, but other ungulates may need to be managed to meet reguirements (see below).

Much of the perimeter of the Property Is already fenced with a mix of four strand barbed wire and heg
wlre with a barbed top wire. Yet none of the existing fences have the base skirting required to keep
plgs out. Fence and gate integrity is variable throughout the perimeter, with slgnificant portionis in
poor repalr, Aleng the upper property boundary, adjacent to ‘Ulupalakua Ranch, fencing is of a
reasonable standard; hewever, this area of the fence probably only excludes cattle due te the hefght
and fack of skirting. The four strand barbed wire fences afong part of the southern boundary would do
little to keep out pigs, goats, or deer.

Fenceas In the lower perimeter {western side of the property) are mainly designed to keep anlmals
from entering developments below the property. This area has a number of access gates that are
designed to exclude vehlcular access, but would not prevent animal ingress. Seme existing fencing
will need replacing or upgrading.

SWCA recommends that Honua'ula Partners LLC upgrade fences alang the northern, eastern, and
southern boundary of the Property to ensure that they are effective against deer, pigs, goats, and
cattle (Table 3, Figure 1), Qver the long term, fencing should net be necessary along the lower
{western) part of the property because It abuts resorts, residences, and goif courses. Existing and
proposed access roads along the boundary with Wallea Resort would reduce fence effectiveness. This
partial perimeter fencing option means that areas at a high risk of ungulate ingress are dealt with, but
accasional Ingress would still be possible along the fower boundaries or via roads.

Feral Animal Removal Experts LLC recommends an eight (8) foot (2.4 m) deer fence with a ground
skirt ali the way around it {Table 1). The corners should be two and seven eighths {2 7/8) Inch (7.3
cm) or larger galvanized pipe. Pipe, or galvanized ten {10} foot (3 m) t-pins, or 2 comblnatlen of
both, can be used for In-line posts. One pipe for every ten (10) or twelve (12) pins is the best ratio,
it is Important te use American made t-pins and wire as they are stronger and last three times as
long. Itfis possible to buitd this type of fence In any terrain and soil type. Pipes should be pounded in
a misimum of 0.9 m (3 ft) In soil or 46 ¢m {18 in) when drilled in selld rock, Occastonal pedestrian
gates will be required to access the enclosure.

Access Is relatlvely easy at the site, but the lava substrate would require special equlpment to put in
fence posts. One optien is to use a geologlcal core sampling bit on a 2-cycle (chainsaw) motor drive.
This works as a “hole saw” and pins can be placed in the hole, but one challenge is that the drill bit
needs Irrigating with water during drilfing. It is best to bulldoze the line as it will Improve fence
integrity, reduce construction ime, and facilitate future maintenance. Care will be needed to ensure
that significant cultural sites and native plants are not damaged by bulldozing. The cost of a D-9
bulldozer and eperator on Maul is approximately $350 per hour.

Another consideration relates to the aesthetics of the fence, different eptions may be desirable
depending on the visibility of the fence from resldential areas. Each gate added for access could cost
anywhere fram $300 to $3,000 depending on the type of gate. Final costs will need to be determined
by a fencing contractoer, Itls recommended that a single contractor be hired for both fencing and
ungulate removal (Greg Czar, Feral Animal Removal Experts LLC, pers. comm.). Where necessary at
road crassing, twa cattle guards can be placed In succession, approximately 12-16 feet (3.7-4.9 m)
wide, to deter all ungulates. Guards are normally only €-8 feet (1.8-2.4 m) wide for cattle (Anon
200%). Material casts for guards are likely to exceed $5,000. Instaliation costs vary.

Table 3. Estimated costs for ungulate fencing the Honua'ula Property

Estimated

Fencing Fence Estimated Cost " Estimated Cost Acres
Options Length {All ungulates) {goat-pig-cattle) Protected
Eastern and 1953
Southern (2.46 miles) $434,830 $363,676 ~670
Perimeter )
. $110/meter $92/meter
Cast per unit (~$177,050/mile) _ {~$148,060/mile)

After fencing is completed, ungulates will need te be removed fram the Property. With the Honoa'ula
site being so close to resldential areas, the cptlon to use shooters may cause concerns in the
community. Some people may have permission to hunt on the Property so professional anlmal
removal teams could concelvably shoot animals. However, the best option would be to drive any
ungulates out of the area {through a gate) using skirmish lines with people spaced every 33-164 feet:
(10-50 meters) (Greg Czar, Feral Animal Removal Experts LLC, pers. comm.). Animals would be
driven out of the preserve for humane dispatch, capture, or release. Costs for professionat animal
removal services could be anywhera between $250 and $600 per acre ($618 and $1,483 per hectare)
{Greg Czar, Feral Anlmal Removal Experts LLC, pers. comm.). After anlmals are removed, the fence
would be sealed off and the positive effects of anismal removal cn the vegetation should become
evident over the next 6-24 months.
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4.2 Ungulate Management to Protect the Native Plant Preservation Area

The Native Plant Preservation Area must have perrmanent pratection and tong-term intensive
management te protect its native resources from external threats. To adequately meet thls
requlrement, It should be protected as early In the development of the Property as possible. To
estimate costs, two fencing options were mapped in the field by SWCA on December 1, 2009 (Figure
2). SWCA used a Trimble GeoXT Mapping Grade Global Positioning Systein (GPS} unit with ArcPads
software ta obtain an accurate estimate of the proposed perimeter fence path and length.

One fencing option follows the preserve boundary as proposed in the Project District Phase 2 Master
Plan, December 1, 2009, and the other makes adjustments to follow certain landscape Featuras
(contaurs, gullles, and ridges). 1t includes native species, especially stands of wiliwilf (Erythrina
sandwicensis) trees adjacent to the proposed preserve (Figure 2}, Following landscape features in this
way will make fence constructien simpfer in some cases, and would often act to make the fence less
visible from developed areas. The difference between the two scenarios amounts to a difference of
0.8 ac (0.3 ha) and the inclusive scenario would add approximately 40 more wiiwili {Erythrina
sandwicensis} trees to the preserve {Figure 3), depending on the final fence plasement (Table 43,

Tabie 4. Approximate cost of installing fences around the proposed Native Plant
Preservation Area, Two fence paths are presented based on the preserve area proposed in the
Master Plan, and a modified Inclusive version that seeks to protect native plants that were just outside
the proposed preserve boundary.

Fencing Es:':;::ed Estimated Cost Estimated Cost Acres
Option {All ungulates) {geat-pig-cattie) Protected
Length
Current Plant
Preservation 1,229 meter
Area In Master  {0.7636 mile) $135,190 $113,068 223
Plan
Inclusive Plant
Preservation (Bgllg{"r:tif;} $144,650 $120,980 23.1
Area Option iy
. $110/meter $92/meter
Cost / Unit (~$177,050/mile) (~$148,060/mHa)

After fencing Is completed, ungulates will need to be removed from the preserve using the same
methods employed to remove ungulates from the larger Property.

4.3 The Do Nothing Alternative

The last option is to do nothing. Existing fences are probably adequate to protect the area from cattle
ingress, afthough fence repalt may be needed from time te time, However, deer, pigs, and goats
would likely continue to enter the Property through the existing unskirted, permeable fences, This
would Increase the tevel and cost of contre! required to herd and remove ungulates that threaten
Invade the Native Plant Preservation Area, Native Plant Conservation Areas, golf course, or developed
urban argas, It may also iead to damage or loss of native plant resources unless the ungulates are
found and coentrolled soon after they invade the Property,

Construction activities would probably cause many animals to leave the property; thus, no special
effort Is likely needed to remove animals unless new fences are put up early during project
implementatlon. Individual animals could be removed humanely as they are feund. At some polnt a
concerted effort to remove animals from the property using skirmish lines may be warranted,
espedially after perimeter fencing is put in place, Costs for professional anlmal remaval services could
be anywhera between $250 and $600 per acre ($618 and $1,483 per hectare) (Greg Czar, Feral
Animal Removal Experts LLC, pers. comim.}.



P iy
v

.

5 "\\; i
AN N b

Legend
Proposed Boundary Fentes
A5 DEF Master Plan

Boundary Deviations
Subtracting from Praserve
Adding to Presarye

_Sources;

Yapogtaphy « PER

Land Pian - VITA

Cultural Sitas - Akl Sincio

Fencing - Timbla GooXT snd Arcview

R
AN

Figure 2
Fencing Plan Optlons Native Plant Preserve

Inclusive Plant Preserve Recomendad by SWCA

<=
an o0 jod 102 L] it
[ ——
o

H
g
]
Uy

Honua'ula

SWCA

ENIEONMENTM CONTRTANTS

Figura 3, A wiliwili (Erythrina dwichensis) tree slated for protection within the proposed
Native Pfant Preservation Area.

5.0 SUMMARY OF RECOMMENDATIONS

SWCA recommends the implementation of the following measures to preserve elements of the Native
Plant Preservation Area and Native Plant Conservation Areas at Honua'ula and mitigate damage to
native plants caused by feral ungulates,

+ Upgrade the perimeter fence to pig-goat-cattle fenclng around the eastern and southern
beundaries of the Honua'ula Property to elfminate most ingress by deer, plgs, geats, and cattle
or all ungulates except deer.

o Estimated cost: ~$434,830 (Including deer)
o Estimated cost: ~$363,676 (plgs, goats and cattle)

s Fence the proposed Native Plant Preservation Area with fencing to keep cut deer and other
ungulates.
o Estimated cost: ~$120,980.

« Rernove ungulates from Native Plant Preservation Area with professional teams,
o Estimated cost: ~%5,500-$13,200.

« Remove ungulates from the over the remalning property with professional teams.
o Estimated cost: ~$167,500 - $402,000

In additlon, the ungulate control program should also include elements of an cutreach program to
share inforrmation about impacts with cooperators and the community through formal and informal
outreach channels. Menitoring of management actions (l.e. control and native plant restoration
efforts) wlll demonstrate management effectiveness, and allow for management methods for animal
population control to be adjusted. Changes in ungulate populatlons and the outcomes will be
measuered against baseline information and allow successes to be celebrated and any potential
problems to be addressed. Monitoring information is used ta inform outreach, management and
restoration efforts inte the future.
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