


Refuge Vision

Shrouded in a salty mist, the steep cliffs of an ancient volecano plunge into a pounding north swell as Kilauea Point
National Wildlife Refuge stands as an oasis where abundant seabirds blanket the pali and ride updrafts. Here a
symphony of sounds reverberates — from the whinny of moli to a chorus of rattling squawks from thousands of ‘a.
Néné nestle within thriving native plant communities that blanket the red soil throughout the Refuge.
‘Tlio-holo-i-ka-uaua and honu bask in tranquil solitude at the edge of the turquoise waters teeming with marine life.

The dynamic and awe-inspiring experiences of Kilauea Point provide kama‘aina and visitors alike a sense of place
and lasting interconnectedness with the natural world. Interwoven with cultural heritage, environmental education
links the island’s keiki and the youth beyond with the Refuge’s unique ecosystems and native wildlife. Through
strong community support, the Kilauea lighthouse endures, telling its story, and remains a beacon promoting
stewardship of the Refuge’s resources for future generations.

He nu ‘ukia no ka pu ‘uhonua

Kau maila ka ‘ehukai i ka pali kil o ka luapele, a papa mai ka nalu po‘i. Ki kilakila ‘o Kilauea Point National
Wildlife Refuge ma ke ano he kipuka no ka manu o ka moana kithohonu, a ma ane‘i 1akou e kikaha a ka‘aniu ai.
Kipina‘i a‘e ka leo o ka moli, ua lau. Hauwala‘au mai ka leo o ka ‘a4, ua mano. Nonoho iho ka néné i ka nahele oiwi
e uhi ana i ka lepo ‘ula‘ula o ne‘i. Lalala mehameha ka 1110—h o0-i-ka-uaua ka honu ma ka‘e o ke ks

piha o ka i‘a. 7
- B

Poina ‘ole néia wahi ke hookipa ‘ia ma‘aina, pau m. <a mal \ a mea a lakou i 1keﬁ!laa
me ka pilina ma wae 43'*% ka 0ho ¢ aloha ‘aina ke kahua o ka ha‘awina e a‘o
Kku ; A po‘e ‘0pio, 1 moaka a mau meaika ko Tﬁf{Mau maka ma kéia mua aku. Ma o ke kako‘o a ke
213 i mau ka hale | ipu kuk ‘o Kilaue 2 kuh1kuh1 o ka malama ‘dina no nd hanauna e hiki mai ana.

Comprehensive Conservation Plans provide long-term guidance for
management decisions and set forth goals, objectives, and strategies
needed to accomplish refuge purposes and identify the Service’s best
estimate of future needs. These plans detail program planning levels
that are sometimes substantially above current budget allocations and,
as such, are primarily for Service strategic planning and program
prioritization purposes. The plans do not constitute a commitment for
staffing increases, operational and maintenance increases, or funding
for future land acquisition.

Molr. Amanda Gladics/USFWS
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Finding of No Significant Impact
for the
Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan
Kaua‘i County, Hawai‘i

The U.S. Fish and Wildlife Service (Service) has completed a Comprehensive Conservation Plan
(CCP) and Environmental Assessment (EA) for Kilauea Point National Wildlife Refuge (Refuge).
The CCP/EA describes our proposals for managing the Refuge and their effects on the human
environment under four alternatives, including the “no action” alternative.

The need for the CCP is derived from the overall National Wildlife Refuge System (Refuge System)
mission, goals, and policies, as described in or promulgated by the National Wildlife Refuge System
Administration Act (16 U.S.C. 688dd—688ee, et seq.), as amended by the National Wildlife Refuge
System Improvement Act of 1997 (Public Law 105-57). Developing the CCP provides the Refuge
with a management plan for conserving fish, wildlife, plant resources, and their related habitats,
while providing opportunities for compatible, wildlife-dependent recreation. The CCP, when fully
implemented, should achieve Refuge purposes, help fulfill the Refuge System mission, maintain,
and, where appropriate, restore the ecological integrity of the Refuge and the Refuge System, and
meet other mandates. The CCP will guide management of the Refuge for 15 years, or until it is
revised, and actions will be implemented as funding becomes available.

Features Common to All Alternatives

Features common to all alternatives include considering climate change effects in all management
actions; monitoring and control of invasive species; coordinating with State, county, and other
partners; protecting cultural resources; fishing; allowing traditional cultural practices by native
Hawaiians; volunteer opportunities; re-evaluating public use visitation days at Kilauea Point; and
continuing land protection within the approved Refuge boundary. Operational and infrastructure
changes for better management of transportation issues associated with Kilauea Point proper (Point)
or at the Kilauea Road terminus (Overlook) were evaluated.

Alternatives Considered

Alternative A (Current Management): Under Alternative A, current wildlife and habitat management
aimed at long-term protections and population and habitat enhancements for migratory seabirds and
endangered néné (Hawaiian goose, Branta sandvicensis) would continue. Strategies include invasive
species control, outplanting native plants, mowing and weeding grassland-shrubland habitat for nénég,
maintaining or replacing fencing, enhancing the threatened ‘a‘o (Newell’s shearwater, Puffinus
auricularis newelli) population, and inventories, monitoring, and research.

The majority of public use activities offered at the Refuge would continue to revolve around wildlife
observation and photography, environmental education (EE), and interpretation located on the Point
or at the Overlook. The Kahili Quarry area would remain open to wildlife-dependent uses (fishing,
wildlife observation, and photography) and for access to off-Refuge areas (Kilauea River, Kilauea
Bay, and Kahili Beach) for boating and other stream, beach, and ocean uses (e.g., surfing, swimming,
sunbathing, snorkeling, and dog walking).

Alternative B: Under Alternative B, wildlife and habitat management activities would continue in
existing areas and be expanded on Crater Hill and Mokodlea Point. In addition, native plant
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communities would be restored to provide recovery habitat for threatened and endangered coastal
plants. Priority research, inventories, monitoring, and other scientific assessments would be
expanded.

Public use changes, compared to Alternative A, include different uses of some existing buildings, as
well as improving public parking, traffic flow, and visitor activities on the Point. Strategies include
offering an optional shuttle, a public/tour bus stop, and bike parking at the Overlook; increasing
onsite public parking; and expanding outreach, EE, and volunteer programs.

Public access to the Kahili Quarry area would remain open; however, there would be new
stipulations for anglers on temporary shelters and fires, and for all visitors, new stipulations on dogs.
Additionally, nonanglers would be limited to daytime use only.

Alternative C: The chief distinctions between Alternative C and Alternative B are the relocation of
non-site-dependent functions (e.g., fee collection, restrooms, bookstore, administrative offices,
parking) off the Point to a new visitor welcome and orientation center on the southwestern corner of
Crater Hill, the use of a shuttle system to provide public access to the Point and Overlook, and the
addition of guided interpretive hikes on Crater Hill. The main administrative offices and a new
maintenance baseyard (e.g., storage sheds, bays, pole barns, and nursery) would be built in the same
area as the new visitor welcome and orientation center.

Wildlife and habitat management under Alternative C would be similar to Alternative B. However,
approximately 3—4 acres of néné and seabird habitat would be lost due to construction of the new
facilities on the southwestern portion of Crater Hill. Public use and access of Kahili Quarry under
Alternative C would be similar to Alternative B.

Alternative D: In response to public comments received on the draft CCP/EA, elements of the
facilities and transportation strategies were modified. As a result, the main differences between this
alternative and Alternative C are the options for relocating welcome and orientation, non—site-
dependent functions, and maintenance facilities off current Refuge lands but within 1 mile of the
Refuge boundary. Other medium- to long-term strategies that may be implemented include the
removal of public parking on the Point, development of a mandatory shuttle system, and
reconfiguring the use of existing buildings. The success of short- to medium-term strategies, such as
operational and infrastructure changes, may preclude implementation of the described medium- to
long-term strategies. Wildlife and habitat management would be similar to Alternative C.

Public use and access of Kahili Quarry under Alternative D were modified based on public
comments received on the draft CCP/EA. The Quarry area will continue to be open to wildlife-
dependent uses and for access to off-Refuge areas 24 hours per day. There will be new stipulations
for visitors on temporary shelters, fires, and dogs. Additionally, the Refuge will work in partnership
with local nonprofit organizations and community leaders of Kilauea on promoting community
stewardship of the Quarry through habitat protection, monitoring, and managing threats to natural
and cultural resources; outreach; and environmental, cultural, and historical interpretation.

Summary of Effects
Alternative A (Current Management): Under Alternative A, the overall effects of current

management on the physical environment within the Refuge would generally be negligible to minor
negative due to erosion and water quality degradation. Impacts to wildlife would generally be
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negligible to intermediate positive. However, we project minor to intermediate negative impacts to
sea cliff and beach strand habitats primarily due to human trespass and disturbance (e.g., at Kahili

Quarry).

Impacts to the social and economic environment within and surrounding the Refuge would generally
be negligible to minor positive due to public use, volunteer, and outreach programs. However,
impacts related to transportation would be intermediate negative, primarily due to traffic-related
effects from visitation at the Point and Overlook (e.g., congestion, noise, public safety, and
pollution).

Alternative B: Management actions in Alternative B would generally result in long-term minor to
intermediate positive effects to the physical environment due to increased restoration of native
habitats and removal of nonnative vegetation, and efforts to stabilize areas of accelerated erosion. In
the short term, individual actions may have negative effects on soils, water resources, and air quality;
however, due to the limited duration, area, and intensity of these activities, the effects would be
negligible to intermediate. Overall, a long-term minor to intermediate beneficial effect would be
expected for Refuge habitats and associated species from these habitat management actions.

Overall effects to the social and economic environment would be expected to be minor positive due
to expanded public use, volunteer, and outreach programs. The availability and quality of wildlife-
dependent recreation on the Refuge would have minor to intermediate improvements under
Alternative B. Alternative B would alleviate some parking limitations at the Overlook and traffic
congestion at the Point (due to the optional shuttle) and would provide more transportation options to
the Overlook (bicycle, pedestrian, and bus access), leading to minor positive effects to transportation
and the general visitor experience. The effects from implementing Alternative B would not be
expected to have any significant beneficial or adverse effects on Refuge resources or other elements
of the human environment.

Alternative C: Impacts to the physical environment from Alternative C would be comparable to
Alternative B. However, under Alternative C, the development of new facilities at the southwestern
corner of Crater Hill would have long-term, minor, negative effects. Regarding effects to Refuge
habitats and associated species, Alternative C would be similar to Alternative B; however, the
construction of new facilities at Crater Hill and a trail from the new facilities to the Overlook would
reduce the quality and quantity of habitat for néné€ and seabirds. Thus, the net result of Alternative C
would be an intermediate negative impact, specifically to the coastal mixed woodland-grassland
habitat, and minor to intermediate negative impact to seabirds and néng.

Overall effects to the social and economic environment would be expected to be similar to
Alternative B; however, the availability and quality of wildlife-dependent recreation on the Refuge
would be slightly higher compared to Alternative B. Alternative C would have minor to intermediate
positive impacts to transportation and general visitor experience by reducing traffic congestion at the
Overlook and Point from the use of a mandatory shuttle. The effects from implementing Alternative
C would not be expected to have any significant beneficial or adverse effects on Refuge resources or
other elements of the human environment.

Alternative D: Impacts to the physical environment will be comparable to Alternative B. Regarding
overall effects to Refuge habitats and associated species, Alternative D will be similar to Alternative
B, except there will be more restoration at the Point and, compared to Alternative C, wildlife habitat
in the southwestern corner of Crater Hill will remain intact.
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Overall effects to the social and economic environment are expected to be minor positive. Due to
improvements on the Point and increased community engagement and stewardship at Kahili Quarry,
the availability and quality of wildlife-dependent recreation on the Refuge will have minor to
intermediate improvements. Alternative D will result in a reduction of traffic-related effects at the
Point from visitation and, overall, minor to intermediate positive effects to transportation and the
general visitor experience. The effects from implementing Alternative D are not expected to have any
significant beneficial or adverse effects on Refuge resources or other elements of the human
environment.

Comparison of Overall Effects across Alternatives: Effects to the physical environment would be
most beneficial under Alternatives B or D. Regarding wildlife and habitats, Alternative D will have
more beneficial wildlife management effects than Alternatives A, B, or C. Impacts under both
Alternatives B and D would be minor to intermediate positive; however, Alternative D is considered
slightly more beneficial due to the strategies for addressing parking and visitor experience on Kilauea
Point without the loss of habitat at Crater Hill under Alternative C.

Effects to the social and economic environment would be more beneficial under all action
alternatives compared with Alternative A. However, Alternative D will lead to more benefits to
wildlife, visitor opportunities, including wildlife-dependent recreation, and more positive impacts to
transportation and the general visitor experience than Alternatives A, B, or C.

Public Involvement

The Service incorporated a variety of public involvement techniques in developing and reviewing the
CCP/EA. This included talk story sessions; public open houses during scoping, draft alternatives
development, and the draft CCP/EA review; three planning updates; meetings with various county,
State, and Federal partners and interested parties. The draft CCP/EA was available for a 44-day
period of public review and comment from February 12, 2015, to March 27, 2015. During that
period, the Service received comments from over 70 entities. The details of our public involvement
are described in Appendix I. The Service prepared responses to all substantive comments, which are
in Appendix K.

Selection of Management Alternative for the Final CCP

Based on our review and analysis in the CCP/EA and the comments received during the public
review of the draft CCP/EA, we selected a slightly revised Alternative D for implementation due to
the positive benefits of addressing parking and visitor experience on Kilauea Point and improved
visitor experience and wildlife management on the Refuge. In response to comments, strategies
regarding wildlife and habitat, transportation, public uses, and cultural and historic resources
management were added, modified, or deleted. Corrective, clarifying, and editorial changes were also
made. Implementing the selected alternative will have no significant impacts on the environmental
resources identified in the CCP/EA. Refuge management under the selected alternative will protect,
maintain, and enhance habitat for priority species and resources of concern and improve the public’s
opportunities to enjoy wildlife-dependent recreation.

vi Finding of No Significant Impact



Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

Conclusions

Based on review and evaluation of the information contained in the supporting references, I have
determined that implementing Alternative D as the Comprehensive Conservation Plan for Kilauea
Point National Wildlife Refuge is not a major Federal action that would significantly affect the
quality of the human environment within the meaning of Section 102(2)(c) of the National
Environmental Policy Act of 1969. Accordingly, we are not required to prepare an environmental
impact statement.

‘/ﬁﬂm A(Y\W SEP 17 2015

Regional Dyrector _ Date
Pacific Region

Note: This Finding of No Significant Impact and supporting references are available for public
review at the Kaua‘i National Wildlife Refuge Complex, 3500 Kilauea Road, Kilauea 96754; and
U.S. Fish and Wildlife Service, Division of Planning, 911 NE 11th Avenue, Portland, OR 97232.

These documents can also be found on the Internet at www.fws.gov/refuge/kilauea point. Interested

and affected parties are being notified of our decision.
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Readers’ Guide

Native species discussed in this document are referred to by their Hawaiian names. Common English
names and scientific nomenclature can be found in Appendix J. The U.S. Fish and Wildlife Service
endeavors to be accurate in its use of the Hawaiian language and correctly spell Hawaiian words, including
the diacritical marks that affect the meaning and aid in pronunciation. This guide is provided to simplify
pronunciation for the reader and provide examples of some of the species found in the CCP.

When Captain Cook arrived in the Hawaiian Islands in 1778, the Hawaiians had a totally oral tradition. In
1820, western missionaries standardized a written version of the Hawaiian language that features eight
consonants and five vowels

Consonants Vowels

H - as in English A - pronounced like the a in far

K - as in English E - pronounced like the e in bet

L - as in English I - pronounced like the ee in beet
M - as in English O - pronounced like the o in sole
N - as in English U - pronounced like the oo in boot

P - as in English
W - after 1 and e pronounced like v
- after u and o pronounced like w
- at the start of a word or after a,
pronounced like w or v
(‘) - ‘okina - a glottal stop

Special Symbols

Two symbols appear frequently in Hawaiian words: the ‘okina and the kahakd. These two symbols change
how words are pronounced. The ‘okina itself looks like an upside-down apostrophe and is a glottal stop —

or a brief break in the word. An example of this in English is in the middle of the expression “uh-oh.” The
‘okina is an official consonant — just as any of the other consonants

The kahako is a stress mark (macron) that can appear over vowels only and serves to make the vowel
sound slightly longer. The vowels 2, €, 1, 0, and @ sound just like their non-stressed Hawaiian vowels with
the exception that the sound is held slightly longer. Missing the ‘okina or kahako can greatly change not
only how a word sounds, but also its basic meaning. A popular example of how an ‘okina and a kahako can
change the meaning of a word is “pau’:

* pau = finished, ended, all don

* pa‘u = soot, smudge, ink powder
* pa‘li = moist, damp

* pa‘n = skirt

Refuge Place Name

Kabhili (Kah-HEE-lee)
Kilauea (KEE-loh-WAY-ah)
Mokolea (Moh-koh-LEE-ah)
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Seabirds
‘A (AHH)

Brown booby Sula leucogaster

‘A (AHH)

Red-footed booby Sula sula rubripes

‘A‘o (AH-oh)
Newell’s Shearwater Puffinus auricularis newelli

Federally listed as threatened

‘Iwa (EE-vah)

Great frigatebird Fregata minor palmerstoni

Ka‘upu (kah-OO-poo)
Black-footed albatross Phoebastria nigripes

State-listed as threatened

HarmonyonPlanetEarth

Mark MacDonald

Brenda Zaun

Charles Sharp

HarmonyonPlanetEarth
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Seabirds
Koa‘e kea (Koh-ah-eh-KEE-ah)

White-tailed tropicbird Phaethon lepturus

Koa‘e‘ula (Koh-ah-eh-oo-lah)

Red-tailed tropicbird Phaethon rubricauda

Moli (MOE-lee)

Laysan albatross Phoebastria immutabilis

‘Ua‘u (O0O-ah-00)
Hawaiian petrel Pterodroma sandwichensis

Federally listed as endangered
State-listed as endangered

‘Ua‘u kani (OO-ah-oo-kah-nee)

Wedge-tailed shearwater Puffinus pacificus (Ardenna

pacifica)

Michael Lusk

©Jim Denny

Forest and Kim Starr

kansasphoto

Sean Hoyer
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Migrant Shorebirds
‘Akekeke (ah-kay-KAY-kay)

Ruddy Turnstone Arenaria interpres

Kat Vitulano Photos

Hunakai (hoo-nah-KYE)

Sanderling Calidris alba

Vadim Kreynin

Kioea (kee-oh-AY-ah)

Bristle-thighed Curlew Numenius tahitiensis

Forest and Kim Starr

Kolea (KOHH-lay-ah)

Pacifi Golden Plover Pluvialis fulva

Patrick K59

“Ulili (O00-lee-lee)

Wandering Tattler Heteroscelus incanus

Aaron Maizlish
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Other Native Animals

‘Ilio holo i ka uaua (EEE-lee-oh HO-loh EE
kah OO-ah OO-ah)

Hawaiian Monk Seal Monachus schauinslandi

Federally listed as endangered
State-listed as endangered

USFWS

Nene (NAY-NAY)
Hawaiian Goose Branta sandvicensis

Federally listed as endangered
State-listed as endangered

Linda Martin

‘Ope‘ape‘a (OHH-pay ah-PAY ah)
Hawaiian Hoary Bat Lasiurus cinereus semotus

Federally listed as endangered
State-listed as endangered

Forest and Kim Starr

Pueo (poo-AY-oh)

Hawaiian Short-eared Owl 4sio flammeus
sandwichensis

State-listed as endangered on O‘ahu

©Tom Dove
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Native Plants
‘Akoko (ah-KOH-koh)

Chamaesyce celastroides

Hala (HAH-1ah)

Screw pine Pandanus tectorius

‘Ilima (ee-LEE-mah)

Hibiscus Sida fallax

USFWS

Naupaka Kahakai (now-PAH-kah kah-HAH-
kye)

Scaevola sericea

Pohuehue (POHH-hoo-ay-HOO-ay)

Beach morning glory Ipomoea pescaprae
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Chapter 1. Introduction and Background

1.1 Introduction

Kilauea Point National Wildlife Refuge (NWR or Refuge) is managed by the U.S. Fish and Wildlife

Service (Service) as part of the National Wildlife Refuge System (Refuge System). It is one of three

refuges that make up the Kaua‘i National Wildlife Refuge Complex (KNWRC or Complex): Kilauea
Point, Hanalei, and Hulé‘ia (Figure 1-1). This Comprehensive Conservation Plan (CCP) applies only
to Kilauea Point NWR.

The 199-acre Kilauea Point NWR, located on the northernmost tip of Kaua‘i 2 miles north of Kilauea
Town (Figure 1-2), was established on February 15, 1985, becoming the 425" refuge in the Refuge
System. Originally established to preserve and enhance seabird nesting colonies, the Refuge also
provides habitat for the endangered néné (Hawaiian goose, Branta sandvicensis), other migratory
birds, endangered ‘Tlio-holo-i-ka-uaua (Hawaiian monk seal, Monachus schauinslandi), and native
coastal plant communities which include naupaka kahakai (Scaevola taccada), ‘ilima (Sida fallax),
‘akoko (Chamaesyce celastroides) and others. The focus of Refuge management is to expand and
enhance existing habitat for these species while combating the primary threats of invasive species
and predators and allowing for public uses that are compatible with Refuge purposes and the Refuge
System mission.

The Refuge is also home to a historic lighthouse that was once owned and operated by the U.S. Coast
Guard. The lighthouse, as well as easy access to wildlife viewing and dramatic ocean and cliff views,
makes this Refuge a top attraction on the island. Kilauea Point NWR has among the highest visitation
within the entire Refuge System with up to 500,000 people visiting annually.

1.2 Significance of the Refuge

Kilauea Point NWR is one of the few places in the main Hawaiian Islands with an abundant diversity
of seabirds, and it provides a high-island refugium for seabird populations potentially affected by
climate change (e.g., rising sea levels impacting low-lying nesting areas on the islands and atolls of
the Northwestern Hawaiian Islands). ‘Ua‘u kani (wedge-tailed shearwaters, Puffinus pacificus) are
the most numerous species on the Refuge, with an estimated 8,000—-15,000 breeding pairs. The
colony of ‘a (red-footed boobies, Sula sula) may be the largest in the main Hawaiian Islands, with a
maximum of 2,536 nests counted in 2006. About 200 pairs of moli (Laysan albatross, Phoebastria
immutabilis) nest on and near the Refuge, the largest colony outside the Northwestern Hawaiian
Islands.

An estimated 150-350 pairs of koa‘e “ula (red-tailed tropicbirds, Phaethon rubricauda) nest on the
Refuge, as well as smaller numbers of koa‘e kea (white-tailed tropicbirds, Phaethon lepturus). The
Refuge harbors at least 11 prospecting or breeding pairs of ‘a‘o (Newell’s shearwater, Puffinus
auricularis newelli), whose numbers are dwindling on Kaua‘i. The Refuge is the only easily
accessible location where this threatened species nests and thus is a source of much information on
its breeding biology. A remarkable total of 33 seabird species have been observed at Kilauea Point
over the years, making it one of the premier sites for seabirds in Hawai‘i. Additionally, there are 300
néné in the Kilauea Point area, making the Refuge one of the largest néné concentrations on the
island.
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Dedicated in 1913, the Kilauea Point Lighthouse Station guided ships and boats along Kaua‘i’s
rugged North Shore for 63 years before being deactivated by the Coast Guard in 1976. In 1979, the
structure was placed on the National Register of Historic Places. The lighthouse was renamed in
honor of the late Senator Daniel Inouye in May 2013.

1.3 Proposed Action

We, the U.S. Fish and Wildlife Service, manage wildlife refuges as part of the Refuge System. This
document is the Refuge’s Comprehensive Conservation Plan for Kilauea Point National Wildlife
Refuge. A CCP sets forth management guidance for a refuge for 15 years, as required by the National
Wildlife Refuge System Administration Act (16 U.S.C. 688dd—688ee, et seq.) (Refuge
Administration Act) as amended by the National Wildlife Refuge System Improvement Act of 1997
(Public Law 105-57) (Improvement Act). The Refuge Administration Act requires CCPs to identify
and describe:

The purposes of the Refuge;
The fish, wildlife, and plant populations, their habitats, and the archaeological and cultural
values found on the Refuge;

e Significant problems that may adversely affect wildlife populations and habitats and ways to
correct or offset those problems;

e Areas suitable for administrative sites or visitor facilities; and

e Opportunities for fish and wildlife-dependent recreation.

The Service developed and examined four alternatives for future management of Kilauea Point NWR
and disclosed anticipated effects for each alternative, pursuant to the National Environmental Policy
Act of 1969 (NEPA), as amended (42 U.S.C. 4321-4347). The Service selected Alternative D for
implementation. The goals, objectives, and strategies under Alternative D best achieve the purpose
and need for the CCP while maintaining balance among the varied management needs and programs.
The selected alternative represents the most balanced approach for achieving the Refuge’s purposes,
vision, and goals; contributing to the Refuge System’s mission; addressing relevant issues and
mandates; and managing the Refuge consistently with sound principles of fish and wildlife
management.
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Figure 1-1. Regional Area, Kaua‘i County.
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Figure 1-2. Local Area, Kilauea Point NWR, Kaua‘i County.
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1.4 Purpose and Need for Action

The purpose of developing the CCP is to provide the Refuge Manager with a 15-year management
plan for the conservation of fish, wildlife, and plant resources and their related habitats, while
providing opportunities for compatible, wildlife-dependent recreational uses. The CCP, when fully
implemented, should achieve Refuge purposes; help fulfill the Refuge System mission; maintain and,
where appropriate, restore the ecological integrity of the Refuge and the Refuge System; help achieve
the goals of the National Wilderness Preservation System; and meet other mandates. The CCP must
be specific to the planning unit and identify the overarching wildlife, public use, or management
needs for the Refuge (602 FW 3.4C1d). The need for the CCP is derived from the overall Refuge
System mission, goals, and policies, as described in or promulgated by the Refuge Administration
Act.

1.5 Legal and Policy Guidance

1.5.1 The U.S. Fish and Wildlife Service

All national wildlife refuges are managed by the Service, an agency within the Department of the
Interior (DOI). The Service is the principal Federal agency responsible for conserving, protecting,
and enhancing the Nation’s fish and wildlife populations and their habitats.

The mission of the Service is “working with others to conserve, protect, and enhance fish, wildlife,
plants and their habitats for the continuing benefit of the American people.” Although we share this
responsibility with other Federal, State, Territorial, tribal, local, and private entities, the Service has
specific trust responsibilities for migratory birds, endangered and threatened species,
interjurisdictional fish, and certain marine mammals. The Service has similar trust responsibilities for
the lands and waters we administer to support the conservation and enhancement of fish, wildlife,
plants, and their habitats. The Service also enforces Federal wildlife laws and international treaties
for importing and exporting wildlife, assists with State and Territorial fish and wildlife programs, and
helps other countries develop wildlife conservation programs.

1.5.2 National Wildlife Refuge System

A refuge is managed as part of the Refuge System within a framework provided by legal and policy
guidelines. The Refuge System is the world’s largest network of public lands and waters set aside
specifically for conserving wildlife and protecting ecosystems.

The needs of wildlife and their habitats come first on refuges, in contrast to other public lands that
are managed for multiple uses. Refuges are guided by various Federal laws and Executive orders,
Service policies, and international treaties. Fundamental are the mission and goals of the Refuge
System and the designated purposes of the refuge unit as described in establishing legislation,
Executive orders, or other documents establishing, authorizing, or expanding a refuge.

Key concepts and guidance of the Refuge System are derived from the Refuge Administration Act,
the Refuge Recreation Act of 1962 (16 U.S.C. 460k-460k-4), as amended, Title 50 of the Code of
Federal Regulations (CFR), and the Fish and Wildlife Service Manual (FW). The Refuge
Administration Act is implemented through regulations covering the Refuge System, published in
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Title 50, subchapter C of the Code of Federal Regulations. These regulations govern general
administration of units of the Refuge System.

National Wildlife Refuge System Mission and Goals

The mission of the Refuge System is “to administer a national network of lands and waters for the
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant
resources and their habitats within the United States for the benefit of present and future generations
of Americans” (Refuge Administration Act).

The goals of the Refuge System, as articulated in the Mission, Goals, and Purposes policy (601 FW
1) are:

e Conserve a diversity of fish, wildlife, and plants and their habitats, including species that are
endangered or threatened with becoming endangered;

e Develop and maintain a network of habitats for migratory birds, anadromous and inter-
jurisdictional fish, and marine mammal populations that is strategically distributed and
carefully managed to meet important life-history needs of these species across their ranges;

e Conserve those ecosystems, plant communities, wetlands of national or international
significance, and landscapes and seascapes that are unique, rare, declining, or
underrepresented in existing protection efforts;

e Provide and enhance opportunities to participate in compatible wildlife-dependent recreation
(hunting, fishing, wildlife observation and photography, and environmental education and
interpretation); and

e Foster understanding and instill appreciation of the diversity and interconnectedness of fish,
wildlife, and plants and their habitats.

National Wildlife Refuge System Administration Act

Of all the laws governing activities on National Wildlife Refuges, the Refuge Administration Act
undoubtedly exerts the greatest influence. The Improvement Act amended the Refuge Administration
Act in 1997 by including a unifying mission for all national wildlife refuges as a system, a new
process for determining compatible uses on refuges, and a requirement that each refuge be managed
under a CCP, developed in an open public process.

The Refuge Administration Act states that the Secretary of the Interior shall provide for the
conservation of fish, wildlife, and plants and their habitats within the System as well as ensure that
the biological integrity, diversity, and environmental health of the Refuge System are maintained.
House Report 105—-106 accompanying the Improvement Act states ‘... the fundamental mission of
our System is wildlife conservation: wildlife and wildlife conservation must come first.”” Biological
integrity, diversity, and environmental health are critical components of wildlife conservation. As
later made clear in the Biological Integrity, Diversity and Environmental Health (BIDEH) Policy
(601 FW 3) “the highest measure of biological integrity, diversity, and environmental health is
viewed as those intact and self-sustaining habitats and wildlife populations that existed during
historic conditions.”

Under the Refuge Administration Act, each refuge must be managed to fulfill the Refuge System
mission as well as the specific purposes for which it was established. The Refuge Administration Act
requires the Service to monitor the status and trends of fish, wildlife, and plants in each refuge.
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Additionally, the Refuge Administration Act identifies six wildlife-dependent recreational uses for
the Refuge System. These uses are hunting, fishing, wildlife observation and photography, and
environmental education and interpretation. Under the Refuge Administration Act, the Service is to
grant these six wildlife-dependent public uses, when compatible, special consideration in the
planning for, management of, establishment, and expansion of units of the Refuge System. The
overarching goal of the wildlife-dependent public uses program is to enhance opportunities and
access to quality wildlife-dependent visitor experiences on refuges while managing refuges to
conserve fish, wildlife, plants, and their habitats. When determined compatible on a refuge-specific
basis, these six uses assume priority status among all uses of the refuge in question. The Service is to
make extra efforts to facilitate priority wildlife-dependent public use opportunities.

When preparing a CCP, Refuge Managers must re-evaluate all general public, recreational, and
economic uses (even those occurring to further refuge habitat management goals) proposed or
occurring on a refuge for appropriateness and compatibility. No refuge use may be allowed or
continued unless it is determined to be appropriate and compatible. Generally, an appropriate use is
one that contributes to fulfilling a refuge’s purposes, the Refuge System mission, or goals or
objectives described in an approved refuge management plan. A compatible use is a use that, in the
sound professional judgment of the Refuge Manager, will not materially interfere with or detract
from the fulfillment of the mission of the Refuge System or the purpose(s) of the refuge. Appropriate
use findings and compatibility determinations for existing and new uses for Kilauea Point NWR are
in Appendices A and B of this CCP.

The Refuge Administration Act also requires that, in addition to other formally established guidance,
the CCP must be developed with the participation of the public. Issues and concerns articulated by
the public play a role in guiding alternatives considered during the development of the CCP, and
together with the formal guidance, can play a role in selection of the preferred alternative. It is
Service policy that CCPs are developed in an open public process and that the Service is committed
to securing public input throughout the process. Appendix I of the CCP details public involvement
that has been undertaken during this CCP process.

1.5.3 Other Laws and Mandates

Many other Federal laws, Executive orders, Service policies, and international treaties govern the
Service and Refuge System. Examples include the Migratory Bird Treaty Act of 1918 (MBTA),
Refuge Recreation Act of 1962, National Historic Preservation Act of 1966 (NHPA), and the
Endangered Species Act of 1973 (ESA). For additional information on laws and other mandates, a
list and brief description of Federal laws of interest to the Service can be found in the Laws Digest at
http://www.fws.gov/laws/Lawsdigest.html.

In addition, over the last few years, the Service has developed or revised numerous policies and
Director’s orders to reflect the mandates and intent of the Improvement Act. Some of these key
policies include BIDEH; Compatibility (603 FW 2); Comprehensive Conservation Planning Process
(602 FW 3); National Wildlife Refuge System Mission and Goals and Refuge Purposes (601 FW 1);
Appropriate Refuge Uses (603 FW 1); General Guidelines for Wildlife-Dependent Recreation (605
FW 1); Wilderness Stewardship (610 FW 1-5); and the Director’s Order for Coordination and
Cooperative Work with State Fish and Wildlife Agency Representatives on Management of the
National Wildlife Refuge System. These policies and others in draft or under development can be
found at http://refuges.fws.gov/policymakers/nwrpolicies.html.
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In developing a CCP, refuges must consider these broader laws and policies as well as Refuge
System and ecosystem goals and vision. The CCP must be consistent with these and Refuge
purposes. For Kilauea Point NWR, specific examples of these broader laws include:

ESA;

MBTA;

NHPA;

Historic Sites, Buildings, and Antiquities Act of 1935.

1.6 Refuge Establishment and Purposes

1.6.1 Legal Significance of the Refuge Purpose(s)

The purpose(s) for which a refuge was established or acquired is of key importance in refuge
planning. Purposes must form the foundation for management decisions. Refuge purposes are the
driving force in the development of the refuge vision statements, goals, objectives, and strategies in a
CCP and are critical to determining the compatibility of existing and proposed refuge uses.

The purpose(s) of a refuge is specified in or derived from the law, proclamation, Executive order,
agreement, public land order, donation document, or administrative memorandum establishing,
authorizing, or expanding a refuge, refuge unit, or refuge subunit.

Unless the establishing law, order, or other document indicates otherwise, purposes regarding the
conservation, management, and restoration of fish, wildlife, and plants, and the habitats on which
they depend, take precedence over other purposes in the management and administration of any unit.
Where a refuge has multiple purposes related to fish, wildlife, and plant conservation, the more
specific purpose will take precedence in instances of conflict. When an additional unit is acquired
under an authority different from the authority used to establish the original unit, the addition takes
on the purpose(s) of the original unit, but the original unit does not take on the purpose(s) of the
newer addition. When a conflict exists between the Refuge System mission and the purpose of an
individual refuge, the refuge purpose may supersede the mission.

1.6.2 Purpose and History of Refuge Establishment

Since 1985, the Refuge has continued to undergo expansion and as such, there are several authorities
related to its establishment. They are as follows:

e The Transfer of Certain Real Property for Wildlife Conservation Act (16 U.S.C. 667b-667d,
May 19, 1948, as amended 1949, 1972, and 1995). This act provides authority to the
Administrator of the General Services Administration to transfer real property no longer
needed by a Federal agency to the Secretary of the Interior if the land has particular value for
migratory birds.

o Refuge Recreation Act (16 U.S.C. 88 460k through 460k-4, September 28, 1962, as amended
1966, 1972, 1973, and 1978). This act authorizes the Secretary of the Interior to allow public
recreation in Federal conservation areas when compatible with the purposes of these areas,
acquire lands that are suitable for incidental fish and wildlife-oriented recreational
development, protect natural resources, and conserve endangered or threatened species.
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Endangered Species Act (ESA) (16 U.S.C. 88 1531-1544, December 28, 1973, as amended
1976, 1977, 1978, 1979, 1980, 1982, 1984, 1988, 1992, and 1997). The ESA provides for the
conservation of threatened and endangered species of fish, wildlife, and plants by Federal
action and by encouraging the establishment of State programs. It supersedes and strengthens
two earlier endangered species acts, the Endangered Species Preservation Act of 1966 and
The Endangered Species Conservation Act of 1969. Section 5 of the ESA provides guidance
for the Service to use its existing authorities to acquire lands to conserve those species listed
as endangered or threatened. It also provides for the determination and listing of endangered
and threatened species and the designation of critical habitats. Section 7 of the ESA requires
refuge managers to perform consultations before initiating projects that affect or may affect
endangered species.

Kilauea Point Expansion Act of 2004 (Expansion Act) (16 USC 668dd December 23, 2004).
The Expansion Act, Public Law 108-481, directs the Secretary of the Interior to acquire by
donation, purchase with donated or appropriated funds, or exchange, all or a portion of
approximately 234 acres of land adjacent to the Kilauea Point NWR to be managed for the
protection and recovery of endangered Hawaiian water birds and other endangered birds,
including néné (Hawaiian goose), and the conservation and management of native coastal
strand, riparian, and aquatic biological diversity.

As a result of the various establishment authorities above, there are several purposes for Kilauea
Point NWR:

... particular value in carrying out the national migratory bird management program.16
U.S.C. § 667b (An Act Authorizing the Transfer of Certain Real Property for Wildlife, or
other purposes)

... suitable for— (1) incidental fish and wildlife-oriented recreational development, (2) the
protection of natural resources, (3) the conservation of endangered species or threatened
species ...16 U.S.C. § 460k-1

... the Secretary ... may accept and use ... real ... property. Such acceptance may be
accomplished under the terms and conditions of restrictive covenants imposed by donors ...
16 U.S.C. § 460k-2 (Refuge Recreation Act (16 U.S.C. § 460k-460k-4), as amended)

... to conserve (A) fish or wildlife which are listed as endangered species or threatened
species .... or (B) plants ... 16 U.S.C. § 1534 (Endangered Species Act of 1973)

(1) the protection and recovery of endangered Hawaiian waterbirds and other endangered
birds, including the nén€ (Hawaiian goose); and (2) the conservation and management of
native coastal strand, riparian, and aquatic biological diversity. Public Law 108-481 (Kilauea
Point National Wildlife Refuge Expansion Act of 2004).

1.6.3 Land Status and Ownership

The Refuge approved boundary is made up of lands owned in fee by the Service, non-Service owned
lands (in-holdings), and easements (Figure 1-3). The following provides a summary of major land
status and ownership actions from past to present.
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1976—Agreement with the U.S. Coast Guard allowed the Service to use Kilauea Point to
administer its other refuges on Kaua‘i (Hanalei and Hulg‘ia);

1985-Under Public Law 80-537, the U.S. Coast Guard transferred 31-acre Kilauea Point
(Tract 10) and a 3.75-acre road easement (Tract 10R) to the Service (negotiations began in
1984);

1988—With assistance from the Trust for Public Lands, the Service added Mokolea Point
(Tract 11), a 4.55-acre road easement (Tract 11R), and Crater Hill (Tracts 12, 12C, 12R, and
12R-1; 91 fee acres, 8.52 easement acres) to the Refuge under the authority of the ESA:

0 Mokolea Point was purchased in fee with the Land and Water Conservation Fund for
$1.6 million dollars. There is an access easement in favor of Seacliff Plantation
(formerly the Pali Moana Corporation) for beach access and parking over and across
Kahili Quarry Road (Tract 11) as well as for emergency and maintenance operations.
This access is subject to reasonable rules and regulations for the protection of
wildlife;

0 The Crater Hill parcel was donated by Pali Moana Corporation (which is now
Seacliff Plantation) through the Trust for Public Lands. Seacliff Plantation retained
two access easements for pedestrian and equestrian access within the Refuge
boundary; the easements are 20 feet wide, with only 10 feet of this allowed for
improvements of an unpaved surface. Both easements enter the Refuge from a gate at
the northeast end of Makana Ano Place and continue to the eastern boundary of Tract
12. The use of these properties is highly regulated under the conveyance documents;
general unsupervised public use and construction of any buildings or other structures
are prohibited on Tract 12. In addition, the State retained the mineral and metallic
mines rights and easements for utilities maintained. The Service also has a right of
ingress and egress for emergency and maintenance purposes over portions of Seacliff
Plantation’s property;

1993—Tract 14 (7 acres) was purchased at $2.7 million dollars from ARC Partners, Ltd., with
existing utility easements and State rights for mineral and metallic mines intact;

1994—Tracts 13a (7 acres) and 15 (7 acres) were also purchased. Tract 15, at $1.975 million,
was purchased from an individual, subject to existing utility and irrigation ingress and egress
easements and State rights for mineral and metallic mines intact. Tract 13a was acquired by
exchange from Pali Moana Company for the release of a conservation easement on 3.154
acres (small triangle protruding from the south of Tract 13) and an equalization payment of
$200,000. There is also an Open Space Easement area within Tract 13a;

2004—Congress approved the expansion of the Refuge boundary by up to 234 additional acres
(Kaua‘i county council passed a resolution in support of this expansion). A Land Protection
Plan and Environmental Assessment were conducted and completed in 2007. The Service
selected the alternative that expanded the Refuge boundary by 202 acres. However, no land
in this expanded boundary area has been acquired by the Refuge (though a landowner did
donate 5 acres to the Kaua‘i Land Trust (now part of the Hawaiian Islands Land Trust) to
hold as an addition to the Refuge).
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The following is a list of additional easements on the Refuge not identified above:

e Kaua‘i Island Utility Cooperative currently has easement rights under a Special Use Permit to
allow placement of electric utility lines underground;

e The U.S. Coast Guard reserved an access easement over the existing roadway for
maintenance and repair of the beacon and aids-to-navigation light. They also reserved a
visual easement to provide an unobstructed view from the sea to the beacon. Additionally,
they have jurisdiction over a 30x30-foot inholding on Kilauea Point.
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Under the State Land Use Law (Act 187), Hawai‘i Revised Statute Chapter 205, all lands and waters
in the State are classified into four districts: Agriculture, Rural, Conservation, and Urban.
Conservation Districts, under the jurisdiction of the Hawai‘i Department of Land and Natural
Resources, are further divided into five subzones: Protective, Limited, Resource, General, and
Special (Hawai‘i Administration Rules, Title 13, Chapter 5). The other three districts are under the
jurisdiction of the counties.

According to the land use classifications, the fee portion of Kilauea Point NWR is zoned mostly as
agriculture, though not considered prime agricultural land according to the State’s agricultural lands
of importance. Areas along the coast are zoned as conservation. A majority of the Refuge (everything
east of the Overlook, a turnaround at the end of a road) is also zoned as a special management area
according to the Coastal Zone Management program.

1.7 Relationship to Other Planning Efforts

When developing a CCP, the Service considers the goals and objectives of existing national,
regional, State, Territorial, and ecosystem plans, and assessments. The CCP is expected to be
consistent, as much as possible, with existing plans and assist in meeting their conservation goals and
objectives (602 FW 3). This section summarizes some of the key plans reviewed by members of the
core team while developing this CCP.

1.7.1 Relationship to Refuge Plans
Kilauea Point NWR

Draft Public Use Management Plan (1989);

Complex-wide Draft Plant Restoration Strategy (1999);

A Handbook for Outreach (2001);

Visitor Uses Study (2002);

Visitors Services Evaluation Report (2003);

Complex-wide Wildland Fire Management Plan (2004);

Alternative Transportation System Study (2006);

Kilauea Point NWR Alternative Transportation Systems Study, Refuge Visitor Projections

Report (March 2006);

Kilauea Point Light Station Historic Structures Report (April 2006);

Kilauea Point NWR Alternative Transportation Systems Study, Final Report (September

2006)

e Environmental Assessment for the Proposed Expansion of Kilauea Point National Wildlife
Refuge (August 2007);

e Complex-wide Invasive Species Management Plan (2008);

e Transportation Assistance Group Report (2009);

e Environmental Assessment for the Nihoku Ecosystem Restoration Project (2014).
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1.7.2 Other Plans and Assessments

A Conservation Action Plan for Black-footed Albatross (Phoebastria nigripes) and Laysan
Albatross (P. immutabilis) (Naughton 2007). This plan is intended to provide a framework for
partnership-based conservation and management actions and facilitate a collaborative, proactive
approach to albatross conservation. Recommendations focused mainly on population monitoring and
management; fisheries bycatch mitigation and monitoring; habitat restoration and invasive species
control; contaminant and disease monitoring and abatement; at-sea habitat utilization; and education
and outreach.

Draft Revised Recovery Plan for the Nene or Hawaiian Goose (Branta sandvicensis) (USFWS
2004). The nené was declared a federally endangered species in 1967. It is considered one of the
most endangered geese in the world. The recovery plan aims to restore and maintain multiple self-
sustaining nén€ populations on Hawai‘i, Maui Nui (Maui, Moloka‘i, Lana‘i, Kaho‘olawe), and
Kaua‘i. The recovery of the néné focuses on the following objectives:

e Identify and protect néné habitat, focusing on the identification and protection of sufficient
habitat to sustain target population levels;

e Manage habitat and existing populations for sustainable productivity and survival
complemented by monitoring changes in distribution and abundance;

e Control alien predators, which addresses control of introduced mammals to enhance néné
populations;

e Continue captive propagation program, which describes techniques and priorities for the
captive propagation and release of nén€ into the wild;

o Establish additional néné populations, which focuses on partnerships with private
landowners;

e Address conflicts between néné and human activities, which includes potential management
and relocation of néné that are in unsuitable areas;

e Identify new research needs and continue research, which describes general categories of
research needed to better evaluate threats to néné and develop and evaluate management
strategies to address these threats;

e Provide a public education and information program, which describes important outreach and
education activities; and

e Validate recovery actions, which calls for formalizing the Néné Recovery Action Group and
evaluating management and research projects to determine if recovery objectives have been
met.

Newell’s Shearwater and Hawaiian Petrel Recovery: A Five-year Action Plan (Holmes et al.
2011). This action plan provides specific recovery objectives for the ‘a‘o. Although the nature of the
threats (e.g., mammalian predators, habitat degradation and loss) to this species has not changed
appreciably since the recovery plan was issued in 1982, the severity of these threats (e.g., increased
development) and thus the urgency of addressing them have increased as shearwater populations
have declined. The recovery strategy for the ‘a‘o includes five components to reduce mortality,
maintain or increase suitable nesting habitat, and to fill in gaps in our knowledge of the species:

1. Minimize adult/breeder mortality and maximize fledgling production by developing and
implementing effective predator control methods in colonies;
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Reduce the potential for collisions with power lines, towers, and other structures;

Protect existing colonies from degradation due to invasive plants and pigs;

Reduce fallout associated with lights;

Improve monitoring methods, initiate studies to determine the effects of the tuna fishery on
Newell’s shearwater populations, and collect needed demographic data.

Nk wN

Interim Recovery Objectives include:

1. Implement predator control in at least two colonies and install ungulate fencing around at
least two colonies;

2. Determine or estimate the number of adults that collide with power lines and structures;

3. Collaborate with the Kaua‘i Invasive Species Committee to identify priority areas where
invasive alien plants are a problem and help develop effective techniques for their control and
interdiction;

4. Encourage Kaua‘i County to adopt a light pollution ordinance, and shield all remaining lights
around hotels, playing fields, shopping centers, and other areas determined to be a hazard to
shearwaters;

5. Develop and implement effective monitoring techniques in at least two colonies that would
facilitate the estimation of the effects of recovery actions;

6. Continue broad-scale monitoring to assess population-wide trends throughout Hawai‘i to
better understand threats and guide recovery efforts;

Develop studies to address fishery-related questions and collect demographic data.

From these interim recovery objectives, the five-year action plan focuses on predator control, light
attraction and collision, invasive plants and pigs, Save Our Shearwaters program, and monitoring.

Recovery Plan for the Hawaiian Monk Seal (Monachus schauinslandi) (NMFS 2007). The ‘ilio-
holo-i-ka-uaua has the distinction of being the only endangered marine mammal whose entire species
range—historic and current—lies within the United States. The majority of the population of seals now
lies in the Northwestern Hawaiian Islands with six main breeding subpopulations. The species is also
found in lower numbers in the main Hawaiian Islands where the population size and range both
appear to be expanding. The main terrestrial habitat requirements include haul-out areas for pupping,
nursing, molting, and resting. These are primarily sandy beaches, but virtually all substrates are used
at various islands. The goal of this revised recovery plan is to assure the long-term viability of the
‘Tlio-holo-i-ka-uaua in the wild, allowing initially for reclassification to threatened status and,
ultimately, removal from the List of Endangered and Threatened Wildlife.

Recovery Plan for the Kaua ‘i Plant Cluster (USFWS 1995). This plan covers 37 plant taxa, 34 of
which are federally listed as endangered and 3 listed as threatened. The recovery actions identified in
the plan include protecting current populations, controlling threats, and monitoring; expanding
current populations; conducting research essential to conservation of the species; establishing new
populations as needed to reach recovery objectives; validating and revising recovery objectives; and
devising and implementing a public education program.

Recovery Plan for U.S. Pacific Populations of the Green Turtle (Chelonia mydas) (NMES and
USFWS 1998). The honu is listed as threatened throughout its Pacific Range, except for the
endangered population nesting on the Pacific coast of Mexico, which is covered under the Recovery
Plan for the East Pacific green turtle. By far, the most serious threat to these honu is from direct take
of turtles and eggs, both within U.S. jurisdiction, and on shared stocks that are killed when they
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migrate out of U.S. jurisdiction. In Hawai‘i, honu populations appear to have a somewhat less dire
status, probably due to effective protection at the primary nesting areas of the Northwestern
Hawaiian Islands and better enforcement of regulations prohibiting take of the species. However, an
increase in the incidence of the tumorous disease, fibropapillomatosis, in the Hawaiian honu
threatens to eliminate improvements in the status of the stock. Human development is also having an
increasingly serious impact on nesting beaches.

Recovery Plan for the ‘Ope‘ape‘a (Hawaiian Hoary Bat, Lasiurus cinereus semotus) (USFWS
1998). The ‘Ope‘ape‘a is the only native land mammal in the Hawaiian Islands. There is a general
lack of historic and current data on this subspecies, and its present status is not well understood. The
Service’s recovery objective is delisting from the ESA, with the interim goals of determining present
population status and downlisting to threatened status. Distribution and abundance of ‘Ope‘ape‘a will
also provide information on specific roosting habitat associations and food habits. With basic
information on the location of ‘Ope‘ape‘a and their resource needs, threats can then be identified and
managed. Management actions that may be needed to address threats include protection of key
roosting and foraging areas, particularly if ‘Ope‘ape‘a or their food resources depend on native
vegetation. Predation, the potential impacts of pesticides to bats or their food resources, and other
threats may also need to be addressed.

Kaua ‘i Island-wide Draft Recovery Plan (USFWS in prep.): This draft recovery plan is being
developed to incorporate all listed and candidate species on the island of Kaua‘i, including those in
other recovery plans. In total, it will address 173 species. For multi-island species, this recovery plan
will only address the recovery needs and actions for Kaua‘i populations. Recovery goals for Kaua“‘i
island endemic species will be developed in this recovery plan.

Hawai‘i’s Comprehensive Wildlife Conservation Strategy (Mitchell et al. 2005). The U.S. Congress
mandated each State and Territory to develop a comprehensive wildlife conservation strategy
(CWCS) in order to continue to receive State Wildlife Grants, which assist states with wildlife
management. Hawai‘i’s CWCS reviews the status of the full range of the State’s native terrestrial and
aquatic species (over 10,000 of which are found nowhere else on Earth) and provides management
recommendations for their continued conservation. Hawai‘i’s Species of Greatest Conservation Need
include all native terrestrial animals, all endemic aquatic animals, additional indigenous aquatic
animals identified as in need of conservation attention, a range of native plants identified as in need
of conservation attention, and all identified endemic algae. This list includes a terrestrial mammal
(1), birds (77), terrestrial invertebrates (~5,000), freshwater fishes (5), freshwater invertebrates (12),
anchialine pond-associated fauna (20), marine mammals (26), marine reptiles (6), marine fishes
(154), marine invertebrates (197), and flora (over 600).

U.S. Pacific Islands Regional Shorebird Conservation Plan (Engilis and Naughton 2004).
Conservation and restoration of shorebird habitats is essential for the protection of endangered and
declining shorebird populations. Wetlands, beach strand, coastal forests, and mangrove habitats are
particularly vulnerable on Pacific islands due to increasing development pressures and already
limited acreage. Monitoring and research needs include assessment of population sizes and trends;
assessment of the timing and abundance of birds at key wintering and migration stopover sites;
assessment of habitat use and requirements at wintering and migration areas; exploration of the
geographic linkages between wintering, stopover, and breeding areas; and evaluation of habitat
restoration and management techniques to meet the needs of resident and migratory species.
Education and public outreach are critical components of this plan. Resource management agencies
of Federal, Territorial, Commonwealth, and State governments will need to work together with
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military agencies, nongovernmental organizations, and the scientific community. On a larger scale,
coordination at the international level will be key to the conservation of vulnerable species, both
migratory and resident.

U.S. Fish and Wildlife Service Regional Seabird Conservation Plan (USFWS 2005). The purpose
of this plan is to identify Service priorities for seabird management (maintenance, protection,
enhancement, and restoration); threat management; inventory and monitoring; research; outreach and
education; planning; and coordination. The most serious threats to seabirds identified in this regional
plan involve invasive (nonnative) species, interactions with fisheries, oil and other pollution, habitat
loss and degradation, human disturbance, and global climate change.

Kaua ‘i Seabird Habitat Conservation Plan (KSHCP) (in prep.). The KSHCP is currently being
developed by the Service and the State of Hawai‘i's Department of Land and Natural Resources
Division of Forestry and Wildlife (DLNR-DOFAW) to provide interested businesses and agencies
with a streamlined, cost-effective way to attain legal authorization and coverage for unavoidable
incidental take of endangered and threatened seabirds on the island of Kaua‘i. While both the CCP
and KSHCP planning efforts seek to benefit endangered Hawaiian seabirds through similar actions, it
should be noted that the KSHCP is focused on mitigating the effects of current and future take of
endangered seabirds.

North Shore Community Development Plan (1980). The North Shore Development Plan is intended
as a statement of policy that reflects the community’s desires, intentions, and aspirations for the area.
The last update was completed in 1980. The plan emphasizes preserving the rural atmosphere of the
area and conserving land and water resources.

Kaua ‘i General Plan (County of Kaua‘i 2000). The General Plan fulfills legal mandates of State law
and the Charter of the County of Kaua‘i. More importantly, it provides guidance for land use
regulations, the location and character of new development and facilities, and planning for County
and State facilities and services. The General Plan states the County’s 20-year vision for Kaua‘i and
sets policies for achieving that vision. The policies are intended to guide County decision-making by
mapping the direction of future development; by describing what kind of future development is
desirable; and by setting priorities for public improvements. The policies will guide the County in
making revisions to land development regulations; in deciding on zone changes and development
permits; and in setting strategies for capital improvements. The General Plan also establishes a
framework and priorities for future community-level planning and long-range planning for public
facilities.

Kilauea Town Plan (County of Kaua‘i 2006). This plan was adopted as an amendment to the Kaua‘i
General Plan. The plan addresses concerns related to agricultural lands, resident housing and
services, and future expansion. Recommendations were made concerning regional and town form,
housing development, and the town character.

State Comprehensive Outdoor Recreation Plan, update 2008 (DLNR 2009). In order to continue to
receive Land and Water Conservation Fund support, states must prepare a State Comprehensive
Outdoor Recreation Plan (SCORP). The SCORP is a tool for statewide outdoor recreation planning,
leadership, and action. It is intended to guide Federal, State, County and private agencies in the
planning, development, and management of Hawai‘i’s outdoor recreation resources. The SCORP
directs LWCF grant funding into facilities that best meet the public’s outdoor recreation needs.
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Statewide Pedestrian and Bicycle Master Plans. Though these plans have yet to be developed,
several public meetings have already taken place on Kaua‘i to discuss possible routes and areas for
pedestrian and bicycling.

1.8 Special Designation Lands

1.8.1 Important Bird Areas (IBA)

The Important Bird Areas (IBA) program is a global effort to identify the most important areas for
maintaining bird populations and focusing conservation efforts on protecting these sites. Within the
United States, the program has been promoted and maintained by the American Bird Conservancy
(ABC) and the National Audubon Society (NAS). The ABC is coordinating the identification of
nationally significant IBAs while NAS is working to identify sites in individual states. The NAS is
working within each state to identify a network of sites across the U.S. that provide critical habitat
for birds. This effort recognizes that habitat loss and fragmentation are the most serious threats to
birds across North America and around the world. By working through partnerships, principally the
North American Bird Conservation Initiative, to identify those places that are critical to birds during
some part of their life cycle (breeding, wintering, feeding, migrating), the effects that habitat loss and
degradation have on bird populations could be minimized. The IBA program has become a key
component of many bird conservation efforts. More information is available at
http://www.audubon.org/bird/iba/index.html.

The goals of the IBA program are to identify the sites that are the most essential for long-term
conservation of birds and to take action to ensure the conservation of these sites. An IBA is a site that
provides essential habitat for one or more species of birds. The IBA selection process examines sites
based on the presence and abundance of birds and/or the condition and quality of habitat. IBAs are
chosen using standard biological criteria and expert ornithologists’ review. All sites nominated as
potential IBAs are rigorously evaluated to determine whether they meet the necessary qualifications.
IBAs represent discrete sites, both aquatic and terrestrial, that are critically important to birds during
their annual life cycle (e.g., breeding, migration, and/or wintering periods).

Kilauea Point NWR is identified as an IBA because it regularly holds significant numbers of a
globally threatened species, or other species of global conservation concern (criterion Al) and
because the site is known or thought to support, on a regular basis, 1 percent or more of the global
population of a congregatory seabird or terrestrial species simultaneously, or 5 percent over a season
(criterion A4ii). The A4ii category applies to those species that are vulnerable as a consequence of
their congregatory behavior at regularly used sites.

1.8.2 National Register of Historic Places

Established under the NHPA, the National Register includes over 77,000 districts, sites, buildings,
structures, and objects that are significant in American history, architecture, archacology,
engineering, and culture. The register’s entries were identified and documented in partnership with
State, Federal, and tribal preservation programs. The documentation provided for each property
consists of photographs, maps, and a registration form which provides a physical description of the
place, information about its history and significance, and a bibliography. Documentation is now
available online through the National Register Information System at http://www.nr.nps.gov. The
Kilauea Point Lighthouse Station is on the National Register of Historic Places.
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1.9 Planning Process and Issue Identification

The CCP planning team evaluated the issues and concerns raised both by staff and the public during
public scoping, as well as throughout the multi-year planning process. Issues are defined as matters
of controversy, dispute, or general concern over resource management activities, the environment,
land uses, or public use activities. Issues are important to a refuge’s planning process because they
identify topics to be addressed in a CCP, pinpoint the types of information to gather, and help define
alternatives for a CCP. It is the Service’s responsibility to focus planning and analysis on the major
issues. Major issues typically suggest different actions or alternative solutions, are within the
Refuge’s jurisdiction, and have a positive or negative effect on the resource. Major issues influenced
the decisions the Service made in selecting Alternative D for the CCP. Key issues that were analyzed
are presented below.

1.9.1 Planning Process

The core planning team for Kilauea Point NWR consists of a project leader, deputy project leader,
biologist, visitor services staff person, and conservation planner. The full list of core and extended
team members and their roles is provided in Appendix I. The extended team assisted in the
development of this CCP, particularly in providing comments at key milestones.

The initial CCP planning process for the Complex began in 2007. Public scoping began in the fall of
2009 with a notice in the Federal Register (September 28, 2009, 74 FR 49399), and public meetings
and talk story sessions were held in Hanalei, Hulg‘ia, Kilauea, and Lihu‘e from October 2009 to
January 2010. Public input was also solicited through planning updates (Planning Updates 1 and 2)
distributed to our mailing list. Additionally, workshops/meetings with local, State, Federal agencies,
community groups, Refuge users, nonprofits, and others were held. In all, over 80 people
participated. The comments and suggestions made through this process helped further develop and
refine the management alternatives for the CCP.

The draft CCP/EA was issued for public review and comment on February 12, 2015. The availability
of the plan was announced through a notice in the Federal Register (February 12,2015, 80 FR 7876)
and via direct contact with approximately 800 people on our mailing list. The plan was made
available for downloading on the Refuge website and was made available upon request in CD or
printed format. Printed copies of the draft CCP/EA were available at local public libraries, and upon
request. Public meetings were held in Kilauea on February 24 and 25, 2015. A total of over 50 people
attended. Additionally, the planning team met separately with specific partners and interested parties
including DLNR-DOFAW, the County of Kaua‘i, one County council member, the Kilauea
Neighborhood Association, and kiipuna. Comments were received from over 70 entities during the
44-day public comment period held February 12, 2015, through March 27, 2015. All changes made
as a result of public and agency comments were documented. A summary of public involvement is
included in Appendix I; public comments on the draft CCP/EA and the Service’s responses to
comments are included in Appendix K.
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1.9.2 Key Issues Addressed in the CCP

Wildlife and habitats. What is the most important ecological contribution the Refuge can make?
How can we expand and improve habitat for priority species? What are our priority research and
survey needs to support management? What can be done for nonpriority species and habitat areas
given limited personnel and resources?

Facilities and maintenance. What facilities and maintenance are needed to support greater Refuge
management? Where should such facilities and maintenance be located?

Cultural/historic resources. How can cultural and historic resource management be improved? How
can they be woven together with public interpretation?

Visitor services and wildlife-dependent recreation. What is the appropriate use and level of wildlife
observation and photography, environmental education and interpretation, and recreational fishing?

Law enforcement. How can trespass, illegal activity, and human-caused disturbance to wildlife be
managed more effectively given limited personnel?

1.9.3 Issues Outside the Scope of the CCP

While CCPs are comprehensive plans, no single plan can cover all issues. The planning team has
compiled a list of issues which are currently considered to be outside the scope of this CCP or as
actions considered but not developed (see Chapter 2 for further detail on these issues):

Kilauea Town bypass. Kilauea Town, through its plan development, has concluded a need for
establishing a bypass road in order to alleviate traffic through the main part of town along Kilauea
Road. The role of the Refuge in securing such a bypass has been discussed with local officials.
However, the lead for such an initiative would fall under the authority and jurisdiction of both the
State Department of Transportation as well as the County. As such, this action would not be a
Service-led initiative as it falls outside our jurisdiction. However, given that 25 percent of traffic
utilizing Kilauea Road results from vehicles destined for the Refuge, we recognize the potential
impacts a bypass may have for visitors to the Refuge and will continue to be engaged and involved
with the Kilauea Neighborhood Association (KNA) and other partners (e.g., private landowners),
where appropriate, to discuss feasibility of a bypass if initiated by State or County agencies.

1.10 Refuge Vision and Goals

The following vision and goals for Kilauea Point NWR were developed during the planning and
public scoping process.

1.10.1 He nu‘ukia no ka pu‘uhonua (Refuge Vision)

Shrouded in a salty mist, the steep cliffs of an ancient volcano plunge into a pounding north swell as
Kilauea Point National Wildlife Refuge stands as an oasis where abundant seabirds blanket the pali
and ride updrafts. Here a symphony of sounds reverberates—from the whinny of moli to a chorus of
rattling squawks from thousands of ‘a. Nén¢ nestle within thriving native plant communities that
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blanket the red soil throughout the Refuge. ‘Tlio-holo-i-ka-uaua and honu bask in tranquil solitude at
the edge of the turquoise waters teeming with marine life.

Kau maila ka *ehukai i ka pali kii o ka luapele, a papa mai ka nalu po‘i. Kii kilakila *o Kilauea Point
National Wildlife Refuge ma ke ano he kipuka no ka manu o ka moana kithohonu, a ma ane'i lakou e
kikaha a ka‘aniu ai. Kapina‘i a‘e ka leo o ka moli, ua lau. Hauwala*au mai ka leo o ka ‘a, ua mano.
Nonoho iho ka néné i ka nahele *oiwi e uhi ana i ka lepo ‘ula‘ula o ne‘i. Lalala mehameha ka
tlioholoikauaua a me ka honu ma ka‘e o ke kai papa‘u piha o ka i‘a.

The dynamic and awe-inspiring experiences of Kilauea Point provide kama‘aina and visitors alike a
sense of place and lasting interconnectedness with the natural world. Interwoven with cultural
heritage, environmental education links the island’s keiki and the youth beyond with the Refuge’s
unique ecosystems and native wildlife. Through strong community support, the Kilauea lighthouse
endures, telling its story, and remains a beacon promoting stewardship of the Refuge’s resources for
future generations.

Poina ‘ole neia wahi ke ho‘okipa ‘ia e ke kama*aina, pau pii me ka malihini i ke *ano o na mea a
lakou i ‘ike al, i 1a“a me ka pilina ma waena o ko a uka, a ko a kai. *O ka nohona kanaka a me ke
aloha ‘aina ke kahua o ka ha*awina e a‘o aku ai i ka po‘e ‘opio, i moakaka ia mau mea i ka *ike a ko
lakou mau maka ma kéia mua aku. Ma o ke kako*o a ke kaiaulu, kit mau ka hale ipu kukui ‘o Kilauea
i lama kuhikuhi o ka malama ‘dina no nda hanauna e hiki mai ana.

1.10.2 ‘O na pahuhopu o ka pu‘uhonua (Refuge Goals)

Refuge management goals are descriptive, open-ended, and often broad statements of desired future
conditions that convey a purpose, but do not define measurable units. Goals must support the Refuge
vision and describe the desired end result. The following are goals for Kilauea Point NWR:

He mau mana‘o laula na pahuhopu no ke *ano o ka nohona i keia mua aku. Kako*o a ho‘akaka na
pahuhopu i ka nu‘ukia o ka pu‘uhonua. Ua helu ‘ia lakou ma lalo nei:

Goal 1: Protect, enhance, and manage the coastal ecosystem to meet the life-history needs of
migratory seabirds and threatened and endangered species.

‘O ka pahuhopu 1: E malama a ho*omahuahua i ka ‘aekai i pa‘a ka nohona o ka manu o ka moana,
pau pii me ka la‘au ‘oiwi o ka ‘aina.

Goal 2: Restore and/or enhance and manage populations of migratory seabirds and threatened and
endangered species.

‘O ka pahuhopu 2: E ho*ola a malama i na pii*ulu manu o kéla *ano a keia ‘ano, pau pii me na mea
kaka*ikahi o ka ‘aina.

Goal 3: Gather scientific information (surveys, research, and assessments) to support adaptive
management decisions.

‘O ka pahuhopu 3: E “ohi i ka “ike hunehune a ka po‘e akeakamai i méakaka ke *ano o ka malama
pono ‘ana i ka ‘aina.
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Goal 4: Ensure that visitors and kama‘aina of all ages and abilities feel welcome, enjoy a safe visit,
and are provided high-quality opportunities for wildlife-dependent recreation which allows them to
connect with, while having limited impacts to, the wildlife, habitats, and cultural and historic
richness of the Refuge.

‘O ka pahuhopu 4: E ho*okipa pono i ka po‘e kama‘aina, pau pii me ka po*e malihini i hiki ia lakou
ke “aloha aku, a aloha mai” i nd mea waiwai o néia wahi.

Goal 5: Identify, protect, evaluate, and interpret the cultural (including historic) resources and
heritage of the Refuge while consulting with Native Hawaiian organizations and preservation
partners, and complying with historic preservation legislation.

‘O ka pahuhopu 5: E kuhikuhi, malama, nana, a a‘o aku me ka pono i nd waiwai ‘aina, pau pii me na
waiwai kanaka; ‘oiai e hoa‘oa‘o ana kahi ‘ahahui Hawai‘i a me na ke‘ena “aupuni i ‘ole kakou e hii
hewa aku.

Goal 6: Ensure that all visitors enjoy safe and well-maintained operations that contribute to a positive
visitor experience.

‘O ka pahuhopu 6: Ponopono ko makou hale, a malama pono *ia ka po‘e e kipa mai ana me ke
aloha.
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Chapter 2. Management Direction

2.1 Overview

During development of this CCP, the Service reviewed and considered a variety of local and regional
physical and biological resource conditions, as well as social, economic, and organizational aspects
important for managing the Refuge. This background information is described more fully in Chapters
3,4, and 5. As is appropriate for a national wildlife refuge, resource considerations were fundamental
in designing alternatives. House Report 105-106 accompanying the Improvement Act states “...the
fundamental mission of our System is wildlife conservation: wildlife and wildlife conservation must
come first.” Toward this end, the planning team reviewed relevant plans, studies, and past and
current research to better understand ecosystem trends and the latest scientific recommendations for
species and habitats.

Public involvement was an important part of the planning process. Federal, State, and local agencies,
community groups, Refuge users, nonprofit organizations, and others were contacted by Refuge staff
to ascertain priorities and issues. Public scoping meetings and workshops were held during 2009—
2010 and involved more than 80 people. We also provided planning updates throughout the
development of this CCP, which allowed for comment opportunities. The CCP planning team
reviewed and evaluated all of the comments received during the 44-day draft CCP/EA public
comment period held from February 12, 2015, through March 27, 2015. Alternative D within the
draft CCP/EA was selected for implementation. In some cases, the management direction has been
either clarified or modified based upon public feedback. Appendix K, Public Comments and Service
Responses, includes descriptions of the major changes between the draft and final CCP. The details
of public involvement and participation can be found in Appendix L.

2.2 Management Directions Considered but not Developed

During development of the alternatives, the planning team considered the actions detailed below. All
of these actions were ultimately eliminated from further consideration for the reasons provided.

Recreational hunting. Part of the Improvement Act identifies compatible hunting as a priority
public use for consideration on national wildlife refuge lands. Though hunting has been discussed in
the past, due to the endangered species present on the Refuge, recreational hunting is not a use that
would align with the purposes of this Refuge. Hunting would cause unacceptable disturbance and
potential take of these endangered animals and plants. Additionally, a Refuge hunt program would
create public safety concerns due to an insufficient buffer acreage. Recreational hunting opportunities
are allowed on other parts of the island such as State forest reserves.

Sunset viewing opportunities. In past discussions as well as during public scoping, residents
expressed interest in having more opportunities to view the sunset from the Refuge. Suggestions
included building a parking lot or providing more access via Crater Hill for sunset trail hikes.
However, providing sunset viewing opportunities via the Refuge does not align with the mission of
the Refuge System nor would it contribute to the fulfillment of Refuge purposes. Additionally,
people are currently allowed to access Crater Hill during daytime hours via the Seacliff Plantation
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entrance gate. Sunset viewing opportunities are also provided elsewhere on the island and in areas
that would not adversely impact wildlife or their habitat.

Co-locating a visitor welcome and orientation center at the proposed new Hanalei NWR
overlook site. In 2004, the Service expanded the refuge acquisition boundary of Hanalei NWR by 6
acres (USFWS 2004a and 2004b) to accommodate parking and facilities for a new Hanalei Valley
scenic overlook. The site, facility design, and operations were described in the final EA and Finding
of No Significant Impact (FONSI) for the Hanalei Valley/Hanalei National Wildlife Refuge Scenic
Stop developed by the State of Hawai‘i Department of Transportation (HDOT) and Federal Highway
Administration (FHWA) (HDOT and FHWA 2003). Currently, the Service is continuing to work
with willing landowners to acquire interests (fee title, conservation easements, or cooperative
agreements) within the proposed new overlook site. Should land acquisition occur, the Service would
work with other agencies, partners, the local community, and others on the design, construction, and
management of any visitor-support facilities at this site.

The new Hanalei NWR overlook site is located approximately 7 miles, or 15 minutes driving time
without traffic, west of Kilauea Point NWR. Thus, visitors traveling from the east along Kiihio
Highway (State Route 56) would have to overshoot the Refuge to get to the visitor welcome and
orientation center and then double back in order to get to the Refuge. In order to ensure that visitor
access to the Refuge remains convenient and tied to a sense of place (e.g., proximal to the wildlife
and habitats occurring on the Refuge), co-locating a visitor welcome and orientation center with
opportunities at the new Hanalei overlook site was considered but not developed.

2.3 Description of Management Direction

A brief description of the management direction follows. Table 2-1 contains additional details
regarding actions associated with the CCP. Maps displaying management direction for the Refuge
are located at the end of this chapter (Figures 2-1 and 2-2).

Wildlife and Habitat Management. Management programs aimed at long-term protection and
enhancement of migratory seabird populations and their habitats will be expanded to larger areas on
Crater Hill and Mokolea Point, including exploring the expansion of or additions to predator-proof
fenced units. The Refuge currently supports six species of breeding seabirds, including the threatened
‘a‘o, and at least 30 species of non-breeding migratory birds on or adjacent to the Refuge. As sea
levels rise over the next century, protected areas on high islands will become increasingly important
to seabirds that currently nest primarily on the low islands and atolls of the Northwestern Hawaiian
Islands. In addition, the Refuge will protect and enhance habitat for the endangered néné population
and restore native plant communities to provide recovery habitat for threatened and endangered
coastal plants.

Management activities, including weed control and outplanting native plants by volunteers, mowing
and weeding grassland-shrubland habitat for nén&, and controlling introduced predators, will
continue. Biological programs also include maintaining a 7-acre predator-proof fence (Nihoku
Ecosystem Restoration Project), enhancing and monitoring the threatened ‘a‘o population through
social attraction and other devices, exploring with partners the feasibility of translocation techniques
to support declining ‘a‘o populations, and banding and monitoring reproductive success and survival
of seabirds and néné. Additionally, a combination of ‘ua‘u chick translocation and social attraction,
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artificial burrows, and decoys to lure prospecting ‘va‘u to the Nihoku Ecosystem Restoration Project
site will be used to reduce the potential for extirpation of this endangered seabird from Kaua‘i
(USFWS 2015). Priority research, inventories, monitoring, and other scientific assessments will
support management objectives.

Public Use and Access. With an estimated 500,000 people annually visiting the Refuge, accounting
for visitors who may stop at the Kilauea Road Overlook (Overlook) as well as those who visit
Kilauea Point proper (Point), public use of this Refuge is high. A 100-year-old lighthouse once used
by the U.S. Coast Guard and currently on the National Register of Historic Places is the number one
attraction at this Refuge. A majority of activities offered revolve around wildlife observation and
photography, interpretation, and environmental education (EE).

Current Refuge infrastructure cannot adequately support this high level of public use at the Overlook
and Point. As a result, there is traffic congestion at the Refuge entrance; inadequate access, parking,
and EE and visitor center (VC) infrastructure to provide a quality visitor experience; and impacts to
endangered species. To address these issues, the Service will implement, in a phased manner, short-,
medium-, and long-term strategies. In the short- to medium-term, the Refuge will adopt an
incremental approach and experiment with small-scale operational and infrastructure improvements
based on recommendations from the interagency Transportation Assistance Group (TAG). The
recommended changes provided in the TAG report (TAG 2009) include, but were not limited to, the
following: improving off-Refuge signage directing visitors to the Refuge; testing a parking
reservation system; arranging a transit demonstration service; implementing transportation system
management, transportation demand management, and intelligent transportation system strategies to
encourage visitation at nonpeak dates and times; making changes to the parking areas and internal
vehicle and pedestrian circulation system on the Point to improve flow and efficiency; and/or moving
the fee booth further out on the Point. When implemented on an experimental or demonstration basis,
the Service will include an evaluation component for these initiatives to determine efficacy and to
document a basis for moving forward or not. These initiatives may be tested individually or in
combinations.

Strategies which will require a large capital investment and extensive planning process are
considered medium- to long-term. These strategies, to relocate welcome and orientation and non—
site-dependent functions (e.g., bookstore, administrative functions, fee collection, parking) off the
Point, include options to construct a new visitor welcome and orientation center, modify an existing
facility, or co-locate the Refuge welcome and orientation center with a partnering conservation
organization within 1 mile of the Refuge boundary. Other medium- to long-term actions may include
the development of a transit hub and mandatory shuttle system. The success of short- to medium-
term strategies may preclude implementation of the described medium- to long-term strategies.

The Kahili Quarry (Quarry) area will continue to be open to wildlife-dependent uses (fishing,
wildlife observation, and photography) and as general public access to off-Refuge areas (Kilauea
River, Kilauea Bay, and Kahili Beach) for boating and other stream, beach, and ocean uses (e.g.,
snorkeling, sunbathing, surfing, swimming, and walking, including dog walking). The Refuge will
work in partnership with local non-profit organizations and community leaders of Kilauea on
promoting community stewardship of the Quarry through habitat protection; monitoring and
managing threats to natural and cultural resources; outreach; and environmental, cultural, and
historical interpretation. Other strategies related to reducing impacts to wildlife and habitats due to
public use at the Quarry include posting the Refuge boundary, replacing and re-aligning the predator-
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resistant fence, adding bollards, exploring the possibility of cooperatively managing with the State,
and requiring all dogs to be on a short leash and under direct control at all times.

Kilauea Point NWR will remain open for recreational fishing per Refuge-specific regulations for
hunting and fishing, Hawai‘i, 50 CFR 32.30. Fishing on the Refuge occurs in the ocean at Kahili
Quarry and in the estuary of Kilauea River. Fishing will be allowed on a 24-hour basis in accordance
with State regulations and will include harvest via hook and line, throw net, spear, or shellfish
gathering. Fishing is not limited to any designated location. However, access to the northernmost
portion of Mokolea Point will be by foot as the most sensitive bird nesting area will be closed to
vehicles.

The Service will continue to work with the County of Kaua‘i and the Kilauea community to allow a
passable road to the beach and shoreline; the road will be repaired and maintained to a standard
approved by both the Service and the County (e.g., using crushed coral). The Service does not plan to
place a gate at the entrance to Kahili Quarry.

Traditional cultural practices including native Hawaiian fishing at Kilauea (East) Cove will also
remain open. See Appendix B for compatibility determinations.

Various events will continue to be offered throughout the year such as Lighthouse Day and National
Wildlife Refuge Week. Guided interpretive hikes will be offered on Crater Hill. Outreach and
volunteer programs will be expanded.

Cultural and Historic Resources Management. The emphasis for cultural and historic resources
management will be to develop relationships and better partnerships with Native Hawaiian
organizations, historical institutions, and other preservation partners to identify and prioritize
resources to protect and manage. We will share information on methods of resource protection and
preservation. Nomination of the Refuge (or portions thereof) as a Traditional Cultural Property will
be investigated. The Crater Hill radar station and Mokolea Point sugar loading complex will be re-
inventoried and re-evaluated for designation to the National Register of Historic Places. The Refuge
will integrate cultural and historic resources into outreach, interpretation, and planning, including
specific focus on the Kilauea Point Light Station and Kahili Quarry. A cultural interpretive guided
trail walk to Mokolea Point will continue to be offered during National Wildlife Refuge Week.
Historic interpretive events will also be offered during the same event as well on Lighthouse Day.

Maintenance and Law Enforcement. The Refuge will continue to maintain current infrastructure
such as the VC, historic buildings, walkways and other historic structures, interpretive displays/signs,
pedestrian walkways, parking area, fences, gates, roads, and signs. A step-down Master Site Plan will
be developed to evaluate and detail building use and remodeling/maintenance needs. There currently
is no covered building or parking for large Refuge equipment and vehicles (e.g., maintenance
baseyard) and the Refuge has only two small storage areas for equipment and a native plant nursery.
Under the CCP management direction, a new maintenance baseyard (e.g., storage sheds, bays, pole
barns, and nursery) will be developed off current Refuge lands. Options include leasing, purchasing,
or co-locating with another entity.

The construction of a new visitor welcome and orientation center and maintenance facilities within 1
mile of the Refuge boundary would be associated with several actions that would need to occur prior
to or in conjunction with the actual construction. Those actions could include (1) completion of a
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transportation implementation study; (2) expansion of the Refuge boundary to encompass the new
site; (3) land acquisition, easement, or interim lease; (4) complete design of the new building and
associated infrastructure; and (5) complete development of an associated transportation system. An
alternative to off-Refuge land acquisition and construction of a new building would be to modify an
existing facility or co-locate the Refuge welcome and orientation center with a partnering
conservation organization located within 1 mile of the current Refuge boundary (e.g., in Kilauea
Town, near the proposed Kilauea Town Bypass), as described in the site selection criteria listed
under Objective 4.2, which would preclude several actions listed above. Within this CCP, these
actions are addressed at a conceptual level. Thus, more detailed land acquisition planning, facility
and transit design, and appropriate evaluation would be undertaken, including additional effects
assessment in compliance with NEPA, evaluation and consultation under Section 7 of ESA, and
surveys and consultation under Section 106 of NHPA.

KNWRC law enforcement personnel will continue to patrol all three Refuges comprising KNWRC.
Law enforcement will also develop an enforcement monitoring system. More partnering, workshops,
outreach, and training on law enforcement will be conducted for Refuge staff and volunteers,
partners, and the community.

Acquisition of Inholdings and Cooperative Agreements. Each refuge must be managed to fulfill
the Refuge System mission as well as the specific purpose(s) for which the refuge was established. In
order to protect high quality coastal and lowland areas (wetlands, coastal strand, aquatic habitats, and
their associated uplands), contribute to the recovery of endangered or threatened species, support
other native plants and animals, and enhance opportunities for compatible wildlife-dependent public
use, the Service will continue to work with willing sellers and other partners to acquire interests (fee
title, conservation easements, and/or cooperative agreements) in inholding lands within the approved
Refuge boundary.

The Service will explore the possibility of working with the State to cooperatively manage the
tidelands adjoining Kahili Quarry through interagency cooperative agreement or other mechanisms.
Cooperative management of this area will contribute to achieving the Service’s mission, the Refuge’s
purposes, and will help meet several of our goals by allowing us to protect wildlife resources through
oversight of public use activities and Refuge law enforcement.

Adaptive Management. Based on 522 Departmental Manual (DM) 1 (Adaptive Management
Implementation), Refuge staff shall utilize adaptive management for conserving, protecting, and,
where appropriate, restoring lands and resources. Within Title 43 of the Code of Federal Regulations
(CFR) 46.30, adaptive management is defined as a system of management practices based upon
clearly identified outcomes, where monitoring evaluates whether management actions are achieving
desired results (objectives). Adaptive management accounts for the fact that complete knowledge
about fish, wildlife, plants, habitats, and the ecological processes supporting them may be lacking.
Adaptive management emphasizes learning while doing based upon available scientific information
and best professional judgment, considering site-specific biotic and abiotic factors on Refuge lands
and waters. In the presence of accelerated climate change, adaptive management is an increasingly
important management decision process. The Refuge will employ adaptive management as a
standard operating procedure. Part of measuring the success of and adaptively managing the Refuge
includes 5-year reviews and a 15-year revision of the CCP, which will be initiated by the Service and
involve many of the same steps and engagement with partners and the public as the original CCP.
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Appropriateness and Compatibility. Consistent with relevant laws, regulations, and policies, prior
to allowing any public use of the Refuge (including commercial use), each use will first need to be
found appropriate and determined compatible (16 U.S.C. 668dd-668ee, 50 CFR 25, 26, and 29; and
603 FW 1 and 2). The findings and determinations regarding the appropriateness and compatibility of
each use described in the CCP are further discussed in Appendices A and B.

Climate Change. The Refuge will participate in and contribute to climate change assessment efforts,
including those underway at a landscape scale. These efforts may include collaboration with the
Pacific Islands Climate Change Cooperative (PICCC), which is a landscape conservation cooperative
(LCC). The LCCs are formal science-management partnerships between the Service, Federal
agencies, states, tribes, NGOs, universities, and other entities to address climate change and other
biological stressors in an integrated fashion. LCCs provide science support, biological planning,
conservation design, research, and design of inventory and monitoring programs. As needed,
objectives and strategies will be adjusted to assist in enhancing Refuge resources’ resiliency to
climate change. The Refuge will also continue to pursue and engage in mechanisms to conserve
energy in Refuge operations, including the use of fuel-efficient vehicles.

Cultural and Historic Resource Protection and Section 106 Compliance. Cultural and historic
resources on refuges receive protection and consideration in accordance with Federal cultural
resources laws, Executive orders, regulations, and policies and procedures established by the
Department of the Interior (DOI) and the Service. Actions with the potential to affect cultural and
historic resources will undergo a thorough review before being implemented, as is consistent with the
requirements of cultural resource laws. Refuge management actions will support the State of
Hawai‘i’s vision statement “to promote the use and conservation of historic and cultural resources for
the education, inspiration, pleasure and enrichment of the public in a spirit of stewardship and
trusteeship for future generations” (DLNR HPD 2009). All ground-disturbing projects will undergo a
review (including, but not limited to, archaeological and cultural surveys) under Section 106 of the
National Historic Preservation Act (NHPA).

The Service will provide our Regional Historic Preservation Officer (RHPO) a description and
location of projects and activities that affect ground and structures, including project requests from
third parties. Information will also include any alternatives being considered. We will also coordinate
and consult with the State Historic Preservation Office (SHPO) and seek assistance from Native
Hawaiians on issues related to cultural resources education and interpretation, special programs, and
NHPA. Examples of projects identified in this CCP include fencing and building new maintenance
and visitor services (VS) facilities, and acquisition of inholdings.

Native Hawaiians believe that the mana, or spiritual essence and power of a person, resides in the
bones, their iwi. Unmarked Native Hawaiian burial sites have been exposed in the coastal
strand/dunes area of the approved Refuge boundary but can be encountered almost anywhere. Care of
inadvertently discovered iwi is an important issue for Native Hawaiians and the entire community in
Hawai‘i. The Service has the responsibility to care for the iwi with utmost respect for Hawaiian
protocol, the laws of the state of Hawai‘i, and all of the recognized cultural descendants. Strict
protocols come into force whenever human skeletal remains are encountered inadvertently, through
maintenance activities or through natural erosion.

When human remains are encountered, all work in the immediate area is stopped and the police are
notified, as well as the DLNR. A qualified archaeologist then examines the burial context to assist in
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determining jurisdiction. If the remains appear to have been in place for less than 50 years, or appear
to be a possible homicide victim or missing person, the local police secure the scene and investigate.
If the remains appear to have been in place and interment for more than 50 years, they may be a
burial. The DLNR, in consultation with the Service, the island burial council, and any identified
descendants, determines whether the burial can safely remain in place where discovered or whether
relocation may be needed.

Implementation Subject to Funding Availability. After the CCP is completed, actions will be
implemented over a period of 15 years as funding becomes available. Project priorities and projected
staffing/funding needs are in Appendix C, although special funding initiatives, unforeseeable
management issues, and other budget issues will likely require adjustments to the implementation
schedule in the future. The CCP will be reviewed at least every 5 years and updated as necessary.

Integrated Pest Management (IPM). In accordance with DOI and Service policies 517 DM 1 and
569 Fish and Wildlife (FW) 1 respectively, an IPM approach would be utilized, where practicable, to
eradicate, control, or contain pest and invasive species (herein collectively referred to as pests) on the
Refuge. IPM would involve using methods based upon effectiveness, cost, and minimal ecological
disruption, which considers minimum potential effects to nontarget species and the Refuge
environment. Pesticides may be used where physical, cultural, and biological methods, or
combinations thereof, are impractical or incapable of providing adequate control, eradication, or
containment. If a pesticide is needed on Refuge lands or waters, the most specific (selective)
chemical available for the target species will be used unless considerations of persistence or other
environmental and/or biotic hazards would preclude it. In accordance with 517 DM 1, pesticide
usage would be further restricted because only pesticides registered with the U.S. Environmental
Protection Agency (EPA) in full compliance with the Federal Insecticide, Fungicide, and Rodenticide
Act (FIFRA) and as provided in regulations, orders, or permits issued by EPA may be applied on
lands and waters under Refuge jurisdiction.

Environmental harm by pest species refers to a biologically substantial decrease in environmental
quality as indicated by a variety of potential factors, including declines in native species populations
or communities, degraded habitat quality or long-term habitat loss, and/or altered ecological
processes. Environmental harm may be a result of direct effects of pests on native species, including
preying and feeding on them; causing or vectoring diseases; preventing them from reproducing or
killing their young; out-competing them for food, nutrients, light, nest sites, or other vital resources;
or hybridizing with them so frequently that within a few generations few, if any, truly native
individuals remain. Environmental harm also can be the result of an indirect effect of pest species.
For example, decreased seabird use may result from pest plant infestations reducing the availability
and/or abundance of suitable habitat for breeding.

Environmental harm may involve detrimental changes in ecological processes. For example, Guinea
grass infestations can alter fire return intervals by displacing native species and communities of
bunch grasses, forbs, and shrubs. Environmental harm may also cause or be associated with
economic losses and damage to human, plant, and animal health. For example, invasions by fire-
promoting grasses that alter entire plant and animal communities by eliminating or sharply reducing
populations of many native plant and animal species can also greatly increase fire-fighting costs.

Predator control is aimed at minimizing entry of introduced predators to the Refuge using exclusion
(e.g., hog wire fences), habitat modification (e.g., removal of trees used by cattle egrets for roosting),
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and control/eradication (eradicating or reducing and maintaining low numbers of rats, mice, cats,
dogs, pigs, and mongooses if they are detected). Live trapping and use of bait stations (e.g., 0.005
percent diphacinone) will continue to be used to control rats and mice. These species are euthanized
when live-trapped. Live traps are used to capture cats, dogs, and pigs on the Refuge.

When other methods are impractical, use of firearms is employed to humanely dispatch introduced
predators and other pests such as pigs, chickens, and cattle egrets. Given the need to minimize stress
on animals, gunshot at times is the most practical and logical method for wild or free-ranging
animals. Personnel and public safety override any dispatching of animals by gunshot.

Shooting follows protocols for humane dispatch (AVMA 2007) and is only performed by highly
skilled personnel trained and federally certified in the use of firearms. Predator and pest control will
be conducted by Service personnel or contractors.

See Appendix G for the Refuge’s IPM program documentation to manage pests for this CCP. Along
with a more detailed discussion of IPM techniques, this documentation describes the selective use of
pesticides for pest management on refuges, where necessary. Throughout the life of the CCP, most
proposed pesticide uses on the Refuge will be evaluated for potential effects to biological resources
and environmental quality. These potential effects will be documented in “Chemical Profiles” (see
Appendix G). Pesticide uses with appropriate and practical best management practices (BMP) for
habitat management as well as nursery/facilities maintenance will be approved for use on the Refuge
where there likely will be only minor, temporary, and localized effects to species and environmental
quality based upon non-exceedance of threshold values in Chemical Profiles. However, pesticides
may be used on the Refuge where substantial effects to species and the environment are possible
(exceed threshold values) in order to protect human health and safety (e.g., mosquito-borne disease).

Migratory Bird Protection and Conservation. Statute and policy at several levels mandate the
protection and management of migratory bird populations at the Refuge. The primary Federal
protective measure for these species is the Migratory Bird Treaty Act of 1918 (MBTA), which
prohibits hunting, taking, capturing, killing, or selling of migratory bird species, and also fully
protects eggs, nests, and feathers from collection or destruction. Additional directives from
international treaties, domestic legislation, Executive orders, State law, and Service policy require the
protection, monitoring, and assessment of migratory nongame birds, determination of the effects of
environmental changes and human activities on migratory birds, and active protection of colonies,
roosts, and adjacent waters for seabirds. At least 35 species of migratory birds, primarily seabirds,
occur on or adjacent to the Refuge.

Participation in Planning and Review of Regional Development Activities. The Service will
actively participate in planning and studies pertaining to future agricultural, industrial, and urban
development, transportation, recreation, contamination, and other potential concerns that may affect
Refuge resources. The Service will continue to cultivate working relationships with County, State,
and Federal agencies, nongovernmental organizations, and community groups to stay abreast of
current and potential developments. We will utilize outreach and education as needed to raise
awareness of Refuge resources and dependence on the local environment.

Implementation of transportation strategies, in particular, will require coordination with Kaua‘i
County, Kaua‘i Bus, Hawai‘i Department of Transportation, Federal Highways Administration, and
other stakeholders (e.g., Kilauea Neighborhood Association and the public). The transportation

2-8 Chapter 2. Management Direction



Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

elements of the CCP will also take into consideration the Kilauea Town Plan, the Kaua‘i North Shore
Development Plan, the County of Kaua‘i General Plan, the State Transportation Improvement Plan
and Long-Range Transportation Plan (LRTP), the Service’s Region 1 LRTP, and other plans.

Partnerships. Partnerships are critical components in maintaining and continuing efforts to
implement resource management improvements, such as restoring habitat for threatened and
endangered species, or enhance recreational opportunities. These partnerships typically involve
joining forces with Federal, State, and local agencies, organizations, schools, and Refuge Friends
groups.

Reevaluation of public use visitation days at the Kilauea Point. Due to flat and declining budgets,
starting in February 2014, the Service reduced the days that Kilauea Point proper is open to the
general public from 7 to 5 days a week. The Refuge is closed each Sunday and Monday. The
visitation days will be reassessed to see if it would be possible to reopen on a 6- or 7-day a week
schedule. However, closures will continue to be a management option depending upon the
availability of staff and resources.

Refuge Revenue Sharing. Annual payments to local governments under the Refuge Revenue
Sharing Act (16 U.S.C. 715s) would continue according to the established formula and subject to
congressional appropriations.

Regulatory compliance. The draft CCP/EA provided descriptions of the affected environments and
resources, potential environmental consequences of certain types of activities, and general themes for
management alternatives. Consequently, this document can be incorporated by reference into future
proposals to avoid lengthy recital and repetitive information. However, since this document is
programmatic in many issue areas, it may not contain the necessary detail on every future action
outlined to adequately present and evaluate all physical, biological, and socioeconomic impacts.
Some of these details are dependent on funding and implementation schedules. Therefore, prior to
implementation, all activities will undergo appropriate reviews and consultations, and permits and
clearances will be secured, as necessary, to comply with legal and policy requirements. This includes
appropriate evaluations and documentation under the National Environmental Policy Act (NEPA),
evaluation and consultation required by Section 7 of the Endangered Species Act (ESA), and review
and consultation required by Section 106 of the National Historic Preservation Act.

State Coordination. KNWRC will continue to coordinate with Hawai‘i State agencies regarding
areas of mutual interest.

Step-down Management Plans (SDMP). The CCP provides guidance in the form of goals,
objectives, and strategies for several Refuge program areas, but may lack some of the specifics
needed for implementation. Step-down plans will be developed to implement strategies. For example,
the CCP may note that signage is needed to accomplish a certain management objective. However, it
will take a Refuge Sign Plan to specifically define design standards.

All step-down plans require appropriate NEPA compliance and implementation may require
additional County, State, and Federal permits. Project-specific plans, with appropriate NEPA
compliance, may be prepared outside of these step-down plans. The following SDMPs have been
identified for the Refuge (implementation schedule can be found in Appendix C):
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Refuge Sign Plan

Facilities, Equipment, and Vehicle Maintenance Plan
Safety Plan

Visitor Services Plan (for entire KNWRC)

Inventory and Monitoring Plan

Cultural/Historic Resource Management Plan
Master Site Plan

Wildland Fire Management Plan

Habitat Management Plan

Plant Restoration Strategy

Sustainability. For any projects that identify either new building or enhancements to existing
structures or the transportation system, the Service will use, to the extent possible, sustainability
measures, such as alternative transportation options, reusing materials, utilizing renewable
technology such as solar power, and acquiring goods and services in the most environmentally
friendly way possible in order to minimize our footprint and effects to climate change as outlined in
Executive Order 13514.

Threatened and Endangered Species Protection and Recovery. The protection of federally listed
species is mandated through the ESA, which provided establishment authority and was one of the
purposes for this Refuge. It is also Service policy to give priority consideration to the protection,
enhancement, and recovery of these species on national wildlife refuges. To ensure adequate
protection, Section 7 of the ESA requires the Service to review all activities, programs, and projects
occurring on lands and waters of refuges to determine if they may affect listed species or modify
their designated critical habitat; this is known as an informal consultation. If the determination is that
an action may affect and is likely to adversely affect a listed species or modify designated critical
habitat, then we conduct a formal consultation and prepare a biological opinion to identify those
negative effects and the means to offset those effects.

Transportation Implementation Study. The Refuge has received funding from the Federal Transit
Administration’s Paul S. Sarbanes Transit in Parks Program to assist in planning for the
implementation of the transportation components that emerge from the CCP. The study will provide
recommendations on how to implement components, such as data collection, coordination with other
entities, and as necessary, service planning for any proposed shuttle services.

Volunteer Opportunities. Volunteers are key components of successful management of public lands
and are vital to refuge programs, plans, and projects, especially in times of static or declining
budgets. Currently the Refuge makes extensive use of volunteers in habitat restoration and public use
programs. In the future, successful implementation of native habitat restoration, survey and
monitoring activities, and environmental education (EE) and interpretation programs will require the
use of volunteers and partnerships.

Wilderness Review. The Service’s CCP policy requires that a wilderness review be completed in all
CCPs. If it is determined that the area meets the minimum requirements for wilderness, the process
moves on to the wilderness study phase. The CCP planning team completed a wilderness inventory
which can be found in Appendix D. This review concluded that the Refuge is not suitable for
wilderness designation.
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Wildlife and Habitat Management Review. The Improvement Act directs that each refuge shall be
managed to fulfill the mission of the Refuge System and the specific purposes for which the refuge
was established. Modifications are made to Refuge wildlife and habitat management programs based
on periodic informal or formal evaluations that ensure these programs are consistent with national,
regional, ecoregional, and administrative policies and reflect consideration of current scientific
knowledge. These evaluations provide feedback, determine if wildlife and habitat management goals
and objectives are being met, and guide the Refuge in setting CCP priorities.

More formal evaluations, such as the wildlife and habitat management review, are conducted by
Regional Office biological staff with refuge managers and biologists and a multi-disciplinary team of
biologists and natural resources specialists. The Refuge conducted a habitat review in February 2013.
In addition to a report summarizing the habitat review team’s recommendations, the review will also
inform development of the Final Plant Restoration Strategy for KNWRC and the step-down Habitat
Management Plan.

Table 2-1 Summary of Management Direction.

Objective Management Direction
Coastal ecosystem
1.1 Enhance coastal Manage 97 acres and enhance 2—5 acres per year (within the 97 acres).
mixed woodland- Strategies include:
grassland habitat for - Reduce pest ironwood and other species in priority areas.
seabird breeding and - Mowing to set back invasive shrub succession.
roosting - Small-scale outplanting of native plants.

- Integrated pest management.

- Ensure no obstacle or light hazards occur onsite; work with community
to promote bird-friendly lighting.

- Public use access restrictions.

- Maintain or replace 2.7 miles of existing hogwire fence.

- Keep area under fence at the Point free from weeds.

- Evaluate the potential for restoration of some portion of the parking areas
on the Point.

- Explore the use of a predator control index based on the loss of moli eggs
and chicks, on a 5-year average.

- Maintain predator-proof fence east of Crater Hill.

- Explore expansion of or separate additions to the Nihoku Ecosystem
Restoration Project.

1.2 Enhance coastal Manage 32—-34 acres and enhance 5-7 acres per year (within the 32-34

grasslands for néng acres). Strategies include:

foraging, breeding, and | - Mowing to stimulate vigorous growth of grasses.

roosting - Rehabilitate and maintain irrigation system at Crater Hill for native plant
establishment.

- Enhance grasslands with native shrubland plant communities that provide
suitable habitat structure and function for néng.

- Integrated pest management.

- Public use access restrictions.

- Maintain or replace 2.7 miles of existing hogwire fencing.

- Evaluate the feasibility of redesigning the Overlook area in order to
provide a corridor for néné transiting between the Point and Crater Hill.
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Objective

Management Direction

1.3 Protect sea cliff and
beach strand habitat

Protect approximately 59 acres. Strategies include:

- Conduct a road and trail assessment and analysis and identify problem
areas and solutions.

- Stabilize areas of accelerated erosion identified in the road and trail
assessment and analysis.

- Design and implement a monitoring program for 1-2 indicator species to
detect natural or anthropogenic variation in habitat conditions.

- Continue to support the National Oceanic and Atmospheric
Administration and Department of Land and Natural Resources (DLNR)’s
Marine Mammal Response Network.

- Public use closure.

- In partnership with the community, work to reduce wildlife disturbance
and habitat degradation due to public use at Kahili Quarry.

2.1 Restore/enhance
breeding populations of
‘a‘o and other seabirds

- Maintain ‘a‘o colony on the Point, while increasingly putting emphasis
for ‘a‘o recovery on Crater Hill/Mokolea Point areas.

- Manage suitable habitat for seabirds including a control of vertebrate and
invertebrate pests and habitat-modifying plants, minimal human activity,
and no flight or light hazards.

- Use social attraction techniques to enhance the ‘a‘o and other seabird
populations; monitor for bird and predator responses to stimuli.

- With partners, determine feasibility of the Refuge as a potential ‘a‘o
and/or ‘ua‘u chick translocation site.

2.2 Restore/enhance
native coastal plant
communities (including
endangered plants)

- Restore and/or enhance 10-30 acres.

- Maintain the current onsite greenhouse while exploring options for
creating an offsite greenhouse and/or partnerships to support outplanting
of native plants.

- Within 2 years, develop a Restoration Working Group (RWG) and
finalize draft Plant Restoration Strategy for KNWRC.

- Expand involvement of both volunteers and native plant organizations.
- Work with RWG and others to implement Final Plant Restoration
Strategy.

- Integrated pest management.

- Time and conduct restoration activities to minimize disturbance to
breeding birds.

1i

S

ventory and monitoring, research, and assessment

3.1 Conduct high-
priority inventory and
monitoring (survey)
activities

- Re-evaluate, develop, and implement a prioritized inventory and
monitoring program within regional framework.

3.2 Conduct high-
priority research
projects and scientific
assessments

- Develop a collaborative research program for priority research projects
and scientific assessments that directly support management objectives.

Visitor Services

4.1 Improve visitor
access

- Coordinate transportation network with existing public transport options.

- Continue to integrate Refuge planning efforts with Kilauea Town
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Objective

Management Direction

planning efforts.

- Develop a data collection plan.

- Within the first 5-10 years, implement recommendation from the
Transportation Assistance Group (TAG), suggesting testing operational
changes to determine their effectiveness in reducing congestion.

- Improve parking safety and efficiency.

- Provide bicycle parking at Overlook.

- Explore options for a mandatory shuttle which would prohibit private
vehicles from traveling into the Refuge.

- Explore options for removing parking currently on Refuge and renovate
area for shuttle stop from the visitor welcome and orientation center.

- Improve pedestrian circulation.

- If a shuttle system is implemented, examine the feasibility of allowing
pedestrian and/or bicycle access from the Overlook into the Point.

4.2 Improve visitor
information and
orientation

- Develop a Refuge Sign Plan within 3 years.

- Improve directional signage and signs to reduce impacts to wildlife.

- Identify and develop methods to provide greater information to visitors
prior to entering the Refuge.

- Every 5 years, evaluate Refuge fees and conduct a visitor survey.

- Ensure public use facilities, interpretive materials, and programs are
accessible to and usable by persons with various disabilities.

- Explore options for redesigning and enhancing the scenic Overlook at the
entrance to the Refuge.

- Explore establishment of a new offsite visitor welcome and orientation
center on lands adjacent to or within 1 mile of the Refuge (~3—4 acres)
which would include the following: visitor contact, orientation and
information, fee collection, restrooms, bookstore/retail, multipurpose
room, outdoor spaces, administrative offices, private vehicle and tour bus
parking, public bus stop, and shuttle pick up/drop off.

- Continue to provide on an on-call basis golf carts to transport visitors
who may need assistance getting to the VC or Lighthouse.

- Provide for greater site orientation.

- Re-examine the site layout at Kilauea Point and evaluate non—site-
dependent functions currently located there and move as many as is
feasible and possible off the Point.

- Explore options for remodeling the existing VC for either EE or new
interpretive exhibits and displays. Maintain bookstore operations at the
new visitor welcome and orientation center, if constructed.

4.3 Enhance/expand
environmental
interpretation

- Within 5 years, prepare an interpretive chapter of the KNWRC Visitor
Service Plan.

- Develop orientation materials and/or train Service staff, volunteers,
partners, and tour operators on interpretive messages.

- Develop themes for interpretation areas.

- Explore options to provide greater flexibility in interpretive exhibits and
signage.

- Expand opportunities to provide limited access to the interior of the
Lighthouse.
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Objective

Management Direction

- Explore possibilities for increasing the frequency of lighting of the
Lighthouse.

- Expand current and new partnerships.

- Continue to evaluate items sold in the bookstore.

- Regularly evaluate visitor perceptions of resources and interpretive
programming.

- Develop methodologies for evaluation of interpretive programs.

- Every 5-10 years, conduct visitation trends analysis.

- Continue to provide guided interpretive activities.

- Remodel the VC for interpretative displays.

- Remodel the Contact Station.

- Explore the restoration and conversion of Quarters #1.

- Offer a limited number of guided interpretive hikes to Crater Hill.
- Work in partnership with local nonprofit organizations and community
leaders of Kilauea to develop environmental, cultural, and historical
interpretation materials for Kahili Quarry.

4.4 Enhance/expand EE

- Utilize interns and volunteers to assist in facilitating the EE program.

- Continue to partner with KPNHA.

- Enhance current partnerships and explore new partnerships.

- Continue participation in Statewide natural resource interpretation and
EE initiatives.

- Annually disseminate current EE program guidelines and activities.

- Ensure EE programs are accessible to and usable by children of various
abilities.

- On a yearly basis, define and measure results of all EE programs and
modify as needed.

- Review the Refuge’s EE programs on a regular basis with a focus group.
- Update curricula and materials as necessary.

- Develop a multifaceted Junior Ranger program.

- Design and implement a training program.

- Work with partners to provide teacher training workshops.

- Maintain the KNWRC’s Website to promote current educational
opportunities, post curricula, and other learning resources.

- Re-examine the site layout of Kilauea Point to improve the facilitation of
EE.

- Convert an existing structure to a designated facility/facilities for EE.

4.5 Enhance/expand
wildlife observation and
photography

- Continue to provide free viewing scopes and binoculars for loan, and
expand to include quality field identification guides.

- Continue to work with KPNHA to provide wildlife viewing tools and
books for purchase.

- Continue to work with existing partners and explore new partnership
opportunities.

- Provide current and accurate wildlife viewing information online and
onsite.

- Promote wildlife observation and photography opportunities through
various media.

- Clearly identify closed areas and direct visitors to comparable alternative
sites.
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Objective

Management Direction

- Promote the Refuge’s designation as an Important Bird Area (IBA) and
explore further designation.

- Work with the Hawai‘i Department of Transportation and the County of
Kaua‘i to identify the Refuge as a watchable wildlife location on direction
signs.

- Expand program offerings, workshops, activities, and exhibits.

- Increase compatible opportunities for up-close and personal viewing of
wildlife.

- Expand citizen science opportunities.

- Increase staff visibility among wildlife clubs/organizations.

- Offer guided interpretive hikes to Crater Hill designed (location of trail,
timing, group size) to have negligible negative effects on breeding birds
yet provide a quality experience for visitors. Impacts to Seacliff Plantation
residents and their roads will be considered as access options are
developed.

4.6 Reduce wildlife
disturbance, habitat
degradation, and user
conflict potential while
increasing public safety
at Kahili Quarry

- The Service will continue to work with the County of Kaua‘i and the
Kilauea community to allow a passable road to the beach and shoreline;
the road will be repaired and maintained to a standard approved by both
the Service and the County (e.g., using crushed coral). The Service
does not plan to place a gate at the entrance to Kahili Quarry.

- Post jurisdictional boundary, as appropriate, within the Quarry area.

- Explore the possibility of cooperatively managing tidelands with the
State.

- Replace the existing fence with a predator-resistant fence in a modified
alignment for approximately 600 feet, following the base of vegetation
growing down the cliffs defining Mokolea Point.

- Install bollards at the northeast end of the Quarry area to protect seabird
nesting areas.

- Work in partnership with local nonprofit organizations and community
leaders of Kilauea on promoting community stewardship of the Quarry
through habitat protection; monitoring and managing threats to natural and
cultural resources; outreach; and environmental, cultural, and historical
interpretation

- Partner with community groups to develop welcome and orientation,
educational, and interpretive signage and messaging.

- General public access to Kahili Beach, Kilauea Bay, and the Kilauea
River through the Kahili Quarry area will be allowed 24 hours a day.

- Allow visitors to bring and use portable stoves or self-contained
barbeques (e.g., off-the-ground portable enclosed fires), or fires within a
Refuge-designated fire ring or pit. Refuge-designated fire rings or pits will
be sited to minimize the potential spread of uncontrolled fires. Visitors will
need to bring charcoal or firewood. Fires must be attended at all times.

- All dogs brought into the Quarry area will be required to be leashed on a
short (8-foot maximum) leash and under control at all times and will not
be allowed to run free.

- Explore opportunities for an overnight site host program through Special
Use Permits to provide resource protection, outreach and interpretation,
and compliance monitoring.
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- Work with the community stewardship partnership to explore
opportunities for providing camping. Stipulations would need to ensure
that camping opportunities are compatible.

- Allow temporary shelters in the Quarry area during daylight hours only.
4.7 Enhance/expand - Identify key themes and messages that support Refuge goals and related
outreach conservation priorities.

- Identify target audiences.

- Explore various outreach tools and strategies, including new media
technology.

- Invite elected officials and their staff to an annual site visit and face-to-
face meeting.

- Provide the news media with accurate and current information.

- Provide media with Refuge-related stories.

- Partner with offsite opportunities.

- Review current and potential onsite special events.

- Increase visibility in the community.

- Ensure outreach and information programs are accessible to and usable
by persons with various disabilities.

- Review all existing and potential publications.

- Monitor and evaluate results of outreach by obtaining feedback and
modify as needed.

- Engage all staff in regular face-to-face visits with organizational leaders
and decision-makers.

- Encourage employees to join professional organizations and community
organizations.

- Evaluate all outreach products.

- Provide staff with opportunities for outreach training.

- Work in partnership with local nonprofit organizations and community
leaders of Kilauea to develop outreach materials for Kahili Quarry.

4.8 Enhance/expand - Develop a general orientation packet and orientation checklist.
volunteer and Friends - Regularly review and update handbooks and training materials.

group opportunities - Expand efforts and explore various tools and strategies to provide
effective, up-to-date, and accurate communication to volunteers, interns,
and KPNHA staff.

- Regularly recognize volunteers, interns, as well as KPNHA, for their
contributions.

- Continue coordination with KPNHA.

- Review and amend, as necessary, the KPNHA Cooperative
Agreement/Memorandum of Understanding.

- Enhance and expand existing volunteer/intern program.

- Develop a volunteer program that combines resource management with
interpretation.

- Expand current and new partnerships.

- Design and implement a training program.

- Every 5 years, obtain feedback and suggestions from volunteers and
interns through a feedback form, survey, or other instrument.

- Provide an orientation for Refuge staff on how to effectively work with
volunteers and interns.
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- Host at least 2 community work days per year.

- Strengthen coordination with KPNHA through an annual whole-day
planning meeting.

- Strengthen coordination with KPNHA to implement relevant CCP-
related goals, objectives, and strategies.

Cultural and historic resources

5.1 Implement a
proactive cultural
(including historic)
resource management
program

- Comply with Section 106 of the NHPA when conducting ground-
disturbing activities. Identify cultural resources that coincide with existing
and planned roads, facilities, public use areas, and habitat projects. Consult
with Native Hawaiian organizations and interested parties. Evaluate
cultural resources for eligibility to the National Register of Historic Places.
Avoid or offset impacts as necessary.

- Develop and maintain liaison with Native Hawaiian organizations,
historical institutions, and other preservation partners.

- Conduct archival research and communication with Native Hawaiian
organizations, kiipuna, communities, and institutions.

- Prepare a cultural resource overview of the Refuge and step-down
management plan.

- Conduct a field inventory and evaluation of cultural resources.

- Establish a Refuge-specific protocol for handling discoveries of human
remains, burial objects, sacred objects, and objects of cultural patrimony in
partnership with Native Hawaiian organizations within 1 year of CCP
completion.

- Orient and train staff to recognize and be sensitive to cultural resources.

- Investigate and evaluate nomination of the Refuge as a Traditional
Cultural Property (TCP).

- Re-inventory and re-evaluate for designation to the National Register of
Historic Places the Crater Hill radar station (State Historic Site 50-30-04-
1810), and Mokolea Point sugar loading complex (State Historic Site 50-
30-04-1811).

5.2 Create and
implement with
partners a program for
Kilauea Point Light
Station

- Prepare or update historic structure reports for each element of the
Kilauea Point Light Station within 3 years of CCP completion.

- Prepare a historic structure treatment plan within 5 years of CCP
completion.

- Consult with historical societies, and other preservation partners to
identify and prepare interpretive media.

- Develop an outreach program and materials.

Operations

6.1 Replace, maintain,
enhance visitor/
administrative/
maintenance facilities

- Prepare a step-down Master Site Plan to evaluate and detail building use
and remodeling/maintenance needs.

- Include main administrative offices with new offsite visitor welcome and
orientation center, if constructed.

- Develop new maintenance baseyard (storage sheds, bays, pole barns,
nursery) off the Refuge. Options include leasing, purchasing, or co-
locating with another entity.

- Remodel Quarters #3 for basic administrative and volunteer offices.
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6.2 Enhance law - Continue to work with partners and other law enforcement agencies to
enforcement protect natural resources, eliminate criminal activity, and disturbance to

sensitive areas.

- Explore concurrent jurisdiction with the State of Hawai‘i.

- Ensure the Refuge Sign Plan developed integrates law enforcement
signage.

- Develop a law enforcement monitoring system.

- Develop outreach tools specifically for Refuge protection and safety
issues and circulate.

- Provide law enforcement expertise at workshops, community/partner
meetings, and public talk opportunities.

- Provide annual training to non-law enforcement Refuge staff and
volunteers on law enforcement incident reporting, monitoring, and
procedures.

- Orient new Refuge staff, including law enforcement officers and refuge
managers, and volunteers to the local culture and community.

2.4 Goals, Objectives, and Strategies

Goals and objectives are the unifying elements of successful refuge management. They identify and
focus management priorities, resolve issues, and link to refuge purposes, Service policy, and the
Refuge System mission.

A CCP describes management actions that help bring a refuge closer to its vision. A vision broadly
reflects the refuge purpose(s), the Refuge System mission and goals, other statutory requirements,
and larger-scale plans as appropriate. Goals then define general targets in support of the vision,
followed by objectives that direct effort into incremental and measurable steps toward achieving
those goals. Strategies identify specific tools and actions to accomplish objectives.

The goals for the Refuge for the 15 years following completion of the CCP are presented on the
following pages. Each goal is followed by the objectives that pertain to it. All objectives are for the
lifetime of the CCP unless otherwise specified. Some objectives pertain to multiple goals and have
simply been placed in the most appropriate spot. Similarly, some strategies pertain to multiple
objectives. The goal order does not imply any priority in this CCP. Priority actions are identified in
the staffing and funding analysis (see Appendix C).

Below each objective statement are the strategies that could be employed in order to accomplish the
objectives.

Other symbols used in the following tables include:

~ Approximately

% Percent sign;

> Greater than;

< Less than;

> Greater than or equal to;
< Less than or equal to.
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2.4.1 Goal 1: Protect, enhance, and manage the coastal ecosystem to meet the
life-history needs of migratory seabirds and threatened and endangered
species.

Objective 1.1 Enhance and manage coastal mixed woodland-grassland habitat for seabird

breeding and roosting.

Annually manage 97 acres and enhance 2—5 acres per year (within the 97 acres) mixed woodland-
grassland habitat for seabird breeding and roosting with the following attributes:

o Safe flight corridors free of obstacles (e.g., pest trees, signs, and antennas) and light hazards;
e Broad habitat characteristics of seabirds currently breeding on Refuge:
0 Large grasslands (<6 inch vegetation height) or open-canopy, open-understory woodlands
next to open windward runways for take-off and landing (mol1);
O Substrates with rock and root crevices or good soil/root structure or sub-canopy layer for
burrowing (‘ua‘u kani);
0 Hala/naupaka woodlands with an open understory or dense subcanopy layer (e.g., hala leaf
litter) for burrowing (‘a‘o);
0 Rocky ledges and crevices of steep cliffs (koa‘e kea);
0 Open-understory woodlands, rock and root crevices (koa‘e ‘ula);
0 Large patches of woodlands >3.0 feet tall (‘a); availability of small woody debris (‘a)
e Minimal human disturbance in areas designated for seabird breeding (time varies by species);
e Predation by introduced predators (e.g., dogs, cats, rats) zero for threatened ‘a‘o; <20 adults per
year for ‘ua‘u kani; <1 adult per year for all other species.

Strategies Applied to Achieve Objective:

a. Reduction in pest ironwood and other species by 2—5 acres/year in priority areas (e.g., obstacles to
flight, limiting nesting)

b. Mowing an additional 2-3 acres of grasslands per year to set back invasive shrub succession (<6
inch vegetation height)

c. Small-scale outplanting native plants (e.g., ‘dheahea, hala) that provide suitable habitat structure and
function for seabirds

d. Use IPM strategies including mechanical/physical (e.g., mowing, brush-cutting, excavation,
prescribed fire), cultural, chemical (e.g., herbicides), biological, and other suitable techniques to control
Christmasberry, lantana, ironwood, and other pest/undesirable plants (see Appendix G)

e. If insect threats (e.g., mosquitoes, ants, scale insects) to breeding seabirds are detected during
monitoring, use IPM control techniques (e.g., removing potential breeding sites for mosquitoes, ant bait
stations (e.g., Fipronil), approved biocontrols, hand removal of infected leaves, granular and spot-
treating plants with insecticides (e.g., Sevin ®))

f. Ensure no obstacle or light hazards occur onsite; work with community (e.g., Town of Kilauea,
Department of Land and Natural Resources (DLNR)) to promote appropriate, bird-friendly lighting,
lighting including downward shielding, seasonal reduction in outdoor lighting, and window shades
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g. Complete public use closure around threatened ‘a‘o burrows

h. Partial public use access in designated public use areas (parking lot and trail to Lighthouse on the
Point) and on Crater Hill for a limited number of guided interpretive hikes; complete closure in all
other parts of the Refuge

1. Maintain or replace 2.7 miles of existing hogwire fencing (same as in Objective 1.2 and also includes
Objective 4.6, strategy c)

j- Keep the area under the chain-link fence at the Point free from weeds to prevent bird entrapment

k. During implementation planning for the shuttle system, evaluate the potential for restoration of some
portion of the parking areas on the Point focusing on shrubland revegetation for the benefit of
shearwaters

1. Live-trapping, shooting, and bait stations to reduce predation on migratory birds by introduced
vertebrate pests

m. Explore the use of a predator control index based on the loss of mol1 eggs and chicks on a 5-year
average

n. With partners, maintain predator-proof fence east of Crater Hill (Nihoku Ecosystem Restoration
Project; Anden Consulting 2014)

0. Explore the possibility of expansion of, or separate additions to, the Nihoku Ecosystem Restoration
Project predator-proof fence (e.g., adding fence panels)

Rationale: Safe habitats for breeding and foraging are essential for all migratory seabirds using the
Refuge. While most seabirds exhibit some flexibility in their habitat requirements, features of the plant
community (species and structural characteristics) favor or limit populations. Thus, control or
eradication of pest plants will be focused mainly on areas where they have a negative effect on seabird
survival and reproduction. The Refuge consists of degraded coastal grasslands and woodlands (scrub,
shrub, and forest) dominated by pest plants which require annual maintenance. For example, rapid
growth of ironwood trees at the base of Mol1 Hill creates obstacles within primary moli flight corridors.
In 2010, a mol1 fledgling taking its first flight crashed into an ironwood tree and was grounded cliff-
side for a day. This will be an annual occurrence if ironwoods are not removed. In addition, when wind
direction shifts, moli land from the west (versus north) where there is a large pest oleander patch
obstructing this secondary flight corridor.

The Refuge will prioritize problem areas for pest control based on bird habitat requirements, human
safety, and plant species’ aggressiveness, and enhance approximately 2—5 acres each year. Pest insect
species can affect survival and reproduction of migratory seabirds by causing mortality through
predation or parasitism or by modifying habitat to make it less suitable. Ants can attack seabird chicks
or pipping eggs and have short-term but widespread detrimental effects (Plentovich et al. 2008,
USFWS 2005). Urban lights can disorient seabirds, particularly ‘a‘o fledglings making their first flights
to sea. Subsequently, birds crash into vegetation or obstacles and die, get crushed by vehicles, or get
killed by predatory animals (Ainley et al. 2007).

The total acreage managed for seabirds is estimated to be 97 acres where additional management
activities include controlling introduced predators and other pest species, such as ants, around ‘a‘o
burrows, minimizing human disturbance during breeding, removing debris from artificial ‘a‘o and
‘ua‘u kani burrows prior to breeding season, and ensuring safe onsite flight corridors free of obstacles
and light hazards.
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Opportunities for restoring native habitats for seabirds exist when there is a high likelihood of restoring
native-dominated plant communities (e.g., human-caused factors contributing to the spread of pest
species have ceased, invasive competitors have been eradicated, or there is a commitment for long-term
pest control). Translocation, propagation, and outplanting appropriate native plants to improve habitat
for migratory seabird nesting. For example, ‘a are known to nest on the native shrub ‘@heahea and use
its foliage to line nests. Restoring native plant communities may also provide more stability within the
plant community to suppress new weed invasions. Small-scale outplantings will be conducted
following recommendations in the draft Plant Restoration Strategy for KNWRC. The Plant Restoration
Strategy will be finalized within 2 years of CCP completion.

Studies show that even passive human activities like birdwatching or photography could be harmful to
some birds by altering normal feeding and breeding patterns. Birds are particularly wary of large
groups, loud noises, and rapid movements. When people are present, birds may spend less time tending
their young and more time on the lookout for danger, or may leave the area expending time and energy
that could have been spent successfully foraging and raising young. Human disturbance of breeding
birds could result in increased desertion of nests, reduced hatching success, and decreased chick
survival (Dahlgren and Korschgen 1992, Staine and Burger 1994). Although effects on chick survival
were not examined, a Refuge pilot study comparing ‘ua‘u kani chick stress hormone levels near and far
from the Lighthouse Trail, which receives high visitor usage, found smaller chicks and elevated stress
hormones (up to 100 times higher) in trailside chicks (Kitaysky et al. unpublished). Thus, stress affects
animals in different ways (physical, physiological) and may not be expressed outwardly by changes in
their behavior. Studies such as these could assist in determining whether or not human activities at the
Refuge are affecting bird survival and reproduction (see Objective 3.2).

On the other hand, seabird viewing provides an opportunity for people to gain first-hand experience,
learn about wildlife, and take an active interest in wildlife conservation. The Refuge is required to
consider compatible public uses, particularly those that may provide long-term benefits for wildlife.
Thus, the Refuge will continue to allow wildlife viewing in designated public use areas (parking lot and
trail to Lighthouse) but continue to limit visitation hours to limit negative effects on breeding birds
(e.g., 10:00 a.m.—4:00 p.m.) and prohibit entry to other areas of the Point, including the breeding areas
of listed species. The Refuge will allow a limited number of guided interpretive hikes on Crater Hill.
Hikes will be routed and scheduled to avoid key breeding areas and seasons by seabirds and
endangered né€né. Interpretive and other activities on Crater Hill will be compatible with the Refuge
System mission and Refuge purpose, and will be continually monitored and adapted to minimize
negative effects on native wildlife. At this time we do not have specific guidelines for other species
because sensitivity varies by species, life stage, and many other factors. Specific guidelines for
minimizing disturbance to native birds will be developed in a step-down Visitor Services Plan (see
further discussion in Objective 4.5 Rationale).

Monitoring migratory seabird populations and habitats is necessary to detect changes in excess of
natural variation that might be attributed to human activities. Refuge activities such as biological
monitoring, maintenance, vegetation management, and predator control will be timed to minimize
disturbance on breeding birds. Such techniques for natural resources management activities include
limiting the number of visits to once per week, minimizing physical contact with birds, moving slowly
in colonies, keeping voices and noise levels low, and approaching birds tangentially (Carney and
Sydeman 1999). See Appendix B for Compatibility Determinations.

The foremost threat to adult seabirds on land is introduced predators, including cats, rats, mongooses,
dogs, and barn owls. In the Pacific Region, cats and rats have been responsible for colony extirpations
and range-wide population declines of numerous species (USFWS 2005). Seabird eggs and chicks are
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easy prey for pigs, mice, and introduced cattle egrets, and unattended (or abandoned) eggs can be eaten
by common mynah (Byrd et al. 1984), chickens, and red-crested cardinals. Cats, rats, mongooses, dogs,
and barn owls regularly prey on adult seabirds. In 2010 at the Refuge, >75 adult ‘va‘u kani were found
preyed upon by owls (compared with 5 in 2009 and an average of 4.2 over the 4 years from 2011-
2014), and carcass recoveries subsided after removal of 4 introduced barn owls. Also in 2010, dogs
entering the Refuge at the unfenced end of Mokolea Point killed at least nine adult ‘ua‘u kani on the
Refuge. Even when this number is low, such losses could affect local populations because adult
survival is an important factor regulating seabird populations. All of those introduced predators also
regularly prey on nestling seabirds, goslings, and seabird and néne eggs (Zaun and Weathers 2009).
Thus, it is critical to control predators to reduce seabird mortality and increase reproductive success and
survival, which will also benefit migratory waterfowl and shorebirds and endangered nén¢ and is
important to achieve Refuge purposes.

In collaboration with several partners, including the American Bird Conservancy, the Kaua‘i
Endangered Seabird Recovery Project (a Hawai‘i Division of Forestry and Wildlife and Pacific
Cooperative Studies Unit effort), the National Fish and Wildlife Foundation, and others, construction of
an approximately 2,400-foot long predator-proof fence around 7 acres of the Refuge slightly east of
Crater Hill (i.e., the Nihoku Ecosystem Restoration Project) was completed in September 2014 (Anden
Consulting 2014). The Service will explore the possibility of expansion of or separate additions to the
Nihoku Ecosystem Restoration Project fence. It is hoped that the creation of predator-free refugia will
improve nesting success for néné and moli, facilitate natural re-colonization by other seabirds, such as
the ka‘upu or ‘ou, and support future plans to potentially translocate the threatened ‘a‘o and/or
endangered ‘ua‘u and reintroduce rare and endangered plants.

Objective 1.2 Enhance and manage coastal grasslands habitat for néné foraging, breeding, and

roosting.

Within 2 years, annually manage 32—34 acres and enhance 5—7 acres (within the 32-34 acres) of
coastal grassland habitat for nén€ foraging, breeding, and roosting at Crater Hill and Mokolea Point
with the following attributes:

e Mosaic of grassland and native shrublands including large contiguous patches (>3 acres) of
Kikuyu-Spanish clover grasslands;

e Kikuyu-Spanish clover grasslands managed <4—6 inches vegetation height;

e 15-20% native-dominated shrublands (canopy >75% cover; e.g., naupaka (Scaevola) coastal
dry shrubland);

e <10% cover of pest woody vegetation (e.g., lantana, Christmasberry, ironwood);

e Minimal human disturbance during the peak breeding season (approximately October—March);

e Predation levels by introduced predators (e.g., dogs, cats, rats) <2 adult nén€ per year.

Strategies Applied to Achieve Objective:

a. Mowing at a frequency to stimulate vigorous growth of grasses; maintain <4—6 inches tall

b. Rehabilitate and maintain irrigation system at Crater Hill for native plant establishment
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c. Enhance grasslands with native shrubland plant communities that provide suitable habitat structure
and function for nén¢ (e.g., naupaka, ‘akoko, nehe for néné food and cover)

d. Use IPM strategies, including mechanical/physical (e.g., mowing, brush-cutting, excavation,
prescribed fire), cultural, chemical (e.g., herbicides), biological, and other suitable techniques, to
control lantana, Christmasberry, ironwood, and other pest/undesirable plants (see Appendix G)

e. Public use closures and Refuge activities will be timed to minimize disturbance on breeding birds

f. Maintain or replace 2.7 miles of existing hogwire fencing (same as in Objective 1.1 and also includes
Objective 4.6, strategy c)

g. Live-trapping, shooting, and bait stations to reduce predation on migratory birds by introduced
vertebrate pests

h. In conjunction with transportation planning, evaluate the feasibility of redesigning the Overlook area
in order to provide a corridor for néné transiting between the Point and Crater Hill

Rationale: Néng are browsing grazers of grasses, sedges, forbs, and shrubs and typically nest in edges
of open-understory woodlands. No studies have been conducted on néné lowland foods or habitat use
(see Objective 3.2). However, research conducted in mid-elevation Hawai‘i Island found néng fed
mainly on cultivated grasses and that legumes and grass leaves had more protein than berries and grass
seeds; pasture grasses had more protein than shrubland grasses; mowed or livestock-grazed grasses had
more protein than rank grasses; and breeding success was higher for néeng with more grasses in their
diet (Black et al. 1994). Birds selected forage with high water and protein content, which indicates high
forage quality, such as the young shoots of a Kikuyu grass-Spanish clover grassland, and preferred
sward-forming (turf-like growth) over bunch grasses, and short (2—4 inches) over tall grasses (Woog
and Black 2001).

Currently, approximately 27 acres of Kikuyu grasslands are managed for nén€ at Crater Hill year-
round. Kikuyu grass was introduced for cattle forage prior to acquisition by the Refuge. Removal of 5—
7 acres of pest Christmasberry, lantana, and other aggressive weeds to open up existing historic Kikuyu
grass-Spanish clover grasslands will increase habitat managed for néné to 32—34 acres total.
Enhancement of these grasslands by planting patches of native shrublands to create a mosaic will
provide additional food, cover, and close-proximity nesting, escape, and thermal cover. Although
Kikuyu grass is considered an aggressive pest, the species originates in tropical Africa at elevations of
5,000-10,000 feet and appears to be less aggressive in the coastal zone. Currently, there are no known
native grasslands that could be restored to provide the same nutrition as Kikuyu-Spanish clover
grasslands.

In lieu of artificial water features for néng, the Refuge will improve mowing regimes to manage short
grasslands with high moisture and enhance areas with native shrubs such as naupaka, which provide
moisture in berries. Managed grasslands at Crater Hill also provide habitat for prospecting seabirds
such as mol1 and stopover or wintering habitat for migratory waterfowl and shorebirds, including
cackling goose, kolea, and the candidate species kioea. Small-scale outplantings will be conducted
following recommendations in the draft Plant Restoration Strategy for KNWRC. The Plant Restoration
Strategy will be finalized within 2 years of CCP.

Neéng eggs and goslings are vulnerable to introduced predators including rats, mongooses, dogs, cats,
and pigs. Adult néné are vulnerable mainly to dogs and cats, especially during their synchronous molt
of flight feathers, which renders birds flightless. It is critical to control predators to reduce mortality
and increase reproductive success and survival. Controlling introduced predators will also benefit
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migratory seabirds, waterfowl, and shorebirds and is important to achieve the Refuge purpose (USFWS
2004c).

In conjunction with the step-down transportation planning, we will evaluate the feasibility of
redesigning the Overlook area in order to provide a corridor for néné transiting between the Point and
Crater Hill. The objectives are to provide a better connection for néné€ adults and their young to travel
for forage and to reduce the risk of vehicle impacts while crossing Kilauea Road.

Objective 1.3 Protect sea cliff and beach strand habitat.

Protect approximately 59 acres of sea cliff and beach strand habitat for seabird breeding and roosting
and ‘Tlio-holo-i-kauaua basking year-round, with the following attributes:

e No signs of accelerated human-caused erosion;
e Minimal or no human disturbance year-round;
e Seabird populations stable or increasing.

Strategies Applied to Achieve Objective:

a. Conduct a road and trail assessment and analysis and identify problem areas (e.g., accelerated
erosion, compaction) and solutions (e.g., water bars, erosion matting, re-vegetation) (Objective 3.2)

b. Stabilize areas of accelerated erosion identified in the road and trail assessment and analysis

c. Design and implement a monitoring program for 1-2 indicator species (e.g., ‘@) to detect natural or
anthropogenic variation in habitat conditions (Objective 3.1)

d. Continue to support the National Oceanic and Atmospheric Administration and Department of Land
and Natural Resources (DLNR)’s Marine Mammal Response Network

e. Public use closure

f. In partnership with the community, work to reduce wildlife disturbance and habitat degradation due
to public use at Kahili Quarry (Objective 4.6)

Rationale: Sea cliff habitat is characterized by nearly vertical or vertical cliff faces (>45% slope) with
highly erodible soils exposed to wind and sea. Given the vertical topography and unstable substrates of
these areas, access is very difficult to hazardous. This area is important breeding habitat for ‘va‘u kani,
koa‘e ‘ula, koa‘e kea, and ‘a and roosting habitat for ‘iwa, ‘a (brown boobies and red-footed boobies),
and endangered néné. The beach strand habitat, consisting of small areas totaling approximately 8 acres
of sand or gravel within or just above the tidal zone, provides protected basking habitat for the critically
endangered ‘1lio-holo-i-kauaua and potentially the threatened honu and foraging habitat for migratory
shorebirds such as ‘alili, akekeke, kolea, and marine fauna.

Trespassing is a regular occurrence in several areas, including unleashed pet dogs and the illegal
harvest of firewood to build fires during fishing or camping. Unleashed dogs impact endangered and
migratory wildlife in both public and remote areas. In addition, trespassers have been caught scaling
steep cliffsides to access remote surfing areas. The areas are closed to the general public. Management
will be limited to protection from the potentially devastating effects of human (e.g., crushing birds in
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underground burrows) and predator (e.g., dogs preying upon endangered néné goslings or ground-
nesting seabirds) intrusion, conducting public education, and population and habitat monitoring.

2.4.2 Goal 2: Restore and/or enhance and manage populations of migratory
seabirds and threatened and endangered species.

Objective 2.1 Restore and enhance breeding populations of ‘a‘o and other seabirds.

Restore and enhance breeding populations of ‘a‘o and other seabirds, including on Crater Hill and
Mokolea Point, with the following attributes:

e Viable breeding populations;
e Trends suggest stable or increasing population sizes and distributions;
¢ High genetic diversity.

Strategies Applied to Achieve Objective:

a. Continue to maintain ‘a‘o colony on the Point (NESH Hill), while increasingly putting emphasis for
‘a‘o recovery on Crater Hill/Mokolea Point areas (including the Nihoku Ecosystem Restoration Project
area)

b. Manage suitable habitat for seabirds including a control of vertebrate and invertebrate pests and
habitat-modifying plants, minimal human activity, and no flight or light hazards (Objective 1.1)

c. Re-establish populations of extirpated seabird species

d. Provide a high-island refugium for seabird populations potentially displaced by climate change or
other stressors

e. Use social attraction techniques to enhance the ‘a‘o and other seabird populations; monitor for bird
and predator responses to stimuli

f. With partners, determine feasibility of the Refuge as a potential ‘a‘o and/or ‘ua‘u chick translocation
site (Objective 3.2)

Rationale: As habitat components are managed and threats are controlled, the Refuge could take on the
role of passive or assisted restoration and enhancement of seabird populations. Many examples of
successful conservation programs are based on the principle that populations can be restored to an area
if limiting threats are removed (e.g., human disturbance, introduced predators). Re-colonization rates
may be improved with chick translocation (Miskelly et al. 2009) or social attraction techniques which
use sound or visual stimuli to modify behavior (Gummer 2003). However, there is evidence that colony
establishment can occur faster at a considerably cheaper rate using fencing and social attraction versus
fencing and chick translocations, and that chick translocations may be required at some locations but
not others (Courtot et al. 2014, Sawyer 2014). Since 2007, two loudspeakers project ‘a‘o colony calls to
attract prospecting birds to Kilauea Point where they may have a higher chance of successful
reproduction and long-term survival. Between 1978 and 1980, 65 and 25 ‘a‘o eggs were translocated
from mountain habitats to the Refuge and Moku‘ae‘ae Island, respectively, and cross-fostered by ‘ua‘u
kani (Byrd et al. 1984).
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Currently, the Refuge supports at least 11 prospecting or breeding ‘a‘o pairs, some presumably the
fledglings of the translocated eggs or their progeny. In partnership with the Kaua‘i Endangered Seabird
Recovery Project, the ‘a‘o social attraction program will be expanded to select areas on Crater Hill and
Mokolea Point. With partners, the Service will explore the feasibility of the Refuge as a potential ‘a‘o
chick translocation site for mountain colonies in severe decline (USFWS 2011).

As discussed in Objective 1.1, seabird breeding habitat, free of introduced predators, is a pressing need
in the Hawaiian Islands. ‘A‘o translocations may also increase genetic diversity at the Refuge. These
techniques will be considered for other species of high conservation concern such as ka‘upu (black-
footed albatross) (Arata et al. 2009) and ‘ua‘u (Hawaiian petrel). Specific projects related to
translocation will undergo additional detailed planning, including an effects assessment under NEPA,
surveys and consultation under Section 106 of NHPA, evaluation and consultation under Section 7 of
ESA, and compliance with other applicable laws and policies.

Today’s bird distributions may be uninformative about their pre-human distributions. Of 4043 native
bird species found at a Maha‘ulepii, Kaua‘i, fossil site, only about one-fourth occur in the vicinity
today, one-fourth have been extirpated from Kaua‘i or its lowlands, including ‘a‘o, and ‘ua‘u, and half
are extinct (Burney et al. 2001). The Refuge currently supports six species of breeding seabirds. Lehua
Islet, located just 19 miles west of Kaua‘i, is a 271-acre State seabird sanctuary comparable in size,
elevation, and aspect to the Refuge. Lehua supports over 25,000 pairs of 8—12 breeding seabird species,
including ka‘upu, ‘a (brown booby), the candidate species ‘ake‘ake (band-rumped storm petrel),
Bulwer’s petrel, and noio (Hawaiian noddy) (Vanderwerf et al. 2007), which are not known to breed at
the Refuge. In addition, an estimated 90,000 pairs of 18 breeding seabird species, including Christmas
shearwater, endangered ‘ua‘u (Hawaiian petrel), noio koha (brown noddy), ‘ewa‘ewa (sooty tern), and
pakalakala (grey-backed tern) breed on Ka‘ula Rock, a 158-acre State seabird sanctuary located 54
miles southwest of Kaua‘i (Harrison 1990, Vanderwerf et al. 2007). Breeding populations of many of
these species, now absent or rare on Kaua‘i, could be established or re-established using passive and
assisted restoration techniques.

Climate change is one of the most serious threats to wildlife today. Scientists are already documenting
the effects of global warming on low-lying islands through accelerated coastal erosion. Models predict
an increase in the frequency and severity of droughts and storms. Rising sea levels are expected to
disrupt habitat functions and eliminate terrestrial habitat on important seabird breeding areas such as
Midway Atoll and Laysan Island, where elevations peak at 13 and 50 feet, respectively (Baker et al.
2006). As sea levels rise over the next century, protected areas on high islands, including the Refuge,
will become increasingly important for seabirds that currently nest primarily on low islands and atolls
of the Northwestern Hawaiian Islands (Arata et al. 2009, Young 2010).

Objective 2.2 Restore and/or enhance and manage native coastal plant communities including

habitat for endangered plants.

Restore and/or enhance and manage 10-30 acres of native coastal plant communities (e.g., naupaka
(Scaevola) coastal dry shrubland and/or ‘ilima (Sida) coastal dry mixed shrub and grassland) on Crater
Hill and Mdokolea Point with the following attributes:

e 15-20% native-dominated plant communities (canopy >75% cover; e.g., naupaka-dominated
canopy with pohuehue locally dominant along seaward edges (naupaka shrubland); ‘ilima-
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dominated dense canopy with ‘aheahea and popolo co-dominants (‘ilima shrubland));

e <10% cover of pest plants (e.g., lantana, koa haole, Christmasberry);

e Endangered plants (3—8 species) interplanted into existing matrix (e.g., dwarf naupaka, ‘ohai,
‘awiwi);

e Restoration enhances and has negligible negative effects on breeding bird populations.

Strategies Applied to Achieve Objective:

a. Maintain the current onsite greenhouse while exploring options for creating an offsite greenhouse
and/or partnerships to support outplanting of native plants that are from local seed sources and
conditioned to the local environment

b. Within 2 years, develop a Restoration Working Group (RWG) and finalize draft Plant Restoration
Strategy for KNWRC

c. Expand involvement of both volunteers and native plant organizations

d. Work with RWG and others to implement Final Plant Restoration Strategy (e.g., plant propagation,
restoration ecologist, site preparation, restoration and repatriation, site maintenance, monitoring,
evaluation, adaptive management)

e. Use IPM strategies, including mechanical/physical (e.g., mowing, brush-cutting, excavation,
prescribed fire), cultural, chemical (e.g., herbicides), biological, and other suitable techniques, to
control Christmasberry, lantana, ironwood, and other pest/undesirable plants (see Appendix G)

f. Use IPM techniques to control pest insects (approved biocontrols, hand removal of infected leaves,
granular and spot-treating plants with insecticides)

g. Restoration activities are timed and conducted to minimize disturbance to breeding birds

Rationale: The Refuge consists of degraded coastal and lowland, dry and mesic woodlands,
grasslands, and mixed woodland-grassland plant communities. Over 30 native coastal and lowland
plant species are appropriate for re-establishment. Of these species, approximately one-third will be
established as dominant members of the communities, while the remaining two-thirds will be integrated
as sub-dominants and associated species. Populations of eight species of endangered plants could be
established within these restored habitats, thereby contributing to their Statewide recovery. Beginning
in 1980, approximately 13 acres on the Point and portions of Crater Hill’s west slope were restored
with hala, ‘akoko, ‘ilima, naupaka kahakai, ‘@heahea, and pohinahina. The Refuge has a small native
plant nursery that is staffed largely by volunteers (Bruegmann and Castillo 1999).

With nearly 300 species of plants listed as threatened or endangered, nearly one-third of Hawai‘i’s
remaining native flora is threatened with extinction. Over 100 species of plants now listed as threatened
or endangered occur, or historically occurred, on the Island of Kaua‘i; 49 species are found only on
Kaua‘i. Plants that grow in coastal shrublands and low elevation forests are particularly rare due to the
long-term presence of humans and the negative effects of their actions, specifically, development,
agriculture, fire, and the introduction of pest species. Only 11 percent of lowland mesic and dry native
plant communities remain intact on Kaua‘i, compared to 22 percent for all of the Hawaiian Islands
combined (The Nature Conservancy 1998). Thus, the Refuge could play a key role in recovery of listed
plant species.

Finalization of the draft Plant Restoration Strategy for KNWRC will be completed within the first 2
years of CCP implementation. The scope of the draft Plant Restoration Strategy includes 50 acres
restored (fully functioning, stable plant communities) over 50 years (plant community restoration is a
slow process). For the CCP, this translates to approximately 10 acres (in highly degraded sites) or 30

Chapter 2. Management Direction 2-27



Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

acres (in sites with native-dominant upper canopy) of restoration over 10—12 years. The term
“restoration” is used in the context of rebuilding an ecological community comprised of predominantly
native species including its form, function, and processes, while “enhancement” is used in the context
of increasing or improving but not attempting to fully restore a former ecological state, based on our
limited historical knowledge of the coastal and lowland plant communities of Kaua‘i. As stated in the
draft Plant Restoration Strategy, achieving this level of restoration will require dedicated full-time staff
and funding. Thus, implementation will be dependent on a Final Plant Restoration Strategy and
partnerships to acquire and leverage restoration and maintenance funding (Bruegmann and Castillo
1999). Plant restoration activities will be timed to have minimal negative effects on breeding birds and
be compatible with migratory seabird management and endangered wildlife recovery priorities.

2.4.3 Goal 3: Gather scientific information (surveys, research, and
assessments) to support adaptive management decisions.

Objective 3.1 Conduct high-priority inventory and monitoring activities.

Conduct high-priority inventory and monitoring activities that evaluate resource management and
public use activities to facilitate adaptive management. These activities contribute to the enhancement,
protection, use, preservation, and management of wildlife populations and their habitats on and off
Refuge lands. Specifically, they can be used to evaluate achievement of resource management
objectives identified under Goals 1-2. These surveys have the following attributes:

e Data collection techniques will likely have minimal animal mortality or disturbance, minimal
habitat destruction, and minimal long-term or cumulative impacts on resources of concern;

e Proper cleaning of investigator equipment and clothing as well as quarantine methods, where
necessary, will minimize the potential spread or introduction of pest species and pathogens;

e Projects will adhere to scientifically defensible protocols for data collection (e.g., sample size),
where available and applicable.

The following is a list of priority activities to support resource management decisions on the
Refuge:

a. Within 1 year, map type and status of all fences and gates

b. Within first 23 years, re-evaluate, develop, or initiate Refuge-specific monitoring plans (protocols,
sample designs, and databases) for high-priority taxa (e.g., listed, highly invasive, or indicator species,
species/species groups of regional concern) within the regional Inventory and Monitoring (1&M)
framework; work with U.S. Geological Survey (USGS) Biological Resources Discipline, universities,
and other partners to develop efficient systems for synthesis, analysis, and reporting of Refuge
monitoring data

c. Within first 2 years, design and conduct a vegetation monitoring program that will allow for
assessment in reaching habitat management objectives

d. Within first 5 years, conduct a comprehensive inventory of plants, invertebrates, and vertebrates
occurring at the Refuge. Use initial inventories as baseline data to assess past and future changes in
plant and animal communities
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e. Monitor population size of all native breeding birds at least each decade and species of high
conservation concern annually (e.g., ‘a‘o, moli, néng)

f. Map soils, vegetation, and bird distributions

g. Conduct early detection and rapid response pest plant species and assessment; rank species to target
for control

h. Develop GIS layers to support biological goals and objectives and 1&M program

1. Monitor effects of visitor activities on wildlife and re-evaluate the program every 5 years

j- Monitor seabird and néng populations and mortality and morbidity

k. Continue to partner with DLNR to conduct néné banding

1. Monitor response of pest species and habitat to management actions within an adaptive management
framework

m. With partners (e.g., Kaua‘i Endangered Seabird Recovery Project):

- Conduct yearly auditory and visual surveys to detect new ‘a‘o breeding burrow or prospecting

locations;

- Monitor response of ‘a‘o and non-target species (e.g., owls) to social attractions;

- Monitor burrow activity of two ‘a‘o pairs using PIT monitoring system; and

- Band and monitor reproductive success and survival
n. In partnership with the Migratory Bird Program, DLNR, private landowners, and volunteers, conduct
banding and monitoring reproductive success and survival of molT within regional demographic
monitoring framework; formalize this partnership

0. Monitor sex structure and demography of the molT population using molecular or other techniques

p. With partners, such as the Pacific Islands Climate Change Cooperative, design and implement a
climate change monitoring program compatible with, and complimentary to, other state and regional
climate change monitoring programs, which will allow for detection of climate change impacts on
Refuge resources (e.g., shifts in breeding phenology of target seabird species that may inform
management)

Rationale: The Administration Act requires us to ‘... monitor the status and trends of fish, wildlife,
and plants in each refuge.’” Surveys will be used primarily to evaluate resource response to assess
progress toward achieving Refuge management objectives (under Goals 1-2 in this CCP) derived from
the Refuge System mission, Refuge purpose(s), and maintenance of biological integrity, diversity, and
environmental health (601 FW 3). Determining resource status and evaluating progress toward
achieving objectives is essential to implementing adaptive management on Department of the Interior
lands as required by policy (522 DM 1). Specifically, results of surveys will be used to refine
management strategies, where necessary, over time in order to achieve resource objectives. Surveys
will provide the best available scientific information to promote transparent decision-making processes
for resource management over time on Refuge lands.

Objective 3.2 Conduct and facilitate high-priority research projects and scientific assessments at

the Refuge to directly support management objectives and guide management decisions.

Conduct high-priority research projects that provide the best science for habitat and wildlife
management on- and off-Refuge. Scientific findings gained through these projects will expand
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knowledge regarding life-history needs of species and species groups as well as identify or refine
habitat and wildlife management actions. Research also will reduce uncertainty regarding wildlife and
habitat responses to Refuge management actions in order to achieve desired outcomes reflected in
resource management objectives and to facilitate adaptive management (e.g., developing thresholds to
better define “minimal human disturbance in areas designated for seabird breeding” in Obj. 1.1).

These research projects have the following attributes:

e Focus wildlife population research on assessments of species-habitat relationships. Develop
models that predict wildlife response to management;

e Design and conduct issue-driven research unlikely to be reliably addressed using long-term
monitoring. Develop models that predict wildlife response to management;

e Promote Refuge research and science priorities within the broader scientific community.
Ensure that cooperative research focuses on meeting information needs identified in biological
goals and objectives;

o Adhere to scientifically defensible protocols for data collection (e.g., sample size), where
available and applicable, in order to develop the best science for resource management;

e Data collection techniques will have minimal animal mortality or disturbance, minimal habitat
destruction, and minimal long-term or cumulative impacts on resources of concern;

e Use proper cleaning of investigator equipment and clothing as well as quarantine methods,
where necessary, to minimize the potential spread or introduction of pest species and
pathogens;

e Present results in peer-reviewed articles in scientific journals and publications or symposia.

Conduct scientific assessments to provide baseline information to expand knowledge regarding the
status of Refuge resources to better inform resource management decisions. These scientific
assessments will contribute to the development of Refuge resource objectives and they will also be
used to facilitate habitat restoration through selection of appropriate habitat management strategies
based upon site-specific conditions. These assessments have the following attributes:

e Use accepted standards, where available, for completion of assessment;
e Scale and accuracy of assessments will be appropriate for development and implementation of
Refuge habitat and wildlife management actions.

The following is a list of priority research to support resource management decisions on the
Refuge:

a. Identify primary predators for each life stage of seabirds

b. Identify effective control methods for primary predators (e.g., cats)

c. With partners, determine feasibility of the Refuge as a potential ‘a‘o and/or “ua‘u chick translocation
site

d. With partners, evaluate effectiveness of the Pacific Missile Range Facility Bird-Aircraft Strike
Hazard Program and Egg Swap Program including feasibility of alternate release sites for molt

e. Investigate effects of visitor activities on survival and reproduction of priority bird species

f. Develop survey methods to reliably estimate population size for species of high conservation concern

2-30 Chapter 2. Management Direction



Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

g. Investigate the relative importance of causes of mortality (e.g., predators, disease, vehicle strikes) for
néné and seabirds of concern

h. With partners, conduct pollen core studies to reconstruct prehistoric vegetation composition

i. Investigate status and distribution of ‘Ope‘ape‘a; identify management priorities

j. Investigate status and distribution of endemic insects, particularly species of concern

k. With partners, investigate breeding and foraging ecology of nén€ in lowlands

1. Investigate daily and seasonal movements of néné

m. Establish partnerships with other agencies, universities, and organizations to pursue collaborative
research projects

n. Work with DLNR and other partners to conduct habitat assessments for Makapili Rock and
Moku‘ae‘ae Island (both owned by State of Hawai‘i) which are located within 300 feet offshore of the
Refuge

0. Conduct a road and trail assessment and analysis and identify problem areas (e.g., excessive erosion,
compaction) and solutions (e.g., water bars, erosion matting, re-vegetation)

Rationale: Research projects on Refuge lands will address a wide range of natural and cultural
resource as well as public use management issues. Examples of research projects include habitat use
and life-history requirements for specific species/species groups, practical methods for habitat
management and restoration, extent and severity of environmental contaminants, techniques to control
or eradicate pest species, effects of climate change on environmental conditions and associated
habitat/wildlife response, identification and analyses of paleontological specimens, modeling of
wildlife populations, and assessing response of habitat/wildlife to disturbance from public uses.

Projects may be species-specific, Refuge-specific, or evaluate the relative contribution of the Refuge to
larger landscape (ecoregion, region, flyway, national, international) issues and trends. Like monitoring,
results of research projects will expand the best available scientific information and potentially reduce
uncertainties to promote transparent decision-making processes for resource management over time on
the Refuge. In combination with results of surveys, research will promote adaptive management on the
Refuge. Scientific publications resulting from research on the Refuge will help increase the visibility of
the Refuge System as a leader in the development of the best science for resource conservation and
management.

In accordance to the policy for implementing adaptive management on refuge lands (522 DM 1),
appropriate and applicable environmental assessments are necessary to determine resource status,
promote learning, and evaluate progress toward achieving objectives whenever using adaptive
management. These assessments will provide fundamental information about biotic (e.g., vegetation
data layer) as well as abiotic processes and conditions (e.g., soils, topography) that are necessary to
ensure that implementation of on-the-ground resource management achieves resource management
objectives identified under Goals 1-2.

2.4.4 Goal 4: Ensure that visitors and kama‘aina of all ages and abilities feel
welcome, enjoy a safe visit, and are provided high-quality opportunities for
wildlife-dependent recreation which allows them to connect with, while having
limited impacts to, the wildlife, habitats, and cultural and historic richness of
the Refuge.
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Objective 4.1 Improve visitor access.

Improve visitor access associated with the Refuge with the following attributes:

Enhance visitor safety and experiences to improve their connection to wildlife and habitats;
Integrate with other transportation plans and initiatives that share Refuge purposes and goals;
Promote sustainable transportation practices;

Minimize human disturbance to biological resources.

Strategies Applied to Achieve Objective:

Strategies specific to the overall Refuge

a. Coordinate transportation network with existing public transport options (e.g., work with the County
for a bus stop closer to the Refuge)

b. Continue to integrate Refuge planning efforts with Kilauea Town planning efforts, including the
bypass road and multi-use trail connecting the Refuge to town

c. Develop a data collection plan (e.g., better traffic and parking count, documenting “overage”,
accident and incident data,) that is updated and reviewed annually to continue to evaluate transportation
network efficacy

Strategies specific to the Overlook and current entrance

d. Within the first 5-10 years, implement recommendation from the Transportation Assistance Group
(TAG), suggesting testing operational changes to determine their effectiveness in reducing congestion
(e.g., change operating hours, charge differential fees, test parking reservation system, test variations of
the “one-in, one-out” protocol, arrange transit demonstration service, implement “intelligent
technologies” to better inform and manage congestion, work with the County on road
easement/acquisition/ cooperative agreement)

e. Improve parking safety and efficiency (e.g., better delineate onsite public parking)

f. Provide bicycle parking at Overlook

g. Explore options for a mandatory shuttle which would prohibit private vehicles from traveling into
the Refuge

Strategies specific to the Point

h. Explore options for removing parking currently on Refuge, renovate area for shuttle stop, and
explore habitat restoration. Improve pedestrian circulation

1. If a shuttle system is implemented, examine the feasibility of allowing pedestrian and/or bicycle
access from the Overlook into the Point

Rationale: The popularity of the Overlook and Point generates operational, access, and safety issues,
both at the Refuge and in the nearby Kilauea Town. Most visitors drive to the Overlook and the Point
in a rental car, the main mode of transportation for all visitors on the island. During the peak winter
season, visitors arriving during hours of high visitation may find the parking lot full and space limited
in the temporary overflow parking area. The capacity of the Refuge’s parking lots is the Refuge’s
limiting factor for visitation. If all parking is full, visitors are turned away.

There are two paved parking areas as well as two unpaved/unmarked gravel areas at the Point; these
facilities can accommodate 51 vehicles total. The two paved parking areas are dead-ends and do not
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allow for through traffic. The parking in the gravel areas is also unmarked. Large tour buses (25
passenger or larger) are restricted from entering the Refuge. Due to the poor configuration and layout
of the parking area, as well as the limited amount of space, Refuge rangers regularly spend a large
portion of the peak visitation time of day directing traffic, parking cars, and moving traffic control
signage. Intensive staff effort is needed to park and direct traffic in these situations.

Separate areas of grassland habitat are used for parking in overflow conditions and can accommodate
approximately 20 vehicles. Refuge staff prefers not to use this area, particularly during the winter rainy
season when it becomes very soft and muddy. When visitation exceeds parking capacity, including
reasonable overflow limits, Refuge staff institutes a “one-in, one-out” system which generally requires
two staff members. Alternately, staff place a sign at the entrance gate to indicate that public entry into
the Refuge is temporarily closed, but cannot let them know when they can return.

The current parking situation within the Refuge not only prevents Refuge staff from conducting other
key duties (Refuge staff currently spend 2—3 hours a day addressing traffic issues), but also degrades
the quality of wildlife habitat by periodically excluding endangered néné families from foraging,
roosting, and brood-rearing, resulting in movements of goslings to neighboring private properties were
they are unprotected and at times unwelcome, contributing to human-wildlife conflicts. The situation
also negatively impacts the visitor experience and undermines the Service’s ability to provide
interpretation and EE (see rationale for Objectives 4.3 and 4.4). For additional discussion of
transportation-related management challenges, see Chapter 5, Sections 5.3.3 and 5.3.4.

Several studies have been conducted regarding Refuge-related transportation issues, including the
Alternative Transportation Systems (ATS) study in 2006 (Parsons Brinkerhoff Quade and Douglas, Inc.
2006) and interagency TAG study in 2009 (TAG 2009). The ATS study evaluated the feasibility of five
conceptual alternatives for dealing with transportation issues and the anticipated rise in island visitor
numbers:

e No build, which would keep current status;

e Minor improvements, transportation system management, and transportation demand
management, which would include some physical or operational changes to increase effective
capacity through improved management of parking resources or would redistribute demand to
less busy times;

e Moderate improvements to increase capacity, which would include physical improvements
such as additional paring and/or widening roads;

e Voluntary shuttle service with private vehicle access, which would institute a shuttle system
from a new offsite welcome and orientation facility while continuing to allow private vehicles
onto the Refuge;

e Mandatory shuttle service, which would prohibit public parking beyond the entry gate at
Kilauea Point NWR and require all visitors to use a shuttle system from an offsite welcome and
orientation facility.

The TAG study considered the recommendations of the 2006 ATS study and additionally provided a
series of non-binding recommendations for the Refuge to consider. In the short- to medium- term, the
Refuge will adopt an incremental approach and experiment with small-scale operational and
infrastructure improvements based on TAG recommendations. These options, along with other options
mentioned above, will be analyzed more thoroughly as part of the TRIP-funded post-CCP
transportation implementation study. The study will prioritize initial feasibility analysis of these
initiatives. When implemented on an experimental or demonstration basis, the Service will include an
evaluation component for these initiatives to determine efficacy and to document a basis for moving
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forward or not. These initiatives may be tested individually or in combinations. Over the mid- to long-
term, the mandatory shuttle service component will be further analyzed in conjunction with other
proposals (e.g., new visitor welcome and orientation center) via SDMPs and/or other planning. As part
of the incremental approach, the shuttle may serve various park and ride locations instead of one
Refuge welcome and orientation center.

Objective 4.2 Improve visitor information and orientation.

Improve visitor information and orientation associated with the Refuge with the following attributes:

Visitors are welcomed and are provided a safe experience;

75% of visitors can identify Kilauea Point as a national wildlife refuge;

Visitors are educated about access options while core staff functions are maintained;
Human disturbance to biological resources is minimized.

Strategies Applied to Achieve Objective:

Strategies specific to the overall Refuge

a. Develop a Refuge Sign Plan to better direct individuals, enhance orientation, and reduce impacts to
wildlife within 3 years

b. Continue working with the Hawai‘i Department of Transportation and County of Kaua‘i on Refuge
directional signage for Kiihio Highway and through Kilauea Town, and signage to reduce impacts to
wildlife (e.g., n€ne crossing)

c. Work with DLNR DOFAW, the County, and others on sign design and placement as well as explore
the use of speed calming devices to reduce vehicle strike hazards for wildlife (e.g., n€n€)

d. Identify and develop methods to provide greater information to visitors prior to entering the Refuge
(e.g., volunteers at Overlook, cell phone audio tour at Overlook, AM radio station, rangers onboard
shuttles to the Refuge, operating hours on highway signage)

e. Every 5 years, evaluate Refuge fees and conduct a visitor survey to evaluate existing programs as
well as new programs under development, analyze current and potential Refuge visitor profiles, and
explore visitation trends

f. Ensure public use facilities, interpretive materials, and programs are accessible to and usable by
persons with various disabilities

Strategies specific to the Overlook and current entrance

g. Explore options for redesigning and enhancing the scenic Overlook at the entrance to the Refuge to
provide greater orientation and information and increased interpretation.

h. Explore the establishment of a new offsite visitor welcome and orientation center on lands adjacent
to or within 1 mile of the Refuge (~3—4 acres), including within Kilauea Town, which would include
the following: visitor contact, orientation and information, fee collection, restrooms, bookstore/retail,
multipurpose room, outdoor spaces, administrative offices, private vehicle and tour bus parking, public
bus stop, and shuttle pick up/drop off
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Strategies specific to the Point

i. Continue to provide, on an on-call basis, golf carts to transport visitors who may need assistance
getting to the VC or Lighthouse

j. Provide for greater site orientation

m. Re-examine the site layout at Kilauea Point and evaluate non—site-dependent functions currently
located there and move as many as are feasible and possible off the Point (e.g., bookstore,
administrative and maintenance functions, equipment storage, fee collection, parking) to improve the
visitor experience

n. Explore options for remodeling the existing VC for either EE or new interpretive exhibits and
displays. Maintain bookstore operations at the new visitor welcome and orientation center, if
constructed

Rationale: Directional signage on Kilauea and Kolo Roads (both County roads) leading to the Refuge
is limited with visitors regularly becoming lost in Kilauea Town. The sign design also varies with
green, brown, and even homemade signs directing the way. This signage also directs travelers to the
Kilauea Lighthouse and makes no reference to the Refuge on which the Lighthouse stands. For a
majority of visitors, the trip to the Refuge is their first visit to a national wildlife refuge, and their first
introduction to the Refuge System. Many visitors incorrectly believe the Refuge to be a national park.
Also, while many who live on the island are aware of the Kilauea Lighthouse, they are not aware of the
Refuge.

The configuration of the Overlook at the entrance to the Refuge at the end of Kilauea Road, together
with its constraints, poses challenges to orienting, informing, and guiding visitors clearly down to the
Point. The current entrance experience is confusing and potentially unsafe for visitors. There is limited
advance directional or orientation/information signs to help visitors understand how to access the Point
and see the Lighthouse. Visitors who arrive by car typically park to see the view at the Overlook but
are confused about whether or not they are supposed to drive or walk past the gate down into the
Refuge. There are signs, however, they are not readily noticed by the visitor. It is also unclear to
bicyclists whether or not they are allowed to ride their bicycles past the entrance gate.

After visitors exit their vehicles, there is a lack of information and signage to let them know where they
can and cannot go. There are several buildings adjacent to the parking areas; however, the Lighthouse,
restrooms, and VC are not visible from the parking lot. Therefore, visitors are often confused about
how to get to these facilities, as well as the existing buildings and where they should go.

Implementation of the long-term strategy to develop a new off-Refuge visitor welcome and orientation
center could resolve many of these issues. It would serve as the gateway to the Refuge where visitors
could park, be provided an orientation to the Refuge, and board their shuttles and/or start their
interpretive guided tours and hikes.

Since the siting and construction of a new visitor welcome and orientation center is conceptual and not
site-specific, implementation would require additional compliance, involving site-specific effects
analysis.

The location of the new visitor welcome and orientation center, as well as other facilities to support
Refuge management (see Objectives 4.1 and 6.1), would likely be guided by a number of site selection
criteria which may include, but would not be limited to, the following:

e Reasonable cost.
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Availability at the time when the Refuge had adequate funds to move forward on such a large
project.

Within 1 mile of the existing established Refuge boundary.

Consistency with local land use plans.

Sufficient in size (at least 3 to 4 acres) to accommodate all needed facilities, including parking,
shuttle access, and possibly maintenance building/yard.

Existing facilities that could be modified to satisfy needs or a readily developable site.

Good access to existing or planned roads (Kilauea Road, Kiihio Highway, or Kilauea Town
Bypass).

Accessible by bus, bicycle, and walking.

Existing parking area (including one that could accommodate shuttle buses) that could be
shared with others or a site where such parking could be readily developed.

Existing utilities (e.g., electricity, potable water, high-speed internet, and sewer).

A relatively level site that would require minimal recontouring to accommodate the proposed
facilities.

A site that was or could readily be made secure.

Building site would be located in an already developed or disturbed area.

Co-location with another conservation organization (e.g., the U.S. National Oceanic and
Atmospheric Administration’s marine sanctuary discovery center on Kaua‘i [NOAA 2011]) or
another Federal, Hawai‘i, or local public agency.

Views of the Kilauea Point Lighthouse, ocean, or mountains.

Construction and management would have negligible negative effects on trust resources (e.g.,
federally listed species, migratory birds)

Construction and management would not be anticipated to reduce the quality or quantity or
fragment habitat for trust resources.

Through a subsequent planning effort, the Service would explore the benefits, costs, and impacts of
each potential site and work with the community to determine the ideal location, considering the needs
of the Refuge and the intent of the Kilauea Town Plan and other plans.

Objective 4.3 Enhance and expand environmental interpretation.

Improve interpretive opportunities associated with the Refuge. The program shall include the following
attributes:

Hawai‘i’s unique cultural heritage is woven throughout the interpretive experience;
Visitors are exposed to at least one of the three interpretive themes:

o The National Wildlife Refuge System: The Refuge, part of a legacy of lands, reserved
by the people of the United States, where wildlife comes first.

0 Seabirds & Native Coastal Plants: The Refuge abounds with seabirds passing through
the cycles of life and balancing on the edge of survival, while plant communities thrive
in the harsh coastal environment.

0 Kilauea Point Light Station: The Kilauea Point Light Station has marked the passage
of Kaua‘i’s history . . . it was once a beacon calling to those crossing the vast expanses
of the Pacific; now it calls upon all of us to protect the Native Hawaiian ecosystem.

90% of visitors understand that Kilauea Point is part of a system of lands administered and
managed by the Service for wildlife and plant conservation;
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e 80% of visitors can name at least two seabird species that uses the Refuge during some part of
their life history and at least one native plant;

e 70% of visitors understand that the Kilauea Lighthouse played a prominent role in trans-Pacific
navigation;

e Minimize human disturbance to biological resources.

Strategies Applied to Achieve Objective:

a. Within 5 years, prepare an interpretive chapter of the KNWRC Visitor Service Plan

b. Develop orientation materials and/or train Service staff, volunteers, partners and tour operators to
ensure understanding of the significant resources and messages that the interpretive program should be
addressing

c. Develop exhibit themes, including interpretive exhibits and associated media at the VC and other
visitor contact points, and/or observation viewpoints

d. Explore options to provide greater flexibility in interpretive exhibits and signage to allow for
seasonal depictions (e.g., detachable interpretive panels)

e. Expand opportunities to provide limited access to the interior of the Lighthouse

f. Explore possibilities for increasing the frequency of lighting of the Lighthouse (currently once per
year)

g. Expand current and new partnerships to maximize effectiveness and efficiency of interpretive
programs

h. Continue to evaluate items sold in the bookstore to ensure they reinforce key messages and the
mission and goals of the Service. Include interpretive messaging whenever possible

i. Regularly evaluate visitor perceptions of resources and interpretive programming (e.g., informal
discussion, observations by staff)

j- Develop methodologies that will be used for future evaluation of existing interpretive programs and
new ones under development

k. Every 5-10 years, conduct an analysis of visitation trends and their implications for interpretation

1. Continue to provide guided interpretive activities as staff is available

m. Remodel the VC for interpretative displays (or EE facility, see Objective 4.4)

n. Increase the number of guided interpretive activities to at least 1 per day

0. Remodel the Contact Station (radio beacon building) to provide expanded interpretation and/or
scenic view (expand scenic view)

p- Explore the restoration and conversion of one of the former Lighthouse keeper’s homes (Quarters
#1) to house other functions (living history site, bookstore offsite)

g. Offer a limited number (2 times/week) of guided interpretive hikes to Crater Hill designed (location
of trail, timing, group size) to have negligible negative effects on breeding birds yet provide a quality
experience for visitors (see Objective 4.5)

r. Work in partnership with local nonprofit organizations and community leaders of Kilauea to develop
environmental, cultural, and historical interpretation materials for Kahili Quarry.
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Rationale: As one of the Service’s priority public uses, environmental interpretation is an important
management activity for the Refuge. Interpretation is a communication process that forges emotional
and intellectual connections by providing opportunities for visitors to make their own connection to the
resources. Messages and stories are often delivered through guided interpreters, self-guided interpretive
panels, interpretive exhibits, printed materials, interpretive art, and electronic media.

The visitor is first welcomed to the Point at the fee collection booth. The ranger on duty assists in
orienting visitors, answering their questions, informing them about wildlife activity that day, and
advising the visitor of Refuge services offered at the VC and Contact Station, such as free binoculars
for loan while on Refuge and docent interpretive services. Volunteers are the primary means of
personal interpretation on the Refuge. Between 2010 and 2013, the number of volunteers ranged from
103—115 annually, providing between 6,410 and 8,523 hours of service per year (USFWS 2014). The
majority of these hours were dedicated to the VS program. Volunteers help visitors use the viewing
scopes and binoculars, identify species, point out and provide information about wildlife behavior, and
provide interpretation about the Lighthouse, the Refuge, and its resources. Under optimum conditions,
there are at least two volunteers on duty, with one volunteer operating an on-call golf cart to help
visitors who may need assistance getting from the parking lot to the VC or Lighthouse. The Point, as
well as the area surrounding the Lighthouse, is staffed almost entirely by volunteers.

The Refuge has a number of interpretive panels around the Point highlighting native and nonnative
plants and wildlife. Some of the panels were done at different times, using different styles, approaches
and materials. These panels are appealing, of a good size, and are well-placed to be visible but not
obtrusive. The most recent panels were completed in 1999. The panels are permanent and are in place
year-round. Wildlife at the Refuge is seasonal. For example, whales and albatross are found in the
winter months. Thus, this can cause some confusion for the visitor.

In 1987, Congressional funding provided for the design and construction of an EE Center. Today, the
main floor of this facility serves as the VC and houses interpretive exhibits, as well as a bookstore
operated by KPNHA. When entering the Center, people are often expecting to see exhibits relating to
the Kilauea Point Light Station or the wildlife at the Refuge. However, some of the exhibits are only
tangentially related or fully irrelevant to the site. This may prove disorienting to the visitor who may
have expectations of finding information regarding the Refuge. In addition, the exhibits are badly worn.
They are out of date and interpretive messaging for children is lacking.

Over the years the interpretive exhibits have been expanded upon by the KPNHA bookstore operations
and the building has moved away from its primary intended function of education. In a survey
conducted by the U.S. Geological Survey, it was noted that visitors did not expect to see a bookstore
where they had anticipated interpretive exhibits (Sexton et al. 2011). The VC has become cluttered and
is often very crowded. The design of the VC building itself is also out of context with the historic
nature of the Kilauea Point Light Station. The building requires a high level of routine maintenance.

The Contact Station is located at the tip of the Kilauea Point Peninsula. Currently, the building contains
an interpretive display on the history of Kilauea Lighthouse, a desk staffed by volunteer docents,
binoculars for loan, as well as an area to sit and watch a video about the Refuge. It also provides a
place for visitors to escape from the rain, wind, or warm tropical sun. The building was originally
designed to house radio equipment associated with the Lighthouse so it has a small number of
windows, not allowing one to take in the expansive coastal views.

2-38 Chapter 2. Management Direction



Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

One of the most popular and notable features of the Refuge is the historic Kilauea Lighthouse, which
was list on the National Register of Historic Places in 1979. Since restoration, visits into the Lighthouse
are only possible on a guided tour. Since Lighthouse Day (the first Saturday in May) in 2014, the
Refuge started offering guided tours weekly, dependent upon staff and volunteers’ availability. Guided
tours require temporary modifications of the interior and an intensive staff and volunteer effort.
Overall, the frequency of opportunities for the public to experience the interior of the Lighthouse on
guided tours is variable; tours may in the future occur more frequently or less frequently than once per
week depending upon the availability of staff and volunteers.

As a primary host to visitors of Hawai‘i, the Refuge has the responsibility to learn about and interpret
Hawai‘i’s unique culture as well as its evolution into modern society. Sharing the ancient beliefs and
practices, cultural histories, traditional stories, chants, place names, and geographic divisions, as well
as relaying the fact that the Refuge Complex continues to support the perpetuation of traditional
cultural practices such as taro farming at Hanalei NWR and access for fishing at Kilauea (East) Cove,
are a few ways that Kilauea Point NWR is incorporating Hawai‘i’s culture into our environmental
interpretation. Additionally, the Refuge will work with local nonprofit organizations such as the
Kilauea Neighborhood Association, ‘Aina Ho‘okupu o Kilauea, KPNHA, and the Kaua‘i branch of
Hawaiian Islands Land Trust, and community leaders of Kilauea to develop environmental, cultural,
and historical interpretation materials for Kahili Quarry.

Objective 4.4 Enhance and expand environmental education.

Provide a high-quality EE program associated with the Refuge for at least 2,000 students annually. This
program should emphasize the natural and cultural history of the Refuge, as well as the role and
importance of national wildlife refuges. The EE program should include the following attributes:

Focus on students in the pre-kindergarten and elementary grades on the Island of Kaua‘i;
Tier to (or achieves) formal education standards (State, national);

Incorporate measurable learning objectives and utilizes audience-appropriate curricula;
Support and complement the Service’s mission, as well as the Refuge’s purposes and goals;
Support the Service’s “Connecting People with Nature” emphasis;

Minimize human disturbance to biological resources.

Strategies Applied to Achieve Objective:

a. Utilize interns and volunteers to assist in facilitating the EE program (schedule school groups,
develop curriculum, make presentations, conducts visits)

b. Continue to partner with KPNHA to provide support for the Refuge’s EE program, including school
bus funding

c¢. Enhance current partnerships and explore new partnerships to maximize the effectiveness and
efficiency of the EE program by working with groups of similar interest or with shared goals

d. Increase or enhance the partnerships with local, State and national EE organizations (e.g., Hawai‘i
Environmental Education Alliance (HEEA), North American Association for Environmental Education
(NAAEE). Continue participation in Statewide natural resource interpretation and EE initiatives
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e. Annually disseminate current EE program guidelines and activities offered to all educators within the
target audience

f. Ensure EE programs are accessible to and usable by children of various abilities. Utilize special
teaching approaches, equipment, or care as necessary

g. On a yearly basis, define and measure results of all EE programs and modify current programs as
needed to maximize the effectiveness of future efforts

h. Review the Refuge’s EE programs on a regular basis with a focus group of those involved with
education at the pre-K and elementary level to ensure programs are addressing the identified
environmental, educational, and community needs

i. Update curricula and materials as necessary to ensure that programs support and complement the
Service’s mission and current initiatives, as well as the Refuge’s purposes and goals

j- Develop a multifaceted Junior Ranger program to reach all ages of young visitors to the Refuge

k. Design and implement a training program that provides regular training for staff, volunteers, and
other presenters or educators to ensure a highly qualified and trained cadre

1. Work with partners to provide teacher training workshops, and explore opportunities to introduce the
KNWRC’s EE program in pre-service (teacher certification) training at Kaua‘i Community College

m. Maintain the KNWRC’s Website to promote current educational opportunities, post curricula, and
other learning resources

n. Re-examine the site layout of Kilauea Point to improve the facilitation of EE. Convert an existing
structure to a designated facility/facilities for EE (not Quarters #2)

Rationale: As one of the Service’s priority public uses, EE is an important management activity for the
Refuge. EE plays a key role in encouraging current and future generations to engage in
environmentally responsible behavior like supporting the protection of habitat for wildlife through the
National Wildlife Refuge System. With the assistance of interns and volunteers, the Refuge conducts
EE programs throughout the year with the greatest number of students visiting January—May. Between
2010 and 2013, education participants involved in on- and offsite EE programs ranged from 7,200 to
12,032 (USFWS 2014). Due to the wide variety of age groups which the EE program currently serves
(toddlers through college students) and the wide variety of subjects which the Refuge staff is asked to
teach, the staff is often responding to individual requests and scrambling to create a new program for
each one. By partnering with others to develop and implement a standards-compliant Refuge-based
curriculum for all ages and abilities, the Refuge will be able to reach more students and community
groups with a goal of developing an aware and environmentally literate citizenry. The Refuge will also
conduct trainings and outreach (e.g., through the Website) for staff, volunteers, teachers, and other
educators in order to promote the EE program. KPNHA provides funding for bus transportation for
schools that visit the Refuge, which is a significant contribution to the EE program and will continue
into future.

The winding, narrow, and steep Refuge entrance road causes complications for EE programming, as
the road cannot safely accommodate a school bus and regular visitor traffic at the same time. Because
of this, school groups participating in EE programs generally arrive at the Refuge at 8:30 a.m., before
the Refuge opens, which requires accommodation from staff. This way they can easily maneuver the
roadway and have adequate room to park. The children also have the Point to themselves and are not
distracted by the large number of visitors. However, the grassy areas where buses park is nén¢ habitat
and when the Refuge receives a heavy rain, these parking areas become muddy and soft. Although
most school groups try to leave before 10:00 a.m., they often leave after the Refuge has opened, which
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then requires a minimum of two staff to assist in safely getting the children through the busy parking
lot to their bus, as well as to stop traffic to allow the bus to exit the Refuge. By departing at 10:00 a.m.,
this leaves only 1 hour for the EE program given loading, unloading, restroom breaks, etc., which does
not lend itself to a high-quality EE program.

Given the small time window during which EE is offered (8:30 a.m. to 10:00 a.m.) many schools on the
west, south, and even east side of the island are unable to make it to the Refuge during this timeframe
given the time it takes to travel to the Refuge. Only 7 percent of Kaua‘i’s public and charter school
students (K-12) are within a 20-minute drive of the Refuge. For a majority, 68 percent, it is at least a
40-minute drive to get to the Refuge and for nearly 30 percent it takes more than an hour.
Consequently, the strategies under Objective 4.1 will facilitate EE programming by improving access
and logistics.

In 1987, Congressional funding provided for the design and construction of an EE Center. Today, the
main floor of this facility serves as the VC and houses the bookstore operated by KPNHA. The bottom
floor of the VC has a multi-purpose room. This multi-purpose room also serves as the Refuge’s
meeting room, volunteer meetings and trainings, as well as KPNHA staff and board meetings. It is also
frequently utilized by KPNHA to receive, sort, tag, and organize their merchandise. The limited
amount of large indoor space on the Refuge leads to room conflicts. Also, the size of the multi-purpose
room is often insufficient for EE programs. As such, the Contact Station adjacent to the Lighthouse is
frequently used for EE, but staff often find they are racing to pack up their EE supplies and reorganize
the room as visitors begin arriving at the Refuge. From 1997 to 2007, a portion of the bottom floor also
provided office space for the Refuge’s EE Specialist. It currently provides office space for three
KPNHA staff members, and storage for KPNHA supplies and merchandise. Converting an existing
structure to a designated facility/facilities for EE will alleviate the room conflicts and space issues.

Objective 4.5 Enhance and expand wildlife observation and photography.

Visitors are provided compatible opportunities to participate in wildlife photography and observation
with the following attributes:

e  Minimum of 75% of visitors identify the Refuge as a place for premier wildlife viewing and
photography on Kaua‘i;

e High diversity of native wildlife species (seabirds, nen€, marine mammals, turtles);

e Minimize human disturbance to biological resources.

Strategies Applied to Achieve Objective:

a. Continue to provide free viewing scopes as well as binoculars for loan, and expand the program to
include quality field identification guides for loan

b. Continue to work with KPNHA to provide wildlife viewing tools and books for purchase

c. Continue to work with existing partners and explore new partnership opportunities to provide a
variety of quality opportunities for wildlife observation and photography (e.g., photography and
wildlife art workshops)

d. Provide current and accurate information online and onsite including wildlife checklists for both avid
and casual wildlife watchers, Refuge maps, seasonal highlights, sightings, migration information, and
wildlife counts
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e. Promote wildlife observation and photography opportunities through brochures, news releases,
displays, and special events. Include messages on good wildlife observation and photography practices
to minimize disturbance

f. Clearly identify closed areas and direct visitors to comparable alternative sites both on- or off-Refuge

g. Promote the Refuge’s designation as an Important Bird Area (IBA) by the Audubon Society and
explore further designation of the Refuge as an IBA by the American Bird Conservancy

h. Work with the Hawai‘i Department of Transportation and the County of Kaua‘i to incorporate the
international binocular symbol on direction signs to identify the Refuge as a watchable wildlife location

i. Expand program offerings, workshops, activities, and exhibits used to teach and enhance wildlife
viewing skills and ethics

j- Increase compatible opportunities for up-close and personal viewing of wildlife (e.g., remote
cameras, observation/photo blinds, guided ranger and/or volunteer led hikes)

k. Expand citizen science opportunities (e.g., Christmas Bird Count)

1. Increase staff visibility among wildlife clubs/organizations (e.g., engage at meetings, conferences,
and/or events, participate in listservs, host field trips or other events)

m. Offer guided interpretive hikes 2 times/week to Crater Hill designed (location of trail, timing, group
size) to have negligible negative effects on breeding birds yet provide a quality experience for visitors.
Impacts to Seacliff Plantation residents and their roads will be considered as access options are
developed

Rationale: Observation and photography of wildlife and nature promote public understanding and
appreciation for the Refuge’s natural resources. The Refuge is one of the best accessible locations in
the main Hawaiian Islands for viewing and photographing wildlife as it has a high diversity of breeding
birds at one location. Six to eight species of seabirds, as well as Hawai‘i’s state bird, the néng, can
readily be seen by the majority of visitors. The sheer number of birds, as well as their proximity, makes
for an extremely high-quality viewing and photography experience. The National Oceanic Atmospheric
Administration (NOAA) also administers the Hawaiian Islands Humpback Whale National Marine
Sanctuary (HIHWNMS) in the waters surrounding the Refuge, and endangered kohola (humpback
whales) are readily seen offshore and photographed from December to April. Groups of nai‘a (spinner
dolphins), ‘Tlio-holo-i-ka-uaua (Hawaiian monk seal), and honu (green sea turtle) can also be seen from
the Point.

While the best viewing opportunities are on the Kilauea Point Peninsula, additional opportunities are
provided at the Overlook at the entrance to the Refuge, as well as on Crater Hill and Kahili Quarry.
They also provide a different perspective than is provided from the peninsula. As discussed previously,
the current configuration of the Overlook together with the site’s constraints pose challenges to
orienting and informing visitors.

The Refuge receives regular inquiries about the reinstitution of Crater Hill hikes from both visitors and
the community. Refuge staff recognize the value of Crater Hill for wildlife observation and
photography and the unique experience it provides. However, these hikes were suspended in 2003 due
to concerns over disturbance to active burrows of breeding “‘ua‘u kani and a colony of nesting ‘a at
levels that likely affected bird survival and reproduction. In addition, the lack of personnel to
adequately maintain trails and maintain a state of preparedness for emergency situations was a liability
issue for the Refuge. Consequently, the use was at that time deemed incompatible with the Refuge
System mission and Refuge purposes.
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In the CCP’s compatibility determination for wildlife observation and photography (Appendix B),
access to trails at Crater Hill for wildlife observation and photography was determined to be compatible
when performed under certain stipulations, including a required Refuge staff or trained volunteer guide,
minimum age, maximum group size, and limited frequency. With the exception of special, free hikes
during National Wildlife Refuge Week, reservations will be required and adults (16 years or older) will
be charged a moderate fee to join these hikes. The Service will assess erosion and compaction on trails,
and wildlife effects of visitation (e.g., disturbance and crushing of burrows) on Crater Hill and
elsewhere, and develop solutions to any problems. If monitoring reveals that levels of use or associated
impacts exceed those envisioned in the compatibility determination, the use will be re-evaluated and
modified to ensure it remains compatible or terminated if found not compatible.

In the future, in addition to enhancing and expanding opportunities for wildlife observation and
photography, the Refuge will seek to better promote the opportunities. Currently, general information
about the wildlife is provided on the Refuge’s Website; however, it does not include information such
as current highlights, sightings, or wildlife counts. A wildlife checklist is offered onsite but is directed
at avid wildlife watchers. Viewing scopes are set up in multiple locations around the Point and
binoculars are provided for loan in order to enhance wildlife viewing; however, other options such as
remote cameras, observation/photo blinds, and guided ranger and/or volunteer-led hikes will be
explored to broaden the types of offerings available.

Objective 4.6 Reduce wildlife disturbance, habitat degradation, and user conflict potential while

increasing public safety for visitors to Kahili Quarry.

Visitors at Kahili Quarry are provided opportunities to participate in wildlife-dependent uses (fishing,
wildlife photography, and observation) and have access to adjacent off-Refuge areas (Kahili Beach,
Kilauea Bay, and the Kilauea River) for boating and other stream, beach, and ocean uses such as
snorkeling, sun bathing, surfing, swimming, and walking, including dog walking, with the following
attributes:

e Build community stewardship of the Quarry area;
e Minimize human disturbance to biological resources;
e Enhance visitor safety.

Strategies Applied to Achieve Objective:

a. Work with Kilauea community to maintain a passable road to the beach and shoreline. The road will
be repaired and maintained to a standard approved by both the Service and the County of Kaua‘i (e.g.,
using crushed coral).

b. Post the jurisdictional boundary, as appropriate, within the Quarry area

c. Explore the possibility of cooperatively managing tidelands with the State

d. Replace the existing fence with a predator-resistant fence in a modified alignment for approximately
600 feet, following the base of vegetation growing down the cliffs defining Mokolea Point

e. Install bollards at the northeast end of the Quarry area to protect seabird nesting arecas
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f. Work in partnership with local nonprofit organizations and community leaders of Kilauea on
promoting community stewardship of the Quarry through habitat protection; monitoring and managing
threats to natural and cultural resources; outreach; and environmental, cultural, and historical
interpretation

g. Partner with community groups to develop welcome and orientation, educational, and interpretive
signage and messaging

h. General public access to Kahili Beach, Kilauea Bay, and the Kilauea River through the Kahili
Quarry area will be allowed 24 hours a day.

i. Allow visitors to bring and use portable stoves or self-contained barbeques (e.g., off-the-ground
portable enclosed fires), or fires within a Refuge-designated fire ring, or pit. Refuge-designated fire
rings or pits will be sited to minimize the potential spread of uncontrolled fires. Visitors will need to
bring charcoal or firewood. Fires must be attended at all times

j. All dogs brought into the Quarry area will be required to be leashed on a short (8-foot maximum)
leash and under control at all times and will not be allowed to run free

k. Explore opportunities for an overnight site host program through Special Use Permits to provide
resource protection, outreach and interpretation, and compliance monitoring

1. Work with the community stewardship partnership to explore opportunities for providing camping.
Stipulations would need to ensure that camping opportunities are compatible

m. Visitors will be allowed to erect temporary shelters (protections from the sun and rain) in the Quarry
area during daylight hours only

Rationale: The Kahili Quarry area, located on the south side of Mokodlea Point, shows signs of many
years of heavy public use, including vehicle use. The area has several fire pits, trash, and abandoned
motor vehicles. At the south end of the area, between the unimproved dirt and gravel road and the
Kilauea River, there are cleared areas that have been used for camping and a small boat slide. The area
has also been occasionally used by squatters.

The Service recognizes the importance of Kahili Quarry to the community for its natural and cultural
resources and its recreational value. We are committed to building trust and relationships to help foster
community stewardship of this area which will lead to increased involvement in safeguarding and
perpetuating natural resource preservation at the Quarry. A community partnership will also help to
leverage the Service’s limited resources. In combination with other strategies, adverse impacts to
wildlife and habitats will be limited.

Public access to off-Refuge areas (Kilauea River, Kilauea Bay, and Kahili Beach) through the Kahili
Quarry area of the Refuge for fishing, boating, and other stream, beach, and ocean uses (e.g., surfing,
swimming, sunbathing, snorkeling, and walking, including dog walking) will be allowed 24 hours a
day. Fishing on the Refuge occurring in the ocean at Kahili Quarry and in the estuary of Kilauea River
will continue to be allowed on a 24-hour basis in accordance with State regulations (see also Section
2.3.1).

Access to the Kahili Quarry area is either by motor vehicle, foot, horse, or bicycle down Kahili Quarry
Road, a rough, unimproved dirt and gravel road; by boat from the ocean or across Kilauea River; or by
wading or swimming across Kilauea River. The Refuge owns a small portion of Kahili Quarry Road
from the Refuge boundary to the end of a parking area near the estuary of Kilauea River. The Service
will continue to work with the Kilauea community to maintain a passable road to the beach and
shoreline. The road will be repaired and maintained to a standard approved by both the Service and the
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County of Kaua‘i (e.g., using crushed coral). The Service will post its jurisdictional boundary, as
appropriate, within the Quarry area. The Service will also explore the possibility of working with the
State to cooperatively manage the tidelands adjoining Kahili Quarry through interagency cooperative
agreement or other mechanisms. Cooperative management of this area would contribute to achieving
the Service’s mission, Refuge’s purposes, and would help meet several of our goals by allowing us to
protect wildlife resources through oversight of public use activities and Refuge law enforcement.

A predator-resistant fence constructed to replace the existing fence will be in a modified alignment for
approximately 600 feet, following the base of vegetation growing down the cliffs defining Mokolea
Point. It is hoped that the new fence will reduce the potential for wildlife and habitat impacts from both
trespassing humans and nonnative predators, such as free-roaming dogs.

To prevent adverse impacts to habitat due to the potential spread of uncontrolled fires, fires will only be
allowed within portable stoves or self-contained barbeques (e.g., off-the-ground portable enclosed
fires), or within a Refuge-designated fire ring, or pit. Refuge-designated fire rings or pits will be sited
to minimize the risk of spread. Visitors will need to bring charcoal or firewood; harvesting of firewood
on the Refuge is prohibited. Fires must be attended at all times.

Dogs will be allowed at Kahili Quarry; however, all dogs must be on a short leash (8 feet or less) and
under control at all times. Free-roaming dogs can harass, injure, or kill wildlife. On Kaua‘i, free-
roaming dogs have killed shearwaters and molT at nesting colonies, sometimes in large numbers in a
single incident (Hawaii Department of Land and Natural Resources 2013a and 2013b).

Other stipulations required to ensure the compatibility of uses at Kahili Quarry are enumerated in
Appendix B, Compatibility Determinations.

There is also a separate but overlapping nonexclusive access easement in favor of Seacliff Plantation
(formerly the Pali Moana Corporation) for beach access, parking, and emergency and maintenance
operations over and across Kahili Quarry Road. This access, intended solely for use by the named party
in the easement, is subject to reasonable rules and regulations for the protection of wildlife, including
those mentioned above.

Objective 4.7 Enhance and expand outreach.

Enhance and expand outreach associated with the Refuge with the following attributes:

e Support the Refuge’s goals and foster public awareness of the Service and its mission;
e Convey and reinforce the following message across all Refuge programs:
“The Service helps Americans conserve and enjoy the outdoors”;
e Incorporate outreach goals, designate target audiences, and identify key messages;
e Provide consistent and timely information to decision makers, community leaders, and the
public;
e Focus on improving and building long-term relationships with our partners and the community.

Strategies Applied to Achieve Objective:
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a. Identify key themes and messages that support Refuge goals and related local, regional, and national
conservation priorities (e.g., ‘a‘o conservation, avian disease, predator threats)

b. Identify target audiences, including community, political, economic and social leaders, conservation
groups, resource users, the news media, and other Federal, State, and local agencies

c. Explore various outreach tools, including new media technology, and strategies to reach each of the
individual target audiences

d. Invite elected officials and their staff to an annual site visit and face-to-face meeting at the Refuge

e. Provide the news media with accurate and current information which meets their deadline needs

f. Provide media with at least one Refuge related story a year

g. Partner with offsite opportunities (e.g., organizations, initiatives, programs, special events) to
maximize outreach effectiveness and efficiency. Incorporate Refuge messages when there is a high
potential of reaching target audiences. Meet regularly to discuss common challenges and collaborative
opportunities

h. Review current and potential onsite special events. Determine at least two annual events with goals
that best reach the target audience, deliver key messages, and strengthen our connection with the
community

i. Increase visibility in the community via various outreach tools (e.g., Kilauea Neighborhood
Association established communications efforts, radio segments, evening lectures, workshops,
presentations at meetings)

j- Ensure outreach and information programs are accessible to and usable by persons with various
disabilities

k. Review all existing and potential publications to determine whether they meet the Service’s and the
Refuge’s communication needs, are effectively distributed, and meet graphic standards. Revise or
eliminate as necessary

1. Monitor and evaluate results of outreach by obtaining feedback from the targeted audience to
determine whether they comprehend the outreach message. Modify current programs as needed to
maximize the effectiveness of future efforts

m. Engage all staff in regular face-to-face visits with organizational opinion leaders and decision-
makers

n. Encourage employees to join professional organizations and community organizations to enhance
Service professionalism and support

0. On a regular basis, evaluate all outreach products. Keep a detailed list of what products are
produced, how many are distributed, and document when and where they are used

p. Provide staff with opportunities for outreach training (e.g., outreach basics, building community
support, working with news media, congressional operations)

g. Work in partnership with local nonprofit organizations and community leaders of Kilauea to develop
outreach materials for Kahili Quarry.

Rationale: The mission of the Service is, “working with others to conserve, protect, and enhance fish,
wildlife, and plants and their habitats for the continuing benefit of the American people.” As reflected
in the first three words, the Service acknowledges that it cannot effectively carry out its enormous
natural resource management mission single-handedly. Thus, outreach is needed to enlist the support of
a wide range of publics by improving communications with them. The fundamental purpose of Service
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outreach is to build understanding, trust, and support from a variety of groups by helping the various
publics understand who the Service is, what we do, and why we do it.

Most of the Refuge’s current outreach efforts have been conducted on an ad hoc basis to meet the needs
of an individual event or program. While this has resulted in favorable results in some individual
instances, its overall effect has been a “scattershot” approach to communications. Existing resources
dedicated to outreach are limited. Refuge staff often notes that the public confuses the Service with
State wildlife agencies and the National Park Service. Anecdotal evidence suggests that most are not
aware of who the Service is, while an even greater number are not aware of what the Service does or
why it does this work. Messages describing how the Service is different from other government
agencies, how national wildlife refuges are different from other public lands and why the Service’s
work is important to people are currently absent.

Studies show that people believe information received from peers and community authority figures
(k@ipuna, teachers, ministers, etc.) more than they do newspapers and sources outside the community
(Rogers 2003). Therefore, as part of improving relations with the community, connections with these
individuals need to be maintained. In addition to the community, there are several other key publics,
and there are a variety of reasons why they are important to include in outreach. All of the Service
publics are constituents of elected officials and good communication with elected officials is essential
for the Service to be effective and responsive to the American public.

Conservation groups have a great interest in resource management, and their support or lack of it
influences other publics. Businesses, both small and large, can be a source of funding or support
through partnerships. Other Federal agencies, as well as State and local governments, can help give
momentum to Service initiatives, and their support can enhance a project’s likelihood of success.
Finally, the news media can directly influence virtually all other publics. Each of these different publics
can have a significant bearing on how or whether the Service accomplishes its mission and the Refuge
achieve its goals.

Objective 4.8 Enhance and expand volunteer and Friends group opportunities.

Improve volunteer and Friends group opportunities associated with the Refuge with the following
attributes:

Provide effective training and program management;

Support and complement the Service mission and current initiatives;

Increase visibility and foster conservation;

Support a variety of Refuge programs/activities and increase their effectiveness;
Encourage community involvement and strengthen relationships.

Strategies Applied to Achieve Objective:

a. Develop a general orientation packet and orientation checklist that provides new volunteers, interns,
KPNHA staff, and board members with general information on the Service and the Refuge

b. Regularly review and update handbooks and training materials to ensure they are current, and
support and complement the Service’s current initiatives as well as the Refuge’s purposes and goals
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c. Expand efforts and explore various tools and strategies to provide effective, up-to-date, and accurate
communication to volunteers, interns, and KPNHA staff

d. Regularly recognize volunteers, interns, as well as KPNHA for their contributions

e. Continue coordination with KPNHA through consistent and regular communication and regular
attendance at meetings and events

f. Review and amend, as necessary, the KPNHA Cooperative Agreement/Memorandum of
Understanding

g. Enhance and expand existing volunteer/intern program (complete needs assessment and create new
position descriptions for volunteers and interns, recruit, and train) to a corps of at least 200 volunteers
and interns in order to support a greater variety of Refuge programs

h. Develop a volunteer program that combines resource management (e.g., pest control, plant
restoration) with interpretation (e.g., guided hike and birding on Crater Hill)

i. Expand current and new partnerships to maximize volunteer/intern recruitment and training efforts,
as well as the effectiveness and efficiency of the program

j- Design and implement a training program, including a training manual, that provides regularly
scheduled training for volunteers, interns, and KPNHA staff for all Refuge program areas, not just VS

k. Every 5 years, obtain feedback and suggestions from volunteers and interns through a feedback
form, survey, or other instrument

1. Provide an orientation for Refuge staff on how to effectively work with volunteers and interns

m. Host at least 2 community work days per year (e.g., National Public Lands Day, Martin Luther King
Day of Service, National Volunteer Week) that reach at least 100 people annually

n. Strengthen coordination with KPNHA through an annual whole-day planning meeting to develop an
action plan for the upcoming year which includes goals, benchmarks, roles, timelines, implementation
strategies, and evaluation needs

o. Strengthen coordination with KPNHA to implement relevant CCP-related goals, objectives, and
strategies to ensure a clear, shared vision which meets the Refuge’s purpose

Rationale: Staff recognize that the volunteer program is a critical part of the Refuge workforce, and
that it benefits all programs and goals and strengthens community relations. This is especially true in
times of static or declining budgets. Due to the limited number of staff, the Refuge relies on assistance
from Refuge volunteers and its partnership with KPNHA, a Refuge Friends Group, to provide visitor
services such as interpretation and environmental education and habitat management (e.g., native plant
restoration, banding birds, controlling introduced predators, and monitoring). Annually, volunteers
contribute as many hours as more than 4.5 full-time employees. For more information on the volunteer
program, see Chapter 5, Section 5.3.2. In the future, successful implementation of Refuge programs
will require the use of partnerships, including expanding work with KPNHA and recruiting, training,
and retaining more volunteers.
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2.4.5 Goal 5: Identify, protect, evaluate, and interpret the cultural (including
historic) resources and heritage of the Refuge while consulting with Native
Hawaiian organizations and preservation partners and complying with
historic preservation legislation.

Objective 5.1 Implement a proactive cultural resource management program that focuses on
meeting the requirements of the National Historic Preservation Act and related legislation,

including consultation, identification, inventory, evaluation, and protection of cultural resources.

Strategies Applied to Achieve Objective:

a. Comply with Section 106 of the NHPA when conducting ground-disturbing activities. Identify
cultural resources that coincide with existing and planned roads, facilities, public use areas, and habitat
projects. Consult with Native Hawaiian organizations and interested parties. Evaluate cultural resources
for eligibility to the National Register of Historic Places. Avoid or offset impacts as necessary

b. Develop and maintain liaison with Native Hawaiian organizations, historical institutions, and other
preservation partners for research, interpretation, and protection of cultural resources

c. Conduct archival research and communication with Native Hawaiian organizations, kiipuna,
communities, and institutions to document the stories, occupation, and land use history of the Refuge

d. Prepare a cultural resource overview of the Refuge and SDMP by compiling a library of pertinent
cultural resource sites, surveys, historical documents, maps, GIS files, and prepare a report that
presents this information within 4 years of CCP completion

e. Conduct a field inventory and evaluation of cultural resources identified and predicted by the
archival research and communication program described above in concert with the information
provided by the cultural resources overview

f. Establish a Refuge-specific protocol for handling discoveries of human remains, burial objects,
sacred objects, and objects of cultural patrimony in accordance with the Native American Graves
Protection and Repatriation Act of 1990 and in partnership with Native Hawaiian organizations within
1 year of CCP completion

g. Orient and train staff to recognize and be sensitive to cultural resources

h. Investigate and evaluate nomination of the Refuge as a Traditional Cultural Property (TCP)

i. Re-inventory and re-evaluate for designation to the National Register of Historic Places the Crater
Hill radar station (State Historic Site 50-30-04-1810), and Mokolea Point sugar loading complex (State
Historic Site 50-30-04-1811)

Rationale: Cultural resources are irreplaceable and essential elements of Hawai‘i’s heritage. The
National Historic Protection Act of 1966, Archaeological Resource Protection Act of 1979, and the
Native American Graves Protection and Repatriation Act of 1990, and related legislation require the
Service to implement the kind of program described under this objective.

The National Register of Historic Places contains a wide range of historic property types, reflecting the
diversity of the Nation’s history and culture. TCP’s provide a "historic property" framework in order to
consider intangible resources (places) of a culture, typically without structured or stated boundaries. A

TCP can be defined generally as one that is eligible for inclusion in the National Register because of its
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association with cultural practices or beliefs of a living community that are rooted in that community’s
history and are important in maintaining the continuing cultural identity of the community (Parker
1998).

Objective 5.2 Create and implement, in cooperation with preservation partners, a program to

maintain, restore, reuse, and interpret the Kilauea Point Light Station.

Strategies Applied to Achieve Objective:

a. Prepare or update historic structure reports for each element of the Kilauea Point Light Station within
3 years of CCP completion

b. Prepare a historic structure treatment plan that addresses the needs, priorities, costs, and schedule for
maintenance, restoration, and reuse of each element of the Kilauea Point Light Station within 5 years of
CCP completion

c¢. Consult with historical societies, and other preservation partners to identify and prepare interpretive
media (e.g., pamphlets, signs, exhibits) that relates the story of the Kilauea Point Light Station for
visitors

d. Develop an outreach program and materials so that cultural resource messages become part of events
in the area, including the State’s Archaeology Month, National Wildlife Refuge Week, and appropriate
local festivals

Rationale: The Kilauea Point Light Station is nationally significant for its associations with maritime
history and U.S. military history as well as for its unique architectural characteristics. The Kilauea
Point Light Station lens is one of only seven second-order classical Fresnel lenses still remaining in its
original position in the United States. In addition to the Lighthouse, the station’s compound maintains
excellent integrity with the three lava rock bungalow-style keepers’ cottages, an oil storage building, a
landing, and other support facilities such as the derrick at Kilauea Point.

The Lighthouse station is open to the public and is one of the most visited sites on Kaua‘i, drawing
more than an estimated 500,000 visitors a year. The Station is compromised by the corrosive effects of
salt water decaying metals, crumbling concrete, and trapped moisture. Current restoration efforts were
completed in 2013. The Refuge offers cultural and historic activities related to the Kilauea Point Light
Station.

2.4.6 Goal 6: Ensure that all visitors enjoy safe and well-maintained
operations that contribute to a positive visitor experience.

Objective 6.1 Maintain, enhance, and replace visitor, administrative, and maintenance facilities.

To fulfill Executive Order 13514 to reduce greenhouse gas emissions and meet agency reduction
targets by 2020, relocate, modify, and replace infrastructure to become energy neutral through
utilization of alternative energy sources for vehicles and structures, conserving water, and reducing
waste with the following attributes:
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e Through its facilities, the Refuge will promote visitor and employee safety, health, and well-
being and provide a range of choices to experience the Refuge and its wildlife;

e The design and placement of Refuge facilities will be responsive to Kaua‘i’s setting. They will
blend with and be fully integrated into these unique natural and cultural settings. Refuge
facilities will be environmentally responsible and should protect wildlife, topographical
features, scenic viewsheds, hydrologic systems, and the night sky.

Strategies Applied to Achieve Objective:

a. Prepare a step-down Master Site Plan to evaluate and detail building use and
remodeling/maintenance needs

b. Include main administrative offices with new offsite visitor welcome and orientation center, if
constructed

c. Develop new maintenance baseyard (storage sheds, bays, pole barns, nursery) off the Refuge.
Options include leasing, purchasing, or co-locating with another entity

d. Remodel Quarters #3 for basic administrative and volunteer offices

Rationale: Currently the Refuge has two storage sheds, about 17 by 25 feet, and a native plant nursery,
approximately 24 by 30 feet with a perforated and mesh style roof. There is no covered maintenance
facility for equipment and vehicles at the Refuge (maintenance baseyard). Due to the coastal marine
environment, high humidity, and heavy winds that carry up salt spray from the surf below, degradation
of equipment, vehicles, and facilities is accelerated and consistently exceeds normally acceptable
mainland standards for maintenance costs and schedules. Vehicle maintenance, in particular, needs
constant attention with rust and deterioration occurring within just a few years. In addition, the distance
needed to transport supplies and equipment between refuges often substantially adds to the cost of
conducting Refuge management activities (heavy equipment used for the Refuge is transported from
Hanalei NWR due to lack of covered storage at the Refuge). The historical designation of several
buildings prevents modification to the extent needed to serve as office, maintenance, equipment, and
vehicle storage spaces. Additionally, given the nesting néné€ and ‘a‘o, acres to build such new structures
on the Point are unavailable.

In the future, Refuge facilities will demonstrate models of sustainability in the built environment through
cohesive integration of building, site, and landscape. Facilities should be as resistant as possible to
hurricanes and salt spray, employ highly efficient electrical and mechanical systems, use
environmentally responsible materials, alternative energy sources, and other materials to fit within the
community, reduce environmental effects, and reduce long-term-maintenance costs.

Public facility improvements will be designed to connect visitors to the natural habitats and wildlife of
the Refuge. Visitor needs will be identified and facilities will follow universal design standards serving a
range of cultures, ages, and abilities. Refuge facilities will exhibit lasting value, including a
consideration for life-cycle costs to achieve a cost effective, quality built environment. Whole life
costing will be applied during the design process considering maintenance, operational, and disposal
costs.

Facility design will display a visual character that is recognizable as those of the Service and the
Refuge System. Display of wildlife images, the Service shield, and Refuge System’s Blue Goose, and
repetition of materials, colors, and design elements will contribute to branding and strengthening the
Service’s image.
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Construction will also follow designated building guidelines (as identified in the North Shore
development plan and Kilauea Town Plan) such as height requirements (less than 25 feet in height) and
use best management practices to prevent adverse impacts to resources including soil and water quality.

Objective 6.2 Enhance law enforcement.

Enhance law enforcement for operational capabilities and public safety with the following attributes:

e Compliance on Special Use Permits (SUPs) achieved;
e Refuge laws enforced;
e Minimize human disturbance to biological resources.

Strategies Applied to Achieve Objective:

a. Continue to work with partners and other law enforcement agencies to protect natural resources,
eliminate criminal activity (including trespassing, access by dogs), and disturbance to sensitive areas

b. Explore concurrent jurisdiction with the State of Hawai‘i

c. Ensure the Refuge Sign Plan developed integrates law enforcement signage (boundary/fence
markings, public safety, Refuge regulations)

d. Develop a law enforcement monitoring system (including SUPs) that is reviewed and updated
annually, at a minimum

e. Develop outreach tools (e.g., brochures, Website) specifically for Refuge protection and safety issues
and identify methods for circulation

f. Provide law enforcement expertise at workshops, community/partner meetings, and public talk
opportunities

g. Provide annual training to non-law enforcement Refuge staff and volunteers on law enforcement
incident reporting, monitoring, and procedures

h. Orient new Refuge staff, including law enforcement officers and refuge managers, and volunteers to
the local culture and community

Rationale: Most law enforcement issues at the Refuge revolve around improved education of Refuge
users and visitors to reduce impacts on biological resources. Examples include vehicle and néng
impacts, loose dogs on Refuge lands, proximity to wildlife which can lead to distress or habituation,
and trespass.

Fish and wildlife law enforcement issues on lands and waters of the Refuge are under the jurisdiction
of the Service law enforcement officers. Their roles are to conduct and document law enforcement
incidents and coordinate and meet with Refuge staff as well as law enforcement partners. Primary laws
and regulations enforced include, but are not limited to:

Administration Act;

Lacey Act;

Archaeological Resource Protection Act;
Endangered Species Act;
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e Migratory Bird Treaty Act;
e Marine Mammal Protection Act;
e Code of Federal Regulations.

Zone and Refuge officers are also empowered to enforce laws as authorized. Activities could include
issuing traffic citations and warrants for arrest as they relate to drugs, trespass, hunting, fishing, and the
taking of wildlife on Federal lands and, in some instances, boating safety related to refuges.

The Refuge will establish a program to monitor compliance with the stipulations enumerated within
compatibility determinations (Appendix B). Violation of any of these stipulations could result in
temporary or permanent withdrawal of official permission to continue this use on the Refuge by
appropriate Refuge personnel. SUPs could be revoked by the Refuge manager with 30-days written
notice of noncompliance with these stipulations.

Service officers often partner with other law enforcement agencies such as the Division of
Conservation and Resources Enforcement-DLNR and other law enforcement agencies.
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Figure 2-2. Management
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Chapter 3. Physical Environment

The Hawaiian Archipelago is the world’s most isolated group of islands, lying approximately 2,400
miles southwest of San Francisco, CA. Apart from Ni‘ihau, the island of Kaua‘i is the oldest and
northernmost island of the eight main Hawaiian Islands in the Hawaiian Archipelago. Located 103
miles northwest of Honolulu, Kaua‘i is near the middle of the Pacific Ocean and south of the Tropic
of Cancer. Commonly referred to as “The Garden Isle,” Kaua‘i Island is characterized by its lush,
green environment and high average rainfall. Kaua‘i is approximately 550 square miles and is
approximately 30 miles in diameter. A 75-mile coastal state highway circumnavigates nearly the
entire island (USFWS 1989). A 2-mile county road (Kilauea Road) connects the Refuge to the Kuhio
Highway, state route 56. The Refuge is situated in the moku‘aina (district) of Ko‘olau near Kilauea
Town (Hawai‘i Department of Education 2001). The Daniel K. Inouye Kilauea Point Lighthouse is
situated on the northernmost point in the Hawaiian Island chain.

3.1 Climate

3.1.1 General Climate

Climatic conditions on the island of Kaua‘i are dominated by northeasterly tradewinds approximately
70 percent of the year. Tradewinds bring warm, tropical, moisture-laden air to Kaua‘i. As a result of
the steep topography, the northern and eastern (windward) sides of Kaua‘i have heavier rainfall than
the drier south and west (leeward) sides. Traditionally, only two seasons were recognized in Hawai‘i:
kau— the warm season occurring from May to October that is characterized by northeast winds and
an overhead sun, and ho‘oilo— the cold season, occurring from October to April and characterized
by cooler temperatures, rain, variable winds, and a lower sun (Seimers 2009, Juvik and Juvik 1998).
Temperatures during the winter months on Kaua‘i range from 65 °F to 81 °F. Summer temperatures
range from 72 °F to 88 °F (USFWS 2007). Average annual air temperature is approximately 73 °F
(Berg et al. 1997).

Prevailing ocean currents surrounding the island influence weather patterns by moderating the
surface air temperatures as a result of differential heat absorption and advection of heat. Ocean
currents in the Hawaiian Islands are moderated by the North Pacific anticyclone, a clockwise gyre
that extends from the tropics to the North Pacific (Juvik and Juvik 1998, Lau and Mink 2006). Storm-
generated ocean swells are common throughout the year. The north and west shores are pounded by
fierce North Pacific winter storms.

Kilauea Point NWR is directly exposed to the northeast tradewinds. A variable 10-20 mile-per-hour
(mph) tradewind blows across the Refuge during most of the year. During strong wind conditions,
which are not uncommon, the winds increase to 20—35 mph (USFWS 1989).

Rainfall in the main Hawaiian Islands averages 75-90 inches a year. Extreme variation in rainfall
across the islands is a result of orographic lifting. The wide range of rainfall patterns results in a
diversity of environmental settings, ranging from rain forests (more than 100 inches) to mesic forests
(50-100 inches) to semiarid deserts (less than 50 inches). As tradewinds drive the warm, moist air up
on the windward side of an island, the air is cooled. On Kaua‘i, air is forced up the steep slopes of
Mount Wai‘ale‘ale and its highest peak, Kawaikini (Blay and Seimers 2004). As air rises and cools,
it cannot hold as much moisture and condensation and so it rains.
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One of the wettest places on Earth, the plateau of Kaua‘i reaches elevations of 5,148 feet at
Wai‘ale‘ale and 5,243 feet at Kawaikini and is directly exposed to tradewinds ascending abruptly
over precipitous pali (cliffs). Average annual rainfall at Wai‘ale‘ale is 444 inches (Juvik and Juvik
1998). Water drains across the Olokele Plateau into the Alaka‘t Swamp. The rain shadow effect is
demonstrated by the dry, semi-arid, leeward, west side of the island (Blay and Seimers 2004). On
Kaua‘i, about 58 percent of rain typically falls during the 6 months between November and April, the
remaining 42 percent between May and October (USFWS 2005). Average rainfall for Waimea Town
on Kaua‘i’s west side is 12—15 inches per year. In contrast, Kilauea Town receives an average of 50—
60 inches per year (USFWS 2007). Average annual rainfall at Kilauea Point is 67.4 inches, with the
highest rainfall occurring November to March and the least amount of rainfall in the summer months
(USFWS 1989). The Kilauea area historically has experienced periods of exceptional rainfall. The
most extreme instance of record occurred in Kilauea during the storm of January 24-25, 1956. The
Kilauea Sugar Plantation Office recorded over 38 inches of rain in a 24-hour period (NCDC 2001).

There are four classes of disturbances that create major storms: cold fronts, low pressure systems,
true tropical storms, and instances of severe weather attributed to low pressure systems in the upper
atmosphere (NCDC 2001).

Long periods of rainfall in the winter are a result of Kona storms or low pressure systems from the
west (Seimers 2009). Cold fronts associated with low pressure systems move north of the Hawaiian
Islands in the prevailing westerly winds between October and April. This results in severe cloud
cover, heavy rains, and occasional thunderstorms. Because of its northwesterly location, Kaua‘i
receives more cold front storms than the other islands and can receive up to 20 cold fronts per year
(NCDC 2001, Juvik and Juvik 1998).

Episodic oceanic and atmospheric events such as the El Nifio/Southern Oscillation (ENSO) and the
Pacific Decadal Oscillation (PDO) also influence climate in the islands during specific intervals. In
El Niflo years, average sea surface temperatures in the central and eastern equatorial Pacific Ocean
are warmer than average and the easterly trade winds in the tropical Pacific are weakened. La Nina is
characterized by the opposite: cooler than average sea surface temperatures and stronger than normal
easterly trade winds. These changes in the wind and ocean circulation can have global impacts to
weather events. ENSO usually results in light tradewinds and drier conditions in the western Pacific
(Dufty 1993). During previous ENSO years in Hawai‘i, average rainfall has dropped below historical
averages (Chu and Chen 2005).

Like ENSO, PDO is characterized by changes in sea surface temperature, sea level pressure, and
wind patterns. PDO is described as being in one of two phases: warm (positive) and cool (negative).
During a warm phase, sea surface temperatures near the equator and along the coast of North
America are warmer, while in the central north Pacific they are cooler. During a cool phase, the
patterns are opposite. Within Hawai‘i, winter rainfall is negatively correlated with PDO (i.e., warm
phase PDO winters tend to be warmer and drier than average while cool phase PDO winters tend to
be cooler and wetter than average) (Chu and Chen 2005). A single warm or cool PDO phase lasts 20—
30 years. The triggering cause of PDO phase shift is not understood.

Hurricanes are not uncommon in the Hawaiian Islands. In 1950, Hurricane Hiki was the first
recorded hurricane in Hawai‘i and passed within 150 miles northeast of Kaua‘i. Kilauea Lighthouse
recorded sustained wind speed of 68 mph. In 1987, Hurricane Nina passed the northern coast of
Kaua‘i, and in 1959, Hurricane Dot had the highest wind gust recorded of 103 mph at Kilauea
Lighthouse (Wilson 1980). Two recent hurricanes caused damage to the Refuge. Winds of over 90
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mph were registered from Hurricane Iwa in 1982 (USFWS 1989). The eye of Hurricane ‘Iniki passed
directly over Kaua‘i on September 11, 1992. With 145 mph winds, Hurricane ‘Iniki was classified as
a Category 4 hurricane on the Saffir-Simpson scale (NCDC 2001). It was the most devastating
hurricane recorded in Hawai‘i’s history (Juvik and Juvik 1998). Though no major wildlife losses
were recorded (with the exception of some shearwater chicks and young boobies), infrastructure was
significantly damaged or destroyed. This included damage to the Kilauea Lighthouse lens room and
Fresnel lens, office building, two residences and detached garages, visitor center, environmental
education building, and maintenance buildings. Additionally restored native coastal vegetation on
Kilauea Point was washed or blown away. The Refuge was closed to the general public from 1992 to
1994 as a result.

3.1.2 Climate Change

The terms “climate” and “climate change” are used as defined by the Intergovernmental Panel on
Climate Change (IPCC). The term “climate” refers to the mean and variability of different types of
weather conditions over time, with 30 years being a typical period for such measurements, although
shorter or longer periods also may be used (IPCC 2007). The term “climate change” thus refers to a
change in the mean or variability of one or more measures of climate (e.g., temperature or
precipitation) that persists for an extended period, typically decades or longer, whether the change is
due to natural variability, human activity, or both (ibid).

The greenhouse effect is a natural process by which greenhouse gases (GHG) such as water vapor
(H>0), carbon dioxide (CO,), nitrous oxide (N,O), methane (CH,4), and ozone (O;) absorb infrared
radiation emitted by Earth's surface, by the atmosphere itself, and by clouds. These gases also trap
heat within the surface-troposphere system (IPCC 2007), heating Earth's surface and the lower
atmosphere. CO, is produced in the largest quantities, accounting for more than half of the current
impact on Earth’s climate.

There is consensus in the scientific community that Earth’s climate has been rapidly changing and
that changes in atmospheric composition are the primary drivers (Bierbaum et al. 2007, USGCRP
2009, EPA 2012). Although climate variations are well documented in Earth’s history, even in
relatively recent geologic time, the current warming trend differs from shifts earlier in geologic time
in two ways. First, this climate change appears to be driven primarily by human economic activities,
such as deforestation and the burning of fossil fuels, which results in a higher concentration of
atmospheric GHG. Second, atmospheric CO, and other GHG, levels of which are strongly correlated
with Earth’s temperature, are now higher than at any time during the last 800,000 years (USGCRP
2009). Prior to the start of the Industrial Revolution in 1750, the amount of CO; in the atmosphere
was about 280 parts per million (ppm). As of January 2014, atmospheric CO, was approximately
397.8 ppm (NOAA 2014).

Results of scientific analyses presented by the IPCC show that most of the observed increase in
global average temperature since the mid-20th century cannot be explained by natural variability in
climate, and is “very likely” (defined by the IPCC as 90 percent or higher probability) due to the
observed increase in GHG concentrations in the atmosphere as a result of human activities,
particularly carbon dioxide emissions from use of fossil fuels (IPCC 2007, Solomon et al. 2007).
According to the Fourth Assessment Report by the IPCC, global temperatures on Earth’s surface
have increased by 1.33 °F over the last 100 years. This warming trend has accelerated within the last
50 years, increasing by 0.23 °F each decade. Global ocean temperatures to a depth of almost 2,300
feet have also increased, rising by 0.18 °F between 1961 and 2003 (Solomon et al. 2007).
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Global climate models offer a variety of projections based on different emission scenarios. Projected
increases in global average surface temperature range from 1.1 °F to 7.2 °F by 2100, relative to 1980—
1999 levels (IPCC 2007). However, IPCC is considered to be a relatively conservative source of
climate change projections (Watson 2010, Scherer 2012). Pursuant to the assessment of the U.S.
Global Climate Research Program, global average temperature is projected to increase 2.0 °F to

11.5 °F by 2100.

Climate Change in Hawai‘i

The global climate system affects regional and local-scale climate conditions in the Pacific Islands,
including Hawai‘i. Detailed in the following sections, projected impacts to the region encompassing
the Refuge include shifting rainfall patterns, changing frequencies and intensities of storms and
drought, decreasing baseflow in streams, rising air and ocean temperatures, rising sea levels, and
changing ocean chemistry (Leong et al. 2014). Small island groups are particularly vulnerable to
climate change, sea level rise (SLR), and extreme events. The following characteristics contribute to
this vulnerability: small emergent land area compared to the large expanses of surrounding ocean,
limited natural resources, high susceptibility to natural disasters, and inadequate funds to mitigate
impacts (IPCC 2007, Mimura et al. 2007). Thus, Hawai‘i is considered to have a limited capacity to
adapt to future climate changes.

Atmospheric Events and Precipitation

Precipitation in Hawai‘i, which includes sea level precipitation and the added orographic effects,
shows a steady and significant decline of about 15 percent over the last 15-20 years (Diaz et al.
2005, Chu and Chen 2005). These data are also supported by a steady decline in stream flow
beginning in the early 1940s (Oki 2004). However, rain intensity (the type of rainfall that contributes
to stream overflow and flooding and is not beneficial for aquifer replenishment) has increased by
approximately 12 percent from 1958 to 2007 (Fletcher 2010).

The impact of climate change on water resources is dependent on shifts in precipitation amounts,
evaporation rates, storms, and atmospheric processes such as ENSO and PDO. Based on the evidence
of the history of ENSO and PDO events, it is likely that these cycles will continue far into the future.
However, the potential influence of anthropogenic climate change on ENSO and PDO is unknown.

While ENSO events have increased in intensity and frequency over the past decades, some longer-
term records have not shown a direct link to climate change and do not predict significant changes in
ENSO; however, a majority of climate forecasts do suggest an evolution toward more “El Nifio-like”
patterns. Most climate projections suggest that this trend is likely to increase rapidly in the next 50
years. Alternatively, other models predict more “La Nifia-like” conditions in the Hawaiian Islands
(Walther et al. 2002, Buddemeier et al. 2004, Timm 2008).

The exact impact of climate change on water resources is difficult to predict due to spatial variability.
On a global scale, mean precipitation is anticipated to increase. Current climate models project that
tropical Pacific and high latitude areas will experience increasing precipitation amounts, while
precipitation is likely to decrease in most subtropical regions such as Hawai‘i.

Lack of rain could lower the amount of freshwater lens recharge and decrease available water
supplies. Reduced rainfall or increased evaporation will cause a corresponding increase in the
demand for residential, commercial, and agricultural water (Giambelluca et al. 1996, Solomon et al.
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2007, Parry et al. 2007). Global climate modeling projects that net precipitation at sea level near the
Hawaiian Islands will decrease in winter by about 4—6 percent, with no significant change during
summer (IPCC 2007). Downscaling output from global climate models suggest that wet-season
(winter) precipitation will decrease by 5—10 percent, while dry-season (summer) precipitation will
increase by about 5 percent by the end of the century under a moderate emissions scenario (Timm
and Diaz 2009).

Most climate projections suggest that more intense wind speeds and precipitation amounts will
accompany more frequent tropical typhoons/cyclones and increased tropical sea surface temperatures
in the next 50 years. The intensity of tropical cyclones is likely to increase by 10—20 percent in the
Pacific region when atmospheric levels of CO, reach double preindustrial levels (McCarthy et al.
2001). One model projects a doubling of the frequency of rainfall events of 4 inches per day and a
15—18 percent increase in rainfall intensity over large areas of the Pacific.

Rising Temperatures

A study examining temperature trends over an 88-year period (1919-2006) based on measurements
from 21 temperature stations within Hawai‘i showed a long-term increase in temperature and an
accelerated rate of increase in the last few decades (0.08 °F/decade for the full record versus about
0.3 °F/decade since 1975) (Giambelluca et al. 2008). In general, warming trends are lower for
summer (May—October) and higher for winter (November—April), compared with the annual trends.
Additionally, as with the annual trends, warming in both seasons has been greater for high elevation
(i.e., greater than 0.5 miles or 800 meters above sea level) stations and for the most recent period.
Temperature variation appears to have been tightly coupled to PDO, perhaps through regional sea
surface temperature (SST) variation; however, since 1975, the air temperature trend has risen at a
faster rate than can be explained by PDO and local SST trends.

These temperature fluctuations have the potential to impact precipitation and existing moisture zones
which can influence forest structure composition. A change in forest structure could impact how well
vegetation collects water from the atmosphere and during rainfalls and how much of this water gets
infiltrated through the ground into aquifers and streams.

Sea Level Rise

According to the IPCC, the oceans are now absorbing more than 80 percent of the heat added to
Earth’s climate system. This absorption has caused average global ocean temperatures to increase
and seawater to expand. Additionally, the transfer of water mass from the land to the ocean from the
heating and melting of ice-sheets, ice caps, and alpine glaciers also influences ocean levels. Scientific
evidence suggests that the current, accelerated rate of global change began between the mid-1800s
and 1900s (Church and White 2006, Jevrejeva et al. 2008, Church and White 2011). Based on
satellite altimeter measurements, the rate of globally averaged SLR since the early 1990s has been
estimated to be 0.134 + 0.016 inches per year (Nerem et al. 2010). This is twice the estimated rate for
the 20th century as a whole based on tide-gauge reconstructions (reviewed by Bindoff et al. 2007).

Sea-level projections using semi-empirical models based on statistical relationships between
observed SLR and global temperature, coupled with projections of future global temperature, yield
estimates of global SLR ranging from roughly 3 to 5 feet by 2100 (Rahmstorf 2007, Vermeer and
Rahmstorf 2009, Grinsted et al. 2010).
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Near Pacific Island ecosystems, local SLR is influenced by the rate and extent of global SLR, as well
as changes in episodic events, such as ENSO, PDO, and storm-related conditions (Marra et al. 2012).
Topography and exposure to normal swell and storm swell produce localized differences.
Furthermore, it is important to note that shoreline sea levels are historically and currently influenced
by isostatic tectonic changes as the islands move with the Pacific Plate, which are not due to global
changes in sea level. Thus, sea level change in the Pacific is highly variable due to geologic uplift
(Michener et al. 1997, Carter et al 2001).

Sea level around the Hawaiian Islands is rising 6 to 14 inches per century (EPA 1998, Giambelluca
2008). The University of Hawai‘i Sea Level Center has estimated that between 1905 and 2006 mean
sea level rose about 0.0417 inches per year. A similar estimate was derived from shallow core
measurements of a fringing reef crest at Hanauma Bay, which concluded that O‘ahu is subsiding at a
rate of 0.0394-0.0787 inches per year. Although most of this rise is due to isostatic sinking of the
tectonic plate, global warming induced sea level increases have the potential to intensify this rise
(Nakiboglu et al. 1983, Caccamise et al. 2005).

Ecological Responses to Climate Change

Evidence suggests that recent climatic changes have affected a broad range of individual species and
populations in both the marine and terrestrial environment. Organisms have responded by changes in
phenology (timing of seasonal activities) and physiology, range and distribution, community
composition and interaction, and ecosystem structure and dynamics. For example, paleoecological
studies have shown that the distribution of vegetation is highly influenced by climate.

The reproductive physiology and population dynamics of amphibians and reptiles are highly
influenced by environmental conditions such as temperature and humidity. For example, whether a
sea turtle is male or female is determined by the temperature of the nest environment; thus, higher
temperatures could result in a higher female-to-male ratio. In addition, increases in atmospheric
temperatures during seabird nesting seasons could have an effect on seabirds and waterbirds through
increased heat stress leading to mortality or inundation of breeding sites due to SLR or storm surge
(Duffy 1993, Walther et al. 2002, Baker et al. 2006, Young et al. 2012).

Warming has caused species to shift toward the poles or higher altitudes and changes in climatic
conditions can alter community composition. Increases in CO; levels can impact plant photosynthetic
rates, reduce water stress, decrease nutrient content, and lower herbivore weights. Climate change
can increase the loss of species. Some of the characteristics that make species vulnerable include
small population sizes, restricted or patchy ranges, occurrences at either high or low-lying areas, with
limited climatic ranges, and narrow or specific habitat requirements—all characteristics of
endangered species in Hawai‘i. Although there is uncertainty regarding these trajectories, it is
probable that there will be ecological consequences (Vitousek 1994, Walther et al. 2002, Ehleringer
et al. 2002).

The Hawaiian Islands were recognized in a report as 1 of 10 places to save for endangered species in
light of climate change (ESC 2011). Climate change has the potential to influence two important
ecological issues in the State of Hawai‘i: endangered species and pest species. Species decline has
resulted from habitat loss, introduced diseases, and impacts from pest species. Changes in climate
will add an additional threat to the survival of these species. For example, warmer night temperatures
can increase the rate of respiration for native vegetation, resulting in greater competition from pest
plants. Furthermore, climate change may enhance existing pest species issues because alterations in

3-6 Chapter 3. Physical Environment



Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

the environment may increase the dispersal ability of flora or fauna. Species response to climate
change will depend on the life history, distribution, dispersal ability, and reproduction requirements
of the species (DBEDT and DOH 1998, Middleton 2006, Giambelluca 2008).

The Service is supporting regional landscape conservation cooperatives. These cooperatives are
public-private partnerships that recognize that conservation challenges transcend political and
jurisdictional boundaries and require a more networked approach to conservation—holistic,
collaborative, adaptive, and grounded in science to ensure the sustainability of America’s land, water,
wildlife, and cultural resources. The local version of these landscape conservation cooperatives is the
Pacific Islands Climate Change Cooperative (PICCC), headquartered in Honolulu, Hawai‘i, and
working across the Pacific. The PICCC was established in 2010 to assist those who manage native
species, island ecosystems, and key cultural resources in adapting their management to climate
change for the continuing benefit of the people of the Pacific Islands. The PICCC steering committee
consists of more than 25 Federal, State, private, indigenous, and nongovernmental conservation
organizations and academic institutions, forming a cooperative partnership that determines the
overall organizational vision, mission, and goals.

At the Refuge, climate change could, among other things, reduce the areal extent of beaches,
including the small and secluded beach in the Kilauea (East) Cove which is used by foraging
shorebirds (e.g., ‘ulili, ‘akekeke, and kolea), roosting seabirds (e.g., ‘iwa and ‘@ [brown boobies and
red-footed boobies]), and by ‘Tlio-holo-i-ka-uaua and honu as a haul-out site for resting and
potentially for pupping and/or nesting; and, in the Kahili Quarry area, by Refuge visitors for
recreation. There may also be effects on Refuge vegetation communities and the wildlife they
support; on the near-shore ocean environment which supports marine life preyed upon by Refuge
sea- and shore birds, and enjoyed by Refuge visitors; and on the waterway that drains to the ocean
through Kilauea River and adjacent riparian and wetland habitats. Additionally, high-island refuges
like Kilauea Point could become increasingly important to sea- and shore birds since the areal extent
of their breeding, foraging, loafing, and other habitats on low-islands in the mid-Pacific Ocean would
be reduced or displaced as a result of SLR (Reynolds et al. 2015).

Additionally, national wildlife refuges will be exploring options for more effective engagement with
visitors on this topic. The 2010-2011 National Visitor Survey collected information about visitors’
levels of personal involvement in climate change as it relates to fish, wildlife, and their habitats, and
the visitors’ beliefs regarding this topic (Sexton et al. 2011). Items draw from the “Six Americas”
framework for understanding public sentiment toward climate change (Leiserowitz, Maibach, and
Roser-Renouf 2008) and from literature on climate change message frames (e.g., Nisbet 2009). Such
information provides a baseline for understanding visitor perceptions of climate change within the
context of fish and wildlife conservation that can further inform related communication and outreach
strategies.

For Kilauea Point NWR, the majority of visitors believe the following regarding climate change as it
relates to fish, wildlife, and their habitats:

* Future generations will benefit if we address climate change effects;

» It is important to consider the economic benefits to local communities when addressing
climate change effects; and

*  We can improve our quality of life if we address the effects of climate change.
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The majority of visitors do not believe:
» There has been too much emphasis on the catastrophic effects of climate change.

Forty-two percent of visitors indicated that their experience would be enhanced if Kilauea Point
NWR provided information about how they could help address the effects of climate change on fish,
wildlife, and their habitats. Framing the information in a way that resonates most with visitors may
result in a more engaged public who will support strategies aimed at alleviating climate change
pressures (Sexton et al. 2011).

3.2 Hydrology

The hydrologic processes that occur in the Hawaiian Islands are unique compared to continental
landmasses or temperate zones. Drainage basins are typically small and streams are characterized by
steep longitudinal profiles and numerous waterfalls (Lau and Mink 2006).

Rainfall contributes roughly 2.88 million gallons per day (mgd) to the water budget of Kaua‘i Island
(County of Kaua‘i 2001). This rainwater recharges two vital water resources: groundwater and
surface water.

Groundwater, which occurs beneath the surface, is the primary water resource in Hawai‘i. The major
fresh groundwater systems are freshwater-lens or dike-impounded systems, which are below the
water tables (USGS 2000). Groundwater can occur as a thin basal lens, as well as high-level aquifers
where freshwater does not float on seawater (Juvik and Juvik 1998).

Surface water is water flowing in stream channels, lakes, ponds, or wetlands. This water originates
from precipitation (e.g., direct rainfall, fog drip), surface runoff derived from rainfall, and
groundwater seepage. Streams are classified as intermittent or perennial based on flow conditions.
Perennial streams are streams that have continuous flow all year, whereas intermittent streams are
those which normally cease flowing during certain times of the year. The longest flowing stream on
Kaua‘i is the Waimea River/Po‘omau Stream, a perennial stream which flows 19.5 miles. Perennial
streams, which are generally sustained by groundwater in aquifers, are usually restricted to the
windward sides of islands that receive more rain (Juvik and Juvik 1998).

Prior to European settlement, water was controlled by the konohiki (headman) as part of the
ahupua‘a system; an ahupua‘a is a usually wedge-shaped land division beginning at the top of the
mounting and running down to the sea. Water was considered sacred: it was a gift from Kane I ka
wai ola (Procreator in the water of life) and delivered by Lono makua (the Rain Provider). The wai
(water) was “life” for the farmer as it was necessary for kalo (taro), which was grown in the streams,
valleys, and springs.

Today, the use of water resources in the Hawaiian Islands is regulated by the State Water Code,
Chapter 174C, and governed by the State Commission on Water Resource Management (CWRM).
This agency issues permits to regulate the use of surface and ground water. Between 1988 and 1989,
water users in Hawai‘i were required to register their water sources and declare their water uses to
CWRM (CWRM 1992). A water right is a legal entitlement to use a certain amount of water from a
particular source for a beneficial use. Outside designated water management areas landowners have
the right to “reasonable use” of underlying groundwater and riparian water, providing it does not
harm the uses of other users (Miike 2004). Specific water rights for descendants of Native Hawaiians
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who inhabited the Hawaiian Islands prior to 1778 are discussed in Section §174C-101 of the State
Water Code.

The Refuge is located in the Kilauea watershed, which is a little over 8,000 acres. There are no
hydrological features (e.g., streams, tributaries, ponds, lakes, groundwater) on the fee-owned areas of
the Refuge. However, in the non—fee-owned and adjacent areas of the Refuge, there are several
streams and freshwater ponds. To the east is Kilauea River, a perennial stream that is 4 miles long
and empties out to Kilauea Bay via Kahili Beach (also known as Rock Quarry Beach). It begins as
two main streams coming off the Kamo‘okoa Ridge and from Mount Namahana (Halualanai and
Pu‘u Ka Ele streams) and converges southwest of the Refuge to become Kilauea River. This river has
an average flow of 8.21 cubic feet per second (USFWS 2007).

There are also two waterfalls along the river makai (ocean side) of Kithio Highway. Intermittent
tributaries run off Kilauea River and include Kaluamakua and Wailapa. Additional intermittent
streams to the east include Kulihaili and Pila‘a. To the west of the Refuge, Niu is categorized as a
nonperennial stream, while Pu‘ukumu is a perennial stream and has a stream gage (USGS station
number 16097900). Along the northern boundary of the Refuge are coastal waters, which are State-
owned and managed. According to the State Department of Health’s water quality classification, the
coastal waters directly below the Refuge are classified as Marine Waters Class A (EPA 1988):

It is the objective of this class of waters that their use for recreational purposes and aesthetic
enjoyment be protected. Any other use shall be permitted as long as it is compatible with the
protection and propagation of fish, shellfish, and wildlife, and with recreation in and on these
waters. These waters shall not act as receiving waters for any discharge which has not
received the best degree of treatment or control compatible with the criteria established for
this class.

According to the Federal Emergency Management Agency’s Flood Insurance Rate Maps, Refuge
lands and surrounding areas are zoned X, which is the flood insurance rate zone that corresponds to
areas outside the 500-year floodplain, areas within the 500-year floodplain, and to areas of 100-year
flooding where average depths are less than 1 foot, areas of 100-year flooding where the contributing
drainage area is less than 1 square mile, and areas protected from the 100-year flood by levees. No
based flood elevations or depths are shown within this zone. The Kilauea River is in both Zones AE
and VE; however, the Refuge sits well above this. Zone VE is the flood insurance rate zone that
corresponds to the 100-year coastal floodplains that have additional hazards associated with storm
waves. The 34- to 36-foot base flood elevations derived from the detailed hydraulic analyses are
shown at selected intervals within this zone. Zone AE is the flood insurance rate zone that
corresponds to the 100-year floodplains that are determined in the flood insurance studies by detailed
methods. In most instances, whole-foot base flood elevations derived from the detailed hydraulic
analyses are shown at selected intervals within this zone (DLNR 2011).

3.3 Topography and Bathymetry

The Kilauea River Valley provides drainage for the nearby mountains, mainly Kamo‘okoa ridge. The
fee-owned part of the Refuge is higher in elevation, with the highest point on Crater Hill at 568 feet,
as indicated by the USGS marker. Kilauea Town itself is a flat plain.
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3.4 Geology and Geomorphology

Kaua‘i, which is approximately 550 square miles, consists of a single great shield volcano that is
deeply eroded and partly veneered from much later volcanic activity. The shield volcano was created
by the extrusion from lava of the Waimea Canyon Volcanic Series during the late Pliocene Epoch.
Following the cessation of the main volcanic-building event, there was renewed volcanic activity
with the extrusion of the post-erosional Koloa Volcanic Series. Rocks of the Koloa Volcanic Series
are generally characterized as thick flows of dense basalt extruded from dozens of vents and are
associated with pyroclastic materials that form low cinder cones at the vent (Blay and Siemers 2004).
Kaua‘i is unique among Hawaiian volcanoes because it lacks an obvious rift zone and also has a
large caldera complex with a graben (depressed block of land bordered by parallel faults) (Juvik and
Juvik 1998). Kaua‘i is also the oldest of the main Hawaiian Islands, with substrates aging from 3.8 to
5.6 million years.

Kilauea Point is a volcanic cone complex that was formed later, during the vents of Koloa volcanics
(3.65—0.52 million years ago). It is the remnant of the former Kilauea volcanic vent that last erupted
about 500,000 years ago. Two islands, both formerly portions of this volcanic crater, lie off the coast
(Moku‘ae‘ae and Makapili). Crater Hill is the highest peak, rising 568 feet from sea level. Due to
coastal erosion, only about one-third of the Kilauea volcano complex still exists, but at one time
probably had a diameter of at least 1.2 miles (Blay and Siemers 2004). The east (Mdkdlea Point) and
west flanks drop away approximately 200 feet. Slopes range from 10—70 percent (USFWS 1989).

According to the Kaua‘i County General Plan, the Refuge is also considered an important land form
according to its heritage resources map.

3.5 Soils

The soils of Kilauea Point and the adjoining Crater Hill consist primarily of Lihu‘e Silty Clay.
Mokadlea Point, Makapilli Rock, and the ocean cliff surrounding Kilauea Point are exposed bedrock
consisting of basalt and andesite. The soil types (Lihu‘e-Puhi association) are deep, nearly level to
steep, well-drained soils that have a fine textured or moderately fine textured subsoil (Foote 1972).
Adjacent areas to the Refuge are composed primarily of oxisols (Lthu‘e-Puhi association, which
make up about 12 percent of the island), which contain no more than 10 percent weatherable
minerals, and low cation exchange capacity. Oxisols are always a red or yellowish color, due to the
high concentration of iron (III) and aluminum oxides and hydroxides. In addition, they also contain
quartz and kaolin, plus small amounts of other clay minerals and organic matter (Hue et al. 2010).

The elevation of the Lthu‘e-Puhi soil association ranges from near sea level to 800 feet. Areas along
the coast as well as bordering Kilauea River are categorized as rough mountainous land, rough
broken land, rock outcrop association (which makes up 50 percent of the island). Such soils are well-
drained to excessively drained, very steep to precipitous lands of mountains and gulches. The
elevation of this soil association ranges from near sea level to 5,170 feet (Foote 1972).

Kilauea town and the surrounding area have a history of agriculture (e.g., ranching, sugar plantation).
These uses may have impacted present day soils (e.g., chemicals, soil composition). For instance, in
the 1920s, Kilauea Sugar Company planted ironwood to prevent wind erosion and stop the salt air
from abrading cultivated crops. Introduction of this new vegetation type to the area may or may not
have affected soils (USFWS 1989).
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3.6 Fire

Unlike the continental United States, where fire can play a large role in ecosystem function and
species adaptations, fire is a relatively infrequent disturbance regime in Hawaiian ecosystems. The
two primary sources of natural fires are lava flows and lightning strikes (Mueller-Dombois and
Lamoureux 1967, Mueller-Dombois 1981, Smith and Tunison 1992). Most ecologists agree that
natural fire has not played a significant ecological or evolutionary role in most Hawaiian ecosystems.
Most native vegetation is not conducive to fire spread, producing low fuel loads and/or litter of
relatively low flammability. When fires did occur, they probably did not spread quickly or
extensively due to the patchiness inherent in native habitats. While fires certainly occurred, they were
not a formative force in the distribution or type of vegetation found in native Hawaiian habitats.

However, early Polynesians used fire to clear much of the native forests of Hawai‘i for agricultural
purposes. In the past 200 years, a vast array of nonnative plants and animals have been imported and
released into the Hawaiian landscape. The contemporary fire regime in the alien dry grasslands is one
of moderate intensity, high frequency (less than 35 years) stand replacement fires that perpetuate the
dominant grasses. Under this fire regime, burns are typically complete with little patchiness except
under low fire intensity weather conditions, where rock outcrops limit fuel loading, or where fires
burn into mixed fuels or another vegetation type. With very few exceptions, fires in these systems
benefit alien species and exclude natives. No native species has ever been shown to successfully
compete with alien grasses after successive fires.

Most of the vegetation at KPNWR is degraded coastal woodlands (scrub, shrub, and forest) with
large open areas of grass. Due to the mild climate, the vegetation on and adjacent to the Refuge
experiences a year-round growing season. The exposed nature and strong winds of many areas on the
Refuge increase chances of wildfire onsite.

A Cooperative Fire Protection Agreement between the Kaua‘i County Fire Department and KNWRC
was established for initial attack, suppression, and mop-up of wildfires within Refuge lands on
Kaua‘i. No prescribed burning has occurred on the Refuge; only small piles of vegetation debris have
been burned.

KNWRC has a Wildland Fire Management Plan that was completed in 2004. Small-scale prescribed
burns might be occasionally necessary as a method of disposal of woody debris. Prescribed burns
would also require individual burn prescriptions. A Hawai‘i State Department of Health (HDOH)
burn permit may also be necessary for each prescribed burn to minimize effects on air quality. The
prescribed fire season is expected to be from September to February. Conditions for the permit would
exclude specified time periods (“no-burn” days) as broadcast by the National Weather Service.

3.7 Environmental Contaminants

In 2011, a contaminants assessment was conducted for the Refuge, and it concluded that no major
contaminant issues existed at that time (USFWS 2011). Historically, however, contaminants did exist
on the Refuge. Built in 1913 as a navigational aid for commercial shipping between Hawai‘i and
Asia, Kilauea Lighthouse guided ships and boats safely along Kaua’i’s rugged north shore for 62
years. The lighthouse contains a unique Fresnel lens that weighs about 4.5 tons and was designed to
“float” on mercury and pressurized air. In 1998 a mercury leak was discovered by a maintenance
worker while chipping rust off the ceiling between the second and third floors. In October 1998 the

Chapter 3. Physical Environment 3-11




Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

mercury was cleaned by a hazmat team and properly disposed of. A follow up inspection showed that
mercury was no longer present in the clean-up zone or surrounding areas (Paglinawan 1998).

A Formerly Used Defense Site (FUDS) exists on the Refuge but should no longer be a source of
contaminants. Previous records, studies, and interviews indicate the Kilauea Radar Station was
constructed by the U.S. Army Corps of Engineers shortly after the outbreak of World War II between
1941and 1942. Records indicate that the station was one of three radar installations located on the
island of Kaua‘i. The station was constructed on the highest point of the Crater Hill parcel and
included two tunnels (one for radio and one for radio operations), an electrical generation plant, and a
200-foot radar tower. Records indicate that after the war, former landowner Kilauea Plantation used
one of the tunnels as a storage area for explosives. An underground tank used to hold petroleum
products was removed from the site (Dept. of the Army 1991).

An internal Service environmental compliance audit report was performed in August 2010 for
Kilauea Point NWR. The purpose of the audit was to assess compliance status with Federal, State,
and local environmental regulations. This also included compliance with all DOI and Service
policies, Executive orders, and any other applicable requirements. Eight findings related to some
management categories (hazardous, toxic, pesticide, petroleum/oil/lubricants) were identified for
corrective action (mostly related to improving storage, labeling, and training).

3.8 Air Quality

Due to the tradewinds experienced year-round on Kaua‘i, as well as the low population and
development on the island, air quality is not considered a problem. However, due to an active
volcano on the island of Hawai‘i, air quality is periodically affected by vog (volcanic smog)
depending on the eruption and prevailing winds, although Kaua‘i is the least impacted, being farthest
away from Hawai‘i Island. HDOH, which began monitoring activities in 1957, manages several air
quality monitoring stations found on O‘ahu, Maui, and Hawai‘i Islands. These stations monitor
pollutants to assess air quality compliance with State and Federal standards (standards can be found
at http://hawaii.gov/health/environmental/air/cab/index.html, link “Federal and State Ambient Air
Quality Standards).

Air quality regulations in the U.S. are based on a set of air quality standards, which are the National
Ambient Air Quality Standards. These standards are set to protect the public health and welfare and
determine if areas are in attainment or nonattainment. HDOH monitors carbon monoxide, hydrogen
sulfide, nitrogen dioxide, ozone, fine particulate matter (10 and 2.5 micrometers), lead, and sulfur
dioxide. Only O‘ahu, Maui, and Hawai‘i Islands are monitored for these pollutants. There is a
monitoring station on Kaua‘i, but it is a special purpose monitoring station, located at Niumalu, that
monitors specifically for cruise ship emissions. This station was made operational in 2010. A
previous monitoring station was also located in Lihu‘e which monitored only for particulate matter
10 and was closed in 2007 (Kihara pers. comm. 2011).

Air quality concerns on Kaua‘i focus on the west side, where a major power generation facility and
most of the large-scale agriculture and military facilities are found. The Air Quality Index (based on
measuring ground-level ozone, particle pollution (also known as particulate matter), carbon
monoxide, sulfur dioxide, and nitrogen dioxide) for Hawai‘i is considered to be satisfactory with air
pollution posing little to no risk. In 2009, the State was in attainment of all National Ambient Air
Quality Standards (excluding exceedances due to volcanic activity). A 5-year trend analysis of
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ambient air quality shows that, with the exception of particulate matter 10 (due to fireworks and
construction activities), recorded pollutants are well below both State and Federal standards (DOH
2010).

Additional air quality-related emissions involve GHG. In 2007, it was estimated that approximately
24,270,000 metric tons of GHG emissions were produced in Hawai‘i, with transportation and electric
power comprising 88 percent of the total emissions. Kaua‘i contributed 3 percent to the total State
emissions, with a majority of this 3 percent composed of the transportation and electric power sectors
(DBEDT 2008). These estimates do not include fuels that were exported, used on international
aircraft or ship operations, or used by the military in the State. Additionally, Hawai‘i is developing
means to reduce its GHG emissions. In 2007, the State of Hawai‘i enacted Act 234, which set a goal
to reduce GHG emissions to 1990 levels by 2020.

An internal Service environmental compliance audit report was performed in August 2010 for
Kilauea Point NWR. The purpose of the audit was to assess compliance status with respect to
Federal, State, and local environmental regulations. This included compliance with all DOI and
Service policies, Executive orders, and any other applicable requirements. The August 2010 audit
showed no major findings of violations of air emissions management.

3.9 Water Quality

On Refuge-owned lands, there are no hydrological features, so water quality is not assessed.
However, Kilauea River (which runs through the boundary of the Refuge on non-Refuge owned
lands) is listed on the EPA 303(d) List of Impaired Waters for turbidity (HDOH 2008).

Heavy rainfalls are a factor for water quality because during such floods and storms, debris and
sediments are washed downriver.

An internal Service environmental compliance audit report was performed in August 2010 for
Kilauea Point NWR. The purpose of the audit was to assess compliance status with respect to
Federal, State, and local environmental regulations. This also included compliance with all DOI and
Service policies, Executive orders, and any other applicable requirements. The August 2010 audit
showed no major findings of violations of water quality management.

3.10 Visual Quality

The dramatic views of the coastline from the areas open to the public on the Refuge are commonly
photographed by visitors. The lighthouse and the peninsula on which it stands are also commonly
photographed sites (both from the ground and aerially) with images often used for tourism and sight-
seeing/attractions related purposes.

The Kilauea town plan also identifies views as part of Kilauea’s assets (Figure 3-1) and a desire to
retain Kilauea’s rural charm and scenic landscapes.
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Figure 3-1. Kilauea Assets Map (County of Kaua‘i 2006).
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3.11 Surrounding Land Uses

Under the State Land Use Law (Act 187), Hawai‘i Revised Statute Chapter 205, all lands in the State
are classified into four districts: Agriculture, Rural, Conservation, and Urban. Conservation Districts,
under the jurisdiction of the Hawai‘i Department of Land and Natural Resources, are further divided
into five subzones: Protective, Limited, Resource, General, and Special (Hawai‘i Administration
Rules, Title 13, Chapter 5). The other three districts are under the jurisdiction of the counties.

Most of the land in the Kilauea area is private property, with some county (about 95 acres) and few
State (a little over 4 acres) properties. Lands to the south of the Refuge are part of Kilauea town,
which includes residential areas, schools, a county park, and commercial properties (e.g., stores,
restaurants, markets). Areas of Kilauea (lands west, south, and east of the Refuge) include high-end
properties with large residential estates priced in the millions. Most of Kilauea is zoned as agriculture
with Kilauea town proper (or commercial core) zoned Urban. Within the larger Kilauea area are
orchard operations to small farms specializing in organic produce (County of Kaua‘i 2006). Most of

the Kilauea area is identified as prime agricultural land under the State’s agricultural lands of
importance.
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Areas directly along the coast are zoned Conservation. Areas on and adjacent to the Refuge are also
zoned as special management areas under the Coastal Zone Management Program (see figures in
Chapter 1 for location maps and Chapter 5 for further information on towns). The Kaua‘i Public
Land Trust (which is now part of the Hawaiian Islands Land Trust) also owns lands, for the purpose
of conservation, within the approved Refuge boundary.

Within the approved Refuge boundary, adjacent waterways (e.g., Kilauea River) provide recreation
(e.g., fishing, kayaking) and a beach area (Kahili) that is used for picnicking, swimming, surfing, etc.
The Hawai‘i Department of Land and Natural Resources manages the fisheries and aquatic resources
in the Kilauea River.

The coastal waters around the Refuge are also part of the Humpback Whale National Marine
Sanctuary which is jointly administered by the State and NOAA. Directly north and to the west of
Moku‘ae‘ae Rock/Sea Stack is a State marine managed area (bottomfish restricted fishing area).
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Chapter 4. Refuge Biology and Habitats

This chapter addresses the biological resources and habitats of Kilauea Point NWR; however, it is
not an exhaustive overview of all species and habitats occurring within the Refuge. The chapter
begins with a discussion of biological integrity; we then focus on the presentation of pertinent
background information for the priority resources of concern and other benefitting species designated
under the CCP. Background information includes descriptions, locations, conditions, trends, key
ecological attributes, and threats (stresses and sources of stress) to the habitats and/or associated
resources of concern. The information presented was used to develop goals and objectives for the
CCP (see Chapter 2).

4.1 Biological Integrity, Diversity, and Environmental Health

The Improvement Act directs the Service to ensure that the biological integrity, diversity, and
environmental health (BIDEH) of the Refuge System is maintained for the benefit of present and
future generations of Americans. The Service’s policy on BIDEH (601 FW 3) also provides guidance
for consideration and protection of the broad spectrum of fish, wildlife, and habitat resources found
on refuges and associated ecosystems that represent BIDEH on each refuge. The Refuge
Administration Act, as amended by the Improvement Act, clearly establishes that wildlife
conservation is the singular Refuge System mission. House Report 105-106 accompanying the
Improvement Act states “...the fundamental mission of our System is wildlife conservation: wildlife
and wildlife conservation must come first.” BIDEH is a critical component of wildlife conservation.

BIDEH policy defines biological integrity as “the biotic composition, structure, and functioning at
genetic, organism, and community levels comparable with historic conditions, including the natural
biological processes that shape genomes, organisms, and communities.” Biological diversity is
defined as “the variety of life and its processes, including the variety of living organisms, the genetic
differences among them, and communities and ecosystems in which they occur.” Environmental
health is defined as the “composition, structure, and functioning of soil, water, air, and other abiotic
features comparable with historic conditions, including the natural abiotic processes that shape the
environment.” In simplistic terms, elements of BIDEH are represented by native fish, wildlife, plants,
and their habitats, as well as those ecological processes that support them.

Biological integrity lies along a continuum from a completely natural system to a biological system
extensively altered by considerable human impacts to the landscape. No modern landscape retains
complete BIDEH. However, we strive to prevent the further loss of natural biological features and
processes. Maintaining or restoring biological integrity is not the same as maximizing biological
diversity. Maintaining biological integrity may entail managing for a single species or community at
some refuges and combinations of species or communities at other refuges. Maintaining critical
habitat for a specific endangered species, even though it may reduce biological diversity at the refuge
scale, helps maintain biological integrity and diversity at the ecosystem or national landscape scale.

Historically, migratory and nonmigratory native birds and native coastal plant communities may have
thrived in the Kilauea Point area in some or most years and on multiple islands on much larger
landscapes. This is supported by fossil and subfossil records of species in lowlands, previously
thought to be restricted to higher elevations or other islands, including, ‘a‘o, ‘ua‘u, and néné (Burney
et al. 2001). Native coastal ecosystems are among the most threatened ecosystems in the Hawaiian
Islands due to the long-term presence of humans and the negative effects of their actions—
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specifically, development, agriculture, fire, and the introduction of invasive species. Therefore, to
conserve native plant and animal populations at larger landscape scales to support long-term regional
conservation goals, we may manage habitats at the Refuge to maintain higher densities of native
species than those that may have occurred historically at the Refuge level because of loss and
degradation of surrounding habitat.

On refuges, we typically focus our evaluations of biological diversity at the refuge scale; however,
these refuge evaluations can contribute to assessments at larger landscape scales. We strive to
maintain populations of breeding individuals that are genetically viable and functional. Evaluations
of biological diversity begin with population surveys and studies of flora and fauna. The Refuge
System's focus is on native species and natural communities such as those found under historical

conditions.

We evaluate environmental health by examining the extent to which environmental composition,
structure, and function have been altered from historic conditions. Environmental composition refers
to abiotic components, such as air, water, and soils, all of which are generally interwoven with biotic
components (e.g., decomposers live in soils). Environmental structure refers to the organization of
abiotic components, such as atmospheric layering, aquifer structure, and topography. Environmental
function refers to the processes undergone by abiotic components, such as wind, tidal regimes,
evaporation, and erosion. A diversity of abiotic composition, structure, and function tends to support
a diversity of biological composition, structure, and function.

We strive to manage in a holistic manner the combination of BIDEH. We balance all three by
considering refuge purposes, Refuge System mission, and landscape scales. Where practical, we
support the return of extirpated native species in the context of surrounding landscapes. The elements
of BIDEH for Kilauea Point NWR are summarized in Table 4-1 below.

Table 4-1. Biological Integrity, Diversity, and Environmental Health.

Habitats

Historic habitat
attributes

Historic natural
processes responsible
for these conditions

Current limiting factors

Coastal mixed

Native-dominated

Shallow, well-drained,

Invasive species: ironwood,

woodland- coastal dry-mesic highly erodible, saline, | Christmasberry, lantana,
grassland shrubland, mixed shrub | phosphorus-rich soils haole koa, introduced
and grassland, and (e.g., guano); wind and | mammalian and avian
mixed shrubland and water erosion; low predators and scavengers and
forest communities annual precipitation; insect pests; ungulate rooting
with <45° slope. and grazing (geese). and grazing; climate change;
human development;
Potential conservation vehicular and human traffic.
species: nene, pueo,
seabirds including
molt, ka ‘upu, ‘a‘o, and
rare native coastal
plant communities
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Habitats Historic habitat Historic natural Current limiting factors
attributes processes responsible
for these conditions
supporting threatened
and endangered plants
and endemic insects.
Sea cliff Native-dominated Shallow, well-drained, | Invasive species: ironwood,

coastal dry-mesic
shrubland, mixed shrub
and grassland, and
mixed shrubland and
forest communities
with >45° slope.

Potential conservation
species: seabirds
including ‘iwa, ‘a,
‘ua‘u kani, koa‘e kea
and rare native coastal
plant communities
supporting threatened
and endangered plants
and endemic insects.

highly erodible, saline,
phosphorus-rich soils;
wind, wave, and water
erosion; and low
annual precipitation.

Christmasberry, lantana,
haole koa, introduced
mammalian and avian
predators and scavengers and
insect pests; climate change;
human development; human
trespass

Beach strand

Bare sand, gravel, or
rock within or just
above the tidal zone;
sparsely vegetated by
native- dominated
coastal dry herbland
and mixed
communities.

Potential conservation
species: ‘ilio-holo-i-ka-
uaua, honu, migratory
shorebirds, ‘iwa, a,
and rare native coastal
plant communities.

Well-drained, sandy to
rocky substrates; wind
and water erosion;
wave inundation; saline
environment; low
annual precipitation.

Invasive species: ironwood,
Christmasberry, lantana,
haole koa, introduced
mammalian and avian
predators and scavengers and
insect pests; climate change;
human trespass
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4.2 Priority Resources of Concern

4.2.1 Analysis of Resources of Concern

In identifying resources of concern (ROCs), the team followed the process outlined in the Service’s
Identifying Refuge Resources of Concern and Management Priorities: A Handbook (USFWS 2010).
As defined in the Service’s Policy on Habitat Management Plans (620 FW 1), ROCs are:

“all plant and/or animal species, species groups, or communities specifically identified in
refuge purpose(s), System mission, or international, national, regional, state, or ecosystem
conservation plans or acts. For example, waterfowl and shorebirds are a resource of concern
on a refuge whose purpose is to protect ‘migrating waterfowl and shorebirds.” Federal or
State threatened and endangered species on that same refuge are also a resource of concern
under terms of the respective endangered species acts (620 FW 1.4G)”

Habitats or plant communities are ROCs when they are specifically identified in refuge purposes,
when they support species or species groups identified in refuge purposes, when they support Refuge
System ROCs, and/or when they are important in the maintenance or restoration of BIDEH.

As a result of this information gathering and review process, a comprehensive list of potential
resources of concern was developed (Appendix E).

4.2.2 Selection of Priority Resources of Concern

Early in the planning process, the planning team cooperatively identified ROCs for the Refuge.
Negative features of the landscape, such as invasive plants, may demand a large part of the Refuge
management effort but are not designated as ROCs. The step-by-step process to prioritize ROCs and
management priorities for a refuge are displayed in Figure 4-1. The team then selected priority ROCs
from the ROC list. The main criteria for selecting priority ROCs included the following
requirements:

e The resource must be reflective of the Refuge’s establishing purposes and the Refuge System
mission;
The resource must include the main natural habitat types found at the Refuge;
The resource must be recommended as a conservation priority in the Wildlife and Habitat
Management Review; or

e The resource must be federally or State-listed, a candidate for listing, or a species of concern.

Other criteria that were considered in the selection of priority ROCs included the following:

e Species groups and/or Refuge features of special management concern;

e Species contributing to the BIDEH of the ecosystem;

e Species where it is feasible to estimate abundance and distribution (needed for future
monitoring and adaptive management).

In developing its listing of priority ROCs, the planning team selected not only species mentioned in
establishing documents for the Refuge, but also species that captured the ecological attributes of
habitats required by larger suites of species. The ecological attributes of habitats should meet the life
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history requirements of ROCs, and are therefore important to sustain the long-term viability of the
priority ROC and other benefitting species. Ecological attributes of habitats include vegetation
structure, species composition, age class, patch size, and contiguity with other habitats; hydrologic
regime; and disturbance events. These provide measurable indicators that strongly correlate with the
ability of a habitat to support a given species. Tables listing the desired conditions for habitat types
found on the Refuge incorporate “desired” conditions that were based on scientific literature review
and team members’ professional judgment. These desired conditions for specific ecological attributes
were then used to help design habitat goals and objectives, as presented in Chapter 2. However, not
all ecological attributes or indicators were deemed ultimately feasible or necessary to design an
objective around. Other factors, such as the Refuge’s ability to reasonably influence or measure
certain indicators, played a role in determining the ultimate parameters chosen for each habitat
objective. Thus, ecological attributes should be viewed as a step in the planning process.
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Figure 4-1. Overview of the process to prioritize resources of concern and management
priorities for a refuge (USFWS 2010)
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Limiting factors were also considered in developing objectives. A limiting factor is a threat to, or an
impairment or degradation of, the natural processes responsible for creating and maintaining plant
and animal communities. In developing objectives and strategies, the team gave priority to mitigating
or abating limiting factors that presented high risk to ROCs. In many cases, limiting factors occur on
a regional or landscape scale and are beyond the control of individual refuges. Therefore, objectives
and strategies may seek to mimic, rather than restore, natural processes. For example, mowing may
be used to maintain a desirable vegetation structure, when restoring native grassland communities
may be impractical. Through the consideration of BIDEH, the Refuge will provide for or maintain all
appropriate native habitats and species. Refuge management priorities may change over time, and
because the CCP is designed to be a living, flexible document, changes will be made at appropriate
times.

In the following sections, information is provided on the ecological processes of formation and
maintenance, regional distribution, condition and threats, key species supported, and management
activities for each priority ROC. A similar analysis is presented for focal resources following the
analysis for Priority ROCs.

Tables describing focal resources associated with a particular habitat type are included at the end of
each Priority ROC section in this chapter. Definitions for the column headings are as follows:

e Focal Resources: Species or species groups selected as representatives or indicators for the
overall condition of the priority ROC. In situations where the conservation target may include
a broad variety of habitat structures and plant associations, several different conservation
focal resources may be listed. In addition, species with specific “niche” ecological
requirements may be listed as a focal resource. Management will be focused on attaining
conditions required by the focal resource. Other species utilizing the associated habitat type
will generally be expected to benefit as a result of management for the focal resource.

e Habitat Type: The priority resource of concern utilized by the focal resource.

e Desired Habitat Characteristics: The specific and measurable habitat attributes considered
feasible on the Refuge and necessary to support the focal resource.

e Life History Requirement: The general season of use for the focal resource.

e Other Benefiting Species: Other species that are expected to benefit from management for
the selected focal resource. The list is not comprehensive.
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Table 4-2 identifies the priority resources of concern for Kilauea Point NWR. As native species are
referenced by their Hawaiian names, Appendix J contains a list of all scientific, English, and
Hawaiian names.

Table 4-2. Priority Resources of Concern

Focal Habitat Type | Habitat Life History Other Benefiting
Resources Structure Requirements Species
Moli/ka‘upu | Coastal mixed | Variable. Large Breeding, ‘Ua‘u kani, néng,
(albatrosses) | woodland- windward sandy, prospecting koa‘e ‘ula, ‘a, ‘iwa,
grassland grassy, or shrubby kolea and other
areas with open shorebirds, associated
runways for take- native plant and
off and landing. insect communities
‘A‘o/‘ua‘u Coastal mixed | Substrates with Breeding, Neéng, koa‘e ‘ula,
kani woodland- good soil or root prospecting koa‘e kea, ‘a, ‘iwa,
(shearwaters) | grassland and | structure, or sub- ‘ou, associated native
sea cliff canopy layer for plant and insect
burrowing, rock communities
and root crevices,
with open flight
corridors.
‘A/‘iwa (red- | Coastal mixed | Variable. Woody | Breeding, roosting, | Koa‘e ‘ula, koa‘e
footed booby | woodland- vegetation >1.5-3 | prospecting kea, ‘a, ‘iwa, ‘ou,
and grassland, sea | ft tall ‘a‘o, ‘ua‘u kani,
frigatebird) cliff, and associated native
beach strand plant and insect
communities
Néné/pueo Coastal mixed | Sward-forming Breeding, roosting, | ‘Ua‘u kani, koa‘e
woodland- grass-legume mix | foraging ‘ula, moli, ka‘upu,
grassland, sea | with high moisture kolea, kioea, and
cliff content, managed other shorebirds,
<6 inches tall. associated native
plant and insect
Shrublands with communities
an open
understory, forage
value, adjacent to
grasslands.
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Focal Habitat Type | Habitat Life History Other Benefiting
Resources Structure Requirements Species
‘Ilio-holo-i- Beach strand Protected, un- Hauling out and Migratory shorebirds,

ka-uaua/ honu

vegetated, or
sparsely vegetated
beaches with little
to no human
activity.

nursing (‘ilio-holo-i-
ka-uaua), basking
and nesting (honu)

‘iwa, ‘a, and rare
native coastal plant
communities.

4.3 Primary Habitats

Plants that grow in the coastal zone and low elevation forests are rare in Hawai‘i as a result of
development, agriculture, fire, and the introduction of pest species. Only 11 percent of lowland mesic
and dry native plant communities remain intact on Kaua‘i, compared to 22 percent for all of the

Hawaiian Islands combined.

Coastal habitats are designated as lands between sea level and 1,500 feet in elevation that are
typically vegetated with salt-tolerant species and dispersed by wind, currents, and waves, but less
capable of terrestrial migration. Strand species are highly influenced by the sea due to their location
on the shoreline and adjacent areas. Strand environments can be harsh due to salt spray, constant
wind, low rainfall, intense sunlight, high evaporation, high temperatures, and unstable sands. As a
result, strand plants have developed a variety of adaptations to deal with these conditions, including
moist stems, prostrate growth forms, thick cuticles, and small leaves that are succulent, hairy, or
rosette. Because of these harsh conditions, species diversity is usually low in this habitat (Char and
Balakrishna 1979, Tabata 1980, Wagner et al. 1999).

The Refuge consists of three primary habitats: coastal mixed woodland-grassland, sea cliff, and

beach strand (Figure 4-2). Threats to these habitats include introduced mammalian predators and
insect pests, invasive plants, ungulate rooting and grazing, climate change, human development,
unregulated vehicular and human traffic, and trespassers.
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4.3.1 Coastal Mixed Woodland-Grassland

The coastal mixed woodland-grassland habitat consists of flats and bluffs with a <45° slope
dominated by low-growing trees and shrubs and perennial herbs adapted for salt, wind, and low
precipitation. The area contains shallow, well-drained, highly erodible, saline, phosphorus-rich soils.
This habitat type is found along the entire length of the Refuge. Historically, this habitat probably
consisted of native-dominated coast, dry-mesic shrubland, mixed shrub and grassland, and mixed
shrubland and forest communities. Currently, this area is important breeding habitat for all six
species of breeding seabirds on the Refuge (mol1, ‘ua‘u kani, ‘a‘o, koa‘e ‘ula, koa‘e kea, ‘a),
breeding and flocking habitat for endangered néné, wintering or stopover habitat for migratory
shorebirds, and probably foraging and breeding habitat for pueo. Woody vegetation is dominated by
ironwood, Christmasberry, and haole koa intermixed with patches of hala, naupaka kahakai, ‘akoko,
‘ilima, pohinahina, and pa‘tiohi‘iaka. Grasslands are dominated by introduced species such as
Kikuyu grass, Guinea grass, and lantana. These are areas that were historically grazed by livestock
and now serve as managed grasslands for néné. The coastal mixed woodland-grassland habitat has
the greatest potential to be stabilized, restored, and managed to benefit native plant and animal
communities, including threatened and endangered species.

4.3.2 CIiff

Sea cliff habitat is characterized by vertical or nearly vertical cliff faces with >45° slope and rocky,
shallow, highly erodible substrates exposed to wind, rain, and sea. This habitat type is found along
the coastline of the Refuge. Historically, this habitat probably consisted of native-dominated coastal
dry-mesic shrubland, mixed shrub and grassland, and mixed shrubland and forest communities.
Given the vertical topography and substrate of these areas, access is difficult to hazardous. Because
of its steep topography, the area appears to provide a refugium for seabirds and other native species
from large mammalian predators and human disturbance. Currently, this area is important breeding
habitat for ‘ua‘u kani, koa‘e ‘ula, koa‘e kea, and ‘a, and roosting habitat for ‘iwa, ‘a (brown boobies
and red-footed boobies), and endangered nén€. The sea cliffs are sparsely vegetated with ironwood,
Christmasberry, and lantana with patches of hala, naupaka kahakai, ‘akoko, ‘ilima, and pohinahina.

4.3.3 Beach Strand

Beach strand habitat, consisting of small areas of sand, gravel, or rock within or just above the tidal
zone, provides protected basking habitat for the critically endangered ‘1lio-holo-i-kauaua and
potentially the threatened honu, foraging habitat for migratory shorebirds such as ‘ulili, akekeke,
kolea, and marine fauna, and roosting habitat for ‘iwa and ‘a (brown boobies and red-footed
boobies). Beach strand communities are strongly influenced by the marine environment including
wind and water erosion, wave inundation, and salt spray. Historically, this habitat probably consisted
of native-dominated coastal dry herbland and mixed communities. Currently, vegetation is sparse,
but consists of low shrubs and perennial herbs, such as naupaka kahakai, ‘ilima, and other prostrate
native vegetation such as pohinahina. Invasive species found in this environment include ironwood,
Christmasberry, lantana, and haole koa. This habitat type is most vulnerable to climate change
because of its low elevation.
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4.4 Threatened and Endangered and Other Native Wildlife

4.4.1 ‘A‘o (Puffinus auricularis newelli) or Newell’s Shearwater

‘Ao is a threatened endemic subspecies of the nominate species, the Townsend’s shearwater of the
eastern Pacific. It is a medium-sized shearwater, dark, sooty black above with a white belly, throat,
and underwings. When compared to ‘va‘u kani, it has shorter, broader wings and a shorter body and
tail. Its flight pattern is distinctive with rapid stiff wing beats interspersed with glides versus the
banking and gliding of ‘va‘u kani. ‘Ao is a pelagic bird that forages over deep waters east and south
of Hawai‘i following predatory fish, particularly yellowfin tuna that chase squid and other prey to the
ocean surface (Joyce et al. 2010). The total population of ‘a‘o is estimated to be 84,000 birds,
including 14,600 breeding pairs (Ainley et al. 1997). From 1983 to 2008, there has been an alarming
75 percent decline in population indices (Day et al. 2003). Probable causes of the decline include
predation by introduced predators, habitat loss and degradation, urbanization including collisions
with powerlines, and attraction to urban lights and subsequent disorientation and fallout, and natural
catastrophes (Ainley et al. 1997).

At least 90 percent of the subspecies breeds from April to November on Kaua‘i (Ainley et al. 1997),
with the remainder breeding on Hawai‘i, Maui, and Moloka‘i. Age at first breeding is 6 years old. A
single egg is laid in a burrow or on the ground in most years. The incubation and chick-rearing
periods are 62 and 92 days, respectively. Most ‘a‘o breed in steep mountainsides of Kaua‘i in ‘chi‘a
forest with an uluhe fern-thicket understory. However, between 1978 and 1980, 65 and 25 ‘a‘o eggs
were translocated to Kilauea Point and Moku‘ae‘ae Island, respectively, and cross-fostered by ‘ua‘u
kani pairs. Seventy-nine percent of these eggs hatched and 94 percent of the chicks fledged (Byrd et
al. 1984). The current breeding habitat at Kilauea Point is characterized by open-canopy hala forest
with a naupaka understory, which supports at least 11 breeding or prospecting pairs, some
presumably the fledglings of the translocated eggs or their progeny. Between 2002 and 2012, two to
five chicks probably fledged each year from the Refuge. Three chicks hatched and banded on-Refuge
in 1997, 2006, and 2009 have returned as successful breeders or prospectors.

4.4.2 Néné (Branta sandvicensis) or Hawaiian Goose

The endangered néné is a member of the waterfowl family (Anatidae) and closely related to the
Canada goose. Though similar in appearance, the gander is usually slightly larger than the goose. It is
light gray-brown with a mostly black head, cream-colored neck with distinctive dark furrows, and
black tail and feet. Néng are browsing grazers, eating the leaves, seeds, fruits, and flowers of grasses,
sedges, forbs, and shrubs (Banko et al. 1999). In the 1950s, the nén& population declined to about 30
birds on Hawai‘i because of introduced predators, overhunting, and habitat loss. In 2011, there were
an estimated 2,457-2,547 néné on four islands, including growing numbers on Kaua‘i, which
supports 1,421-1,511 birds, or 59 percent of the State population (USFWS unpubl.).

Nearly all birds are the result of an aggressive captive propagation-and-release program which was
initiated by the Territorial government in 1949. This program is credited with bringing nén€ back
from the brink of extinction; however, despite a comeback, néné still face major obstacles on the
road to recovery. Current threats include depredation by introduced predators, inadequate nutrition,
lack of suitable lowland habitat, human-related disturbance and mortality, behavioral problems, lack
of genetic diversity, and disease (USFWS 2004).
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Habitat types frequently used by néné at Kilauea Point NWR include grasslands dominated by
introduced species (e.g., saltgrass, Kikuyu grass), open-understory shrublands (e.g., naupaka, haole
koa), and sea cliffs. Nén€ build nests on the ground usually under woody and herbaceous plants with
an open canopy. Nesting habitats range widely but generally are associated with woody vegetation.
Species composition varies by availability; for instance, in highlands native shrubs (e.g., ‘a‘ali‘i,
‘ohelo, pukiawe, small ‘Ohi‘a) predominate, but in lowlands on Kaua‘i both native (e.g., naupaka,
pohinahina) and nonnative (e.g., lantana, Christmasberry, koa haole, Guinea grass) plants are used.

Neéne mate for life. The average clutch size is three eggs (range 1-6), incubation is usually 30 days
(range 29-32), and goslings fledge at 10—14 weeks (Banko et al. 1999). Breeding occurs mainly
October to March and molting March to June, which is when adults become flightless for 4 to 6
weeks while they grow new flight feathers. During this period, they become secretive and are
extremely vulnerable to attacks by introduced predators. During the rest of the year, from June to
September, néné disperse or flock with other family groups in nonbreeding areas where young néné
have opportunities to find mates. Historically, néng are believed to have bred and molted in the
lowlands during the winter and to have moved to higher elevations in the summer. Today, birds
move daily between feeding and roosting areas and seasonally between breeding and nonbreeding
areas, but altitudinal patterns are less apparent (USFWS 2004).

Neéng are browsing grazers, eating the leaves, seeds, fruits, and flowers of grasses, sedges, forbs, and
shrubs (Banko et al. 1999), and they occasionally climb into or perch in bushes to reach berries (e.g.,
naupaka, mamaki). In many areas néné feed on cultivated grasses. In mid-elevation Hawai‘i, birds
select forage with high water and protein content such as the young shoots of a Kikuyu grass—
Spanish clover grassland. They prefer sward-forming (turf-like growth) over bunch grasses and short
(2—4 inches) over tall grasses and use grasslands less during drought (Woog and Black 2001).

In partnership with the DLNR and USFWS Ecological Service, 38 néné were reintroduced to Crater
Hill on the Refuge between 1991 and 1994. By 2002, the population was estimated to be 238 birds
(USFWS 2004). In 2011, the population estimate for Hanalei, Princeville, and Kilauea Point was
791-811 birds.

In 2010, the average number of nén€ during the breeding season (Oct—May) and flocking season
(Jun—Sep) was 82 and 158, respectively, with a high count of 214 birds in July. During the 2010—
2011 breeding season, the Refuge supported a minimum of 156 nén€ breeding pairs, 224 goslings,
and 131 fledglings. Of 105 located nests, 85 (81 percent) hatched at least 1 egg. Of 298 eggs of
located nests, 215 (72.2 percent) hatched. Of these 215 goslings, 91 (42.3 percent) fledged. However,
the fledging rate is biased low because of the difficulty in collecting reliable gosling data on
unhabituated, more secretive birds at Crater Hill and Mokolea Point.
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Figure 4-3. Néné reproduction at Kilauea Point NWR, 2005-2011.
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4.4.3 ‘Ope‘ape‘a (Lasiurus cinereus semotus) or Hawaiian Hoary Bat

‘Ope‘ape‘a is a medium-sized member of the vesper bat family (Vespertillionidae) which consists of
nocturnal, mostly insect-eating bats. It is an endemic and endangered subspecies of the North
American hoary bat, a solitary tree-rooster. The ‘Ope‘ape‘a is Hawai‘i’s only native terrestrial
mammal. Males and females have a wingspan of about 1 foot, and females are typically larger than
males. Both sexes have brown and gray fur. Individual hairs are tipped or frosted with white; “hoary”
means frosted. The Hawaiian name refers to a half taro leaf or canoe sail shape which are similar to
the shape of the bat. Fur color, frosted or reddish, may be related to location or age.

The‘Ope‘ape‘a is a major predator of night-flying insects such as moths, beetles, and termites. Bats
forage in open and wooded landscapes and linear habitats such windbreaks and riparian zones, and
roost in trees with dense foliage and with open access for launching into flight. Females are believed
to give birth to twins May to August and rear pups May to September. Pups fledge from about July to
September, which is a critical time in the reproductive cycle (Menard 2001, Bonaccorso et al. 2008).
The population size is unknown. Resident populations occur on Kaua‘i, Maui, and Hawai‘i, and
possibly other main islands, with the highest abundance on Kaua‘i and Hawai‘i.

Threats are largely unknown but may include roost disturbance, introduced predators, obstacles to
flight (e.g., barbed wire fences, vehicles), and pesticides (USFWS 1998). In fall of 2010, a single
‘Ope‘ape‘a was sighted flying over Crater Hill at sunset on a calm evening (USFWS unpubl.).
Occurrence frequency is unknown; however, forested edges near Kahili Beach and Kilauea River
mouth likely provide suitable habitat (C. Pinzari pers. comm. USGS, 2010).

4.4.4 ‘Ilio-holo-i-ka-uaua (Monachus schauinslandi) or Hawaiian Monk Seal

The ‘ilio-holo-i-ka-uaua or Hawaiian monk seal is among the most critically endangered mammals in
the world. Approximately 1,200 seals remain today with the majority in the Northwestern Hawaiian
Islands (NWHI), but there is a small and potentially growing population of seals in the main
Hawaiian Islands (MHI) where a 2005 survey documented 76 individuals. Its Hawaiian name means
“the dog that runs in the rough seas.” Seals frequently haul out on shorelines to rest and molt and
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females may haul out on shore for up to 7 weeks to give birth and nurse their pups. Pups and moms
stay ashore until weaned. Gestation is approximately 1 year and pupping occurs in late winter and
spring.

‘Ilio-holo-i-ka-uaua can live up to 25 years. They feed on reef fishes, he‘e (octopus), squid, and
lobsters down to depths of 1,000 feet. Food seems to be a limiting factor for population growth. ‘Ilio-
holo-i-ka-uaua are usually solitary except when on preferred beaches when they may be close
together and interact. Populations have been decreasing recently in the NWHI, possibly due to sea
levels rising above some islands, competition for food resources, and predation on pups. Terrestrial
habitat is used about one-third of the time and requirements include haul-out areas for pupping,
nursing, and resting, primarily on sandy beaches, but virtually all substrates are used. Beachside
vegetation is used for protection from wind and rain. ‘Ilio-holo-i-ka-uaua are particularly vulnerable
to climate change because of their limited global range and breeding distributions which are
restricted primarily to the low-lying NWHI (Reynolds et al. 2012).

Conlflicts and interactions with a variety of ocean and beach users are becoming more frequent and
significant in the MHI. Dogs have attacked ‘ilio-holo-i-ka-uaua, and they carry diseases that are
potentially lethal to the critically endangered seal, such as canine distemper virus. Human
disturbance, especially of mothers with pups, may be a threat. Guidelines recommend people remain
50 yards from ‘ilio-holo-i-ka-uaua and other marine mammals. ‘Ilio-holo-i-ka-uaua can be observed
during most months of the year at the Refuge, most often in the cove below the Kilauea Road
Overlook.

4.4.5 Pueo (Asio flammeus sandwichensis) or Hawaiian Short-eared Owl

The pueo is an endemic subspecies of the short-eared owl. The adult is brown and buffy white and
ventrally streaked with darker brown. The eyes are yellow and the bill is black. Unlike most owls,
pueo are diurnal, though nocturnal or crepuscular activity has been documented. Pueo are commonly
seen hovering or soaring over open areas. It is listed by the State of Hawai‘i as an endangered species
on the island of O‘ahu.

The pueo is found on all the MHI from sea level to 8,000 feet elevation. There have been no surveys
to estimate the pueo population. The species was widespread at the end of the 19th century but is
thought to be declining (Mostello 1996, Mitchell et al. 2005). Pueo occupy a variety of habitats,
including wet and dry forests, but are most common in open habitats such as grasslands, shrublands,
and montane parklands, including urban areas and those actively managed for conservation (Mitchell
et al. 2005). Their relatively recent establishment on Hawai‘i (<1,200 years) may have been tied to
the rats that Polynesians brought to the islands. In Hawai‘i, pellet analyses indicate that rodents,
birds, and insects are their most common prey. Birds depredated by pueo have included passerines,
seabirds, and shorebirds.

Little is known about the breeding biology of the ground-nesting pueo, but nests have been found
throughout the year. Nests are constructed by females and are composed of simple scrapes in the
ground lined with grasses and feather down. Females also perform all incubating and brooding, while
males feed females and defend nests. The young may fledge from nests on foot before they are able
to fly, and they depend on their parents for approximately 2 months (Mitchell et al. 2005). Pueo can
be sighted roosting on and soaring over Crater Hill and Mokolea Point. Little is known about
Hawai‘i’s only native owl.
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Similar to other native Hawaiian birds, loss and degradation of habitat, predation by mammals, and
disease threaten pueo. Pueo appear particularly sensitive to habitat loss and fragmentation, as they
require relatively large tracts of grassland and are ground-nesters. Ground-nesters are more
susceptible to the increased predation pressure that is typical within fragmented habitats and near
rural developments (Wiggins et al. 2006). These nesting habits make them increasingly vulnerable to
predation by rats, cats, and Indian mongooses (Mostello 1996, Mitchell et al. 2005).

Mortality of pueo on Kaua‘i has been attributed to “sick owl syndrome,” which may be related to
pesticide poisoning or food shortages. They may be vulnerable to the ingestion of poisoned rodents.
However, in the one study conducted, there was no evidence that organochlorine, organophosphorus,
or carbamate pesticides caused mortality in pueo. Other causes of death on Maui, O‘ahu, and Kaua‘i
have been attributed to trauma (apparently vehicular collisions), emaciation, and infectious disease
(pasteurellosis; Work and Hale 1996). However, their persistence in lowland, nonnative, and
rangeland habitats suggests that they may be less vulnerable to extinction than other native birds,
especially because they may be resistant to avian malaria and avian pox (Mitchell et al. 2005).

4.4.6 Honu (Chelonia mydas) or Green Turtle

Honu, also known as the green turtle, is a large sea turtle of the family Cheloniidae. Honu may be
seen in waters adjacent to the Refuge. Mature males are distinguished from females by their longer,
thicker tails.

Honu live and forage around all the Hawaiian Islands. They are most often found in shallow,
protected, or semi-protected water around coral reefs and coastal areas. These habitats contain critical
foraging areas consisting of sea grasses and algae, and they provide some shelter from predators such
as tiger sharks. However, although nesting occurs on all islands, 90 percent occurs on French Frigate
Shoals of the NWHI. Evidence shows that Hawaiian turtles migrate only throughout the 1,500-mile
expanse of the Hawaiian Archipelago, and so make up a discrete population. Post-hatchlings and
juveniles live in pelagic waters, but little is known of their specific distribution.

Little information exists on the feeding behavior of post-hatchlings and juveniles living in pelagic
habitats, but most likely they are exclusively carnivorous (e.g., soft-bodied invertebrates, jellyfish,
and fish eggs). Subadult and adult turtles residing in nearshore benthic environments are almost
completely herbivorous, feeding primarily on select macroalgae and sea grasses. The common name
“green sea turtle” is derived from the color of their body fat, which is green from the limu (algae)
they eat. Adult honu can weigh up to 500 pounds and are often found living near coral reefs and
rocky shorelines where limu is plentiful. Hawaiian honu display slow growth rates, even compared to
other populations, with an average annual growth rate of approximately 2 to 2 inches per year.
Turtles often reach sexual maturity at 3540 years (Mitchell et al. 2005).

Threats to honu include the tumor disease Fibropapilloma; alien seaweeds that displace important
foraging, resting, and cleaning habitats of the turtles; indirect take of adult and juvenile turtles as
fisheries bycatch; predation, particularly of hatchlings in the open ocean; impacts from snorkeling
and other human recreational activities; marine debris that entangles turtles or is ingested by them;
and the loss or degradation of foraging habitats along coastal areas due to development,
sedimentation, soil erosion, or sewage; nest predation; and boat collisions. Honu can be observed
offshore during most months of the year at the Refuge.
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4.5 Breeding Seabirds

4.5.1 Mol (Phoebastria immutabilis) or Laysan Albatross

The moli or Laysan albatross is a large seabird (Family: Diomedeidae) whose breeding range is
centered in the NWHI. Adults are sexually monomorphic and mostly white with black wings and tail;
the upperwings are entirely dark, and the underwings are mostly white with variable amounts of
black especially along leading and trailing edges. The bill is pink with a gray, hooked tip; legs and
feet are light pink. Mol are accomplished fliers using dynamic soaring to cover great distances; they
mainly feed at night and often far from their breeding colony (1,100 miles; 1,770 km). In Hawai‘i,
their diet consists primarily of squid, deep-water crustaceans, fish, and flying fish eggs (Awkerman et
al. 2009).

Like most seabirds, moli breed in colonies, have long-term pair bonds and high nest site fidelity, lay
only one egg per season, and both parents participate in all aspects of raising young. Pairs engage in
long, noisy, ritualized courtship dances. Typically they select nest sites close to vegetation and nests
vary from a scrape to a ring-like structure composed of sand, vegetation, and debris. Eggs are laid in
November and December and chicks fledge in June and July; no post-fledgling care is provided by
parents. Young birds generally do not return to land until about their third year after fledging. These
birds do not breed, but prospect for mates. Generally, moli first breed between 8 and 9 years old, and
the oldest known individual is at least 63 years old (Awkerman et al. 2009; USFWS unpubl.).

MBoli breed throughout the NWHI and on the MHI of Kaua‘i and O‘ahu and Lehua Island off
Ni‘ihau. Outside of Hawai‘i, moli breed on islands off Japan and Mexico. Outside the breeding
season, molt disperse widely throughout the North Pacific (Young et al. 2009a). In the Hawaiian
Archipelago, the population is estimated at more than 590,000 pairs with largest colonies occurring
on Midway Atoll (441,000 pairs) and Laysan (145,000 pairs). Total population of all MHI colonies is
less than 500 pairs; worldwide population is estimated at 630,000 breeding pairs (Arata et al. 2009).

Historical threats include feather and egg harvesting and military operations on Midway Atoll in the
NWHI. Current threats to moli include bycatch in fisheries operations, contaminants ingestion, sea
level rise in the NWHI, and predation on breeding colonies in the MHI. Mdli are vulnerable to
climate change because of their limited global range and breeding distributions which are
predominantly located in the low-lying NWHI (Reynolds et al. 2012).

The first three mol1 chicks fledged from MoI1 Hill on the Refuge in 1986 (KPNHA 1986). Currently,
moli are found in the densest concentrations on Moli Hill (55 breeding pairs in 2011-2012 season),
and the rest are distributed on the eastern third of the Refuge towards Mokolea Point for a total of
115 pairs in the 2011-2012 season. From 2002 to 2012 the number of breeding pairs appears to be
steadily increasing each year as a result of predator control, natural recruitment, and immigration
from other breeding sites; the number of chicks and fledglings appears to be stable or slightly
decreasing. Over the past decade, the Refuge has fledged 50 mal1 per year on average.
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Figure 4-4. Moli reproduction at Kilauea Point NWR, 2002-2012.
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*Includes supplemental eggs. The Pacific Range Missile Facility’s BASH program, 2005-2012.

4.5.2 ‘Ua‘u kani (Puffinus pacificus) or Wedge-tailed Shearwater

The ‘ua‘u kani or wedge-tailed shearwater is a large, abundant seabird (Family: Procellaridae) that
produces a variety of wails and moans that inspired this bird’s Hawaiian name, which means “calling
or moaning petrel.” Individuals have long, sleek wings, a wedge-shaped tail, and a hooked bill. ‘Ua‘u
kani are polymorphic, having two color phases, dark or light, and sexes are similar; approximately 90
percent of the birds breeding in Hawai‘i are light-phase. Light-phase adults are grayish brown above
with white underparts except for dark trailing edges of wings and tail. Dark-phase adults are
uniformly sooty brown. Flight is similar to that of albatross but wings flap with greater frequency
(Whittow 1997).

‘Ua‘u kani often forage in large, mixed species flocks associated with schools of large predatory
fishes (such as ahi and mahi mahi) which drive smaller prey species to the surface. ‘Ua‘u kani use a
variety of foraging techniques; most frequently they plunge their heads into water while on the wing.
They also seize prey while sitting on the water, and they often follow fishing vessels. In Hawai‘i,
their diet primarily consists of larval goatfish, flyingfish, squirrelfish, and flying squid. Like most
seabirds, ‘va‘u kani breed in their natal colonies, form long-term pair bonds, have high site fidelity,
lay only one egg per season, and both parents participate in all aspects of raising young. ‘Ua‘u kani
nest in excavated burrows, rock crevices, or under vegetation.

In Hawai‘i, breeding is synchronous, and most eggs are laid in June with most young fledging in
November. Birds first breed at 4 years, and the oldest known individual was 29 years old (Whittow
1997). At the Refuge, ‘ua‘u kani typically arrive in late February and early March. The first eggs are
laid in early June, with peak laying in mid-June, and most egg laying completed by the end of June.
Hatching begins in late July with most chicks hatched by mid-August. Fledging begins in early
November, peaking in mid- to late November. The average incubation period onsite is 53 days, and
nestling period is 103—115 days (Byrd et al. 1983).
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‘Ua‘u kani breed on low, flat islands and sand spits with little or no vegetation, but also excavate
burrows on the slopes of extinct volcanoes and in old volcanic craters. Burrows require firm soil or
plant roots to stabilize loose soil; generally nesting habitat is devoid of tall woody plants. In locations
where nest sites are scarce or the ground is too hard to excavate burrows, individuals will nest in rock
crevices or above ground. ‘Ua‘u kani breed throughout the NHWI and on offshore islets of most of
the MHI. Outside Hawai‘i, ‘va‘u kani breed on islands throughout the tropical and subtropical Indian
and Pacific oceans.

Outside the breeding season, ‘va‘u kani migrate to the eastern Pacific. In Hawai‘i, population is
estimated at 270,000 breeding pairs, with approximately 210,000 of those occurring in the NWHI.
The population in the MHI is estimated at between 40,000 and 60,000 breeding pairs with the largest
colonies occurring on the offshore islands of Manana (10,000-20,000 pairs), Moku Loa (10,000—
20,000 pairs), Lehua (23,000 pairs), Kilauea Point NWR (ca. 10,000 pairs), and Ka‘ula (1,500-2,500
pairs). Smaller populations occur on Moku Manu, Moku‘auia, Kapapa, Molokini, Mokapu Peninsula,
and Ka‘ena Point Natural Area Reserve on O‘ahu. Worldwide population is estimated at over one
million breeding pairs (USFWS 2005b).

Threats to ‘ua‘u kani include food reduction through overfishing of the large predatory fishes (ahi)
that bring their prey to the surface, depredation by introduced predators in MHI breeding colonies,
light attraction, and human disturbance. A pilot study on stress hormone levels and chick sizes in
relation to their proximity to the Refuge’s lighthouse trail suggested ‘ua‘u kani chicks near the trail
(e.g., <12 feet) may be exposed to higher chronic levels stress from visitation (Kitaysky et al. 2004).
In 2010 at the Refuge, more than 75 adult ‘va‘u kani were found preyed upon by owls (compared
with about 5 in 2009), and carcass recoveries subsided after removal of 4 introduced barn owls
(USFWS unpubl.). From 2011-2014, native bird carcass recoveries with owl kill signs were 4.2,
averaged over the four years. Ongoing losses from depredation could affect local populations
because adult survival is an important factor regulating seabird populations.

‘Ua‘u kani is the most abundant bird species on the Refuge with dense concentrations on Mol1 Hill,
near the lighthouse, Crater Hill, and Mokdlea Point, where habitat is suitable. Byrd et al. (1983)
estimated that between 1978 and 1981, 520 fledglings from 700 breeding pairs fledged annually from
the accessible 10—45 degree slopes of Kilauea Point peninsula. In 2004, average hatching success of
10 plots was 73 percent (range 20—100 percent) and nest density was 0.36 nests per square yard
(range 0.09—0.86) (Zaun 2004). Although the number of breeders and prospectors is unknown, the
Refuge probably supports roughly 8,000—15,000 breeding pairs.

4.5.3 Koa‘e kea (Phaethon lepturus) or White-tailed Tropicbird

Koa‘e kea are mostly white birds with a pair of narrow, elongated inner tail feathers. Male and
female birds are similar in appearance. The adult is 29 inches long from bill to end of tail, and the tail
is about half that length. Its wingspan is 37 inches, and the bird weighs 11 ounces. The feathers are
mostly white with black markings on the upper wings and a black eye-stripe. It has a long white tail
with a black stripe on top and a decurved bill that is usually yellow. Variations in bill color include
yellowish-green, orange, and red-orange. It has short legs and its feet are webbed. Since legs of the
tropicbird are set far back on its bodyi, it is a good swimmer, but awkward on land (Lee and Walsh-
McGehee 1998).

Koa‘e kea usually forage alone, but occasionally with conspecifics, most often far from land and will
often follow ships. Koa‘e kea captures prey by plunge-diving from 5065 feet above the water. Their
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diet is poorly known, but includes flyingfish and is likely similar to koa‘e ula. Koa‘e kea breed in
colonies, and pairs remain together for years. At the beginning of the breeding season, pairs engage
in complex aerial displays. Nests are placed in hard to reach locations on cliffs, as well as in caves
and tree hollows; nests have little if any material. In Hawai‘i, breeding occurs March through
October and a single egg is laid per season. Both parents incubate the egg, and brood and feed the
chick. No post-fledging care is provided. Based on few data, age at first breeding is likely after the
fourth year; no data on longevity has been collected (Lee and Walsh-McGehee 1998).

In Hawai‘i, the population is estimated at 1,800 breeding pairs with most occurring in the MHI. The
worldwide population is estimated at less than 200,000 breeding pairs. Threats to koa‘e kea are
primarily predation on the breeding colonies (USFWS 2005b).

Koa‘e kea can be observed at the Refuge year-round, but appear to be less common in the winter.
Nesting appears to be year-round, but peaks occur from March to October. In 2005, four nests were
monitored on the Refuge; all four were in rock crevices on steep-sided cliff faces, and only one was
accessible. Chicks successfully fledged from two nests and the outcome of the other two was
unknown (Zaun 2005).

4.5.4 Koa‘e ‘ula (Phaethon rubricauda) or Red-tailed Tropicbird

The koa‘e ‘ula or red-tailed tropicbird is a showy, white seabird (Family: Phaethontidae) related to
boobies and frigatebirds. Adult males and females are mostly white, although they develop a pale
pinkish wash when breeding, except for a partial black eye ring and short eye line, black flanks, and
black shafts of outer primaries; both sexes have long, narrow tail feathers with red shafts. Koa‘e ‘ula
have large red bills; their legs and feet are very small. Flight is characterized by strong flapping
interspersed with gliding, and koa‘e ‘ula are capable of flying long distances. Koa‘e ‘ula usually
forage alone, but occasionally with other species, most often far from land and will often follow
ships. Koa‘e ‘ula capture prey by plunge-diving. In Hawai‘i, their diet is mainly composed of flying
fish, but also includes squid, mackerel scads, dolphinfish, truncated sunfish, and balloonfish
(Schreiber and Schreiber 1993).

Koa‘e ‘ula breed mainly on oceanic islands and coral atolls with shrubs, including naupaka and
beach heliotrope (Tournefortia argentea). Koa‘e ‘ula nest on the ground, generally in inconspicuous
places, such as under vegetation or in cliff crevices. Koa‘e ‘ula breed in colonies and pairs remain
together for years. At the beginning of the breeding season, pairs engage in complex aerial displays.
Nests are placed on the ground, and generally are a simple scrape lined with some vegetation. In
Hawai‘i, breeding can occur throughout the year, but most breeding occurs between February and
June. A single egg is laid per season, and both parents incubate the egg, and brood and feed the
chick. The incubation period is 39—51 days, and the nestling period is 73—123 days. No post-
fledgling care is provided. Age at first breeding is between 2 and 4 years, and the oldest known
individual was 23 years old (Schreiber and Schreiber 1993).

Koa‘e ‘ula breed throughout the NWHI and at a limited number of sites on MHI, mostly on offshore
islets. Outside of Hawai‘i, koa‘e ‘ula breed on oceanic islands in the Indian and Pacific oceans.
Outside the breeding season, adults are solitary and pelagic, and their range is poorly known. In
Hawai‘i, population is estimated at between 9,000 and 12,000 breeding pairs, with the largest
populations occurring on Midway Atoll and Laysan Island. The worldwide population is estimated at
17,000 to 21,000 breeding pairs, with the majority residing in the Pacific Ocean. Primary threats
include predation on the breeding colonies (USFWS 2005b).
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Koa‘e ‘ula can be observed at the Refuge year-round, but are more common February to September.
Nesting generally occurs from March to August, and birds nest in rock crevices and on benches on
steep cliff faces and windswept slopes and under woody vegetation such as naupaka. In 2005, 191
nests were monitored on the Refuge; of these, 145 nests were accessible on flats and slopes of
Kilauea Point, Crater Hill, and Mokoélea Point. The dates for egg-laying spanned approximately
March 8 to August 18. The dates for chick fledging ranged from July 9 to November 13. Hatching
success and fledging success was 77 percent and 81 percent, respectively. Mate fidelity and nest-site
fidelity for the years 2004—2005 was 85 percent and 76 percent, respectively (Zaun 2005).

4.5.5 ‘A (Sula sula) or Red-footed Booby

The ‘a or red-footed booby is the smallest booby (Family: Sulidae), and has a pantropical
distribution. Individuals have long, pointed wings and a relatively long, wedge-shaped tail. Several
color phases exist, ranging from all brown to all white; almost all Hawaiian birds are white. Adult
male and females are overall white, except for brownish black primary and secondary wing feathers;
females are larger than males. Feet and legs are orange to red, bill bluish except for the base of the
lower mandible, which is pinkish, and facial skin around the bill ranges from pink to red and blue.
Flight is characterized by strong flapping interspersed with gliding, and they may glide for long
distances depending on wind conditions (Schreiber et al. 1996).

‘A forage alone or in mixed species feeding flocks, generally feeding farther from land than their
congeners. ‘A capture prey by plunge-diving generally from 13 to 26 feet over the water. In Hawai‘i,
their diet is mainly composed of flying fish and squid, but also includes mackerel, scads, saury, and
anchovies (Schreiber et al. 1996).

‘A breed on small islands or islets, both on low-lying coralline sand islands and high volcanic
islands. They tend to nest in bushes or trees, including beach naupaka and beach heliotrope. They
will occasionally nest on deserted man-made structures, on bare ground, or on low piles of
vegetation. ‘A build nests of twigs, grass, and other vegetation. ‘A breed in colonies ranging from 10
to 10,000 pairs, and pairs generally retain mates throughout several breeding seasons. In Hawai‘i,
breeding season is synchronous, but can occur throughout the year. Egg laying peaks in February
through April, and most young fledge by September. Both parents incubate the egg, and brood and
feed the chick. Adults continue to feed young up to 4 months after fledging. Birds first breed at 3 to 4
years of age and the oldest known individual was 22 years old (Schreiber et al. 1996).

‘A breed throughout the NWHI and at a limited number of sites on MHI, including Kilauea Point
NWR, the cliffs of Ulupa‘u Head at the Kane‘ohe Bay Marine Corps Base on O‘ahu, and offshore
islets including Moku Manu and Lehua. Outside of Hawai‘i, ‘a breed on islands in the tropical waters
of the Pacific, Indian, and Atlantic oceans, Caribbean Sea, and seas north of Australia. Little is

known about the movements of the ‘a outside nesting season, but birds in Hawai‘i appear to disperse
eastward and move between islands (USFWS 2005b).

Threats include poaching of eggs, chicks, and adults for food; degradation of habitat from human
development of coastal zones and introduced sheep, goats, and pigs; and disturbance at nest sites. ‘A
have been described as sensitive to human activities, including eco-tourism (Burger and Gochfeld
1993). This species may tolerate short-term, infrequent human disturbance, but typically does not
breed in proximity to humans (Schreiber et al. 1996). Up until the mid-1960s, hundreds of ‘a nested
around Kilauea Point peninsula (by the lighthouse), and it is suspected that the colony shifted to its
current Crater Hill location because of threats from large mammalian predators (G. Smith, pers.
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comm). Kilauea Point peninsula has been free of large mammalian predator for about two decades;
however, the ‘a have not returned to nest there.

In Hawai‘i, the population is estimated between 7,000 and 10,500 breeding pairs. The worldwide
population is estimated at less than 300,000 breeding pairs, with the majority residing in the eastern
Pacific (USFWS 2005b). ‘A occur year-round at the Refuge, but breeding has been documented only
between the months of February and October. Breeding occurs only on the windward slopes of
Crater Hill where birds build nests in ironwood and Christmasberry trees. Between 2004 and 2008,
the Refuge supported an annual average of 1,882 breeding pairs of ‘a.

Table 4-3. Spring surveys of ‘a breeding pairs, Kilauea Point NWR (USFWS files)

Crater Hill
Survey date Total
West Central East

5/07/2004 1214 350 250 1814
5/18/2005 1422 209 133 1764
5/24/2006 1866 360 310 2536
5/22/2008 1243 65 107 1415
Average (SD) 1882 (470.6)

4.6 Other Seabirds

Other nonbreeding seabirds that use the Refuge for roosting and prospecting include ka‘upu (black-
footed albatross, Phoebastria nigripes), ‘a (brown booby, Sula leucogaster) and ‘iwa (great
frigatebird, Fregata minor).

Ka‘upu are closely related to moli, and are approximately the same size, but with a dark chocolate
brown coloring throughout the body, and small amounts of white around the bill, eye, and around the
tail. The species has a Federal status as a “bird of conservation concern” and State of Hawai‘i status
of threatened, and was recently petitioned but declined for Federal listing. The world breeding
population is estimated at 61.700 pairs. with a trend that is stable in the long-term and declining in

‘4 at the Refuge in 1964 adjacent to the lighthouse. Gary Smith y
vulnerable to climate change because of their limited global range and breeding distributions which
are restricted primarily to the low-lying NWHI (Reynolds et al. 2012). They primarily visit the
Refuge in February where they can be seen flying offshore or landing on Moku‘ae‘ae.

Similarly, ‘a (brown booby), are also closely related to ‘a (red-footed booby) and are occasionally
spotted roosting on the Refuge, and they frequently fly by. These ‘a are all brown on top and on their
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breasts, and have contrasting white coloration underneath and yellow feet. Unlike red-footed boobies
though, brown boobies nest on the ground on relatively flat surfaces. This species is very susceptible
to human disturbance and will flush from their nests easily.

‘Iwa are large, graceful seabirds related to tropicbirds and boobies that are almost entirely black with
varying amounts of white underneath on females and juveniles. Males have a large, red gular pouch
which they inflate for courtship displays. ‘Iwa can be recognized from other seabirds on the Refuge
by their large size, deeply forked tail, long bill, and tendency to harass and chase both species of ‘a in
an attempt to steal their food. They can be found roosting along the sea cliffs of Crater Hill and
Mokadlea Point in addition to being frequent aerial visitors of the Refuge.

4.7 Migratory Waterfowl and Shorebirds

For hundreds of thousands of years, migratory waterfowl, shorebirds, and other waterbirds have
wintered on the Hawaiian Islands from September to May. Of the nearly 30 species of migratory
ducks and geese using the islands, the most common winter migrants observed on the Refuge include
cackling geese, snow geese, and white-fronted geese. Of the approximately 50 species of migratory
shorebirds that have been recorded in the Hawaiian Islands (Pyle and Pyle 2009), the most common
shorebirds on the Refuge are kolea (Pacific golden-plovers), ‘akekeke (ruddy turnstones), and ‘ulili
(wandering tattlers), and occasionally hunakai (sanderlings) and kioea (bristle-thighed curlews).

Shorebirds primarily utilize wetlands and tidal flats; however, estuaries and uplands are also
important habitats. Golf courses on O‘ahu support an estimated 1,900 kolea during the winter, and
this species has even been observed roosting on urban rooftops (Engilis and Naughton 2004). On the
Refuge, short-grass habitat and shorelines are used by shorebirds, with kdlea being the most
abundant.

The Pacific Islands region functions as an essential migratory habitat for maintaining global
shorebird populations. The Service developed the U.S. Pacific Islands Regional Shorebird
Conservation Plan over concerns of declining shorebird populations and loss of habitat. Threats to
shorebirds in the Pacific Islands include habitat loss, nonnative plants, nonnative animals (e.g.,
predation, disease, competition), human disturbance, and environmental contaminants. Population
estimates and conservation status for shorebirds are provided in Table 4-4. The kolea is the most
common shorebird in the Pacific Islands region, with Hawai‘i supporting a substantial portion of the
Alaskan breeding population during winter. The kioea is the only migratory species that exclusively
winters in the Pacific. Thus, the Pacific Islands region is considered to be a critical area for
supporting hemispheric populations of both these species (Engilis and Naughton 2004).

Table 4-4. Shorebirds of primary conservation importance in the Pacific islands region (Engilis
and Naughton 2004).

Species Hawai‘i Winter Population | Regional Trend | Conservation
Category
Kolea 15,000-20,000 Unknown High Concern
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Species Hawai‘i Winter Population | Regional Trend | Conservation
Category

Ae‘o 1,200-1,600 Unknown Highly Imperiled

Kioea 800 Unknown High Concern

‘Ulili 1,000 Unknown Moderate Concern

‘Akekeke 5,000-7,000 Unknown Low Concern

4.8 Threatened and Endangered Plants

With nearly 300 species of plants listed as threatened or endangered, nearly one-third of Hawai‘i’s
remaining native flora is threatened with extinction. Over 100 species of plants now listed as
threatened or endangered occur, or historically occurred, on the island of Kaua‘i; 49 species are
found only on Kaua‘i. Plants that grow in coastal shrublands and low elevation forests are
particularly rare due to the long-term presence of humans and the negative effects of their actions,
specifically, development, agriculture, fire, and the introduction of pest species. Only 11 percent of
lowland mesic and dry native plant communities remain intact on Kaua‘i, compared to 22 percent for
all of the Hawaiian Islands combined (The Nature Conservancy 1998).

Small numbers of the following listed species have been introduced on the Refuge.

4.8.1 Pokulakalaka (Munroidendron racemosum)

Munroidendron racemosum, commonly known as pokulakalaka, is a monotypic genus and an
extremely rare flowering plant in the Araliaceae or ginseng family. It is endemic to Kaua‘i, and
occurs in coastal mesic and mixed mesic forests from 390 to 1,300 feet, typically on exposed cliffs
and ridges. It is primarily found in three locations on Kaua‘i: Nounou Mountain, Napali cliffs, and
Ha‘upu Ridge near Nawilili Bay. Pokulakalaka is a 25-foot tall tree with a straight trunk and
spreading branches. It has smooth, gray bark. The 12-inch long leaves are made up of many oval
leaflets, each of which is over 3 inches long. These trees drop most of their leaves during their
summer blooming season. The small, pale yellow flowers hang in long, loose bunches (Wagner et al.
1999). Flowering season for pokulakalaka is variable, having been observed in both spring and fall,
and fruits mature in about 75 days. Self-pollination is assumed to occur since isolated individuals
have produced viable seeds. Pollinators have not been observed, but insect pollination is likely.
Dispersal mechanisms are unknown (USFWS 1995).

Threats to pokulakalaka include competition with pest plant species, such as kukui, guava, lantana,
and koa haole. Other threats include habitat degradation by feral goats, fire, and fruit depredation by
rats. Because each naturally occurring population of this species contains only a small number of
individuals, the species is also under threat of extinction from catastrophic events, such as landslides
or hurricanes.
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4.8.2 Alula (Brighamia insignis)

Brighamia insignis, commonly known as ‘6lulu or alula in Hawaiian, or colloquially as cabbage on a
stick, is a critically endangered species of Hawaiian lobelioid in the bellflower family,
Campanulaceae. It is native to the islands of Kaua‘i and Ni‘ihau and is found on sea cliffs on the
Napali Coast and Ha‘upu Ridge. This short-lived perennial species is a member of a unique endemic
Hawaiian genus with only one other species. In 1994, the Service reported 5 populations totaling 45
to 65 individuals, and listed the plant as an endangered species.

Alula is a potentially branched plant with a succulent stem that is bulbous at the bottom and tapers
toward the top, ending in a compact rosette of fleshy leaves. The stem is usually 3.3-6.6 feet in
height, but can reach 16 feet. The plant blooms from September through November. It has clusters of
fragrant yellow flowers in groups of three to eight in the leaf axils and the fruit is a capsule 0.51 to
0.75 inches long containing numerous seeds.

Alula is found at elevations from sea level to 1,570 feet in mesic shrublands and dry forests that
receive less than 67 inches of annual rainfall. It grows on rocky ledges with little soil and steep sea
cliffs. Its only pollinator was a now-extinct sphingid moth. This has made it all but impossible for
alula to reproduce on its own. Therefore, individuals only produce seed when artificially pollinated
by humans who go to great lengths (e.g., rappelling over steep cliff edges) to exchange pollen among
plants and to collect seeds that can be grown and stored in botanical gardens and seed banks. Despite
its rarity in the wild, it is not hard to cultivate in a nursery, and it has come into use as a novel
ornamental plant.

4.8.3 Dwarf Naupaka (Scaevola coriacea)

Scaevola coriacea, the dwarf naupaka, is a species of flowering plant in the Goodenia family,
Goodeniaceae, that is endemic to Hawai‘i. It is a low, flat-lying perennial herb. Its older stems are
somewhat woody, and the succulent leaves are oval-shaped, relatively far apart, and smooth or
somewhat scaly with rounded tips. Flowers occur in branched inflorescences from the point of leaf
attachment in groups of one to three.

Dwarf naupaka usually occurs in relatively hot dry coastal sites on low, consolidated sand dunes near
sea level (Wagner et al. 1999). This species is salt-tolerant, relatively long-lived, and flowers year-
round. Currently, dwarf naupaka exists naturally only on Maui and two offshore islets. Historically, it
could be found on six islands and has since been outplanted on several other main islands. The total
population is less than 300 plants, making dwarf naupaka an endangered species. Threats to dwarf
naupaka include human development, livestock grazing, and pest plants.

4.8.4 Lo‘ulu (Pritchardia aylmer-robinsonii)

Pritchardia aylmer-robinsonii is a fan-leaved tree about 23—50 feet tall with a trunk approximately
8—12 inches in diameter. The upper and lower leaf surfaces are green and hairless, and leaf segments
are rather thin and drooping. The lower surfaces of the petiole and the leaf ribs are covered with
dense, tan wool. The branched, hairless flower clusters are located among the leaves and are no
longer than the petioles. Each flower is composed of a cup-shaped, three-lobed calyx, three petals,
six stamens, and a three-lobed stigma. The spherical, hard, black fruit is 0.7-0.8 inches in diameter.
This species is distinguished from others of the genus by the thin leaf texture and drooping leaf
segments, the tan woolly hairs on the underside of the petiole and the leaf blade base, the stout
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hairless flower clusters that do not extend beyond the fan-shaped leaves, and the smaller spherical
fruit (Read and Hodel 1990).

Historically, this species of lo‘ulu was found at three sites in the eastern and central portions of the
island of Ni‘ihau. Trees were found on Kaali Cliff and in Mokouia and Haao Valleys at elevations
between 230 and 890 feet. The most recent observations indicate two plants still remain on Kaali
CIliff. Originally a component of the Coastal Dry Forest, this species now occurs only in a rugged and
steep area where it receives some protection from grazing animals (Read and Hodel 1990).

Hawaiian land practices prior to European contact probably destroyed most of the forest on Ni‘ihau.
Grazing animals were introduced to the island beginning in the 1700s. Cattle, goats, sheep, and pigs
have decreased available habitat for Lo ulu as well as directly damaging trees, seedlings, and seeds
(Wagner et al. 1999).

Although approximately 200 immature individuals have been cultivated on Ni‘ihau and Kaua’i,
extinction from naturally occurring events or reduced reproductive vigor due to the small number of
reproductive plants are major threats. Because palms take many years to mature, it is not known
whether the immature plants now in cultivation are capable of reproducing and sustaining a viable
population. Roof rats are a threat to this species since they eat the seeds of some lo‘ulu species
(Wagner et al. 1999).

4.8.5 Lo‘ulu (P. napaliensis)

Pritchardia napaliensis,or lo’ulu (the common name for all plants in this genus) is a species of palm
tree that is endemic to the island of Kaua‘i. It inhabits gulch slopes in coastal mesic forests on the Na
Pali coastline, especially in the vicinity of Ho‘oluu Valley. P. napaliensis reaches a height of 13-20
feet and has a trunk diameter of 7.1-7.9 inches. As with P. aylmer-robinsonii, feral ungulate
browsing, seed depredation by rats, erosion, and habitat destruction are all threats.

4.9 Native Plant Communities

Native Hawaiian plants arrived to the archipelago via natural means such as wind, water, or birds.
According to Wagner et al. (1999), the native Hawaiian flora is composed of roughly 956 species
within 87 families. Approximately 89 percent of these species are endemic (found only in Hawai‘1),
while the remainder are indigenous (naturally found in Hawai‘i and elsewhere). Since their
establishment, native Hawaiian plant communities have greatly declined since humans arrived in the
islands. Few native plants have escaped the impacts of urbanization and agriculture on the coastal
and lowland habitats. As a result, recent surveys conclude that 75 percent of the native plant
communities in these habitats are considered to be rare. Coastal alterations, such as agriculture,
residential developments, recreational parks, military installations, golf courses, and roads have
permanently displaced much of the native flora.

Over 30 native coastal and lowland plant species are appropriate for re-establishment at the Refuge,
in addition to those already existing. Of these species, approximately one-third could be established
as dominant members of the communities, while the remaining two-thirds could be integrated as sub-
dominants and associated species. Populations of eight species of endangered plants could be
established within these restored habitats, thereby contributing to their statewide recovery. Beginning
in 1980, approximately 13 acres on the Point and portions of Crater Hill’s west slope were restored
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with hala, ‘akoko, ‘ilima, naupaka kahakai, ‘aweoweo, and pohinahina, which are now the dominant
native plant communities on the Refuge.

4.9.1 Naupaka Kahakai (Scaevola sericea) or Beach Naupaka

Naupaka is an indigenous shrub that grows from 3 to10 feet tall along coasts throughout the tropical
Pacific and Indian oceans. It has bright green succulent leaves and fragrant white flowers that appear
to have split in half with five petals remaining on one side. As a dominant member of the coastal
mixed woodland-grassland habitat, naupaka provides cover and nesting substrate for native birds,
most notably as nesting sites for two listed species: néné€ and ‘a‘o. It is abundant and naturally
occurring on the Refuge. It has also been outplanted on the Refuge. This species is the only
nonendemic naupaka, and the only one to produce white fruit in the Hawaiian Islands. The pulpy
marble-sized fruits tolerate salt water and float on the ocean currents for dispersal to other islands
and are a food source for néné. Mixed with salt, the fruit or root bark of naupaka kahakai was used
for cuts, skin diseases, and wounds.

4.9.2 ‘Ilima (Sida fallax) or Yellow Ilima

A common native species found in Hawaiian coastal areas, ‘ilima have yellow-orange flowers with
five petals. The ground-hugging plant has heart-shaped, one-inch-long, slivery-green leaves.
Individual plants of this species vary greatly in height, density of hairs, leaf size and shape, and
flower color and size. The Refuge anticipates expansion of the species into additional areas of the
Refuge as projects to remove pest plants for habitat restoration are implemented.

The yellow ‘ilima is the official flower of the island of O‘ahu; about 1,000 blooms are used to create
a single lei. Hawaiians also used the plant for medicinal properties. Pregnant women consumed its
juice and flowers prior to giving birth. The root bark mixed with the plant’s blooms was used as an
asthma remedy (Walther 2004).

4.9.3 Hala (Pandanus tectorius) or Screw Pine

Hala is a small tree growing 20-30 feet in height and from 15-35 feet in diameter. The trunk is stout
and the branches grow at wide angles to it. It has distinctive long, blade-like leaves (lau hala) about 2
inches wide and over 2 feet long. Most varieties have spines along the edges and on the midribs of
the leaves. The leaves are spirally arranged toward the ends of the branches and leave a spiral pattern
on the trunk when they fall. These trees develop aerial prop roots (ule hala) at the base of the trunk
and sometimes along the branches. It occurs in coastal sites and on the low elevation slopes of mesic
valleys further inland to 2,000 feet elevation. Hala has been identified as a potential roosting site for
‘ope‘ape‘a. On the Refuge, hala leaf litter and debris immediately under mature trees serve as nesting
sites for ‘a‘o.

Female hala produce a large, segmented fruit somewhat resembling a pineapple. Male trees produce
large clusters of tiny, fragrant flowers surrounded by white to cream-colored bracts. There are four
types of hala based on color of fruit: common hala is yellow, hala ‘ula is orange, hala lihilihi ‘ula is
red fading to yellow, and hala pia is small and pale yellow. Men from Kahuku were identified by lei
of the orange hala fruit which they wore by order of their chief when they left their ahupua‘a (Wilcox
1975, Hensley et al. 1997, Wagner et al. 1999).
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4.9.4 ‘Akoko (Chamaesyce celastroides)

Chamaesyce celastroides is by far the most variable and widespread of all Hawaiian ‘akoko and is
separated into eight varieties (Wagner et al. 1999), two of which occur on the Refuge. It grows as a
shrub or small tree that has compact lateral branches and grows in coastal dry shrublands on
windward talus slopes at an elevation of 30 to 2,100 feet. Its flowers can be found tucked close or in
the leaf axis. It has been observed flowering and fruiting throughout the year, probably in response to
precipitation. Fruits mature in 3 to 4 weeks and plants live from 5 to 10 years.

The varieties found on the Refuge exist on windswept cliffs and ledges above the ocean on Ni‘ihau,
Ka‘ula Islet, Kaua‘i (Kilauea Point), Moloka‘i, and Kaho‘olawe. Threats to this plant include
competition with alien plants, fire, and negative effects of recreational activities. ‘Akoko is common
throughout the Refuge and can be found in all habitat types.

4.9.5 Pohinahina (Vitex rotundifolia)

Pohinahina is a sprawling shrub that is 8 feet in diameter and 6 inches to 2 feet tall, but reaching 4
feet in height and 12 feet in width when protected from wind and salt spray. The round leaves are
gray-green to silvery and 1-2 inches long and have a sage-like aroma when crushed. The 1-inch
flowers are bluish purple and are produced in small clusters at the ends of the branches throughout
the year. The round fruits are about one-fourth inch in diameter and bluish purple to black when ripe.

Pohinahina is a widespread strand plant; its natural range spans from China, Taiwan, and Japan south
to Malaysia, India, Sri Lanka, Mauritius, Australia, Pacific Islands, and Hawai‘i. In Hawai‘i,
pohinahina grows along the coast on sandy beaches, dunes, and rocky shorelines. It occurs naturally
up to elevations of 50 feet on all the main islands except Kaho‘olawe, but it can grow at higher
elevations. It is drought and salt spray tolerant and spreads by runners, and as a result, it is a popular
ornamental plant in Hawai‘i.

4.10 Invasive Species

For the purpose of this CCP, “invasive” is a subset of nonnative species. An invasive species is
defined as a species whose migration and growth within a new range causes detrimental effects on
the native biota in that range. Mammals, amphibians, invertebrates, and plants can all be considered
invasive. These species become invasive because their population and growth are no longer balanced
by natural predators or biological processes that kept them in balance in their native ecosystems. In
the absence of these restraints, invasive species have the potential to compete with native species for
limited resources, alter or destroy habitats, shift ecological relationships, and transmit diseases.

Invasive species are one of the most serious problems in conserving and managing natural resources.
In particular, the ecological integrity of Pacific Island environments is greatly threatened by invasive
species. Hawai‘i, which existed in isolation for millions of years, is an exceptionally ideal
environment for invasive species. Most native species lost their natural defense mechanisms and are
more vulnerable to introduced species (Meffe and Carroll 1997, National Invasive Species Council
2008).
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4.10.1 Mammals
Rat (Rattus spp.)

Three nonnative rat species are found throughout the Hawaiian Islands. Polynesian rats arrived from
the central Pacific approximately 1,500 years ago with the Polynesians who settled Hawai‘i; Norway
rats reached the Hawaiian Islands after the arrival of Captain Cook in the 1770s; and black or roof
rats most likely arrived in the 1870s. It is estimated that these three species have populated nearly

82 percent of the major islands and island chains throughout the globe. Black and Polynesian rats
have a large distribution and can be found from sea level to 10,000 feet. Norway rats are restricted to
areas below 6,000 feet. Polynesian rats and Norway rats nest exclusively in terrestrial habitats, while
black rats are arboreal nesters. This nesting difference may contribute to a larger population of black
rats in Hawai‘i due to the presence of nonarboreal mongoose predators (Tomich 1986, Tobin and
Sugihara 1992, Hays and Conant 2007).

Globally, introduced Rattus species have caused the decline, extirpation, or extinction of numerous
insular bird species. In the main Hawaiian Islands, Atkinson (1977) suggested that black rats caused
the accelerated decline or extinction of many native forest birds between 1870 and 1930. Polynesian
rats are speculated to have been a contributing factor in the large-scale extinctions of Hawaiian bird
species during Polynesian settlement prior to European contact. Rats continue to be a major threat to
waterbirds, seabirds, and forest birds in the Hawaiian Islands. All three species of introduced rats in
Hawai‘i are known predators of eggs, nestlings, young, and occasionally adults of endangered
waterbirds, seabirds, migratory shorebirds, and forest birds. Ground- and burrow-nesting seabirds are
particularly vulnerable to rat predation, even by the arboreal black rat. Rats also consume plants,
insects, mollusks, herpetofauna, and other invertebrates. Because these species are also eaten by
birds, a reduction in these populations may indirectly affect avian populations (Olson and James
1982, USFWS 2004, 2005a, 2005b, Mitchell et al. 2005).

The use of snap traps and ground-based application of diphacinone rodenticide to control rats in the
main Hawaiian Islands has shown a positive effect in native bird survival (VanderWerf 2008). Using
these two treatments, rodent abundance dropped 58-90 percent within one month of treatments for 3
years in a row at Hakalau Forest NWR on the island of Hawai‘i. The estimated cost for a 247-acre (1
km?) grid was $7,000 in year one and $2,000 per year in years two and three (Nelson et al. 2002). At
the Refuge, rats are controlled year-round through the use of live-trapping and rodenticides approved
for conservation of endangered species (e.g., 0.005 percent diphacinone) in tamper-proof bait stations
concentrated in key management areas, such as high density nesting habitat for endangered birds.
There are 4080 bait stations on the Refuge, bait stations are replenished every 2 weeks, and the
amount of bait used is recorded and reported. Applicators of rodenticides operate under the State
Department of Agriculture’s Pesticide Applicator Certification Program.

Cat (Felis catus)

Cats in the United States kill more than one million birds per day on average (Dauphine and Cooper
2011) and are recognized by the Union for Conservation of Nature as one of the “world’s worst”
invasive species (Lowe et al. 2000). Cats have a universally damaging effect on island forest birds,
breeding seabirds, resident waterbirds, and migratory shorebirds and waterfowl (Smucker et al. 2000,
USFWS 2004, 2005a, 2005b, Mitchell et al. 2005). Cats are found on all the main Hawaiian Islands
from sea level to 10,000 feet. Food habits of feral cats in Hawai‘i include insects, centipedes, marine
crustaceans, lizards, mice, rats, bird eggs, birds (young and adults), ‘ope‘ape‘a, grasses, and seeds.
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Cats have a universally damaging effect on insular forest birds and nesting seabirds. In Hawai‘i, cats
can prey on waterbirds, migratory shorebirds, nesting seabirds, and forest birds (Smucker et al. 2000,
USFWS 2004, USFWS 2005a, Mitchell et al. 2005).

On remote lands of Mauna Kea on the island of Hawai‘i, feral cats prey on about 11 percent of
endangered palila nests (finch-billed Hawaiian honeycreeper) annually, and radio-collared male cats
can range up to 8 square miles. Cats are most active at night when birds are roosting or incubating
eggs and more vulnerable to predation (Hess 2011). In addition, cats are reservoirs of diseases that
can be transmitted to birds and other mammals, including humans. Felids including feral and
domestic cats are the definitive hosts for an infectious parasite called Toxoplasmosis gondii, which
reproduces in cat intestines and is shed in cat feces. T. gondii has been linked to deaths of ‘a (red-
footed booby), endangered néng, critically endangered ‘alala (Hawaiian crow) (Work et al. 2000,
2002), and critically endangered ‘1lio-holo-i-kauaua on the coast of Kaua‘i (Honnold et al. 2005).

There are many “managed” feral cat colonies on O‘ahu, with 19,786 feral cats sterilized and released
between 1993 and 2002. Cat colonies near seabird colonies have been very detrimental to nesting
birds with the loss of adult and chicks of ‘ua‘u kani on Maui and O‘ahu (Smith et al. 2002, Young et
al. 2009b). There is ongoing evidence of cats threatening and/or killing mol1, ‘ua‘u kani, threatened
‘a‘o, and endangered néné. In 2009, a cat was captured on video attacking a nén€ nest (USFWS
unpubl.). There is an ongoing influx of feral cats, particularly from Kahili Beach southeast of the
Refuge. Due to the threats adjacent to the Refuge and the presence of free-roaming cats across
Kaua‘i, cat control is conducted year-round.

Cats captured with collars and domesticated behavior are transported to the Kaua‘i Humane Society.
Feral cats are controlled using live-trapping and euthanasia or shooting. Trap cycles last from 2 to 7
days with 15-25 traps active on a bi-monthly basis. In addition, cats are trapped opportunistically
when there are fresh carcasses of endangered or migratory birds showing evidence of cat depredation
or there are other detections of cats in the area. Shooting follows protocols for humane dispatch
(AVMA 2007) and is only performed by highly skilled personnel trained and federally certified in
the safe use of firearms. Trapping success varies widely depending on many factors (e.g., cat’s
condition, food availability, methods, techniques). From November 2006 to July 2007, 16 cats (2,419
trap nights) were removed from KNWRC. From December 2007 to April 2008, 11 cats (79 trap
nights) were removed from Kilauea Point NWR. From 2007 to 2010, 129 feral cats were removed
from KNWRC, with a high of 81 feral cats removed in 2008 (USFWS unpubl.).

Dog (Canis lupus familiaris)

The dog is a domesticated form of the gray wolf, a member of the Canidae family of the order
Carnivora. Abandoned, escaped, or pet dogs allowed to run loose can cause great harm to native
species and ecosystems. Dogs have caused terrible damage to native ground-nesting seabird colonies.
In 2008, almost 90 ‘ua‘u kani birds were killed by a pack of dogs at the Kahuku Golf Course and in
2006, dogs killed nearly 180 ‘ua‘u kani chicks at Ka‘ena Point, both sites on O‘ahu. Dogs typically
attack a large number of birds in a single incident by grabbing and shaking the birds around with
their mouths and leaving them for dead before heading to another nest or burrow. Dog entry through
the perimeter hogwire fence surrounding portions of the Refuge may occur through holes from
vandalism or degradation, allowing sporadic and random dog presence within the Refuge. In 2010,
dogs entering the Refuge at the unfenced end of Mokolea Point killed at least nine adult ‘ua‘u kani
on the Refuge. In 2014, 26 mol1 were killed by dogs on unfenced private lands on Kauai’s North
Shore.
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Small Indian Mongoose (Herpestes javanicus)

The Indian mongoose was intentionally introduced to numerous island ecosystems during the 1800s
and 1900s and has since expanded to large portions of Asia, Africa, Europe, Oceania, and the
Americas. In 1883, the species was introduced to the main Hawaiian Islands as a biocontrol agent
against rats in sugarcane fields. The mongoose inhabits all habitat types from sea level to nearly
10,000 feet on the islands of Hawai‘i, Maui, O‘ahu, and Moloka‘i. In other areas of the world,
mongooses appear to avoid wet areas; however, in Hawai‘i, dense populations of mongooses are
concentrated in wet habitats. The mean home range of a female in Hawai‘i is approximately 3.5
acres, and the main reproductive period occurs February through August. The high density of
mongooses in the Hawaiian Islands is due to abundant food and the lack of natural predators (Tomich
1986, Hays and Conant 2007).

Mongooses are voracious omnivores, consuming insects, reptiles, mammals, amphibians, crabs,
plants, and birds. In Hawai‘i, mongooses are diurnal predators that primarily eat invertebrates and
small mammals, as well as plants, birds, reptiles, and amphibians. They are a major threat to any
ground-dwelling and -nesting species in Hawai‘i. These mammals are known to eat eggs, young, and
adults of endangered Hawaiian birds, various seabirds, and migratory shorebirds. In addition,
mongooses are known to consume young sea turtles (Mitchell et al. 2005, Hays and Conant 2007).

Until recent years, Kaua‘i was thought to be mongoose-free. On May 23 and June 29, 2012, two live
mongooses were captured in Lthue and Nawiwili Port, confirming the presence of mongooses on
Kaua‘i. Previously, the only hard evidence of mongooses on the island was a Kalaheo roadkill in
1976 of a lactating female. Other evidence included 160 credible sightings including more than 70
within the last 10 years with sightings concentrated near Nawiwili Port and Port Allen. Credible
mongoose sightings occurred in 2012-2013 all over Kaua‘i, from Polihale to Lihu‘e to Kilauea,
indicating that mongooses could eventually be detected within the Refuge.

Mongooses have been detrimental to native ground-nesting birds on other Hawaiian Islands, and the
effects are expected to be even more detrimental on Kaua‘i, as the island is the last stronghold for
several endangered species. The Refuge will continue to work in partnership with the Kaua‘i
Invasive Species Committee and DLNR to gain information on the status and control and, if possible,
eradicate or contain mongooses.

Feral Pig (Sus scrofa)

Feral pigs that occur in Hawai‘i are likely to be hybrids descended from two ancestral types
introduced on separate occasions. Polynesians first brought pigs to the islands as a food source
around 1,500 years ago. Captain Cook subsequently brought European pigs to the islands in 1778
(Tomich 1986). Pigs descended from European strains were generally larger, more fecund, and more
nomadic than their Polynesian counterparts (Van Driesche and Van Driesche 2000). Although pigs
have been eradicated from numerous islands worldwide, these animals remain highly abundant in
Hawaiian island ecosystems (Courchamp et al. 2003, Cruz et al. 2005) and occupy every main island
in the Hawaiian archipelago (Tomich 1986). Pigs are long and narrow in shape and predominately
black in color and are generally hairy. They measure 3.5-4.5 feet in length and average 2 feet in
height. Pigs are elusive animals. They have been reported to be highly active in the early morning
and late afternoon in tropical climates (Diong 1982). The reproductive potential of pigs contributes to
their invasive potential. These animals are polyestrous meaning that adult females have more than
one estrus cycle (21 days) in a breeding season. Pregnancy can occur year-round with peaks between
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January and March. The average sow in Hawai‘i has 1.1 litters per year (Caley 1997). Reproductive
rates peak between 2 and 4 years, but breeding has occurred by 10-month-old sows (Hess et al.
2006).

Pigs are an omnivorous species that consume fruits, seeds, plant material, invertebrates, and
opportunistically, the eggs and young of ground-nesting birds. In Hawai‘i, pigs consume and damage
plant material in both wet and dry habitats and in agricultural and natural areas. They root and
trample native vegetation, digging up the soil for earthworms, as well as underground plant parts
such as rhizomes and tubers. Pigs act as vectors for invasive plant species, dispersing alien plants
such as strawberry guava and banana poka (LaRosa 1992, Stone et al. 1992). Other ecosystem effects
can be attributed to pig activity. Rooting and compaction can deplete the soil of needed oxygen (Van
Driesche and Van Driesche 2000). The behavior of pigs causes erosion of cliff and stream banks. As
a result, the quality of both fresh and brackish water system can be degraded. Since the Refuge is
fenced, it is usually free of pigs. However, breaches in the aging perimeter fences may result in the
need for periodic pig trapping.

4.10.2 Birds

Cattle Egret (Bubulcus ibis)

Cattle egrets were introduced to Hawai‘i from Florida in 1959. The release was sponsored by local
ranchers and the Hawai‘i State Board of Agriculture to control pasture insects. Nearly 150 birds were
released on all the main islands except Kaho‘olawe. After 1 year, successful breeding was recorded
on O‘ahu, where egrets were quick to establish. On Kaua‘i, egret numbers remained low until 1975,
when the population exploded. By 1982, Kaua‘i had 3 active roost sites totaling approximately 8,000
birds, including a rookery of 4,000 birds at Crater Hill in Kilauea. By the mid-1980s cattle egrets
were well-established on five of the main islands.

Cattle egrets are highly adaptable, and generally found foraging in grasslands and shallow wetlands,
but will also feed in roadside ditches and landfills. Roosts in the Hawaiian Islands are usually on
level lowland areas near water bodies, often in trees less than 30 feet high. It is the only species in the
family Ardeidae (Herons) that can breed at 1 year. Reproduction in the Hawaiian Islands occurs year-
round. Clutch size averages three eggs (range 2—6); (Paton et al. 1986); chicks, known as
“branchers,” begin wandering on branches at 14-21 days and fledge at 25-30 days. Some birds in
Hawai‘i may breed twice per year (Telfair 2006).

Cattle egrets are opportunistic feeders. In addition to pest insects, they consume a variety of native
and nonnative invertebrates and small vertebrates such as fishes, skinks, frogs, beneficial insects, and
seabird and endangered Hawaiian waterbird chicks (USFWS 2005a). Cattle egrets are the subject of
localized control at airports to avert bird strikes and at wildlife sanctuaries to protect endangered
species (Paton et al. 1986). From 2007 to 2010, 291 cattle egrets were removed from KNWRC, an
average of about 100 individuals per year (USFWS unpubl.). Techniques for cattle egret removal
including shooting and hazing and are regulated under the Migratory Bird Treaty Act and Migratory
Bird Depredation permits.

Barn Owl (Tyto alba)

The barn owl native to North America is found throughout the main Hawaiian Islands, including
offshore islets such as Lehua near Kaua‘i, where they were introduced in 1958 for rodent control.
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They have light grey underparts with numerous fine dark lines and scattered pale spots on the
feathers. There are buff markings on wings and back. Feathering on the lower legs may be sparse.
The heart-shaped facial disc is white with a brownish edge, with brown marks at the front of the
eyes, which have a black iris. Its beak is off-white and the feet are yellowish-white to brownish.
Males and females are similar in size and color; females and juveniles are generally more densely
spotted. Barn owls can be distinguished from pueo by their primarily nocturnal habits, rounder faces,
and lighter coloring.

In their native environment, barn owls specialize in hunting small ground mammals, and the vast
majority of their food consists of small rodents. However, in the Hawaiian Islands they are known to
be serious predators of seabirds, including the endangered ‘a‘o, in addition to other seabird species,
such as ‘ua‘u kani. On the Refuge, barn owls have been documented killing ‘a‘o, ‘ua‘u, and large
numbers of ‘ua‘u kani. Because barn owls will breed at any time during the year, and depending on
food supply, they can reproduce up to 2 times per year, they are able to increase rapidly in a
relatively short period of time. Barn owls likely compete with the native pueo for introduced rats and
mice and could potentially be limiting their population. Techniques for barn owl removal including
trapping and shooting and are regulated under the Migratory Bird Treaty Act and Migratory Bird
Depredation permits.

4.10.3 Amphibians

Nonnative amphibians also have a negative effect on native Hawaiian species. Recent radio
transmitter studies at James Campbell NWR on O‘ahu (Eizenga USFWS unpubl.) provide conclusive
evidence that introduced bullfrogs (Rana catesbeiana) are key predators of Hawaiian waterbird
chicks. While evidence of native bird depredation by cane toads has not been documented, it is
possible given the species behavior that they do on occasion eat native ground-nesting birds or their
chicks.

Cane Toad (Bufo marinus)

Cane toads, or Pacific giant toads, which are native to Latin America, have a broad geographic range
that includes a majority of the Pacific region. The toads were brought to the Hawaiian Islands in

1932 to control insect pests. The adults require only water for breeding, which results in thousands of
eggs per mating occurrence. Cane toads are active at night and primarily feed on cockroaches,
crickets, grasshoppers, grubs, earthworms, slugs, spiders, centipedes, and snails. In addition, these
highly invasive amphibians could be a potential predator of eggs and young of ground-nesting birds
(Yamamoto and Tagawa 2000, Kishinami 2001).

Coqui (Eleutherodactylus coqui)

Coqui frogs, which are native to Puerto Rico, were accidentally introduced to the Hawaiian Islands in
the late 1980s through eggs or frogs in nursery plants. They are small, nocturnally active, brown
frogs approximately 1 inch in length. Their habitat includes moist leaf bases of foliage and leaf litter
from the coastal zone to 4,000 feet elevation or higher. Coqui are a human health and quality of life
nuisance because of the male’s loud, high-pitched, two-note call “co-kee,” heard primarily at night.
They eat large number of small insects, in native and nonnative habitats, posing a threat to native
insects and insectivores (Kishinami 2001). Coqui have occurred on five of the main Hawaiian Islands
including the Island of Kaua‘i. In 2001, a breeding population was discovered in Lawai, but after
extensive eradication efforts by the Kaua‘i Invasive Species Committee (KISC) and partners, Kaua“‘i
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was declared “coqui-free” in June 2012. Coqui are not known to occur on the Refuge. However, in
May 2014 KISC responded to a report of coqui on the northshore of Kaua‘i (KISC 2014).

4.10.4 Invertebrates

Although the Hawaiian Islands support a large number of native invertebrates, a wide array of
nonnative invertebrates have invaded Hawaiian ecosystems. While numerous species exist on the
Refuge, the only group documented to be a threat to native wildlife is ants.

Ants

Hawai‘i is one of the few places on Earth believed to lack any native ant species. Today, at least 47
ant species in 7 subfamilies and 24 genera have become established. Ants are a growing concern
since they can have negative effects on native and endangered plants and animals. Ants are also
implicated in having negative effects on native and endangered plants by farming scales and other
insect pests. Ants are known to attack, injure, or kill young birds. The Service is currently studying
the efficacy of various baits and approved toxins on pest ants on O‘ahu and Johnston Atoll.

On offshore islets on O‘ahu and on Kure Atoll, several species of ants have been documented to
harass and potentially kill nesting seabird chicks, primarily ‘ua‘u kani chicks, by attacking their
mucus membranes, removing their down, eating the webbing off their feet, and irritating the chicks
so much that they leave their burrows and become separated from their parents (Plentovich et al.
2009).

At the Refuge, long-legged ants (Anoplolepis gracilipes) have been observed on koa‘e ‘ula adults
with watery, irritated, swollen eyes. Long-legged ants subdue their prey by spraying formic acid.
Ants have also been observed attacking koa‘e ‘ula chicks to the point where they lose their down and
part of the webbing on their feet. Chick foot injuries are typical of those caused by big-headed ants
(Pheidole megacephala) (Zaun 2005).

4.10.5 Plants

Invasive species are recognized as a major threat to native ecosystems and to the survival of
threatened and endangered species. At the ecosystem level, invasive plants have been shown to be
capable of changing fire regimes, altering nutrient cycling patterns, and modifying the surface runoff
of water. Invasive plants can physically displace native species, and/or supersede them by
competition for water, nutrients, or other limited resources. Nonnative plants can also be vectors and
hosts for introduced pests and diseases to which the native species lack natural defenses.
Furthermore, compared to native plants, nonnative plants lack their natural enemies in the introduced
range, which again gives them a competitive edge over native species. Invasive plants are also
reported to be faster growing and can therefore easily and quickly colonize, establish, and displace
native species (Vitousek 1990, D’ Antonio and Vitousek 1992, Blossey and Notzold 1995).

Almost half the flora of the Hawaiian Islands is composed of approximately 1,100 species of
naturalized nonnative plants. Invasive plants are successful in island ecosystems due to a multitude of
traits. According to Staples et al. (2000), invasive plants in Hawai‘i share the following biological
and reproductive characteristics:

e Adaptable to and capable of thriving in different habitats
e Tolerant of variable conditions (such as light, temperature, moisture)
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Fast-growing

Tolerant of disturbance

Easily dispersible to new localities by seeds, fruits, spores, or vegetative parts
Produce small seeds/spores early in life

Long reproductive periods

Dispersed by animals and with no special germination requirements

The control and eradication of pest plants has been the top priority of natural resource managers in
Hawai‘i. In the wetland habitats of the Refuge, invasive plant species can drastically reduce the value
of wetland habitat to native species. Nonnative species out-compete more desirable plant species
here, as well as smother open water and mudflat habitats. In addition, the high biomass characteristic
of invasive grasses produces a high amount of fuel for fire and become threats to nearby residential,
commercial, and military land uses. In Hawai‘i, plants grow year-round; thus, the Service has a full-
time task of maintaining the habitat by nonnative plant control. At Kilauea Point NWR, a
combination of control techniques are employed for invasive plant removal including chemical,
mechanical (hand and tractor), and water level manipulations.

California Grass (Urochloa mutica)

California grass (Family—Poaceae) is a sprawling perennial with culms up to 20 feet long and rooting
at the nodes. Stolons and leaf sheaths are densely hairy. It occurs pantropically as a pasture grass and
its native range is unknown, although it is suspected to have originated in sub-Saharan Africa.
California grass occurs in aquatic environments such as the openings of wet forests, marshes, and
other open water areas. It is also known to invade drier, disturbed areas. It is reported to be well-
adapted to a wide range of soil conditions (sandy to clay) and tolerates moderate shade but prefers
full sun (Wagner et al. 1999).

In Hawai‘i, California grass occurs between sea level and 3,445 feet on the five main Hawaiian
Islands. The grass can form monotypic stands reaching 5 feet in height, with rooting runners up to 18
feet in length. Throughout the state it has been reported to grow in a wide range of moisture
conditions. It grows prolifically in wet swampy habitats, but it can also withstand severe drought.
The Hawai‘i-Pacific Weed Risk Assessment is a research project conducted by University of Hawai‘i
and the USDA Forest Service (USFS) to identify plants that pose a high risk in Hawai‘i and other
Pacific Islands. The assessment score of 12 for California grass reflects its invasion potential. It also
designates the species as H (Hawai‘i), meaning the species is “documented to cause significant
ecological or economic harm in Hawai‘i” (Motooka et al. 2003). Techniques used to control
California grass on the Refuges include an integrated system of mowing, disking, tilling, hand-
pulling, and application of herbicides.

Pluchea spp

Pluchea spp. (Family—Asteraceae) is comprised of two shrub species in Hawai‘i—Indian fleabane
(P. indica) and sourbush (P. carolinensis)—and a hybrid species. Pluchea indica readily hybridizes
with P. carolinensis to form the intermediate plant P. x fosbergii. The leaves of this hybrid species
are usually more similar to P. indica, while the inflorescence more closely resembles P. carolinensis.
P. x fosbergii can be found where the two species occur together (Wagner et al. 1999).

P. carolinensis is an erect, aromatic shrub native to parts of North and South America. The species
has naturalized in Hawai‘i, Guam, Taiwan, Africa, and other tropical and Pacific areas. It can grow in
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poor soil conditions; however, it cannot withstand shade or severe competition from brush and grass.
In dry habitats, the fast-growing shrub can form thickets. In Hawai‘i, P. carolinensis has spread to all
the main islands since its arrival in the 1930s. This shrub is able to grow in a wide array of habitats,
ranging in distribution from dry coastal areas to open forests at 2,953 feet elevation. The plant seeds
prolifically and the seeds are easily dispersed by wind (Mueller-Dombois and Fosberg 1998, Wagner
et al. 1999).

Pluchea will out-compete native plants on the Refuge, reducing forage and nesting habitats for birds.
Pluchea tend to harbor huge nests of paper wasps, which are a hazard to Refuge staff and the public.
Techniques used to control Pluchea spp. on the Refuges include an integrated system of manual
removal and application of herbicides.

Christmasberry (Schinus terebinthifolius)

Christmasberry is an aggressive, rapidly spreading plant native to Argentina, Brazil, and Paraguay. It
can grow as a tree or shrub up to 23 feet in height. Christmasberry has become naturalized in mesic,
disturbed, and coastal areas throughout the Hawaiian Islands where it can form dense thickets on
steep slopes (Wagner et al. 1999).

Christmasberry is considered a pioneer species because it quickly colonizes disturbed areas. The
invasive attributes of Christmasberry include a large number of fruits, bird dispersal, and a tolerance
to shade, fire, and drought. Furthermore, the species is believed to have allelopathic properties, which
increases its competitive ability with neighboring plants (Hight et al. 2003). Due to these
characteristics, this species is recognized as a noxious weed by the Hawai‘i Department of
Agriculture.

Three biocontrol insects have been released in the Hawaiian Islands to control this species. This
includes a seed-feeding beetle in 1960, a leaf-rolling moth in 1954-1956, and a stem-galling moth in
1961-1962 (Hight et al. 2003). An accidentally introduced seed-feeding wasp has also been found
attacking seeds of Christmasberry. A foliage-feeding sawfly was tested as a potential biological
control agent for Christmasberry; however, this species was not introduced due to its risk to the
native ‘ohe kukuluae‘o (Reynoldsia sandwicensis) (Hight et al. 2003).

Kikuyu Grass (Pennisetum clandestinum)

Kikuyu grass is a fast-growing grass species that forms mats and spreads by rhizomes and stolons. It
was introduced to Hawai’i for cattle forage. Kikuyu grass is native to eastern Africa, but has spread
throughout the tropics and subtropics (Holm et al. 1972). It occurs primarily in cool fertile areas
(Scowcroft and Jeffrey 1999) between sea level and 6,600 feet elevation. It propagates vegetatively
because the small, inflorescences rarely produce seeds (Holm et al. 1972). It is shade-tolerant, and
the root morphology may also be altered in shaded areas (USFWS 1996).

Kikuyu grass is a particular management concern in many habitats because the species forms dense
mats, preventing the establishment of native seedlings. It competes with native seedlings for
nutrients, light, and water (Scowcroft 1992), it increases the frequency and intensity of fire (Smith
and Tunison 1992), and has been reported to possess allelopathic substances (Smith 1985). For these
reasons, it is a federally listed noxious weed, and according to the USFS and DOFAW it is
considered a high-risk weed species for creating ecological and economic harm in Hawai’i.
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Although Kikuyu grass is considered an aggressive pest, the species appears to be less aggressive in
the coastal zone and provides valuable forage habitat for nén€ on the Refuge. Currently, there are no
known native grasslands that could be restored to provide the same nutrition as Kikuyu-legume
grasslands. Approximately 27 acres of Kikuyu grasslands are managed for néné at Crater Hill year-
round.

Ironwood (Casuarina equisetifolia)

Ironwood is native to the tropical and subtropical seacoasts from Malaysia to Australia, Micronesia,
Melanesia, the Philippine Islands, and Polynesia, but is not native to the Hawaiian Islands. The
common name refers to any of a number of closely related species that have also been called “she-
oak,” or “beefwood.” The tree reaches heights of 80 to 100 feet and diameters up to 18 inches. The
wood is dark brown, very tough and dense, and grows rapidly.

Ironwood was introduced on the island of on Kaua‘i in 1882. More than 70,000 trees were planted on
the forest reserves of the island, and many others were planted on private lands for windbreaks and in
depleted soils or sandy areas requiring salt-tolerant trees. Since that time, ironwood has not only
spread to all the main Hawaiian Islands, but has also established on some of the small atolls in the
NWHIL

At the Refuge, it is a common weed and poses a threat to native plants and seabirds. For example,
rapid growth of ironwood trees at the base of Moli Hill creates obstacles within primary molt flight
corridors. In 2010, a mol1 fledgling taking its first flight crashed into an ironwood tree and was
grounded cliff-side for a day, an annual occurrence if ironwoods are not maintained. As a result,
ironwood is controlled on the Refuge in key areas using chainsaws, handsaws, herbicides and, rarely,
heavy equipment.

Haole Koa (Leucaena leucocephala)

Koa haole, haole koa (foreign koa), or leucaena, is a vigorous shrub or small tree native to
southeastern Mexico. This naturalized deciduous species is characterized by twice pinnate leaves
with numerous small, gray-green leaflets, many flowers in whitish round balls % —1 inch across the
spreading threadlike stamens, and many clustered dark brown flat pods. It is a rapidly growing small
tree 20-30 feet tall and 4 inches in trunk diameter

This species was unknown in Hawai‘i in 1864, but reported as frequent 20 years later. It is reported
that seeds were broadcast from airplanes to provide a charcoal source. It is now an abundant weed in
the dry lowlands throughout Hawai‘i and will form dense thickets in lowlands and lower mountain
slopes to 2,500 feet altitude.

Haole koa is common throughout the Refuge, and is found in highest concentration in Crater Hill and
Mokadlea Point where it can crowd out nesting seabirds. As a result, haole koa is controlled on the
Refuge in key areas using power or hand tools and herbicides.

Lantana (Lantana camara)

Lantana is a perennial, erect or prostrate shrub growing to 6 feet or more in height. Leaves are ovate
in shape, oppositely arranged, commonly 6 inches long and 2.5 inches wide. Lantana reproduces
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vegetatively and via seed; flowers are produced year-round and are able to self- and cross-pollinate.
Lantana is an extremely prolific seed producer with approximately 12,000 fruits per plant.

Lantana is a thorny shrub and noxious weed native to the West Indies that was brought to Hawai’i as
an ornamental plant for gardens. It can form an impenetrable thicket which crowds out other plants
and is dispersed by pest and frugivorous birds. It is capable of surviving all but the hottest fires,
regenerating from basal shoots. Allelopathic substances are produced by shoots and roots. Lantana is
found up to 1,970 feet on all islands, principally in dry areas, but it has also infested both mesic and
wet habitats. Lantana is found throughout the Refuge. It is controlled using power or hand tools and
herbicides.

4.11 References

Ainley D.G., T.C. Telfer, and M.H. Reynolds. 1997. Newell’s shearwater (Puffinus auricularis). In
The Birds of North America, No. 297 (Poole A, Gill F, editors). Philadelphia, (PA): The Academy of
Natural Sciences; and Washington DC: The American Ornithologists' Union.

American Veterinary Medical Association [AVMA]. 2007. AVMA Guidelines on Euthanasia. Report
prepared by the AVMA Panel on Euthanasia. 36 pp.

Arata, J. A., P. R. Sievert, and M.B. Naughton. 2009. Status assessment of Laysan and black-footed
albatrosses, North Pacific Ocean, 1923-2000. U. S. Geological Survey Scientific Investigations
Report 2009-5131. Reston, Virginia: U. S. Geological Survey.

Atkinson, LA.E. 1977. A reassessment of factors, particularly Rattus rattus L., that influenced the
decline of endemic forest birds in the Hawaiian Islands. Pacific Science 31:109-133.

Awkerman, J.A., D.J. Anderson, and G.C. Whittow. 2009. Laysan Albatross Phoebastria
immutabilis. In: Poole, A. (Ed). The Birds of North America Online. Ithaca: Cornell Lab of
Ornithology.

Banko, P.C., J.M. Black, and W.E. Banko. 1999. Hawaiian Goose (Branta sandvicensis). In: Poole,
A. and F. Gill, eds. The Birds of North America, No. 434. Academy of Natural Sciences,
Philadelphia. 30 pp.

Blossey, B. and R. Notzold. 1995. Evolution of increased competitive ability in invasive
nonindigenous plants: A hypothesis. Journal of Ecology 83:887-889.

Bonaccorso, F., P.M. Gorresen, C. Todd, and C. Cornett. 2008. Seasonal Movements and the
Occurrence of Hoary Bats in Hawai‘i. Oral. Hawai‘i Conservation Conference. Honolulu, HI.

Burger, J. and M. Gochfeld. 1993. Tourism and short-term behavioural responses of nesting Masked,
Red-footed, and Blue-footed Boobies in the Galapagos. Environmental Conservation 20:255-259.

Burney, D.A., H.F. James, L.P. Burney, S.L. Olson, W. Kikuchi, W.L. Wagner, Burney, M.
McCloskey, D. Kikuchi, F.V. Grady, R. Gage II, and R. Nishek. 2001. Fossil evidence for a diverse
biota from Kaua‘i and its transformation since human arrival. Ecological Monographs 7:615-641.

4-40 Chapter 4. Refuge Biology and Habitats




Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

Byrd, G.V., D. . Moriarty, and B.G. Brady. 1983. Breeding biology of wedge-tailed shearwaters at
Kilauea Point, Hawai‘i. Condor 83:292-296.

Byrd, G.V. and T. C. Telfer. 1984. A cross-fostering experiment with Newell's race of Manx
Shearwater. Journal of Wildlife Management 48(1).

Caley, P. 1997. Movements, activity patterns, and habitat use of feral pigs (Sus scrofa) in a tropical
habitat. Wildlife Research 24:77-87.

Char, W. and N. Balakrishnan. 1979. ‘Ewa Plains Botanical Survey, University of Hawai‘i,
Honolulu, HI.

Courchamp, F., J. Chapuis, and M. Pascal. 2003. Mammal invaders on islands: impact, control and
control impact. Biological Review 78:347-383.

Cruz, F., C. J. Donlan, K. Campbell, V. Carrion. 2005. Conservation action in the Galapagos: Feral
pig (Sus scrofa) eradication from Santiago Island. Biological Conservation 121:473—478.

D’Antonio, C.M. and P.M. Vitousek. 1992. Biological Invasions by exotic grasses, the grass fire
cycle, and the global change. Annual Review of Ecology and Systematics 23:63—87.

Dauphine, N. and R.J. Cooper. 2011. Pick one: Outdoor cats or conservation, the fight over
managing an invasive predator. Wildlife Professional 5:50-56.

Day, R.H., B.A. Cooper, and T.C. Telfer. 2003. Decline of Townsend’s (Newell’s) Shearwaters
(Puffinus auricularis newelli) on Kaua‘i, Hawai‘i. The Auk 120:669-679.

Diong, C.H. 1982. Population Biology and Management of the Feral Pig (Sus scrofa L.) in Kipahulu
Valley, Maui. A Dissertation Submitted to the Graduate Division of the University of Hawai‘i.

Engilis, A., Jr., and M. Naughton. 2004. U.S. Pacific Islands Regional Shorebird Conservation Plan.
U.S. Fish and Wildlife Service, Portland, OR. 66 pp.

Hays, W.S.T. and S. Conant. 2007. Biology and impacts of Pacific Island invasive species. A
worldwide review of effects of the small Indian mongoose, Herpestes javanicus (Carnivora:
Herpestidae). Pacific Science 61:3-16.

Hensley, D., R. Stibbe, and F. Rauch. 1997. Hala. University of Hawai‘i. 1 p. Ornamentals and
Flowers; OF-17. Honolulu, HI.

Hess, S. 2011. By land and by sea, the widespread threat of feral cats on Hawaiian wildlife. Wildlife
Professional 5:66-67.

Hess, S.C., J. J. Jeffrey, D. L. Ball, and L. Babich. 2006. Efficacy of Feral Pig Removals at Hakalau
Forest National Wildlife Refuge. Hawai‘i Cooperative Studies Unit Technical Report HCSU-004.
University of Hawai‘i at Hilo. 64 pp.

Hight, S.D., I. Horiuchi, M.D. Vitorino, C. Wikler, and J.H. Pedrosa-Macedo. 2003. Biology, host
specificity tests, and risk assessment of the sawfly Heteroperreyia hubrichi, a potential biological
control agent of Schinus terebinthifolius in Hawai‘i. BioControl 48:461-476.

Chapter 4. Refuge Biology and Habitats 4-41



Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

Holm, L.G., D.L. Plucknett, J.V. Pancho, J.P. Herberger. 1972. The World's Worst
Weeds:Distribution and Biology. University of Hawai‘i Press: Honolulu, HI.

Honnold, S.P., R. Braun, D. P. Scott, C. Sreekumar, and J.P. Dubey. 2005. Toxoplasmosis in a
Hawaiian monk seal (Monachus schauinslandi). Journal of Parasitology 91:695-697.

Joyce, T.W., N. D. Holmes, and R.A. Phillips. 2010. Post-breeding season dispersal of the Newell’s
Shearwater (Puffinus newelli) from Kaua ‘i, Hawai i. Poster. Hawai‘i Conservation Conference.
Honolulu, HI.

Kilauea Point Natural History Association [KPNHA]. 1986. Three Laysan Albatross chicks fledge
successfully at Kilauea Point Refuge. Kilauea Pointers No. 8.

Kaua‘i Invasive Species Committee [KISC]. 2014. Coqui. Available at
http://www.kauaiisc.org/coqui/.

Kishinami, C. H. 2001. Amphibians and reptiles. In: Staples, G. W. and R. H. Cowie, eds.
Hawai‘i’s Invasive Species. Honolulu (HI): Mutual Publishing. Pages 27-31.

Kitaysky, A., M. Benowitz-Fredericks, Z. Kitaiskaia, M. Shultz, and B. Zaun. Effects of Tourist
disturbance on Stress Physiology of Wedge-tailed Shearwater (Puffinus pacificus) Chicks at Kilauea
Point National Wildlife Refuge, Kaua‘i, HI. Unpublished report for pilot study.

LaRosa, A.M. 1992. The status of banana poka in Hawai’i. In: Stone, C.P. Smith, C.W., and J.T.
Tunison, eds. Alien Plant Invasions in Native Ecosystems of Hawai’i: Management and Research.
Cooperative National Park Resources Studies Unit, University of Hawai’i, Honolulu. p. 271-299.

Lee DS, M. Walsh-McGehee. 1998. White-tailed tropicbird (Phaeton lepturus). In The Birds of
North America, No. 353 (Poole A, Gill F, editors.). Philadelphia, (PA): The Academy of Natural
Sciences, and Washington DC: The American Ornithologists' Union.

Lowe S., M. Browne, S. Boudjelas, M. De Poorter. 2000. 100 of the World’s Worst Invasive Alien
Species. A selection from the Global Invasive Species Database. Published by The Invasive Species
Specialist Group: a specialist group of the Species Survival Commission of the World Conservation
Union. 12 pp.

Meffe, G.K. and C.R. Carroll. 1997. Principles of Conservation Biology. 2" ed. Sunderland (MA):
Sinauer Associated, Inc.

Menard, T. 2001. Activity patterns of the Hawaiian hoary bat (Lasiurus cinereus semotus) in relation
to reproductive time periods. MSc Thesis. University of Hawai‘i at Manoa.

Mitchell, C., C. Ogura, D.W. Meadows, A. Kane, L. Strommer, S. Fretz, D. Leonard, and A.
McClung. 2005. Hawai’i’s Comprehensive Wildlife Conservation Strategy. Department of Land and
Natural Resources, Honolulu, HI. 722 pp.

Mostello, C.S. 1996. Diets of the Puco, the Barn owl, the cat, and the mongoose in Hawai’i: evidence
for competition. M. S. Thesis. University of Hawai‘i, Honolulu, HI.

4-42 Chapter 4. Refuge Biology and Habitats


http://www.kauaiisc.org/coqui/

Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

Motooka, P., L. Castro, D. Nelson, G. Nagai, and L. Ching. 2003. Weeds of Hawai’i’s pastures and
natural areas, an identification and management guide. College of Tropical Agriculture and Human
Resources, University of Hawai’i at Manoa.

Mueller-Dombois, D. and F.R. Fosberg. 1998. Vegetation of the Tropical Pacific Islands. New York:
Springer-Verlag.

National Invasive Species Council. 2008. 2008-2012 National Invasive Species Management Plan.
35 pp._http://www.invasivespecies.gov/

Naughton, M.B., M.D. Romano, and T.S. Zimmerman. 2007. A conservation action plan for black-
footed albatross (Phoebastria nigripes) and Laysan albatross (P. immutabilis), Ver. 1.0. U.S. Fish
and Wildlife Service, Portland, OR.

Nelson, J.T., B.L. Woodworth, S.G. Fancy, G.D. Lindsey, and E.J. Tweed. 2002. Effectiveness of
rodent control and monitoring techniques for a montane rainforest. Wildlife Society
Bulletin 30:82-92.

Olson, S.L. and H.F. James. 1982. Prodromus of the fossil avifauna of the Hawaiian Islands.
Smithsonian Contributions to Zoology 365:1-59.

Paton, P.W.C., D.P. Fellows, and P.Q. Tomich. 1986. Distribution of cattle egret roosts in Hawai’i
with notes on the problems egrets pose to airports. ‘Elepaio 46:143-147.

Plentovich, S., A. Hebshi, and S. Conant. 2009. Detrimental effects of two widespread invasive ant
species on growth and survival of colonial nesting seabirds in the Hawaiian Islands. Biological
Invasions 11:289-298.

Pyle, R.L., and P. Pyle. 2009. The Birds of the Hawaiian Islands: Occurrence, History, Distribution,
and Status. B.P. Bishop Museum, Honolulu, HI, U.S.A. Vers. 1
http://hbs.bishopmuseum.org/birds/rlp-monograph

Read, R.W., and D.R. Hodel. 1990. Arecaceae: in Wagner, W.L., D.R. Herbst, and S.H. Sohmer,
Manual of the flowering plants of Hawai’i. University of Hawaii Press and Bishop Museum Press,
Honolulu. Bishop Mus. Spec. Publ. 83:1360-1375.

Reynolds, M.H., P. Berkowitz, K.N. Courtot, and C.M. Krause, eds. 2012. Predicting sea-level rise
vulnerability of terrestrial habitat and wildlife of the Northwestern Hawaiian Islands: U.S. Geological
Survey Open-File Report 2012—-1182. 139 pp. Found at http://pubs.usgs.gov/of/2012/1182/.

Schreiber E.A., R.W. Schreiber, G.A. Schenk. 1996. Red-footed booby (Sula sula). In The Birds of
North America, No. 241 (Poole A, Gill F, editors.). Philadelphia, (PA): The Academy of Natural
Sciences; and Washington DC: The American Ornithologists' Union.

Schreiber E.A., R.W. Schreiber. 1993. Red-tailed tropicbird (Phaeton rubricauda). In The Birds of
North America, No. 43 (Poole A, Gill F, editors.). Philadelphia, (PA): The Academy of Natural
Sciences; and Washington DC: The American Ornithologists' Union.

Chapter 4. Refuge Biology and Habitats 4-43


http://www.invasivespecies.gov/
http://hbs.bishopmuseum.org/birds/rlp-monograph

Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

Scowcroft, P.G. and J. Jeffrey. 1999. Potential significance of frost, topographic relief, and Acacia
koa stands to restoration of mesic Hawaiian forests on abandoned rangeland. Forest Ecology &
Management 114:447-458.

Scowcroft P.G. 1992. Role of decaying logs and other organic seedbeds in natural regeneration of
Hawaiian forest species on abandoned montane pasture. In: Conrad C.E., Newell L. (tech coord)
Proceedings of the Session on Tropical Forestry for People of the Pacific, 17th Pacific Science
Congress. Gen Tech Rep GTR-129, Albany, CA, pp 67-73. Available at

http:// www.fs.fed.us/psw/publications/documents/psw_gtr129/psw_gtr129 scowcroft.pdf.

Smith, C.W. 1985. Impact of alien plants on Hawai‘i’s native biota. Pages 180-250 In: C.P. Stone
and J.M. Scott (eds.), Hawai‘i’s Terrestrial Ecosystems: Preservation and Management. University of
Hawaii Cooperative Resources Studies Unit, University of Hawai‘i Press, Honolulu.

Smith, C.W. and J.T. Tunison. 1992. Fire and Alien Plants in Hawai‘i: Research and Management
Implications. Pp 394-408. In: C.P. Stone, C.W. Smith, and J.T. Tunison (eds.), Alien Plant Invasions
in Native Ecosystems of Hawai‘i: Management and Research. Cooperative National Park Resources
Studies Unit, University of Hawai‘i, Honolulu. 887 pages.

Smith, D.G., J.T. Polhemus, and E.A. Vanderwerf. 2002. Comparison of managed and unmanaged
Wedge-tailed Shearwater colonies on O‘ahu: Effects of predation. Pacific Science 56:451-457.

Smucker, T.D., G.D. Lindsey, and S.M. Mosher. 2000. Home range and diet of feral cats in Hawai’i
forests. Pacific Conservation Biology 6: 229-237.

Staples, G.W., Herbst, D., and C.T. Imada. 2000. Survey of invasive or potentially invasive
cultivated plants in Hawai’i. Bishop Museum Occasional Papers 65:1-35.

Staples, G.W., and R.H. Cowie (eds.). 2001. Hawai‘i’s invasive species. Bishop Museum Press:
Honolulu, HI.

Stone, C.P., L.W. Cuddihy, and J.T. Tunison. 1992. Responses of Hawaiian ecosystems to the
removal of feral pigs and goats. In: Stone, C.P., Smith, C.W., and J.T. Tunison, eds. Alien Plant
Invasions in Native Ecosystems of Hawai’i: Management and Research. Cooperative National Park
Resources Studies Unit, University of Hawai’i, Honolulu. p. 666—704.

Tabata, R.S. 1980. The Native Coastal Plant of Oahu, Hawai‘i. pp 321-346. In Smith, C.W. (Ed.).
June 4-6, 1980. Proceedings of the Third Conference in Natural Sciences, Hawai‘i Volcanoes
National Park. Cooperative National Park Resources Studies Unit, University of Hawai‘i at Manoa.

Telfair II, R.C. 2006. Cattle Egret (Bubulcus ibis), No. 113. In: Poole, A., ed. The Birds of North
America Online. Ithaca: Cornell Lab of Ornithology; Retrieved from the Birds of North America
Online at http://bna.birds.cornell.edu/bna/species/113

The Nature Conservancy. 1998. Native Ecosystem Loss in the Hawaiian High Islands Ecoregion at
the Turn of the 21st Century. Honolulu, unpublished.

Tobin, M.E. and R.T. Sugihara. 1992. Abundance and habitat relationships of rats in Hawaiian sugar
cane fields. Journal of Wildlife Management 56:816-822.

4-44 Chapter 4. Refuge Biology and Habitats


http://www.fs.fed.us/psw/publications/documents/
http://bna.birds.cornell.edu/bna/species/113

Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

Tomich, P.Q. 1986. Mammals in Hawai’i, 2nd Ed. Honolulu: Bishop Museum Press.

U.S. Fish and Wildlife Service. 1995. Recovery Plan for the Kaua‘i Plant Cluster. Portland, OR: U.S.
Fish and Wildlife Service. p. 270.

U.S. Fish and Wildlife Service. 1996. Draft Reforestation Management Plan, Hakalau NWR.
Hilo, HI.

U.S. Fish and Wildlife Service. 1998. Recovery plan for the Hawaiian hoary bat. U.S. Fish and
Wildlife Service, Portland, OR. 50 pp.

U.S. Fish and Wildlife Service. 2004. Draft Revised Recovery Plan for the Néné or Hawaiian Goose
(Branta sandvicensis). U.S. Fish and Wildlife Service, Portland, OR. 148 pp.

U.S. Fish and Wildlife Service. 2005a. Draft Revised Recovery Plan for the Hawaiian Waterbirds,
2" Draft of 2™ Rev. U.S. Fish and Wildlife Service, Portland, OR. 155 pp.

U.S. Fish and Wildlife Service. 2005b. Regional Seabird Conservation Plan, Pacific Region. U.S.
Fish and Wildlife Service, Migratory Birds and Habitat Programs, Pacific Region, Portland, OR.
261 pp.

U.S. Fish and Wildlife Service. 2010. Identifying Refuge Resources of Concern and Management
Priorities: A Handbook. United States Department of the Interior. U.S. Fish and Wildlife Service,
National Wildlife Refuge System, Branch of Refuge Biology. 73 pp.

VanderWerf, E. A. 2008. Sources of variation in survival, recruitment, and natal dispersal of the
Hawai’i ‘Elepaio. Condor 110:241-250.

Van Driesche, J. and R. Van Driesche. 2000. Nature Out of Place: Biological Invasions in the Global
Age. Washington DC.: Island Press.

Vitousek, P.M. 1990. Biological invasions and ecosystem processes: towards an integration of
population biology and ecosystem studies. Oikos 57:7-13.

Wagner, W.L., D.R. Herbst, and S.H. Sohmer. 1999. Manual of the Flowering Plants of Hawai‘i,
Revised ed., 2 vols. Honolulu: University of Hawai’i Press and Bishop Museum Press.

Walther, M. 2004. A Guide to Hawai‘i’s Coastal Plants. Mutual Publishing. Honolulu, HI.

Whittow, G.C. 1997. Wedge-tailed shearwater (Puffinus pacificus). In The Birds of North America,
No. 305 (Poole A, Gill F, editors.). Philadelphia, (PA): The Academy of Natural Sciences; and
Washington DC: The American Ornithologists' Union.

Wiggins, D.A., D.W. Holt and S.M. Leasure. 2006. Short-eared Owl (Asio flammeus), The Birds of
North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; Retrieved from the Birds
of North America Online.

Wilcox, Barbara S. 1975. The Kahuku Sugar Mill Story. Island Heritage Limited, Norfolk Island,
Australia.

Chapter 4. Refuge Biology and Habitats 4-45



Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

Woog, F. and J.M. Black. 2001. Foraging behavior and temporal use of grasslands by Néné:
Implications for management. Studies in Avian Biology 22:319-328.

Work, T., J.G. Massey, B.A. Rideout, C.H. Gardiner, D.B. Ledig, O.C.H. Kwok, and J.P. Dubey.
2000. Fatal Toxoplasmosis in free-ranging endangered ‘Alala from Hawai’i. Journal of Wildlife
Diseases 36:205-212.

Work, T., J.G.Massey, D.S. Lindsay, and J.P. Dubey. 2002. Toxoplasmosis in the three native and
introduced Hawaiian birds. Journal of Parasitology 88:1042-1044.

Work, T.M. and J. Hale 1996. Causes of owl mortality in Hawai‘i, 1992-1994. Journal of Wildlife
diseases 32-266-273.Yamamoto, M.N. and A.W. Tagawa. 2000. Hawai’i’s Native and Exotic
Freshwater Animals. Honolulu: Mutual Publishing. 200 pp.

Young, L. C., C. Vanderlip, D. C. Duffy, V. Afanasyev, and S. A. Shaffer. 2009a. Bringing home the
trash: Do colony-based differences in foraging distribution lead to increased plastic ingestion in
Laysan Albatrosses? PLoS ONE 4:¢7623.

Young, L. C., E. A. VanderWerf, D. G. Smith, J. Polhemus, N. Swenson, C. Swenson, B. R.
Liesemeyer, B. H. Gagne, and S. Conant. 2009b. Demography and Natural History of Laysan
Albatross on Oahu, Hawai‘i. The Wilson Journal of Ornithology 121: 722-729.

Zaun, B. 2004. Wedge-tailed Shearwater report for Kilauea Point National Wildlife Refuge. U.S.
Fish and Wildlife Service, Region 1, National Wildlife Refuge System, Unpublished Report.

Zaun, B. 2005. Red-tailed Tropicbird and White-tailed Tropicbird Monitoring Report for Kilauea
Point National Wildlife Refuge. U.S. Fish and Wildlife Service, Region 1, National Wildlife Refuge
System, Unpublished Report.

4-46 Chapter 4. Refuge Biology and Habitats



sjeliqey
punoibyoeg uonoalq JusawWuoIIAUg pue Abojoig
pue uononposuj Juswabeuepy |eaisAyd abinjay
| 13ydey z 1a1deyn ¢ 1aydeyy  191deyq

and

Lo L)
r 1 I
55 %
Wﬂa =

1 I 0
== o
O LL]

Soc
Environment

JuaWwuoiIAug
21WoU093
pue |ei20S

G 1a1deys

A1V
saoipuaddy

ANPA ' M'd O







Kilauea Point National Wildlife Refuge Comprehensive Conservation Plan

Chapter 5. Social and Economic Environment

5.1 Cultural Resources

5.1.1 Introduction

Archaeological and other cultural resources are important components of our Nation’s heritage. The
Service is committed to protecting valuable evidence of plant, animal, and human interactions with
each other and the landscape over time. These may include previously recorded or yet undocumented
historic, cultural, archaeological, and paleontological resources as well as traditional cultural
properties and the historic built environment. Protection of cultural resources is legally mandated
under numerous Federal laws and regulations. Foremost among these are the National Historic
Preservation Act (NHPA) of 1966 as amended, the Antiquities Act, the Archaeological Resources
Protection Act (ARPA) as amended, and the Native American Graves Protection and Repatriation
Act (NAGPRA).

Permanent settlements of the Hawaiian Islands by Polynesians are recorded as early as the 7™ century
Common Era (C.E.); however, initial discovery and colonization may have occurred even three to
four centuries earlier. Testaments to these settlements include remnants of heiau (temple sites), burial
sites, terraces which supported agriculture (e.g., irrigated cultivation of kalo), stone-lined water
ditches (‘auwai), and stone-walled fish ponds (loko kuapa). It is estimated that prior to the arrival of
British explorer Captain James Cook in 1778, the Native Hawaiian population numbered from
250,000-1,000,000, with most settlements established below 3,000 feet.

Hawaiian pre-contact history is divided into four main periods: the Colonization Period (300-600
C.E.), the Developmental Period (600—1100), the Expansion Period (1100-1650), and the Proto-
Historic Period (1650—-1795). The latter two periods are when Native Hawaiian culture is thought to
have developed with the ahupua‘a system of land divisions as well as hierarchical social structures
where chiefs (ali‘l) and commoners and kapu (taboo) systems were instituted.

After the arrival of Cook, changes in Native Hawaiian culture and society occurred with increased
Western contact through trade, leading to the depletion of sandalwood, diseases such as cholera and
syphilis which decimated Native Hawaiian populations, and acquisition of firearms, which helped
King Kamehameha unite the Hawaiian Islands. Between 1795 and 1893, there was a transition where
Native Hawaiian monarchies governed and ruled the islands; the religious and kapu systems
continued until 1819. Other changes during this period include the arrival of missionaries in 1820,
which lead to the conversion of many Native Hawaiians to Christianity; the building of churches;
banning traditional art forms, such as hula; and displacement of traditional religious and kapu
systems. The growth of whaling also lead to an influx of migrant workers; trade; agricultural
commodities such as cattle and chickens; and local cultivation of potatoes, onions, beans, and other
vegetables and fruits. Other countries, such as Russia and England, were also present during this
period.

One of the greatest changes during this time was the transformation of the land tenure system from a
traditional, communal system to that of a Western system under the Mahele of 1848. Title to lands in
Hawai‘i were divided between the konohiki (Konohiki (chief) Lands—1,619,000 acres), King
Kamehameha III (Crown Lands—984,000 acres), and the Hawaiian government (Government
Lands—1,523,000 acres). All these lands, however, were subject to the rights of native tenants, an
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effort to continue the traditional Hawaiian land tenure system. Native tenants, under the Kuleana Act
of 1850, could petition the Land Commission for fee simple title to these lands if they could prove
they had occupied and improved it (Garovoy 2005). However, few Native Hawaiians claimed their
kuleana. This, along with a sale of government lands between 1850 and1860, resulted in Native
Hawaiians losing much of their lands to foreigners, who could now hold land in fee. The Native
Hawaiian monarchy was changed to a constitutional monarchy in which a partly elected legislature
and set of ministers carried out government business. This resulted in a shift of government from
Native Hawaiian to Euro-American control. However, during King David Kalakaua’s reign (1874—
1891), there was a brief resurgence of Native Hawaiian culture with a Hawaiian language newspaper
created, the hula and its music brought back and performed in public, as well as the building of
‘Iolani Palace.

As whaling declined in the 1860s, sugar became the dominant industry, leading to a large influx of
Asian immigrants and further displacement of Native Hawaiians, who had been employed as
plantation workers. The first major sugar plantation was established on Kaua‘i in 1835. Princeville
Plantation was established in the late 1860s. Large-scale systematic growing of coffee on Kaua‘i also
began from 1835 to 1845. The economics and dominance of the sugar industry lead to political
discord and eventual overthrow of the Native Hawaiian monarchy.

In 1898, Hawai‘i became a U.S. territory, partly for its strategic location with respect to Asia.
Hawai‘i continued to be a plantation society, along with some ranching, up until World War I1
(WWII), with pineapple joining sugar as a plantation commodity. During this time, the government
and economy were ruled mainly by five major business corporations. The early 1900s also saw the
building up of military in Hawai‘i. After the bombing of Pearl Harbor in 1941 and U.S. entry into
WWII, changes in Hawai‘i resulted in Japanese-Americans entering politics, the rise of the labor
unions, and a shift in government from the Republican Party to the Democratic Party. When Hawai‘i
became a state in 1959, the Admissions Act required the 1921 Hawaiian Homes Act, which set aside
200,000 acres that once belonged to the Hawaiian kingdom to lease land to Native Hawaiians, be
included in the State Constitution. Since statehood, the local economy has been dominated by
tourism, military, and a waning agricultural sector; the sugar and pineapple plantations began their
declines in the 1950s—60s.

The late 1960s saw a revival of Native Hawaiian culture with the return of traditional hula and music.
The creation and launching of the Polynesian voyaging canoe Hokiile‘a was another major milestone
in this revival of Native Hawaiian culture. The 1980s saw an increase of Native Hawaiian
organizations and calls for sovereignty with the establishment of Native Hawaiian language-focused
schools and the Office of Hawaiian Affairs (Juvik and Juvik 1998).

5.1.2 Kilauea Point NWR

Kilauea has a history steeped in the plantation days of old Hawai‘i and WWIL. It is also an area rich
with stories of Pele (the volcano goddess), who had fallen in love with Lohi‘au, a chief of Ha‘ena.
She came to the area to find a home for them, but encountered her sisters. One variation of the story
has her meeting them on Kilauea Crater and turning them into stones out of jealously of their beauty.
There is also a story related to the Menehune and Moku‘ae‘ae Island in which a bridge between the
island and the mainland was never completed because they were unable to finish laying rocks in the
channel in one night (Wichman 1998).
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Native Hawaiians consider biological resources also as cultural resources. Many of the native species
found in Hawai‘i are linked with traditional stories, sayings, and chants dating back to the creation
chant Kumulipo. One example of this is the ‘iwa, which is known for its beauty, resourcefulness, and
ability to soar high. This trait makes it also a symbol of vigilance. Praise for a graceful person is
often compared to that of an ‘iwa’s flight. Additionally, many native wildlife species are also linked
with deities and family genealogies.

The Hawaiian name Kilauea means “rising vapor clouds,” which describes the clouds of sea mist
along the north coast. The Refuge lies in the ahupua‘a of Kilauea and Kahili. The surrounding
ahupua‘a include Namahana, Kalihiwai, Kalihikai, Waiakalua, and Pila‘a. During the talk story
session for Kilauea in November 2009, families with cultural ties to the area who were historically
konohiki for fishing in the Kalihiwai ahupua‘a, told of fishermen who would look from Crater Hill to
spot fish and to plan for their fishing. Families with cultural ties still practice traditional Native
Hawaiian fishing at Kilauea Point. The lighthouse was also used by community members to find
bearing from both the ocean and mountains for safe return.

During the mid- to late 1400s, Kilauea, under Mano-ka-lani-pd (an ali‘i nui or high chief), was
opened up for agriculture. He created the ahupua‘a for the island (the Refuge is in the moku‘aina of
Ko‘olau). By the time of the Mahele in 1848, feral cattle, which had been introduced to Kaua‘i by
Captain George Vancouver in 1791, had multiplied and were causing much damage (Wichman
1998). In the late 1870s, Kilauea Sugar Plantation Company was started and Kilauea Town grew to
support many of its functions. Though small compared to other sugar plantations, at its peak it
employed 400 people and brought a mix of European, American, and Asian people into the
community (in contrast, an 1847 census identified the area’s resident population at 240 (Aiken
1988)). The plantation was innovative, being one of the earliest to experiment with using trains to
transport sugarcane. Tracks went to a landing on the Kilauea Bay side of Mokdlea Point and were
used until 1942, using gasoline tractors instead of steam plows, and utilizing machines to clean
sugarcane. A rock quarry was also established at Mokdlea for road building and construction (used
until 1979).

The company came to an end in the early 1970s and with this came an era of real estate development.
However, opposition from the Kaua‘i County government and residents left land owner C. Brewer
(who acquired controlling interest of the company in 1948) with no sales of its land surrounding
Kilauea Town until the passage in 1973 of the Comprehensive Zoning Ordinance (Kaua‘i General
Plan) which clarified criteria for land sales. The zoning tried to encourage resident farmers by
combining agricultural and housing use and discourage resort development and urban sprawl.
However, gentleman estates still developed. Many of the former employees of the sugar plantation
company were provided opportunities to buy their houses or land and gained employment through
other agricultural ventures that emerged. The rise of Princeville also provided opportunities (Wilcox
1981). Several buildings in Kilauea related to the sugar company are listed on the National Register
of Historic Places and include the Kilauea Plantation Bookkeeper’s House, Kilauea Plantation Head
Luna’s House, Kilauea Plantation Manager’s House, and the Kong Lung Store. Kilauea School is
also registered.

With the coming of WWII, Kilauea’s history moved from agriculture to military occupation. The
current Christ Memorial Church’s Parish Hall (used as a community hall) was occupied by the U.S.
Army (Wilcox 1981). The U.S. Army Corps of Engineers constructed Kilauea Radar Station between
1941 and 1942, and the U.S. Army managed the station until the end of the war. It was considered a
top secret site during the war and was one of three radar installations located on the island of Kaua‘i
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that helped detect planes and submarines. The radar station was constructed on the highest point of
Crater Hill and included two tunnels (one for radio and one for radio operations), an electrical
generation plant, and a 200-foot radar tower (Dept. of the Army 1991). After its closure, the land was
transferred to the Kilauea Sugar Plantation Company (which used one of the tunnels to store
explosives). The Crater Hill area provided pasture land for cattle and grazing until the early 1980s; a
slaughter house and dairy had even been constructed at the base of the hill (operations continued
until WWII). It was sold to Seacliff Plantation, which then sold it to the Refuge. Today, via SUPs,
the site has telecommunication antennas for the County of Kaua‘i Civil Defense and Police
Department, State of Hawai‘i Department of Transportation and Health, and a radio station. In 1988,
the Refuge sought designation of this radar station as a National Historic Landmark; however, no
designation has been made (Department of the Army 1991).

In January 1863, a former American whaler named Charles Titcomb purchased the entire ahupua‘a of
Kilauea, amounting to approximately 3,016 acres, under Royal Patent 2896 (signed by Kamehameha
IV) for $2,500. This land grant included the present Refuge. Titcomb founded the Kilauea Sugar
Plantation Company and cleared these lands for sugarcane. He also had a ranching operation. The
Kilauea River Valley was not planted with sugarcane (only relatively flat areas were under
cultivation); however, stone walls found in the valley indicate that kalo and possibly rice were grown
there in earlier times (Aiken 1988). Landings were constructed at Kahili (or Rock Quarry) to assist
with transportation of goods and people. A nearby quarry was also developed for use by the

company.

Kilauea Point (31 acres) was purchased from C. Brewer and Company by the U.S. Coast Guard to
build a lighthouse as a navigational aide for the growing commercial maritime trade between Hawai‘i
and Asia. Given that the Point is the northernmost tip of the main Hawaiian Island, this lighthouse
could be seen for miles. Construction began in 1912 on the lighthouse and keeper’s quarters. On May
1, 1913, the 56-foot tall lighthouse officially started its use (celebrated with a lii‘au and shark shoot).
Local visitors were welcomed to the site to view the technological wonder of the lighthouse. The
former keepers estimated that 20 people per week visited the Point, but after Statehood, visitation
increased with hotel and airline development. The lighthouse gained national recognition in June
1927 when it aided the first trans-Pacific flight from California to Hawai‘i by the U.S. Army, thereby
encouraging development of commercial trans-oceanic airline service and military flights to remote
regions. In 1976, the Service reached an agreement with the U.S. Coast Guard which allowed use of
the 33-acre light station site for Service administrative facilities. Lighthouse use continued until
1976, at which point the U.S. Coast Guard installed an automated electronic beacon. Visitation at this
time was recorded at 84,000 people annually.

In 1974, the lighthouse was placed on the Hawai‘i Register of Historic Places, and then in 1979
placed on the National Register of Historic Places. It is also listed in Kaua‘i County’s historic
resources inventory. The National Register was later amended to include additional primary
structures as part of the Kilauea Point Light Station (e.g., keeper’s quarters, two assistant keeper’s
quarters, oil house, landing station, derrick site, engine room, volcanic stone retaining wall, and stone
stairway/moorings), three cisterns, water storage tank, storage shed/garage (Northwest Heritage
Consultants 2006). The lighthouse’s second-order Fresnel lens, made in France, is one of 22 believed
to exist in the U.S (and one of only seven that remain in lighthouses). The Light Station is also
considered a historic district. The lighthouse itself is one of only eight surviving reinforced concrete
lighthouse towers in the U.S. before 1916 concrete standards were published.
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In 1985 the land was transferred to the Service and became a national wildlife refuge. Through the
years, several of these structures have undergone restoration and renovation, including the radio
beacon building, keeper’s quarters, and lighthouse (particularly after Hurricane Iniki in 1992). From
2010-2013, the lighthouse underwent restoration work which included repairs to the unique cast iron
roof and lantern assembly; removal of interior and exterior coatings; repairs to the concrete tower,
removal of concrete blocks from where windows were formerly located; installation of new
windows, corbels, and doors; and repair of the Fresnel lens; and the inclusion of additional safety
measures. This restoration work, at a little over $2 million dollars, was supported mostly by grants
and fundraising done by Kilauea Point Natural History Association (KPNHA) as well as
congressionally appropriated funding. On May 4, 2013, the lighthouse was renamed the Daniel K.
Inouye Kilauea Point Lighthouse to honor the late U.S. Senator from Hawai‘i who had championed
and provided funds for the restoration work.

Previous archaeological research

In 1987, William K. Kikuchi surveyed the present grounds of the Refuge and areas of proposed
extension. Considering the significance to Native Hawaiians of seabird nesting colonies found within
the Refuge, Kikuchi extended the limits of his survey to search for associated cultural features or
material. Surface remains of historic structures associated with Kilauea Lighthouse are described,
and limited subsurface testing was performed, but Kikuchi found no evidence of remains related to
Native Hawaiian culture (Kikuchi 1987).

Xamanek Researches (Fredericksen and Fredericksen 1989) surveyed areas including Crater Hill and
Mokadlea Point. Land use and history of tenure is documented well, followed by detailed descriptions
of historic structural remains related to the transport and loading of sugar at Mokolea Point, a WWII-
era radar installation on Crater Hill, and Kilauea Lighthouse. Although archaeological evidence of
Native Hawaiian exploitation of seabird colonies was one object of the survey, no such remains were
observed.

As part of the environmental assessment done for the Refuge’s boundary expansion (USFWS 2007),
a records search was conducted in May 2005 at the State of Hawai‘i Historic Preservation Office in
Honolulu. The search included a review of all recorded prehistoric and historic archaeological sites
within a quarter-mile radius of the proposed expansion area. The file search showed that four cultural
resource surveys (1996, 1997, 2000, 2001) had been completed, resulting in the recordation of nine
cultural resources and notation of three sites recorded in 1928 and 1929. Of the 12 cultural resource
sites, one site, a possible burial, was located within the expansion area. Three sites that are in closest
proximity to, but outside the expansion area, included a historic burial site and agricultural
complexes.

Previously recorded sites in closest proximity to the 2007 boundary expansion area included a
historic burial site, agricultural sites, and a heiau, as described below. The earliest archaeological
study was conducted by T.G. Thrum in 1906; it focused on Kaua‘i heiau sites. The Kipapa Heiau,
was recorded in 19281929 by W.C. Bennett and is described as follows: “Kipapa Heiau was
situated on the end of the first bluff east of Kilauea River in Kahili section.” It was described by
Thrum as “A large heiau of some 300 by over 100 feet in size, paved, walls 5 feet high, standing in
cane field in partial ruins.” Since that time, stones have been removed. This site is located outside the
proposed expansion area, to the east. According to information cited from personal communication in
the cultural resource survey report by Burgett et al. (2000), the Kipapa Heiau was reportedly
destroyed.
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Of the four cultural resource survey reports, the survey conducted by Burgett et al. (2000) recorded
three sites that are also located outside but in proximity to the expansion area. These sites include:

e A large pre-contact and early post-contact dryland agricultural site located on the
slopes above Kilauea River. Features were studied and described. Based on
subsurface testing, no significant cultural deposits were observed, and thus no further
work was deemed necessary.

e A possible burial identified by the landowner. The exact location of the site is
unknown, but is suggested by the landowner to be located near the base of a slope of
a natural bench.

e A late prehistoric/early historic agricultural site consisting of berms separating the
remnants of pond fields that were once used for the cultivation of taro and rice. If
development is to occur within this site, data recovery (i.e., subsurface auguring) to
locate pond field deposits and surface mapping of extant features was recommended.

A preliminary records search by the State Historic Preservation Officer (SHPO) found no sites
currently listed in the National Register of Historic Sites in the expansion area. A site visit was
conducted with the SHPO on May 11, 2005, on Parcel 3, a 162-acre parcel known as “Kilauea Falls
Ranch.” According to the SHPO, very little is known about the historical uses of this parcel. No
extensive archaeological surveys have been conducted in the study area because extensive
development has never been proposed. One house site and adjacent lo‘i kalo terraces were identified
in a lowland portion of Parcel 3. An associated ditch may be present but no clear rock lining of a
ditch was observed. Other lo‘i terraces most likely exist at higher elevations in the large valley on the
southwestern end of the parcel, but no surveys have been performed to confirm (USFWS 2007).
Maps identifying these parcels and related cultural resources can be found in the 2007 Land
Conservation Plan and Environmental Assessment (USFWS 2007).

Cultural Surveys Hawai‘i, Inc., carried out studies for Kilauea Falls Ranch on the west side of
Kilauea River (also known as Kahili Stream) (Shideler et al. 2007 and 2008). The studies identified a
total of 62 features within of 5 sites. Four of these five sites are primarily or exclusively agricultural
terraces. The only exception at these four sites was interpreted as a temporary habitation related to
the agricultural terraces. The inventory survey (Shideler et al. 2008) concluded that the
approximately 60—70 inches of annual rainfall within that project area made cultivation possible
without irrigation. While Shideler et al. concluded that there may well have been pre-contact ponded
field (lo‘1) taro cultivation along the flood plain, the vagaries of hurricane, tsunami, and flood may
have made such planting down by the river precarious. It was suggested that cultivation up on the
steep slope may have been more secure. The propensity of the Kilauea/Kahili Stream to flood may
have encouraged development on the steep slope. Particularly relevant in the Kilauea Falls Ranch
study was the documentation of a dense cluster of 55 archaeological features including 53 soil-
retaining terraces and two possible habitation areas.

In 2013, a systematic pedestrian survey was completed within the approximately 6.67-acre Nihoku
Ecosystem Restoration project area at Crater Hill. No surface cultural resources were observed
during the survey (Hammatt and Shideler 2013).
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The 1980 North Shore Development Plan Update (which includes Kilauea) identified additional
historic and scenic features:

Kauapea Beach;

Crater Hill;

Kilauea River Estuary and Bay;
Kilauea Slippery Slides;
Kilauea Episcopal Church;
Kilauea Language School,

Old Hospital Building and Dispensary;
Old Plantation Office Building;
Plantation stone houses;
Kapinao Heiau;

Mountains behind Kilauea.

5.2 Refuge Facilities

Facilities described are those that support visitor services, law enforcement, administration,
maintenance, and biological management at the Refuge. Historic structures and facilities managed by
the Refuge are described in the previous section.

Located 23 miles north of Lthu‘e and 2 miles north of the town of Kilauea, the Refuge lies at the end
of Kilauea Road, a narrow County Road that ends in a cul-de-sac (turnaround). This area (hereafter
also referred to as the Overlook) has six paved, painted parking stalls as well as information displays
about the native wildlife and plants that can be seen in the area. Approximately 20 additional vehicles
can be accommodated along a dirt/gravel section of Kilauea Road that visitors often use as
impromptu parking (Figure 5-1).

The entrance to the public portion of the Refuge is controlled by a large, metal automatic gate.
During a 1-year trial period starting February 2014, Kilauea Point proper (hereafter also referred to
as the Point) is open to the general public 5 days a week, from Tuesday to Saturday, with an entrance
fee of $5.00 per person. After the trial period is completed, the visitation days will be reassessed to
see if it is possible to reopen on a 6- or 7-day a week schedule. Upon entering the Refuge, vehicles
(no pedestrians allowed) descend a steep, narrow (16 feet in width), curving, paved road (0.21 miles)
that leads directly to two paved parking lots and two gravel areas, which can accommodate up to 51
vehicles and 15-passenger vans. Large tour buses (25 passenger or larger) are restricted from entering
the Refuge. Visitors then walk up to the main area of the Point, where a paved walkway leads them
to a fee booth, a visitor center built in 1988 (which houses limited interpretive and educational
displays as well as a bookstore, meeting room, minimal storage, and restrooms), and out to the Point,
with the historic lighthouse and oil shed, and radio beacon building which has been converted to an
interpretive site with informational displays and video. Associated with the radio beacon building,
there is a garage (nonhistorical) that stores golf carts used to transport people with disabilities and
supplies. Throughout this area, viewing scopes for the public to enjoy views of the seabirds, whales,
and coastline and interpretive panels are available.

Two of the historic keeper’s quarters are used as administrative offices for staff. The associated
garages are used as storage for supplies. The third quarter, which also has an attached garage
(nonhistorical), is currently used as staff residence to provide onsite presence when the Refuge is
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closed. There is limited parking for staff and volunteers and limited covered areas to protect these
and Refuge vehicles from the harsh sea salt and winds.

There is also a small nursery (24 by 30 feet) used for growing native plants used in outplanting and
restoration projects. Another storage shed, built after Hurricane Iniki, is also used to protect an
electric vehicle, as a workshop, and maintenance storage.

Exposure on the cliff, northeasterly trade winds, and sea spray from heavy wave action (especially in
the winter months) create an extremely corrosive environment for maintenance facilities. This salty
environment makes most exposed metals rust at an accelerated pace. Vehicles, heavy equipment,
tractor implements, outdoor fixtures on buildings, and other equipment with exposed metal do not
remain functioning for more than a few years without extensive rust buildup, making repairs
expensive and time consuming.

Though the two existing small maintenance facilities provide limited maintenance capability and
provide cover for small equipment including grounds maintenance and other small tools, they are
insufficient for larger Refuge equipment needed for Refuge management. Examples include vehicles,
tractors, and tractor implements (mower decks, boom axe, grinder heads, herbicide sprayers, etc.).
The lack of this equipment onsite greatly hampers the effectiveness of Refuge operations.

The Refuge maintains 2.7 miles of boundary, protective, and guard rail fencing. There are also gates
that are tied into some of the fencing. At least 35 percent of this fencing is in need of replacement
due to rotting posts, rusting mesh, and falling gates. Fifty percent of the fence also needs to be
surveyed with the remaining 15 percent relocated for firebreak purposes and to deter trespass. Fence
maintenance and assessments are critical because fences serve as the main deterrent against wildlife
threats, such as predators and trespass. Regular maintenance ensures the fence is intact and any issues
discovered addressed quickly (e.g., holes cut in the fence, birds which might inadvertently get
caught).

Additionally, in collaboration with several partners including the American Bird Conservancy,
Kaua‘i Endangered Seabird Recovery Project (a Hawai‘i Division of Forestry and Wildlife and
Pacific Cooperative Studies Unit effort), National Fish and Wildlife Foundation, and others, an
approximately 2,400-foot-long predator-proof fence around 7 acres of the Refuge slightly east of
Crater Hill was constructed in summer 2014.

From Crater Hill to Mokdlea Point, there are partially cemented or dirt roads used for management in
areas that are closed to the general public. The Refuge owns a portion of Kahili Quarry Road, which
open to the public.

The majority of the visitor services-related signage is located at the Point and Overlook. There are
also boundary signs which mark the Refuge boundary.

Other infrastructure which supports Refuge facilities and management includes water storage tanks
and distribution systems, septic systems, and power distribution lines/systems.
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Figure 5-1. Public Use and Maintenance and Facilities, Kilauea Point NWR.
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The back sides of maps are blank to improve readability.
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5.3 Public Use Overview

5.3.1 Visitation Trends

The Refuge is one of the most visited in the Refuge System. The Refuge is often prominently
featured in visitor guidebooks and publications geared toward tourism (e.g., drive guides, visitor
maps, airline in-flight guide videos, rental car agency videos). It is estimated that one-third of visitors
to Kaua‘i go to the Refuge (PB 2004), and it is it the 8" most visited attraction in the state. Between
2007 and 2013, total Refuge visitation ranged from 388,000 to 500,600 with a peak of 500,600 in
2010. These numbers account for visitors who pay the entrance fee for accessing the Point, special
event visitors, outreach interpretive program visitors, environmental education program participants,
fishing visitors, visitor who may stop at the Refuge Overlook, and other recreational visitors.

In addition to the Point itself (which is less than 10 acres), right outside the entrance gate is the
Overlook, which is open to the general public at all times and is a popular scenic stop for visitors to
the island. The area to the north of the lauhala tree to the coast is owned by the Refuge, while the
area heading south up Kilauea Road is owned by the County.

Areas not open to the general public include Crater Hill and Mokdlea Point. Access to these areas is
limited in order to protect breeding populations of endangered and migratory birds and other
sensitive natural resources as well as for safety reasons. Access to these areas is by SUP or through
special events such as those held during National Wildlife Refuge week.

Visitation to Kilauea Point NWR is related to total visitation to the island of Kaua‘i. Tourism on the
island is sensitive to global macro-economic conditions and natural disaster events. For example, as a
result of the global economic downturn beginning in 2008, annual visitor arrivals to the island
decreased by 20.6 percent from about 1.3 million arrivals in 2007 to about 1.0 million arrivals in
2008 (UHERO-Kaua‘i Interactive Database 2015). Correspondingly, annual visitation to Kilauea
Point fell by 16.1 percent from 230,300 visits in 2007 to 193,200 visits in 2008.

Refuge visitation is also subject to seasonal fluctuations. Figure 5-2 shows monthly visitation to
Kilauea Point NWR for the period beginning October 2005 and ending September 2013. With the
exception of 2006, when June, July, and August were peak visitation months, the peak season at the
Refuge is generally January to March.
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Figure 5-2. Monthly visitation to Kaua‘i and Kilauea Point NWR (USFWS unpublished data).
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According to a traffic, visitor, and parking study (TVP study) done in 2004, peak times for utilization
of the Refuge were between 10 a.m. and 2 p.m. daily, with the parking overflowing between 11 a.m.
and 1 p.m. The estimated daily number of vehicles coming down to the Point parking area was 225
during peak visitation. This number is projected to increase to 260 by 2015 and 300 by 2025 under a
mid-range growth rate scenario. The Overlook experiences its busiest times at 9:30—10 a.m. and 4—
4:30 p.m. (the average visitor spends only 7 minutes at the Overlook (PB 2004)). Visitation seems to
increase when cruise ships dock at Lihu‘e, and vehicle occupancy is higher in the summer than the
spring. However, seasonal variability in visitation is not large compared to similar destinations on the
mainland, with visitation peaking in winter, spring, and summer, and declining 17 percent in the fall
(PB 2004). There is only parking capacity for 51 vehicles on the Point. From 2010 to 2013, the
visitor center averaged about 189,963 visitors per year (USFWS 2014).

Due to flat and declining budgets, starting in February 2014, the Service reduced the days that
Kilauea Point proper is opened to the general public from 7 to 5 days a week. The Refuge is closed
Sundays and Mondays. Visitors are able to visit the Refuge from 10 a.m. to 4 p.m. on Tuesday—
Saturday, except on Federal holidays, with an entrance fee of $5.00 per person. After a trial period of
1 year, the visitation days will be reassessed to see if it would be possible to reopen on a 6 or 7 day a
week schedule. The visitation trend from data collected from February through May 2014 shows that
Tuesday is the highest visitation day, followed by Thursday and Wednesday.

With the passage of the Emergency Wetlands Resources Act of 1986, entrance fees were charged for
the first time at the Refuge in 1987 at a rate of $2.00 when the Refuge was opened Monday—Friday
from 10 a.m. to 4 p.m. Previously, entrance was free. A fee booth was constructed and three rangers
recruited and trained to manage the fee program. In the first year of the program, close to 300,000
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people visited the Refuge and $143,762 was collected (some people had free entry through the
various passports program).

The Federal Lands Recreation Enhancement Act (FLREA) authorizes the Service fee authority to
collect entrance fees, expanded amenity recreation fees, and special recreation permit fees through
the Act’s sunset date (currently September 30, 2016). Per the act, not less than 80 percent of the
recreation fees and site-specific agency pass revenues collected at a specific unit or area of Federal
land management agency shall remain available for expenditure, without further appropriation, until
expended at that unit or area. Use of fee revenues at a specific site or area can only be used for (1)
repair, maintenance, and facility enhancement related directly to visitor enjoyment, visitor access,
and health and safety; (2) interpretation, visitor information, visitor service, visitor needs
assessments, and signs; (3) habitat restoration directly related to wildlife-dependent recreation that is
limited to hunting, fishing, wildlife observation, or photography; (4) law enforcement related to
public use and recreation; (5) direct operating or capital costs associated with the recreation fee
program; and (6) a fee management agreement or a visitor reservation service. No fees can be used
for biological monitoring on threatened and endangered species.

In Fiscal Year 2013, $647,735 in fee revenues were collected at the fee booth with 201,571 visitors.
These fees are used to help support visitor services management of the Refuge and include repairs of
interpretive exhibits and signage, maintenance of facilities, safety repairs, publication of brochures,
and restoration of historic structures.

5.3.2 Volunteer Program

Due to the limited number of staff, the Refuge relies on assistance from Refuge volunteers and
partnership with KPNHA, the Refuge Friends Group, to provide visitor services such as
interpretation and environmental education and habitat management (e.g., native plant restoration,
banding birds, controlling introduced predators, and monitoring).

The volunteer program at Kilauea Point began in 1984, a year prior to the site’s designation as a
national wildlife refuge. Staff recognizes that the volunteer program is a critical part of the Refuge
workforce and that it benefits all programs and goals and strengthens community relations. Between
2010 and 2013, the number of volunteers ranged from 103 to 115, providing between 6,410 and
8,523 hours of service (USFWS 2014). In 1988, it should be noted that 21,923 volunteer hours were
recorded.

In the Refuge’s early years, volunteers were heavily involved in the habitat restoration effort,
participated in biological studies, conducted most of the environmental education (EE) programs, and
staffed the KPNHA bookstore before salespeople were hired. A volunteer letter-writing campaign
was influential in having Crater Hill acreage donated to the Refuge in 1988, and the volunteer
program received “Take Pride in America” awards in 1987, 1989, and 1992. The Point, as well as the
area surrounding the Lighthouse, is staffed almost entirely by volunteers.

From 1984 to 1989, volunteers who interacted with the public were required to attend an annual 8- to
10-week training. Volunteers would gather once a week for sessions conducted by Service personnel
and local experts. Sessions were pertinent to the Refuge and included such topics as orientation to the
Service, Hawaiian seabirds, wildlife of the surrounding ocean, and the historic Kilauea Lighthouse.
Between 1989 and 2002 (excluding 1993 and 1994 when the Refuge was due to the 1992 Hurricane
‘Iniki), only two similar, formal volunteer training courses were conducted. The 1997 sessions were
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taped, resulting in a collection of training videos in the Refuge library. The annual training was
initiated again in 2003.

The majority of Refuge volunteers are retired persons who live on Kaua‘i’s North Shore. Most
possess college degrees and professional skills. Approximately 50 percent of volunteers live on the
island year round, while the other 50 percent live on the island for several weeks or months out of the
year. Therefore, there is a definite seasonal availability of Refuge volunteers. January to March sees
the greatest number of volunteers, with plentiful “snowbird” volunteers. Summer attracts the fewest
number of volunteers as the “snowbirds” have not yet returned and student volunteers go back to
school. With 50 percent of volunteers arriving and departing the island at different times, this
presents challenges in getting all volunteers back “up to speed” and causes scheduling to be time
consuming. Filling gaps in volunteer coverage fall to Refuge staff and/or interns.

In 2001, a volunteer/EE coordinator position was created, with 40 percent of the position’s time
devoted to volunteer management and coordination. Prior to this, volunteer coordination duties were
assumed as collateral responsibilities by various Refuge staff members. In 2004, the additional
responsibilities of overseeing the daily operations of the Refuge’s VS and fee programs, as well as
supervising the Refuge ranger staff, were added to the position, leaving even less time for
management and coordination of the volunteer program and its 140+ volunteers. The volunteer
handbook needs to be overhauled. There is no training manual, and regular volunteer meetings and
training have been impacted by the limited amount of staffing currently devoted to daily and ever
changing volunteer management and coordination.

Refuge Friends organizations are private, independent, nonprofits formed primarily by private citizen
volunteers. The Friends organization affiliated with the Refuge is KPNHA, which was established in
1984 to meet the Refuge’s commitment to volunteers. The Friends organization was the first in the
Service’s Pacific Region. The initial step was to recruit a board with an interest in the Service’s
conservation objectives, and with expertise and organizational ability.

A second objective was to find board members who reflected the ethnic diversity of the islands. The
Service was very fortunate in assembling the first board which eventually carried the initial ideas into
fruition. The board was composed of the dean of Kaua‘i Community College, principal of Kilauea
and Hanalei Elementary Schools, Kaua‘i Prosecuting Attorney, editor of the Garden Island
Newspaper, a member of the County of Kaua‘i Department of Economic Development, general
manager of the Sheraton Coconut Beach Hotel and a Refuge volunteer, formerly with the Denver
Zoo. The board worked to develop suitable by-laws for the organization which they named Kilauea
Point Natural History Association. Once the by-laws were drawn up the organization petitioned the
State of Hawai‘i for recognition as a nonprofit corporation. Once confirmed, the organization
petitioned the Internal Revenue Service for status as a 501(c)(3), Non-Profit Educational
Corporation. After attaining this status, the organization entered into agreement with the Service for
use of a portion (approximately one-third or 300 square feet) of the current Contact Station for retail
sales. The decision was made to try and develop a volunteer group which would assist with start of
the sales outlet.

The most fortunate aspect of this plan was the volunteer program, which to this day contributes
significantly to Refuge programs. To raise additional capital, a membership program was initiated. A
portion of the Contact Station was remodeled. Due to the limitation of space and the board’s desire to
keep the inventory simple, post cards, natural history publications, and a map were the first items
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carried. A year later, t-shirts were added. The first day’s sales were $30.00. Fiscal year 1984 sales
indicated a gross volume of $10,958. By 1987, it had reached $42,791.

Early KPNHA projects included publishing of a quarterly newsletter, Kilauea Pointers, supplying
binoculars and spotting scopes for visitors, hosting an annual Christmas Sale, developing and
publishing three to four issues of Hawai‘i Nature Focus (a publication for school-aged children) per
year, and hosting the annual volunteer awards picnic. In 1988, the Association published a 114-page
book commemorating the 75™ anniversary of the Kilauea Lighthouse. In 1994, retail operations
moved into the VC and over the years continued to expand. KPNHA hired its first business manager
in 1996. The title changed to executive director in 2006. A bookstore manager was hired in 1997.

Today, KPNHA has two full-time employees and a variable number of part-time employees
(typically at least three). The bottom floor of the VC provides office space for three of KPNHA’s
eight staff members, and storage for KPNHA supplies and merchandise. Recent accomplishments
include leading a $1 million capital campaign to fully restore the nearly 100-year-old Kilauea
Lighthouse. KPNHA averages 90 members a year. Although the number of members in FY'10
dropped to 52, dues and donations received from these members to KPNHA’s general fund are the
highest in the organization’s history. The reduction in membership can be explained by some
individuals donating instead to the Lighthouse restoration. Bookstore sales reached a high of
$508,000 in 2008, but have dropped in recent years due to the economic decline.

5.3.3 Visitation and Visitor Experience

Two visitor surveys conducted in 2003—-2004 and in 2010-2011 at Kilauea Point NWR provide a
detailed overview of visitor demographics, trip characteristics, experience, and opinions about
Refuge services, facilities, and recreational opportunities. The first study (Sexton et al. 2005) was
conducted in support of an Alternative Transportation Study (ATS) conducted for the Refuge
(Parsons Brinckerhoff 2006). The objectives of this survey were to better understand visitor trip
characteristics and experience, visitor perceptions on access and transportation options, and visitor
valuation of the Refuge and services provided.

The second study (USGS Data Series 643) was conducted as part of the National Wildlife Refuge
Visitor Survey (Sexton et al. 2011). This standardized survey was conducted on 53 refuges across the
country in order to provide refuge managers, planners, and visitor services specialists with reliable
baseline data about refuge visitors and their experiences. The survey was conducted to provide
information both at a national level and at a field station level to more effectively manage visitor
services and facilities across the Refuge System, as well as to inform site-specific management and
planning decisions such as CCPs, visitor services step-down plans, and transportation plans. Detail
on sampling design, response rates, and sample sizes for each survey can be found in the respective
reports.

Nearly all visitors to Kilauea Point NWR are nonlocal (i.e., not from the island of Kaua‘i), from the
United States, and most were families. The 2003—2004 study showed that the majority of visitors to
Kilauea Point NWR spend their time at visitor attractions on the North Shore on the day they visit the
Refuge. The next most frequent trip pattern includes stops on the North Shore and East Side (south of
Kilauea Point NWR to Lihu‘e). About half of visitors went to three or fewer attractions on the island
on the day they visited the Refuge. Nearly all visited Kilauea Point NWR first, second, or third, with
half visiting the Refuge first. Other popular stops included Hanalei Bay, K& ‘€@ Beach State Park, and
Ha‘ena Beach State Park.
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The largest incidence of travel mode used by visitors while on Kaua‘i is rental vehicle only, followed
by a combination of walking and rental vehicle, or a combination of walking, boat, and rental
vehicle. Nearly all visitors drive a private vehicle (rental car) to the Refuge (though private tours and
taxis are also utilized). There is no public transit option available. Currently there is one fixed route
from Lihu‘e to Hanalei serving Kilauea town on approximately 1 hour headways, from 5:30 a.m. to
10:30 p.m., Monday thru Friday, and 2-hour headways on Saturdays and holidays. The last stop in
Kilauea is in the downtown, commercial shop area, about 1.5 miles from the Kilauea Point NWR
Overlook. The buses do accommodate bicycles. Kaua‘i Bus does not currently have specific plans to
expand service beyond downtown Kilauea. However, in previous Kilauea Town planning efforts,
Kaua‘i Bus has indicated consideration of installing a transit center or more permanent bus stop
infrastructure within the downtown area.

Visitors first learned about the Refuge from signs on the highway and friends and relatives. Specific
information sources most used to learn about the Refuge include travel guidebooks and visitor
brochures. Key information sources used by visitors to find their way to Kilauea Point NWR include
signs on the highway, a road atlas or highway map, or previous knowledge.

Visitors are a nearly equal mix of male and female with an average age around 57 for males and 53
for females. Visitors have, on average, four years of college or technical school. The median level of
income is $100,000-$149,000/year. Most are first-time visitors to Kilauea Point NWR and typically
their visit is incidental or one of other equal reasons for visiting Kaua‘i. Visitors spend an average of
2 hours at the Refuge, with the largest number of visitors spending 1 hour (compared to 26 minutes
in 1988). About half of visitors to Kilauea Point NWR have been to at least one other national
wildlife refuge in the past year. Visitors participate in a variety of activities at the Refuge; the top
three activities are photography, bird watching, and wildlife observation. The scenic overlooks,
viewing the historic lighthouse, and viewing native seabirds and whales are important to their
decision to visit. Nearly all visitors stop by the KPNHA bookstore and view the exhibits during their
visit.

I absolutely love the Kilauea Point National Wildlife Refuge. We go there every time we go to
Kaua‘i (3 times to date). The views and the birds and whale-watching are spectacular in any
kind of weather...I want to thank the volunteers and the U.S. Fish and Wildlife [Service] and
National Wildlife Refuge System for making this all possible. Places like Kilauea Point Refuge
are our nation’s treasures and it is so critical we nurture and honor them.

-Survey comment from visitor to Kilauea Point NWR

Visitors’ overall satisfaction with the services, facilities, and recreational opportunities provided at
Kilauea Point NWR is high, with 86 percent satisfied with the recreational activities and
opportunities; 92 percent satisfied with the information and education about the Refuge and its
resources; 95 percent satisfied with the services provided by employees or volunteers, and 93 percent
satisfied with the Refuge’s job of conserving fish, wildlife, and their habitats. When asked about
specific Refuge attributes, visitors reported the following regarding the importance of and their
satisfaction with these attributes. All services and facilities provided at Kilauea Point NWR received
high importance and satisfaction ratings, including available, knowledgeable, and courteous
employees and volunteers; convenient hours and days of operation; and information kiosks/displays
and exhibits about the Refuge. Recreation opportunities provided on the Refuge also received high
marks, in particular opportunities for photography and bird and other wildlife viewing. High
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importance and satisfaction ratings indicates “keep up the good work” regarding management. Of the
79 percent of visitors who indicated that they paid a fee to enter the Refuge in 2010-2011, three-
quarters agreed that the opportunities and services were at least equal to the fee they paid and nearly
all felt the fee was about right, whereas 19 percent felt that the fee was too high (8 percent) or too
low (11 percent).

Three-quarters or more of visitors indicated they would spend more time on the Refuge and the
surrounding area if the following were offered: a self-guided hike through restored native forest for a
scenic view of the lighthouse, Kilauea Town, ocean, and surrounding mountains (at no cost); an
introduction to the Refuge by Refuge staff or volunteers (at no cost). About half of visitors indicated
they would spend more time for a guided hike to the summit of an extinct volcano crater to view
native seabirds, other wildlife, and World War II bunkers (for a fee); and a guided history tour of
Kilauea Town (for a fee).

As part of the 2006 ATS study and the supporting 2003—-2004 survey, visitors to Kilauea Point NWR
were asked about their perceptions of crowding and their preferences for access and transportation
options (including a shuttle specifically). These questions were asked in an effort to address methods
for improving access and transportation needs in light of identified traffic congestion and parking
problems occurring in Kilauea Town and on the Refuge. In context, visitors to Kilauea Point NWR
were familiar with using a shuttle or bus at another park, forest, or other public facility, though most
indicated they did not use alternative transportation in their daily lives.

The majority of visitors did not perceive crowding to be a problem on the Refuge and there seemed
to be no association between parking capacity and visitor perceptions of crowding (though winter
visitors did perceive some crowding in parking areas when parking capacity was exceeded and
overflow parking occurred). When asked about specific transportation-related aspects at Kilauea
Point NWR, all attributes received high marks, including safety of driving conditions, directional
signs on highways, safety of Refuge entrance, directional signs on Refuge, and condition of
trails/boardwalks. Visitors were asked about options for managing visitation, ranging from a
reservation system and fees to off-peak hour offerings to encourage different visitation patterns. Over
half of visitors indicated they were likely to visit if educational programs or guided tours were
offered at off-peak times. They were also supportive of a choice of on- and offsite parking where
offsite parking with a shuttle to the Refuge would cost less than parking onsite. Lastly, they were
likely to visit if the Refuge were accessible only by shuttle from offsite parking. Most visitors were
not likely to visit if the Refuge were only accessible by public transportation, if reservations were
required to visit the Refuge, or if the Refuge were only accessible by a shuttle that had a public
transit link to other visitor attractions on Kaua‘i (Figure 5-3).
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Figure 5-3. Likelihood of visiting Kilauea Point NWR versus management options (Parsons
Brinckerhoff 2000).
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Regarding a shuttle specifically, visitors indicated they would be willing to wait about 20 minutes to
enter the Refuge by shuttle. Key factors that would affect visitors’ decision to visit the Refuge by
shuttle were reliable and on-time service, the cost of the shuttle fare and offsite parking that is easy to
find and near the Refuge. Visitors were willing to pay higher amounts for a Refuge entrance fee that
included a shuttle and guide.

Though alternative transportation was explored more generically in the 2010-2011 survey, only a
small percentage of 2010-2011 visitors felt alternative transportation at Kilauea Point NWR would
enhance their experience. However, over half of these visitors indicated that on national wildlife
refuges in general, they might be likely to use se