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Disclaimer. This State of the Park report summarizes the current condition of park resources, visitor experience, and park
infrastructure as assessed by a combination of available factual information and the expert opinion and professional judgment of
park staff and subject matter experts. The internet version of this report provides the associated workshop summary report and
additional details and sources of information about the findings summarized in the report, including references, accounts on the
origin and quality of the data, and the methods and analytic approaches used in data collection and assessments of condition. This
report provides evaluations of status and trends based on interpretation by NPS scientists and managers of both quantitative and non-
guantitative assessments and observations. Future condition ratings may differ from findings in this report as new data and
knowledge become available. The park superintendent approved the publication of this report.


http://www.nps.gov/stateoftheparks/kala/

Executive Summary

The mission of the National Park Service (NPS) is to preserve unimpaired the natural and cultural resources and values of national
parks for the enjoyment, education, and inspiration of this and future generations. NPS Management Policies (2006) state that “The
Service will also strive to ensure that park resources and values are passed on to future generations in a condition that is as good as, or
better than, the conditions that exist today.” As part of the stewardship of national parks for the American people, the NPS has begun
to develop State of the Park reports to assess the overall status and trends of each park’s resources. The NPS will use this information
to improve park priority setting and to synthesize and communicate complex park condition information to the public in a clear and
simple way.

The purpose of this State of the Park report is to:
e  Provide to visitors and the American public a snapshot of the status and trend in the condition of a park’s priority resources
and values;
e Summarize and communicate complex scientific, scholarly, and park operations factual information and expert professional
opinion using non-technical language and a visual format;
e Highlight park stewardship activities and accomplishments to maintain or improve the State of the Park;
o Identify key issues and challenges facing the park to help inform park management planning.

Kalaupapa National Historical Park honors the mo*olelo (story) of the isolated Hansen’s disease (leprosy) community by preserving
and interpreting its site and values. The historical park also tells the story of the rich Hawaiian culture and traditions at Kalaupapa that
go back at least 900 years.

Kalaupapa National Historical Park (NHP) is significant because:

o Kalaupapa NHP preserves the only intact historic institutional settlement in the United States created for the sole purpose of
isolating Hansen’s disease (leprosy) patients from the rest of society.

o Kalaupapa NHP’s surviving (and deceased) Hansen’s disease population, with its material culture, oral histories, and intact
physical community, is one of the only of its kind in the United States.

o Kalaupapa NHP is the site of renowned work by Saint Damien De Veuster, Saint Marianne Cope, and Brother Dutton,
bringing international attention to leprosy and its treatment. Their work inspired many religious leaders, medical
professionals and lay people to serve the Hansen’s disease community.

o Kalaupapa NHP presents an exemplary geologic and scenic panorama of towering sea cliffs and a flat leaf-shaped peninsula
that were created by a cataclysmic landslide and subsequent volcanic eruption.

e From mauka to makai (mountain top to coast line), Kalaupapa National Historical Park preserves and interprets some of the
last remaining examples of fragile Hawaiian Island plant and animal communities found nowhere else in the world.

e Kalaupapa NHP preserves robust and diverse nearshore marine resources due to the geographic remoteness, locally restricted
access, and controlled subsistence practices.

e Kalaupapa NHP’s number of archeological resources, vast variety of site types, its extensive time range of habitation and
land use, and the exceptional preservation of its sites combine to make the park one of the richest and most valuable
archeological complexes in Hawaii.

e Many who come to Kalaupapa recognize an intense, nearly tangible, mana or powerful force that Hawaiian peoples find in all
things. The “@ina (land), a vital source that links us to spirit is sacred and becomes our ‘aumakua (guide) that connects us to
the continued presence of all who lived out their lives on this peninsula. The ‘aina’s mana (spiritual essence) connects us to
each other and to spirit.

The summary table, below, and the supporting information that follows, provide an overall assessment of the condition of priority
resources and values at Kalaupapa NHP based on scientific and scholarly studies and expert opinion. The internet version of this
report, available at http://www.nps.gov/stateoftheparks/kala/, provides additional detail and sources of information about the resources
summarized in this report, including references, accounts on the origin and quality of the data, and the methods and analytical
approaches used in the assessments. Reference conditions that represent “healthy” ecosystem parameters (currently derived from our
understanding of historic conditions), and regulatory standards (such as those related to air or water quality) provide the rationale to
describe current resource status. In coming years, rapidly evolving information regarding climate change and associated effects will
inform our goals for managing park resources, and may alter how we measure the trend in condition of park resources. Thus, reference
conditions, regulatory standards, and/or our judgment about resource status or trend may evolve as the rate of climate change
accelerates and we respond to novel conditions. In this context, the status and trends documented here provide a useful point-in-time
baseline to inform our understanding of emerging change, as well as a synthesis to share as we build broader climate change response
strategies with partners.

The Status and Trend symbols used in the summary table below and throughout this report are summarized in the following key. The
background color represents the current condition status, the direction of the arrow summarizes the trend in condition, and the
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thickness of the outside line represents the degree of confidence in the assessment. In some cases, the arrow is omitted because data
are not sufficient for calculating a trend (e.g., data from a one-time inventory or insufficient sample size).
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State of the Park Summary Table
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Natural Resources

Atmospheric weather records over the past 20 years indicate average air
temperatures are increasing at a rate of 0.08 °F per decade with more extreme
annual temperatures. Rainfall has been declining over this same time period, but
continues to be highly variable on an annual basis. Ocean temperatures have
increased 0.9 °F overall since 1956, but have decreased since 2005. Ocean
acidity has increased 26% since 1880 and is projected to increase 37-50% by
2100 compared with present levels. In Hawaii: sea level has risen over 5 inches
since 1918 and some predictive models project a rise of 1-4 feet (0.3-1.2 m) in
the 21st century, leading to increased coastal flooding.

Weather and Climate

Molokai’s famous sea cliffs were created by the catastrophic collapse of the East
Molokai volcano 1.4 million years ago, in effect halving the volcano at its
summit. A subsequent, smaller eruption around 350,000 years ago created Pu‘u
‘Uao volcano and the flat, low lying peninsula upon which the park is located.
The scenic and natural resources of the park are closely linked to its geologic
features and ongoing natural geologic processes such as slope processes and
earthquakes.

Geologic Resources

The lower reaches of perennial Waikolu stream contain all five native
) amphidromous fish species at some of the highest densities reported in the

4
Waikolu Stream '\ <JZ>‘. Hawaiian Islands. Water chemistry and streamflow measurements indicate a
..’ healthy tropical stream ecosystem that also supports a dense population of the
uncommon native stream snail Neritina granosa.
Since 2006 the coastal and offshore coral reef ecosystems of the park have been
Nearshore Marine healthy and stable compared to other coral reefs in the main Hawaiian Islands
Environment (MHI). Average fish biomass of 97 tons per mile? is one of the highest reported

levels in the MHI.
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Priority Resource or Value

Condition
Status/Trend

Rationale

Terrestrial Plant
Communities

The terrestrial ecosystem contains 35 federally endangered, threatened, or
candidate terrestrial plant species, and an additional 18 plant species are federal
species of concern. Some vegetation communities are known to support essential
habitat for native forest birds, migrant shorebirds, and several seabird species.
Most of the at-risk plant species in the park are at low population levels;
however, several rare plants have been successfully propagated in the park’s
native plant nursery and reintroduced to out-planting sites where they likely
occurred historically. Park staff leverages limited funding with volunteer groups
to restore critical terrestrial plant communities, particularly along coastal areas
where reestablishing native plant species has been successful. In addition,
exclosure fencing and continued ungulate control has aided in the recovery of
some native plant communities.

Threatened and
Endangered Species

The park has established a nursery specializing in native Hawaiian plants
including T&E species. Propagules are used for out-planting at restoration sites.
Exclosure fencing and continued ungulate control have aided in the recovery of
some T&E species, particularly along the coastal spray zone. T&E marine
species such as humpback whales and green sea turtles continue to increase in
population numbers within the park boundaries. The critically endangered monk
seal established a pupping colony in 1997 with 83 documented births increasing
at an annual rate of 26%. Outside of the park, however, population trends for the
monk seal continue to decline at an annual rate of 4%.

Invasive Species

Invasive plant species (e.g., Christmas berry) and feral ungulates dominate the
peninsula and lower valleys beyond the coastal spray zone. At present, the park
only manages invasive species within designated park management units (e.g.,
coastal spray zone and crater management units). Restoration efforts with
volunteers are underway to remove invasive vegetation from the coastal spray
zone and other fence management units. The upland rainforest is relatively intact
in comparison to the dryland forest that has lost more than 20% of its native trees
in the past 15 years. In the marine realm, introduced species are prevalent, but do
not appear to be invasive park wide. Some species (e.g., snowflake coral,
Carijoa riisei) are invasive in small (<100 m?), localized areas. No
comprehensive survey has been done on invasive species to inform numbers,
distribution, and general trends, but at present, invasive species seem to be static,
not getting worse in either the marine or terrestrial environment.

Kauhako Crater Lake

The lake within Kauhakd Crater is the fourth-deepest lake in the United States
and has the greatest relative depth (ratio of depth to surface area) of any lake in
the world. The lake supports a dense and highly productive phytoplankton
community and fauna including a native paleomonid shrimp, copepods, and
other microzooplankton. A turnover event in 2011 resulted in anoxic water
coming to the surface and the release of hydrogen sulfide (H,S) gas, temporarily
eliminating the surface plankton community.

Offshore Islets

Huelo and ‘Okala islets support unusual relict vegetation and rich native species
diversity that appear to be stable. Both islets are managed as State Seabird
Sanctuaries by the park and the Hawaii Division of Forestry and Wildlife.
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Priority Resource or Value

Condition
Status/Trend

Rationale

Cultural Resources
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Archeological Resources

Approximately 10% of the area within Kalaupapa NHP has had a surface
inventory, with only a few efforts in sub-surface testing completed. Vegetation
overgrowth prevents easy or accurate inventory surveys. Known archeological
sites are in fairly good condition, as the isolation and remoteness of the park has
helped to maintain site condition and integrity. The archeology at Kalaupapa has
been regarded as one of the most varied and well-preserved archeological
complexes in Hawaii (Kirch 2002).

Cultural Anthropology

Oral histories are being obtained and preserved in digital and written formats for
subject groups including patients and their families, physicians and kokua
(helpers), clergy and nuns, and descendants of the Hawaiian people who lived on
the land prior to settlement of the Kalawao and Kalaupapa communities. The
park has a cultural anthropologist on staff who regularly conducts formal and
informal interviews with the patients-residents and kokua.

Cemeteries and
Burial Sites

Based on FY13 LCS condition assessments, 479 of the 1,181 known grave
markers are in good condition, 428 are in fair condition, and 274 are in poor
condition. The park has an ongoing cyclic program for preservation of grave
markers that help improve the condition of grave markers each year. As of
FY13, approximately 140 grave markers have received preservation treatment
since 2008, when the hands-on program began. In FY14, another eight grave
markers received stabilization and repair.

Patient Community —
Past, Present, and Future

Understanding of patient experiences (past and present), points of view, and
vision is fundamental to planning for the future of the park. Today, there are
roughly 16 patients remaining with rights to Kalaupapa; the average patient age
is 79. Regular community meetings and individual consultations are held so that
the points of view and comments of patient-residents can be considered in
management issues and decisions, and many personal relationships are
established and maintained, both on an official and informal basis. The park’s
relationship with the patient community has increased since hiring a park
cultural anthropologist.

Hawaiian Community —
Past, Present, and Future

Hawaiian preference is part of NPS hiring practice at the park with more than
half of the employees being native Hawaiian. Some publications being
developed are bilingual. The park is also making a conscious effort to include
native Hawaiian culture and practices into all aspects of park management and
into planning for the park’s future (see draft General Management Plan, July
2014). In FY14, native Hawaiian cultural practices and oli (chants) were
incorporated into several projects, including grave marker repairs, rock wall
repairs, and vegetation clearing at sacred sites. The park also hosted a series of
workshops to increase traditional Hawaiian skills and cultural practices within
staff and the local “topside” community.

Sacredness/Spirituality

Sainthood of Father Damien and Saint Marianne has a large presence at
Kalaupapa NHP, and the park continues to work with religious organizations to
support pilgrimages, service trips, and spiritual retreats. Presence and restoration
of numerous gravesites allows for connection with family members and
contemplation for visitors. Isolation has protected many sacred pre-settlement
locations that are renowned throughout the islands. Sacredness and spirituality is
a large part of the integrity of feeling and association of the National Historical
Landmark district, which encompasses a large portion of the park.
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Priority Resource or Value

Condition
Status/Trend

Rationale

Cultural Landscapes

The park is comprised of two component cultural landscapes—the Kalaupapa
and Kalawao Settlements and the Molokai Light Station. Cultural Landscape
Inventories (CLIs) have been completed for both properties and a third native
Hawaiian cultural landscape has been identified. Condition of the settlement
areas is poor, while condition of the light station is fair.

Historic Structures

The park contains 315 historic buildings and structures (including roads, trails,
and sidewalks) listed on the NPS List of Classified Structures (LCS), and those
buildings create the majority of the features within the National Historic
Landmark district. Of the total numbers of buildings and structures, 141 are in
good condition, 103 are in fair condition, and 71 are in poor condition as of
FY13. The park has a strong historic preservation program with an 8-person
crew that regularly work on historic buildings to improve their condition.

History

The park maintains a fairly robust collection of primary and secondary sources
frequently used for historical research pertaining to the Kalaupapa settlement
period. Research pertaining to the pre-settlement period remains sparse.
Information is increasing as documents are translated from the Hawaiian
language.

Museum Collections

A new facility with climate-controlled rooms and freezers and security was
completed in 2011 so that the historical archives and collections can be
maintained on site, as requested by the patient-residents and other individuals
who contributed to long-term park planning. With the new museum facility, the
archives and collections can be properly accessioned, cataloged, treated, and
stored.

Visitor Experience
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Number of Visitors

The estimated number of visitors to the park in 2012 (including visitors to the
overlook at the top of the cliffs) was 58,875, which is 14% higher than the
annual average of 51,455 visitors for the prior 10-year period of 2002-2011. Of
this total, there were 8,865 registered visitors within the settlement. The number
of visitors to the Kalaupapa settlement is limited by State law to 100 visitors per
day.

Visitor Satisfaction

Approximately 76% of visitors were satisfied with their visit in 2012, based on
the standard NPS survey. Issues noted during the visitor satisfaction study were
difficulty in accessing the park, the high cost of the tour, and the poor condition
of visitor amenities at the topside facilities and in other areas of the park.

Sense of Place

The park’s preservation efforts serve as a reminder of a past life in the
settlement, but the once-thriving patient community has declined. Ongoing
preservation efforts contribute to the sense of place and a positive visitor
experience.

Educational Values

©@ 000 0 6 0 O

Web-based educational offerings have increased along with community-based
outreach programs across the island. Use of social media to interpret and
showcase the park resources has also engaged a broader community. The park is
increasingly engaging the local community through local events, workshops, and
career days. In addition, the park recently hired an interpretive specialist to
continue developing the interpretive program.
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Priority Resource or Value

Condition
Status/Trend

Rationale

Community and
Partnerships

The park has numerous mutually-beneficial partnerships with churches, agencies
of the State of Hawaii, Department of Hawaiian Homelands, University of
Hawaii, and other agencies and organizations. More than half of the park
employees are native Hawaiians, and the park continues to provide local
employment opportunities.

Park Infrastructure
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Overall Facility
Condition Index

Buildings, roads, utility systems, and other park infrastructure assets at
Kalaupapa NHP are owned and operated by multiple groups, including the State
of Hawaii, private owners, churches, the NPS, and other federal agencies. Since
most of the buildings are historic structures within the park, the NPS tracks their
condition and has cooperative agreements with some of the owners to maintain
the historic buildings.

Energy Consumption

Energy usage (BTUs per gross square footage of buildings) at the park in 2012
was 5.9% higher than the average for the previous 4 years (Source: NPS Annual
Energy Report). The park is exploring alternative energies to offset energy
consumption.

Water Consumption

Water consumption at the park in 2012 was 16.7% lower than the 4-year average
for 2008-2011 (Source: NPS Annual Energy Report).

Park Carbon Footprint
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Kalaupapa National Historical Park belongs to a network of parks nationwide
that are putting climate friendly behavior at the forefront of sustainability
planning. The park’s climate action plan describes commitments to reduce
emissions of greenhouse gases at the park by 2016. Emissions from park
operations, which exclude visitor and concessioner activities, are roughly
equivalent to the emissions from the energy use of 19 households each year. The
vast majority of the purchased electricity in the park is used by State of Hawaii
Department of Health.
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Summary of Recent Stewardship Activities and Key Accomplishments
to Maintain or Improve Priority Resource Condition:

The list below provides recent examples of stewardship activities and accomplishments by park staff and partners to maintain or
improve the condition of priority park resources and values for this and future generations:

Natural Resources
e Established plant nursery to raise native plants and threatened and endangered (T&E) plants for restoration efforts.

Continued fence construction and maintenance to help keep invasive ungulates from sensitive areas.

Targeted invasive species in sensitive areas outside of the settlement.

Completed assessment of Rare Plant Stabilization program.

Completed inventory of heritage trees and medicinal trees.

Continued inventory and monitoring of natural resources by Pacific Island Network Inventory and Monitoring (1&M)

Network.

Ongoing monitoring and management of coral reef ecosystems under the National Coral Reef Program.

Ongoing monitoring and management of T&E species, both marine and terrestrial.

Continued park specific projects to expand our understanding of the park environmental characteristics.

Continued support of outside researchers working within the park boundaries.

e  Continued environmental support of community improvement projects.

e Maintained fuel reduction program to protect the historic settlement and its occupants.

e Assisted with developing the affected environment section of the park’s General Management Plan (GMP) for the
Environmental Assessment.

e Updated language for the National Natural Landmark (sea cliffs).

Cultural Resources
e  Continued stewardship of museum collections that houses documents and objects from the Hansen’s disease settlement
period.
e Collected and maintained objects from native Hawaiians before settlement of Kalaupapa as part of museum archival project.
e Continued oral history project to document stories from remaining Hansen’s disease patients.
e  Assisted with developing the cultural resources sections of the park’s General Management Plan.
e Completed two cultural landscape inventories (CLIs) for two component landscapes, including the Kalaupapa and Kalawao
Settlements and Molokai Light Station.
e |Initiated a revision to the NHL nomination to meet current documentation standards and incorporate information from the
draft GMP and completed CLIs.
e Continued condition assessments of archeological sites through ASMIS.
e Initiated an administrative history document for the park, currently in draft form.
o Hosted and supported student interns in their development of research skills, museum management skills, and interpretive
skills.
e Coordinated ongoing stabilization and repair of cemeteries, grave markers, and rock walls.
e Continued condition assessments of historic buildings, structures, and gravestones through LCS database.
Hosted educational and cultural events, such as the Asian/Pacific Islander Heritage festival, Hapai Pohaku, and Teacher
Institute.
Established an orientation program for new employees to focus on cultural awareness.
Stabilized historical pre-settlement structures by removing invasive plants in conjunction with other park divisions.
Promoted career opportunities and educational programs through visiting schools on topside Molokai.
Coordinated with other park divisions to ensure Section 106 compliance is completed before work is carried out.
Ongoing stabilization, repair, and rehabilitation of historic buildings and structures.
Completed major rehabilitation of McVeigh and Paschoal Social Halls.

Visitor Experience

Completed rehabilitation of historic buildings for visitor use.

Continued and ongoing maintenance of park website and other interpretive platforms.

Conducted visitor survey at topside overlook and with visitors to the peninsula.

Hired an interpretive specialist to continue developing new interpretive programs and educational outreach.
Maintained partnerships with religious organizations to maintain and restore historical churches and other structures.
Collaborated with Ka ‘Ohana O Kalaupapa for plans to create the Kalaupapa Memorial.
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Updated wayside exhibits to enhance visitor experience.

Engaged a broader audience through social media, including Facebook and Twitter.

Updated park brochure and park fact sheet.

Created site bulletins for park resources, including Hansen’s disease, archeology, geology, Molokai Light, and trail safety.
Installed new interpretive display cases and wayfinding signs along the pali trail.

Supported visitors that come to visit their ancestors’ gravesites.

Continued educational programs to visit schools on topside Molokai.

Coordinated a volunteer program that involved natural resources, cultural resources, and park infrastructure stewardship.
Park-wide volunteer hours exceeded 11,000 hours in FY 2013 and 13.400 hours in FY 2014.

Park Infrastructure

Continued and ongoing maintenance of grounds, especially culturally sensitive areas such as the cemeteries and Damien
Road heiau.

Completed rehabilitation of historic buildings for park operations.

Repaired the Kalaupapa dock, breakwater, and bulkhead wall.

Developed Solid Waste Management Program to include recycling operations.

Completed tsunami evacuation plan.

Repaired water tanks to support existing settlement.

Formed numerous partnerships with other State and Federal agencies to manage lands and historic structures.
Developed bicycling program for community members.

Worked with Kalaupapa community (e.g., State workers) and patient-residents to maintain settlement infrastructure.
Worked with U.S. Marine Corps regarding training exercises and use of Kalaupapa runway.

Maintained water system for the Kalaupapa community.

Maintained pali trail for continued visitor access.
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Key Issues and Challenges for Consideration in Management
Planning

Kalaupapa National Historical Park (NHP) is located on an isolated peninsula off the Hawaiian Island of Molokai. The Kalaupapa
Settlement continues to house and treat patients as one of the last active treatment centers for the disease in the United States. In
response to an epidemic that swept the Hawaiian Islands in the mid-nineteenth century, the physically isolated Kalaupapa peninsula
became the home for thousands of exiled people afflicted by Hansen’s disease. At its peak in the early twentieth century, over 1,100
people lived there, and over 8,000 patients were treated throughout the history of the settlement. The community of Kalaupapa is still
home for many surviving Hansen’s disease patients, whose memories and experiences are cherished values. In Kalawao, on the
windward side of the peninsula, there are the churches of Siloama and Saint Philomena. Furthermore, the work of two Saints, Saint
Damien and Saint Marianne Cope, are associated with the Hansen’s disease community at Kalaupapa.

Given its history and remote location, the park has several unique issues and challenges in management planning. The following is a
list of key park issues compiled from the park’s Foundation Document and General Management Plan (currently in draft form, dated
July 2014) that require continued consideration.

e  Preserving the lifestyle and privacy of the remaining patient community.

e Maintaining the sense of power and sacredness of the place by virtue of the events, circumstances, and peoples who lived and
died there.

e  Addressing fundamental changes in park purpose, management, and operations with near-term and long-term guidance.

e Preserving important resources and values related to the park, including archeological, ethnographic, and cultural landscape
resources, museum collections, and marine and terrestrial resources.

e Conserving artifacts of the pre-contact native Hawaiian community and interpreting the associated stories and the history of
the Hansen’s disease settlement.

e Monitoring and responding to the influence of climate change on park resources and operations.

o Developing plans and management strategies to address the impacts of climate change and sea level rise on both natural and
cultural resources as well as park operations.

¢ Implementing these management strategies to increase the resistance and resilience of natural and cultural resources not only
within the park boundaries, but also island-wide.

e Incorporating recommended actions from the Climate Friendly Parks Program to reduce carbon emissions in all park

operations.

Preserving the archeology at Kalaupapa as one of the most varied and well-preserved archeological complexes in Hawaii.

Identifying long-term preservation treatments for over 250 historic structures on the peninsula.

Preserving the integrity of the National Historic Landmark district.

Preserving and interpreting the multiple layers of history within cultural landscape of Kalaupapa.

Preserving and interpreting some of the last remaining examples of fragile Hawaiian Island plant and animal communities

found nowhere else in the world, including near shore coral reefs, narrow lush valleys, verdant rain forest, rare lowland and

coastal plant species.

e Interpreting an exemplary geologic and scenic panorama of towering sea cliffs and a flat leaf-shaped peninsula that were
created by a cataclysmic landslide and subsequent volcanic eruption.

e Educating the local community about their heritage and the importance of natural and cultural resource protection in the park.

e Reducing and managing invasive plant and animal species, especially feral ungulates, and restoring natural ecological
processes in locations where invasive species have been removed. So far, only 0.7% (790 of 101,118) infested acres have
been freed of target weed species.

e Continued monitoring of the marine and terrestrial resources at Kalaupapa in partnership with the Pacific Islands I&M
Network.

e Continuation of park specific research projects through the National Coral Reef Program.

e Continued involvement with multiple partners regarding recovery of T&E species such as the Hawaiian monk seal, green sea
turtle, humpback whale, and numerous plant species both in the wild and propagated in the nursery.

e Providing law enforcement services to the community and ensuring visitor safety as well as maintaining the privacy of the
patient community.

e Improving the visitor experience as documented in the visitor satisfaction survey. Issues include the difficulty in accessing
the park, the high cost of the tour, and the poor condition of visitor amenities at the topside facilities.

o ldentifying the direction of interpretive and educational programs, types and levels of compatible uses, level of access and
transportation, and appropriate levels of commercial use activities.

e Assuming all remaining operational responsibilities and costs associated with the settlement, including the transfer of the
electrical system from the State of Hawaii Department of Health (DOH) to NPS.
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e  Operating and maintaining the water utility system, structural and wildland fire protection, 24 miles of roads and trails
including access into the park, solid waste management, recycling center, waste water disposal facilities and upgrading the
electrical distribution system.

e Maintaining safety readiness to deal with hurricanes, tsunamis, and earthquakes, which occur on a frequent basis.

e Addressing housing, work-life balance, and quality of life issues in support of staff retention.

e  Continuing partnerships with the management agencies (e.g., State of Hawaii Department of Health), landowners (e.g., State
of Hawaii Department of Hawaiian Home Lands, Department of Land and Natural Resources, Department of Transportation,
R. W. Meyer Ltd), and service partners (e.g., Catholic church, Protestant church) in the park. This is critical given that the
park service only owns 23 acres out of the 10,648 acres that constitute the park.

e Addressing ongoing and potential cooperative relationships with state agencies, religious institutions, and nonprofit
organizations.
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Chapter 1. Introduction

The purpose of this State of the Park report for Kalaupapa National Historical Park is to assess the overall condition of the park’s
priority resources and values, to communicate complex park condition information to visitors and the American public in a clear and
simple way, and to inform visitors and other stakeholders about stewardship actions being taken by park staff to maintain or improve
the condition of priority park resources for future generations. The State of the Park report uses a standardized approach to focus
attention on the priority resources and values of the park based on the park’s purpose and significance, as described in the park’s
Foundation Document and General Management Plan (GMP), currently in draft form, dated July 2014. This report:

e  Provides to visitors and the American public a snapshot of the status and trend in the condition of a park’s priority resources
and values.

e  Summarizes and communicates complex scientific, scholarly, and park operations factual information and expert professional
opinion using non-technical language and a visual format.

o Highlights park stewardship activities and accomplishments to maintain or improve the state of the park.

o Identifies key issues and challenges facing the park to inform park management planning.

The process of identifying priority park resources by park staff and partners, tracking their condition, organizing and synthesizing data
and information, and communicating the results will be closely coordinated with the park planning process, including natural and
cultural resource condition assessments and Resource Stewardship Strategy development. It is important to note that Kalaupapa NHP
has not undergone a comprehensive cultural resources condition assessment exercise, and that this report was drafted prior to the
establishment of such effort. However, the information compiled in this report will help to inform this resource condition assessment
in the future.

This report mainly focuses on priority resources. The term “priority resources” is used to identify the fundamental and other important
resources and values for the park, based on a park’s purpose and significance within the National Park System, as documented in the
park’s foundation document and other planning documents. This report summarizes and communicates the overall condition of
priority park resources and values based on the best available scientific and scholarly information and expert opinion, regardless of
political pressure both within and outside of the National Park Service. While the park superintendent and NPS managers have
reviewed and commented on this report, the goal of the preparers is to present a statement and summary of scholarly scientific and
historic study and viewpoints. The intent is to describe the state of the park as it currently stands and not to overstate or understate
trends, conditions, or issues.

Kalaupapa National Historical Park honors the mo‘olelo (story) of the isolated Hansen’s disease (leprosy) community by preserving
and interpreting its site and values. The historical park also tells the story of the rich Hawaiian culture and traditions at Kalaupapa that
go back at least 900 years.

Kalaupapa National Historical Park (NHP) is significant because:

e Kalaupapa NHP preserves the only intact historic institutional settlement in the United States created for the sole purpose of
isolating Hansen’s disease (leprosy) patients from the rest of society.

e Kalaupapa NHP’s surviving (and deceased) Hansen’s disease population, with its material culture, oral histories, and intact
physical community, is one of the only of its kind in the United States.

o Kalaupapa NHP is the site of renowned work by Saint Damien De Veuster, Saint Marianne Cope, and Brother Dutton,
bringing international attention to leprosy and its treatment. Their work inspired many religious leaders, medical
professionals and lay people to serve the Hansen’s disease community.

o Kalaupapa NHP presents an exemplary geologic and scenic panorama of towering sea cliffs and a flat leaf-shaped peninsula
that were created by a cataclysmic landslide and subsequent volcanic eruption.

e From mauka to makai (mountain top to coast line), Kalaupapa National Historical Park preserves and interprets some of the
last remaining examples of fragile Hawaiian Island plant and animal communities found nowhere else in the world. Some of
the park’s natural resources are unique in the world.

o Kalaupapa NHP preserves robust and diverse nearshore marine resources due to the geographic remoteness, locally restricted
access, and controlled subsistence practices.

o Kalaupapa NHP’s number of archeological resources, vast variety of site types, its extensive time range of habitation and
land use, and the exceptional preservation of its archeological sites combine to make the park one of the richest and most
valuable archeological complexes in Hawaii.

e Many who come to Kalaupapa recognize an intense, nearly tangible, mana or powerful force that Hawaiian peoples find in all
things. The “aina (land), a vital source that links us to spirit is sacred and becomes our ‘aumakua (guide) that connects us to
the continued presence of all who lived out their lives on this peninsula. The ‘aina’s mana (spiritual essence) connects us to
each other and to spirit.
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In addition, the park also encompasses a portion of the North Shore Cliffs National Natural Landmark (NNL) and the entire
Kalaupapa Leprosy Settlement National Historical Landmark (NHL) within its boundary. These significant features were designated
in 1972 and 1976 respectively.

O‘ahu N

Kalaupapa Harbor

Hawai'i

0 26 80 100 150 200
B S aa Kilometers

Figure 1. Location of the park on the island of Molokai in the State of Hawaii. The park boundary is delineated by the red line
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Chapter 2. State of the Park

The State of the Park is summarized below for four categories—Natural Resources, Cultural Resources, Visitor Experience, and Park
Infrastructure—based on a synthesis of the park’s monitoring, evaluation, management, and information programs, and expert
opinion. Brief resource summaries are provided below for a selection of the priority resources and values of the park. Clicking on the
web » symbol found in the tables and resource briefs below will take you to the internet site that contains content associated with
specific topics in the report.

The scientific and scholarly reports, publications, datasets, methodologies, and other information that were used as the basis for the
assessments of resource condition are referenced and linked throughout the report and through the internet version of this report that is
linked to the NPS IRMA data system (Integrated Resource Management Applications). The internet version of each report, and the
associated workshop summary report available from the internet site, provide additional detail and sources of information about the
findings summarized in the report, including references, accounts on the origin and quality of the data, and the methods and analytical
approaches used in data collection and the assessments of condition. Resource condition assessments reported in this State of the Park
report involve expert opinion and the professional judgment of park staff and subject matter experts involved in developing the report.
This expert opinion and professional judgment derive from the in-depth knowledge and expertise of park and regional staff gained
from their being involved in the day-to-day practice of all aspects of park stewardship and from the professional experience of the
participating subject matter experts. This expert opinion and professional judgment utilized available factual information for the
analyses and conclusions presented in this report. All subject matter experts convened in a park workshop to compile the information
presented in this report. A series of reviews and edits at the park and regional levels followed.

It is important to note that Kalaupapa NHP has not undergone a comprehensive natural or cultural resources condition assessment
exercise or Resource Stewardship Strategy. This report was drafted prior to the establishment of those efforts. Thus, the indicators in
this report are not comparable to other State of the Park reports, but rely more heavily on expert professional opinion on the unique
resources to Kalaupapa. However, the information compiled in this report will help to inform those resource condition assessments in
the future.

The status and trends documented in Chapter 2 provide a useful point-in-time baseline measured against reference conditions that
represent “healthy” ecosystem parameters, or regulatory standards (such as those related to air or water quality). We also note that
climate change adaptation requires us to continue to learn from the past, but attempting to manage for conditions based on our
understanding of the historical “natural” range of variation will be increasingly futile in many locations. Thus, these reference
conditions, and/or our judgment about resource condition or trend may evolve as the rate of climate change accelerates and we
respond to novel conditions. Our management must be even more “forward looking,” to anticipate plausible but unprecedented
conditions, also recognizing there will be surprises. In this context, we will incorporate climate considerations in our decision
processes and management planning as we consider adaptation options that may deviate from traditional practices.
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2.1. Natural Resources

Weather and Climate

=
[©)
o
v

Indicators of Condition

Specific Measures

Condition
Status/Trend

Rationale

Atmospheric
Temperature

Mean annual
temperature

Warming of +0.08 °F (+0.04 °C) per decade from 1919-
2006 and projected to increase 2.7-4.7 °F (1.5-2.6 °C) by
2100 (Keener et al. 2012). Mean annual temperatures of
numerous years over the past two decades have been near
the upper end of the range of variability experienced across
the 20th century. Warming of the projected magnitude will
have cascading impacts on terrestrial and aquatic systems.

Precipitation

Mean annual
precipitation

Annual rainfall on the peninsula over the last 20 years has
been declining (NPS RAWS data). This pattern is consistent
with the statewide observations (Chu et. al. 2010), but the
long-term trend is uncertain due to the high interannual
variability and lack of a strong directional trend. A decrease
in precipitation concomitant with warming temperatures
will lead to generally drier conditions.

Ocean

Water temperature

Ocean temperatures increased as much as 3.6 °F (2 °C) over
the 20th century (Ganachaud et al. 2011). In Hawaii, water
temperature has risen more than 0.9 °F (0.5 °C) since 1956,
but is currently experiencing a cooling period since 2005. It
is projected to increase 2.5-4.7 °F (1.4-2.6 °C) by 2090
(Australian Bureau of Meteorology and CSIRO 2011).
Recent coral bleaching events in other parts of Hawaii are
related to water temperature increases (Jokiel and Brown
2004) and are projected to occur in most years in the future
(Burke et al. 2011).

Ocean acidity

Ocean acidity has increased 26% since 1880 (Feely et al.
2009) and is projected to increase 37-50% by 2100
compared with present levels (NCADAC 2013). Increased
acidity can strongly inhibit calcification by marine
organisms such as shellfish and corals.

Sea-level rise

Globally sea-level has risen 8 inches (20.3 cm) since 1880;
however, in Hawaii, sea level has risen over 5 inches since
1918 (Firing and Merrifield 2004). It is projected to rise 1-4
feet (0.3-1.2 m) in the 21st century (NCADAC 2013)
leading to increased coastal flooding, saltwater intrusion
into freshwater systems, and changes to the intertidal

habitat available to T&E species such as the Hawaiian
monk seal.
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Resource Brief — Weather patterns and climate change implications

From 1919 to 2006, mean annual temperature increased 0.08 °F (0.04 °C) per decade across Hawaii and showed a statistically
significant increase in the area that includes Kalaupapa NHP (Keener et al. 2012). Average and maximum daily temperatures from the
Makapulapai Remote Automated Weather Station (RAWS) located on the Kalaupapa peninsula have been increasing since 1993 (NPS
RAWS data collected from http://www.raws.dri.edu/wraws/hiF.html, 2013). In contrast, minimum daily temperatures have been
decreasing over this same time period, indicating that temperatures are becoming more extreme throughout the year. The projected
21st-century temperature in the Kalaupapa area could increase four to seven times the amount of historical 20th-century warming.

Sea surface ocean temperatures recorded by the National Marine Fisheries Service (NMFS) for Koko Head, Oahu (1956-1992) and
corrected Integrated Global Ocean Services System—National Meteorological Center (IGOSS-NMC) at the same location (1992—
2012) indicate that overall temperatures have increased by more than 0.9 °F (0.5 °C) since 1956 (Figure 3; see Jokiel and Brown
2004). Ocean cooling has occurred since 2005 and this has been corroborated by temperature meters within the park. Over a longer
time period, however, ocean temperatures are expected to continue rising by 2.5 to 4.7 °F (1.4-2.6 °C) due to increased CO, emissions
and the concomitant increase in atmospheric temperatures (IPCC 2007).

Based on recordings from the Makapulapai RAWS, overall annual precipitation levels have been declining since 1993 (Figure 2). In
the future, annual precipitation may decline further due to the restriction in cloud formation from the increased frequency of the trade
wind inversion layer in Hawaii (Cao et al. 2007). In addition, there is the potential that storm frequency and extreme precipitation
events may increase in certain areas of Hawaii. However, there is a high level of uncertainty associated with both the magnitude and
direction of future precipitation events (Chu et al. 2010). If the projected changes in rainfall do occur, then these patterns will alter
upland forest characteristics, groundwater resources, and surface stream flow (Giambelluca et al. 2008) leading to an overall reduction
in water resources with the Kalaupapa watersheds.

Ocean chemistry is expected to change with increasing CO, emissions (IPCC 2007). In particular, pH is expected to decrease resulting
in more acidic conditions and negatively impacting organisms (e.g., corals, mollusks, sea urchins, etc.) that secrete a calcium
carbonate skeleton. The latest projection is that by 2050, coral reef ecosystems will reach a tipping point and corals will be unable to
calcify and grow (Hoegh-Guldberg et al. 2007). The park began monitoring pH in 2009 as part of the Pacific Island Network &M
program, but to date, no temporal pattern has emerged.

Since Kalaupapa NHP is a coastal park, a projected sea level rise of 1-4 feet (0.3—-1.2 m) will inundate low-lying natural and cultural
resources such as nesting and nursing habitat for threatened and endangered species, historic structures, cemeteries, and archeological
sites. Sea-level rise, in conjunction with storms, could increase the number and severity of coastal flooding events, accelerate saltwater
intrusion into freshwater systems (NCADAC 2013), and submerge roughly 40 hectares (98.9 acres) of coastal land in the park (1.2%
of the park’s land area) (Fung and SWCA 2010). This has the potential to change the quality and quantity of intertidal habitat
available to the critically endangered Hawaiian monk seal (Monachus schauinslandi). Globally, sea level is rising at the rate of 0.13
inches per year, although this rate has been accelerating in recent years (Church and White 2011). In Hawaii, sea level has risen over 5
inches since 1918 (Firing and Merrifield 2004). This rise in sea level is expected to accelerate in the future with melting of the polar
ice caps and thermal expansion of the ocean with increasing water temperature.

General current patterns in Hawaii run east to west with eddies at various points around the archipelago (Lumpkin 1998). At the park,
the currents primarily are alongshore and are faster at the surface than close to the seabed; large wave events, however, tend to drive
flow in a more cross-shore orientation from the northwest (Storlazzi et al. 2011). Along the western side of the peninsula, the tidal
currents flood to the north and ebb to the south (Storlazzi et al. 2011). It is unknown at this time how oceanographic currents in
Hawaii, and in particular coastal waters around Kalaupapa NHP, will respond to climate change. Projected decreases in trade wind
frequency may result in a reduction of surface currents and upwelling areas along the peninsula. This change in upwelling may lead to
longer and more persistent upwelling events with concomitant effects on recruitment patterns as observed along the California coast
for invertebrates (lles et al. 2011).
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Figure 2. Monthly rainfall (mm) from 1993 to 2012. Data
were collected at the Makapulapai Remote Automated
Weather Station (RAWS) within the park. The red line
indicates a Lowess function fitted to the data.
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Figure 3. Combined sea surface temperature (SST) record
using National Marine Fisheries Service (NMFS) data for Koko
Head, Oahu (1956-1992) and corrected Integrated Global
Ocean Services System—National Meteorological Center
(IGOSS-NMC) temperature data (1992 to 2012) (Modified from
Jokiel and Brown 2004). The red line indicates a Lowess
function fitted to the data.
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Geologic Resources
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Kalaupapa National Historical Park is located on the island of Molokai, one of many volcanic islands and seamounts of the
Hawaiian-Emperor volcanic chain. The island’s volcanic origins influence nearly every aspect of the park’s natural, and to some
degree, cultural resources. The island itself is remarkable in that about 1.4 million years ago, its entire northern half
catastrophically collapsed, scattering debris across the Pacific Ocean floor out to 120 miles from the island (Thornberry-Ehrlich
2010). The landslide generated a huge tsunami that inundated both Molokai and neighboring Lana‘i. This massive landslide
created some of the tallest sea cliffs in the world, towering over 1,100 meters above the ocean in some places. A subsequent,
smaller eruption around 350,000 years ago created Pu‘u ‘Uao volcano and the flat, low lying peninsula upon which the park is
located (Clague et al. 1982). The outstanding geologic features of the north shore sea cliffs resulted in a National Natural
Landmark designation in 1972. Due to its low elevation, the park is susceptible to inundation during tsunamis. Many volcanic
features exist in the park, including numerous lava tubes and caves. Waikolu stream, which is the only perennial stream in the
park, is listed in the Nationwide Rivers Inventory and is being considered for listing in the Wild and Scenic Rivers System. The
marine geology of the park has not yet been mapped by the Inventory and Monitoring Program, which is an important data gap for
developing a benthic habitat map for the park. Marine geology and associated benthic habitat provide a foundation for
understanding and managing marine ecosystems and their associated species.

Indicators of Condition
Condition Specific Measures | Status/Trend Rationale
The park contains at least 16 lava tubes, a number of which have
been surveyed with some inventory work done. Archeological
Amount of human materials and troglobitic species are known to be present in some
Caves access and of them. Bird and other bones have also been observed in at least
utilization one lava tube, though not identified. The caves, in general, are
well-protected because of their biological and archeological
significance, and visitation is strictly limited.
Mass wasting formed the sea cliffs at Kalaupapa, and the cliffs are
Frequency of slope highly susceptible to slope movements such as landslides, slumps,
movements as and debris flows. Their susceptibility is due to many factors
Mountain Slopes | indicated by steep including steep slopes, erodible substrate, subsurface water
cliffs, debris flow movement, storm events, and frequent seismic activity. These are
scars, and landslide. all natural slope processes which are operating unimpaired in the
park.
Hawaii is the most seismically active place in the United States.
Molokai periodically experiences earthquakes, though not as
frequently as on other Hawaiian islands. Earthquakes can cause
ground rupture, liquefaction, localized uplift or subsidence, and
Maani disruption of groundwater and surface water flow. Even moderate
Lo agnitude of ; .
Seismicity seismic shaking guakes can trigger landslides, slt?_pe movements, or damage to
infrastructure. The USGS Hawaiian Volcano Observatory
(http://hvo.wr.usgs.gov/) monitors seismic activity throughout the
islands in partnership with NOAA, which operates a real-time
seismometer at Kalaupapa. Seismic activity is a natural process
and does pose a risk to residents and visitors alike.
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Waikolu Stream

-
\—4
=
o)
o
v

Indicators of
Condition

Specific Measures

Condition
Status/Trend

Rationale

Water Chemistry

pH, Dissolved
Oxygen, Nitrogen
and Phosphorus
concentrations

Water chemistry measurements indicate a relatively healthy
tropical stream ecosystem that has not changed significantly since
Brasher (1996) conducted some of the first studies on Waikolu.
Since 2009, pH levels are normal (8.1), O, levels are fully
saturated (9.3 mg/l), and nutrient levels are low (total nitrogen 0.09
mg/l, total phosphorus 0.04 mg/l) (1&M unpublished data).

Fish Species

Density (#/m?)

Waikolu is one of the few streams in Hawaii, even with diverted
flow, that supports viable and stable populations of the full
complement of five endemic Hawaiian freshwater gobies Brasher
(1996). Recent density estimates of 6.9 fish/m? at the stream mouth
(1&M unpublished data) are consistent with values documented by

Brasher (1997).

Spatial distribution

No noticeable divergence from baseline work conducted by
Brasher (1996). Fish and invertebrates are still found above the
diversion (&M unpublished data).

Size frequenc 4N A No noticeable divergence from baseline work conducted by
distribu?ion y '\<:> | Brasher (1996). Healthy populations of adults are still found above
L the diversion (&M unpublished data).

Native Invertebrates

Density of hihiwai
(Neritina granosa)
(#m?)

Neritina granosa is a highly prized and culturally significant
invertebrate collected for consumption. Density levels of hihiwai
(63.6 snails/m?) are some of the highest reported in the MHI and
have not changed significantly since the early 1990s (Brasher
1996, I&M unpublished data).

Sediment Load

Turbidity

Water clarity is typically clear (-1.0 NTU) except during periods of
heavy rainfall with high sediment loading (&M unpublished data).
Water measurements are normally made during low flow periods
so no data exist for heavy flow events.

Flow

Discharge (m?/s)

Flow data collected at different locations at various time periods
from 1919 to 2003 indicated that discharge has declined in the
stream by nearly 20% near the stream mouth and 76% by the
diversion (http://water.usgs.gov/osw/streamstats/hawaii.html).
Measurements of discharge in 2010 at the stream mouth (0.35
m®/s, 12.5 ft*/s, 1&M unpublished data) are similar to values
published by Brasher (1997) in the summer dry season.

Amount of water
diverted (mgd)

Currently, 5.8 millions of gallons per day on average are diverted
from Waikolu stream to supply Hawaiian homelands in the central
part of Molokai (Santo 2001). Dry areas are detected during the
summer below the diversion which has significantly reduced the
habitat availability (Brasher 2003). Fish populations, however, are
still found above the diversion, but at reduced abundance levels
compared to lower reaches (I&M unpublished data). Population
and tourism on the island are stable and are not projected to grow.
Thus the amount of water diverted should remain relatively steady.
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https://irma.nps.gov/App/Reference/DownloadDigitalFile?code=149314&file=BK59382_Brasher_1997_PCSU116_Habitat_use_fish_snails_shrimp_prawns_streams_Molokai.pdf
https://irma.nps.gov/App/Reference/DownloadDigitalFile?code=150060&file=BK79698_Brasher_1996_PCSU_113_Monitoring_distrib_abun_native_gobies_Molokai.pdf
https://irma.nps.gov/App/Reference/DownloadDigitalFile?code=150060&file=BK79698_Brasher_1996_PCSU_113_Monitoring_distrib