This page intentionally blank.

This page intentionally blank.

Draft Environmental Assessment

University of Hawai‘i at Hilo
New Educational Telescope Facility
Halepōhaku, Island of Hawai‘i, Hawai‘i

Prepared for:
University of Hawai‘i at Hilo Facilities Planning & Construction

Prepared by:
SSFM International, Inc.

January 2022

This page intentionally blank.

University of Hawai‘i at Hilo
New Educational Telescope Facility

Project Summary

Project Summary
Project Name

University of Hawai‘i at Hilo New Educational Telescope Facility

Location

Halepōhaku, Island of Hawai‘i, Hawai‘i

District

Hāmākua

Project Site Tax Map Key

(3) 4-4-015:012 (por.)

Landowners

State of Hawai‘i

Project Site Existing Uses

Equipment storage

State Land Uses

Conservation

Proposed Action

The University of Hawaiʻi at Hilo’s (UH Hilo) current observatory site on
the summit of Maunakea, named Hōkū Ke‘a, is targeted for
decommissioning by 2023. The UH Hilo Department of Physics and
Astronomy needs a state-of-the-art educational telescope for training
students and for communicating science to the public. Therefore, UH Hilo
is proposing to construct a new educational telescope facility at the
Halepōhaku Mid-Level Support Facility on Maunakea.
The Proposed Action includes the construction and operation of a new
educational telescope at the existing Halepōhaku Mid-Level Support
Facility to support UH Hilo’s Department of Physics and Astronomy.
Halepōhaku was selected as the proposed site because it provides
suitable sky conditions for astronomical observations and is conveniently
located. The specific area for the new telescope is currently used for
equipment storage.

Anticipated Impacts

The Proposed Action would have short-term and temporary impacts
during construction to cultural practices, biological resources, scenic
resources, geological resources, water resources, air quality, noise,
roadways and traffic, and solid and hazardous waste. BMPs and other
measures would be implemented to minimize impacts.
The Proposed Action would have beneficial impacts to education due to
the increase of teaching, training, and research opportunities for Hawai‘i
students in the field of astronomy and the community, as well as for
communicating science to the general public.

Proposing Agency

University of Hawai‘i at Hilo Facilities Planning & Construction

Anticipated Determination

Finding of No Significant Impact (FONSI)

Project Site Permits/
Approvals Required

See Table 1
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EA Preparer

SSFM International
99 Aupuni Street, Suite 202
Hilo, Hawai‘i 96720
Contact: Jennifer Scheffel
(808) 356-1273

Consultations

See Section 6.0
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Project Description

1.0 Project Description
1.1 Introduction
The University of Hawaiʻi at Hilo’s (UH Hilo) current observatory site on the summit of Maunakea, named
Hōkū Ke‘a, is targeted for decommissioning by 2023. The UH Hilo Department of Physics and Astronomy
needs a state-of-the-art educational telescope for training students and for communicating science to the
public. Therefore, UH Hilo is proposing to construct a new educational telescope facility at the Halepōhaku
Mid-Level Support Facility on Maunakea.
The proposed project requires the preparation of an environmental assessment (EA), because (1) the
proposed action involves the use of state lands and state funds pursuant to Hawaiʻi Administrative Rules
(HAR) Section 11-200.1-8, and (2) due to the proposed land use located within the Conservation State
Land Use District pursuant to HAR Section 13-5-31.

1.2 Project Background
UH Hilo’s current telescope facility site on the summit of Maunakea, named Hōkū Keʻa, is in the process
of being decommissioned (i.e., removal and site restoration). That process is scheduled for completion by
2023. The original facility was first developed in the 1960s for use by the National Aeronautics and Space
Administration (NASA) and the U.S. Air Force. The University of Hawai‘i (UH) acquired the telescope in
1970. In 2003, UH gave control of the telescope to UH Hilo’s Department of Physics and Astronomy to
train undergraduate students on the instrument. In 2010, both the dome and the old 24-inch telescope
was replaced by a 36-inch telescope and renamed Hōkū Ke‘a. Although the Hōkū Ke‘a telescope was
intended to play a critical role in the educational mission of UH Hilo’s Department of Physics and
Astronomy, it did not achieve satisfactory operational performance and due to design flaws.
UH Hilo opted to replace the faulty telescope with a smaller, more modern telescope in 2013. A new 28inch telescope, 18-foot dome enclosure, and related instrumentation were financed by the State of
Hawai‘i through Capital Improvement Project (CIP) funding and delivered to UH Hilo in 2016. Prior to the
delivery of the new educational telescope components, the University determined that the Hōkū Ke‘a
observatory would be one of the five astronomy facilities on Maunakea to be decommissioned. As such,
UH Hilo’s new educational telescope has not been installed for use. With the decommissioning process of
Hōkū Ke‘a now underway, UH Hilo aspires to install a new educational telescope to support the
educational and research goals of UH Hilo’s Department of Physics and Astronomy as discussed in Section
1.4.2.
The UH Hilo Astronomy Program requires the new educational telescope facility in order to support its
high academic standards and provide competitive education by focusing on modern observational
astronomy techniques, effective research support, and communicating science with the general public.
Significant observing time with the telescope will also be made available to local schools and the
community. The availability of an educational telescope that provides hands-on experience for students
enables UH Hilo to better address:
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1. Increasing competition: The number of Astronomy Bachelor's Degrees granted annually in the
USA has tripled since 2000.
2. Recapturing UH Hilo's niche as providing hands-on student learning: More worldwide colleges
offering astronomy programs are also implementing small, modern telescope facilities.
3. Adapting to job market: More hands-on experience, research support or transferrable skills are
required from college graduates entering the astronomy job market, which includes engineers,
software engineers, telescope operators, data analysts, as well as astronomers.
4. Outreach efforts: Communicating science with the general public is fundamental at UH Hilo but
is currently limited by resources and an adequate astronomical facility is needed to develop more
opportunities.

1.3 Project Location
With the decommissioning process of
Hōkū Ke‘a underway, UH has
determined that a new enclosure to
install and operate the 28-inch
telescope should be constructed off
the summit at Halepōhaku. This site
was selected after UH Hilo evaluated
16 site alternatives between 2016
and 2018. The selected site within
Halepōhaku
provides
desirable
teaching, access, and astronomical
conditions. The area proposed for the
new telescope is currently used for
equipment storage, and it is shown in
Photo 1.

Mid-Level Support Facilities

Dorm A
Photo 1: Project Location Adjacent to Existing Dorm A

Halepōhaku, "House of Stone", is located below the summit at 9,200 feet elevation on Maunakea. The
name of the site comes from the stone cabins that were built there in the 1930s. The Halepōhaku parcel
includes the Mid-Level Support Facility (including a common building, dormitory, and maintenance area),
a Visitor Information Station (VIS) with parking for the public, a construction camp, and a staging area.
As a mid-elevation site, Halepōhaku has been used by hunters, hikers, astronomers, technicians, and other
visitors to the mauna to acclimatize their bodies to the rarified atmosphere at higher elevations. The
Halepōhaku Mid-Level Support Facility provides accommodations used for sleeping, eating, lounging,
research support, and minor maintenance functions directly related to telescope operations at the
summit. The Maunakea Rangers also use the facility. The Project Area is currently used for equipment
storage. The new educational telescope would be supported by existing on-site infrastructure at the
Halepōhaku Mid-Level Support Facility.
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Figure 1. Project Location Map
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1.4 Purpose and Need
Purpose of the Proposed Action
The Proposed Action would be mostly used by UH Hilo and University of Hawai‘i Mānoa for their
undergraduate astronomy programs, but time would be available for all students across the University of
Hawai‘i (UH) system. Specifically, the Purpose of the Proposed Action is:
•
•
•
•
•
•

To conduct scientific research projects led by students,
To train students in modern observational techniques applied in scientific research,
To train students in modern telescope operations,
To support developments in instrumentation and technical projects,
To support outreach activities and student training in communicating science with the general
public, and
To serve as a bridge between professional astronomy activities on the Big Island and local
communities.

UH faculty and students would use the telescope for laboratories and research projects as well as for
outreach events and programs involving the community. In addition, the Proposed Action could be used
to build scientific and educational collaborations around the world, including other educational
institutions and serious citizen astronomers. UH Hilo would work closely with local high schools and the
community to develop opportunities in conducting observations with the new educational telescope.

Need for the Proposed Action
The Proposed Action is needed to provide a new educational telescope to support the educational and
research goals of UH Hilo’s Department of Physics and Astronomy. The UH Hilo Physics and Astronomy
programs provide a unique and excellent undergraduate education within the College of Natural Science
and Health Sciences. All faculty have active research projects that provide opportunities for students to
gain valuable experience through internships and directed-studies courses. The programs are designed to
prepare students for a wide range of careers in physics and astronomy, from fundamental research to
education and public outreach, from data science to engineering. Many career opportunities are available
without the need for graduate studies.
The UH Hilo Astronomy program focuses on training students in modern techniques for observational
astronomy and research in physical sciences and data analytics. The program includes basic training with
small, portable telescopes to full-blown research and analysis projects done with the large Maunakea
observatories. UH Hilo receives a few nights per year on the larger telescopes; this time is mostly used for
research projects, not training on operations. The Proposed Action is needed to allow a much more
complete training in operations, instrumentation, design and development, as well as in the professional
observing process. Smaller but very instructive research projects would also be possible, as well as
opening opportunities to communicate science with the general community.
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1.5 Project Schedule
The design phase for the Proposed Action started in August 2020 and is expected to extend through March
2023. Permitting would extend through February 2024. Construction is expected to begin in August 2024
and last approximately four months until December 2024.

1.6 Permits and Approvals Which May Be Required for the Proposed
Action
Implementation of the Proposed Action would require coordination with state and county agencies for
permits or approvals. The permits and approvals presented in Table 1 may be required for the Proposed
Action. Permit requirements would be determined through continued agency coordination during the
Hawai‘i Revised Statutes (HRS) Chapter 343 process.
Table 1. Permits and Approvals Which May Be Required for the Proposed Action
Permit or Approval

Environmental
Assessment and
FONSI

Historic Preservation
Review
Conservation District
Use Permit

County Grading
Permit

County Building
Permit

Description

Regulation(s)

Required for projects that “trigger” • HRS Chapter 343,
Environmental Impact
environmental review, including
Statements
those that propose the use of state
or county lands and the use of state • HAR Title 11 Section
200.1, Environmental
or county funds.
Impact Statement Rules
Required for projects that may
affect historic property or a burial
site.

• HRS Chapter 6E

Required for projects located within • HRS Chapter 183C
the Conservation District
• HAR Title 13, Chapter 5
Required when any one of the • Hawai‘i County Code,
Chapter 10 – Erosion and
following items are exceeded:
Sedimentation Control
• 100 cubic yards of excavation
or fill;
• Vertical height of excavation or
fill measured at its highest
point exceeds 5 feet; or
When the general and localized
drainage pattern with respect to
abutting properties is altered.
Required for any project that
proposes to erect, construct,
enlarge, alter, repair, move,
convert, or demolish any building
or structure in the County.
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1.7 Requirements Under the Maunakea CMP
The Board of Land and Natural Resources (BLNR)-approved management plan for the UH Management
Areas, the Mauna Kea Comprehensive Management Plan (CMP), contains a set of management actions
designed to protect the natural and cultural resources of Maunakea. As required by the BLNR when it
approved the CMP, the Center for Maunakea Stewardship (CMS) submits annual reports on the status of
the implementation of the CMP. Contractors, through their construction contracts, must comply with the
applicable requirements of the CMP. The following would be implemented as part of the construction of
the new educational telescope:
•

•

•

•

•

Maunakea Use Orientation. Prior to working on the mountain, all personnel associated with any
construction project are required to attend a mandatory 45- to 60-minute Maunakea User
Orientation to inform them on the natural and cultural resources of Maunakea as well as the
hazards of working on the mountain. All work would be performed in accordance with the
principles and frequency established in the Maunakea User Orientation. Any person not behaving
in a manner consistent with the principles established in the Maunakea User Orientation would
be required to leave the project site.
Best Management Practices. All construction requires the implementation of Best Management
Practices (BMPs) approved by both CMS and applicable permitting agencies. The BMPs outlines
for the Proposed Action are a combination of the following:
o BMPs promulgated by CMS for all projects within UH Management Areas on Maunakea
and includes both construction and post-construction practices
o Construction BMPs prepared pursuant to the National Pollutant Discharge Elimination
System (NPDES), building, and grading permits.
Maunakea Invasive Species Plan. All construction requires compliance with the Maunakea
Management Board (MKMB)-approved Maunakea Invasive Species Management Plan (ISMP)
(Vanderwoude et.al., 2015). The ISMP details measures to be taken to avoid the introduction and
spread of invasive species, such as cleaning and inspection procedures for machinery and
materials, maintenance of the construction staging areas, monitoring and control for invasive
species, and trash removal. For example, prior to arriving at the UH Management Areas, all
construction materials, equipment, crates, and containers carrying materials and equipment
would be inspected by a trained biologist selected by CMS and approved by the Department of
Land and Natural Resources (DLNR).
Construction Monitoring. All construction requires an on-site construction monitor whose
responsibility would be to monitor compliance with the terms and conditions of any Conservation
District Use Permit (CDUP) as related to construction activities, as well as any terms and conditions
agreed to between the constructing entity and CMS. The construction monitor would have the
authority to order that any or all construction activity under a CDUP cease if there has been a
violation of the terms or conditions of the CDUP or that the construction activity would unduly
harm historic, natural, or cultural resources or burials.
Archaeological Monitoring. An archaeological monitor is required during all ground-disturbing
activities to monitor any impacts, real or potential, of construction activity on archaeological or
historic resources. The monitor shall be a trained archaeologist selected by the CMS and approved
by DLNR.
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Inadvertent Discovery of Human Burials. If an inadvertent discovery of any human burial is
discovered in the course of construction, operation, or maintenance activities, the person making
the discovery shall seek the advice and recommendation of either the Hawai‘i Island Burial Council
or Kahu Kū Mauna, recognized lineal or cultural descendent, for treatment of the inadvertently
discovered burial consistent with HRS Chapter 6E and the State Historic Preservation Division’s
(SHPD) implementing rules.
Materials Storage. All materials for construction of the Proposed Action would be stored either
within the project site or in an approved construction staging area.
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2.0 Proposed Action and Alternatives
2.1 Proposed Action
The Proposed Action includes the construction and operation of a new educational telescope. The
telescope to be installed is a state-of-the-art PlaneWave Instruments CDK700 observatory system, with
an aperture of 0.7 meter (28 inches) and a focal ratio of F/6.5. The instrumentation suite includes cameras
and spectrographs for diverse observation projects, from solar system objects to stars, nebulae, and
galaxies. The PlaneWave telescope and its instrumentation would be hosted within a prefabricated
AstroHaven 18-foot dome as shown in Figure 2. The dome is of a clamshell design so there is no rotation.
The sleeves can be fully open to give access to the entire sky or partly open to protect against winds. UH
Hilo has owned all the equipment since 2016 but is unable to use it without a new site to install the
equipment.
Figure 2. Conceptual Rendering of Clamshell Dome

Construction of the Proposed Action would include site work consisting of excavations and backfills
approximately one- to two-feet-thick to achieve the design finished grades in an area of approximately
1,050 square feet. Backfill materials required for the Proposed Action would consist of select granular fills
that are non-expansive. The excavated on-site materials may be reused as a source of select granular fill
materials if particles greater than three inches in maximum dimension are removed. Due to the relatively
low moisture content of the ground surface, moisture-conditioning of the on-site materials may be
required to achieve proper compaction during construction. Compaction would be accomplished by
sheepsfoot rollers, vibratory rollers, or other types of acceptable compaction equipment. Construction
plans for the Proposed Action are provided in Appendix A.
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The telescope would be mounted on a 3-feet-wide pier that rests on a 4.5-feet-wide square concrete
footing with the bottom embedded approximately 1.5 feet below finished grade. The aluminum deck
would be supported on fourteen (14) 12” square concrete pedestals that rest on 3.5-feet-wide square
concrete footings with the bottom embedded approximately 1 foot below finished grade. The aluminum
platform connecting the new deck to the existing building would be supported by two (2) additional 12”
square concrete pedestals that rest on 2-feet-wide square concrete footings with the bottom embedded
approximately 1 foot below finished grade. In addition to the deck and dome installation, the Proposed
Action includes the installation of two swing gates and 11 bollards. Swing gates would consist of two (2)
gate posts encased in concrete with a diameter of 1.5-feet which are embedded 4.75-feet below grade.
There will also be a gate stop for each installation that consists of a 12” diameter concrete footing
embedded 3’ below grade. Adjacent to the south side of the new deck a 51” x 29”, 6” thick concrete
maintenance pad will be constructed for the Air-Cooled Condensing Unit. There will also be two (2) 12”
diameter concrete footings embedded approximately 2-feet below grade to support the electrical panel.
The telescope would generally be operated remotely from the UH Hilo campus to accommodate students
in the classroom. However, it is envisioned that the telescope may be operated in two ways: (1) it would
be operated remotely from the UH Hilo campus for the first part of the night, and (2) for the rest of the
night it would be operated robotically. Local computers and electronics used for setup, storage, and
maintenance for the telescope would be hosted within the dome. The main building at the Halepōhaku
Mid-Level Support Facility could be used as an on-location room for teaching groups of students on an asneeded basis.

2.2 No-Action Alternative
Under the No-Action Alternative, the new educational telescope would not be constructed. There would
not be a new telescope to support the educational and research goals of UH Hilo’s Department of Physics
and Astronomy.

2.3 Alternatives Considered But Not Carried Forward For Further
Analysis
Between 2016 and 2018, UH Hilo evaluated 15 site alternatives in addition to the proposed site at
Halepōhaku before selecting Halepōhaku as the best location for the new educational telescope facility.
The 15 sites evaluated and the reasons for their dismissal are provided in Table 2.
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Table 2. Evaluated Sites for the New Educational Telescope
Site

Maunakea Hōku Ke‘a Summit Site

Evaluation
Pros
Big Island of Hawai‘i
• Best sky conditions
• Existing UH Hilo facility
• Excellent site

Maunakea Very Long Baseline Array

Pu‘u Wa‘a Wa‘a (H. Rogers Ranch)

Kawaihae Kohala Estates

•
•
•
•
•

Convenient location
Local facilities available
Acceptable sky conditions
Private astronomical site
Potential “observatory
farm”

•
•
•

UH Hilo Campus

Draft Environmental Assessment

•
•
•
•

• Private astronomical site

• Convenient

Hawai‘i Community College Palamanui Campus

• Obstructed sky
• Maunakea limited number
of telescopes on summit
(not available)
• Sensitive cultural location
• Major weather concern
• Very high humidity at night

•
•

Ocean View

Kilohana Girl Scout Camp

• Site to be decommissioned

• Private astronomical site
Hawi

Gilbert Kahele Recreation Park

Cons

•
•
•
•

• Convenient location

•
•
•
•

• Acceptable sky conditions

•
•

• Convenient location
• UH facility

11

•
•
•
•

Some light pollution
Windy
Fire hazard concerns
Site never developed by
owner
Too windy and rainy
Lost connection with
Maunakea community
High humidity
Acidic environment
Safety and vandalism
concerns
Landowner deceased
Bad weather
Light pollution
Not aligned with the
project mission
Light pollution from traffic
Safety concerns
Some obstructed views
Complex permitting
process (e.g., possible
Section 4f issue)
Frequent fog
Light pollution due to
traffic
Safety concerns
Fire hazard
Very severe light pollution
Severe fog
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Maunaloa Observatory

Semi-Mobile Observatory (trailer)

Proposed Action and Alternatives
Evaluation
Pros
• Good astronomical site
• Convenient location
• None

•
•
•
•

Lowell Observatory Anderson Mesa
(Northern Arizona)

Haleakala (Island of Maui)

Off-Island
• Professional site

• Professional site

University of Oregon Observatory
(Central Oregon)

• Suitable educational site
• Student and institutional
collaboration opportunities

PlaneWave Remote Observatory
(Sierra Nevada Mountains)

• Good professional
astronomy site
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Cons
Site is not available or
permittable
Some obstructed sky
Not easily feasible because
of size of dome
Costly

• Lost connection with
Maunakea community
• Only available for
observation 50% of the
time
• Inconvenient for hands-on
learning
• Convenient only if local
support
• Costly maintenance
• Lost connection with
Maunakea community
• Inconvenient for hands-on
learning
• Minimum local support
• Lost connection with
Maunakea community
• Inconvenient for hands-on
learning
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3.0 Affected Environment, Potential Impacts, and
Avoidance and Minimization Measures
3.1 Cultural Practices and Beliefs
Affected Environment
Hawai‘i’s Act 50 (2000) sought to “promote and protect cultural beliefs, practices, and resources of native
Hawaiians and other ethnic groups” and requires the project proposers under HRS Chapter 343 to
consider cultural practices in a cultural impact assessment.
Pacific Consulting Services, Inc. (PCSI) prepared a Cultural Impact Assessment (CIA) for the Proposed
Action in December 2020. The report, Cultural Impact Assessment in Support of the UH Hilo Educational
Telescope at the Halepōhaku Mid-Level Support Facility on Mauna Kea, Hawai‘i Island, is included with
the EA in Appendix B. The objective of the CIA is to gather information concerning historic properties,
cultural resources, and traditional cultural practices that may be impacted by the Proposed Action. The
CIA was prepared pursuant to Act 50 (House Bill No. 2895, signed into law on April 26, 2000). The CIA was
also prepared in accordance with HRS Chapter 343. In addition, the CIA draws upon HRS Chapter 6E-8 as
well as Title 13 of HAR Subtitle 13, State Historic Preservation Division Rules and HAR Chapter 275, Rules
Governing Procedures for Historic Preservation Review for Governmental Projects for pertinent
definitions and methodologies concerning historic properties and cultural resources.
Understanding the cultural setting of an area includes compiling and analyzing archival, historical, and
traditional information from many sources. In addition to written or published sources, identifying and
inviting individuals and groups to share their knowledge relating to traditional practices and beliefs is
important to developing a well-rounded, informed understanding of the cultural setting of an area.
To complete the CIA, a historical and archaeological literature review was conducted for the Proposed
Action. The background research was completed using various documentary and archival resources,
including the State Historic Preservation Division’s (SHPD) database of archaeological reports, the SHPD
report library, a Land Commission Awards (LCA) review via the Bureau of Conveyances, a review of historic
maps, and a review of Mauna Kea reports on file at PCSI. Consultation letters were sent to a broad
spectrum of the community that included organizations, government agencies, and individuals for input.
In addition, an invitation to participate was published in the Office of Hawaiian Affairs’ (OHA) Ka Wai Ola
newsletter in December 2021.
Literature Review
Historical Background
Place names in the summit region are a mix of traditional and modern nomenclature. Mauna Kea has been
interpreted literally as White (Kea) Mountain (Mauna), but also as a reference to the union between the
gods Wākea and Papa that formed the mountain. Some contemporary Native Hawaiian cultural
practitioners continue to view Mauna Kea as a first-born child of Papa and Wākea, and thus the mountain
Draft Environmental Assessment
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is revered as “the hiapo, the respected older sibling of all Native Hawaiians.” The currently used name for
the summit is Kūkahau‘ula which refers to the legendary husband of Līlīnoe and an ‘aumakua (family deity)
of fishermen.
Traditional genealogical mele and mo‘olelo (stories, traditions) recount associations between Mauna Kea
and Poli‘ahu, Līlīnoe, Waiau, and Kahoupakane. In a mo‘olelo recounting the travels of Pūpū-kani-‘oe, it
was said that Mauna Kea was a mountain “on which dwell the women who wear the kapa hau (snow
garments).” Another mo‘olelo, which dates to the 1300s, explains that Ka-Mike was sent atop Mauna
Kea’s summit to the royal compound of Poli‘ahu, Līlīnoe, and their ward, Ka-piko-o-Waiau, to fetch water
for use in an ‘ai-lolo ceremony (Maly and Maly, 2005).
In 1931, Emma Ahuʻena Taylor, a historian of Hawaiian descent with genealogical ties to the lands of
Waimea and Mauna Kea, reported on Poliʻahu’s residence at Mauna Kea, but also described the creation
of Lake Waiʻau. According to Taylor, on Mauna Kea, Poliʻahu’s attendants Līlīnoe, Lihau, and Kipuʻupuʻu
drove away her suitor, Kūkahauʻula (the pink-tinted snow god). But Moʻo-i-nanea allowed the snow god
to embrace Poliʻahu, and to this day, Taylor reports, “Ku-kahau-ula, the pink snow god, and Poliʻahu of
the snow white bosom, may be seen embracing on Mauna-kea” (Maly and Maly, 2005).
Of the several place names in the vicinity of Halepohaku, Pu‘u Kalepeamoa is the only one to appear on
early government survey maps and the literature on late nineteenth century expeditions to the summit.
The Mauna Kea-Humu‘ula trail, first plotted by Alexander in 1892, passes near or through the Halepohaku
area.
Land Use
During pre-Contact times, the slopes of Mauna Kea, above the limits of agriculture and permanent
settlement, were a vast montane “wilderness” probably known to only a small number of Hawaiians
engaged in primarily “special purpose” activities such as bird-catching, canoe making, stone-tool
manufacture, or burial of the dead (McEldowney 1982); ethnographic information relating to specific
activity localities is generally lacking although archaeological evidence provides some evidence of past
land use in the form of adze production (primarily at the Mauna Kea Adze Quarry but elsewhere as well),
human burial, and the erection of shrines.
Changes to traditional Hawaiian lifeways began soon after the arrival of Captain James Cook in 1778. One
significant change was the rapid adoption of Western tools, clothing and other items, initially by the chiefs
and subsequently by commoners. The impact on traditional technologies is known in a general way from
historic accounts, such as diaries and newspapers, but for remote centers of traditional crafts, such as the
Mauna Kea Adze Quarry, there is little or no information on how long they continued to be utilized before
abandonment.
The first recorded ascent of Mauna Kea by a European was made by the Rev. Joseph Goodrich on August
26, 1823 (Goodrich 1833:200). A number of visits followed shortly thereafter, including ones by such
prominent figures as the renowned botanist David Douglas. Ascents of Mauna Kea by Europeans and
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Hawaiians occurred throughout the nineteenth century, including Queen Emma’s famous visit to Lake
Waiau in 1881 or 1882 (de Silva and de Silva, 2007).
The early 20th century marked the beginning of a new era in the land use history of Maunakea. Large
numbers of wild sheep were devastating the forests below the summit in the early part of the century.
The extent of the devastation was the impetus for a monumental fencing program undertaken by the
Civilian Conservation Corps (CCC) in the 1930s. The CCC was also engaged in improving roads and building
facilities for visitors. In 1936 the CCC made improvements to what is believed to have been a section of
the old Mauna Kea-Humu‘ula Trail, from near the Humu‘ula Sheep Station at Kalaieha to the summit. The
first stone cabin at what became known as Halepōhaku (House of Stone) was also built during this time.
Prior to the construction of a road above Ho‘okomo, the cabin at Halepōhaku provided a convenient
overnight rest spot for hikers and ski enthusiasts (McCoy, 1984).
Traditional Cultural Properties
SHPD has designated several prominent localities on Maunakea as Traditional Cultural Properties (TCP)
due to their cultural significance to the Hawaiian people. All the TCP are located in the summit area of
Maunakea.
Cultural Practices and Resources
A Cultural Resources Management Plan for the University of Hawai‘i Management Areas on Mauna Kea,
Ka‘ohe Ahupua‘a, Hāmākua District, Hawai‘i Island, State of Hawai‘i (CRMP) (PCSI, 2009), a sub-plan of
the CMP, was approved by the BLNR on March 25, 2010. It was developed to create a greater
understanding of Maunakea’s rich cultural heritage including the preservation and management of its
cultural resources. The CRMP describes traditional and customary, as well as contemporary cultural
practices associated with Maunakea.
•
•

Traditional Practices and Beliefs. Those that have been passed on through generations either
orally or through practice.
Contemporary Practices and Beliefs. Current practices and beliefs for which no clear specific
basis in traditional culture can be established or demonstrated and may be based on either earlier
traditional practices of non-Hawaiian traditions but have evolved and changed.

Most cultural practices on Maunakea occur at higher elevations. However, there are a few known cultural
practices and resources associated with Halepōhaku and the surrounding area. These include the
following:
•
•

•

Contemporary ahu within the DLNR-managed silversword enclosure that is utilized by cultural
practitioners.
Two shrines (SIHP #5010-23-10313 and SIHP #50-10-23-10315) identified as part of the
Pu‘ukalepeamoa Complex are located just south of the Halepōhaku parcel within the Mauna Kea
Forest Reserve near the dirt jeep road.
Cultural practitioners may collect ko‘oko‘olau and māmane for medicinal or cultural purposes;
however, these collections are not known to occur within the area immediately surrounding the
Halepōhaku Mid-Level Support Facility.
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Most cultural activities within the UH Management Areas take place during daylight hours with a few
occurring at night or in the early morning hours.
The CMP requires that access be maintained to culturally significant sites on Maunakea. The CMP states
that “Native Hawaiian traditional and customary practices shall not be restricted, except where safety,
resource management, cultural appropriateness, and legal compliance considerations may require
reasonable restrictions.” In other words, continued cultural practices at Maunakea must be provided for
as long as they do not result in the alteration or destruction of historic properties or physical impacts such
as those that may result from leaving behind offerings of food or other debris. The CMP dictates that
public access to Halepōhaku is unrestricted except at the private sleeping and eating areas.
Cultural Consultation
In an effort to more fully understand the cultural and historical background and setting within and around
the project area and bring as much information to the decision-making process for this project as possible,
PCSI sought community input. The consultation process to identify historic and cultural resources
attempts to bridge a gap between historic properties and traditional and customary practices.
While the historic preservation component has been well developed in terms of regulatory efforts, the
traditional and customary practices aspects, with regards to CIAs, has been slower to develop. One
analytical framework for addressing the preservation and protection of customary and traditional native
practices specific to Native Hawaiian communities has been developed as a result of a court case identified
as Ka Paʻakai O Ka ʻĀina vs. Land Use Commission (Ka Paʻakai). From that court decision, the following
three-part process was developed to evaluate potential impacts and is commonly applied to implement
and satisfy HRS Chapter 343 and the Guidelines for Assessing Cultural Impacts:
1. Identify whether any valued cultural, historical, or natural resources are present and identify the
extent to which any traditional and customary Native Hawaiian rights are exercised.
2. Identify the extent to which those resources and rights will be affected or impaired.
3. Specify any measures to be taken to reasonably protect Native Hawaiian rights if they are found
to exist.
Consultation Efforts
Initially, consultation invitation letters were sent to 68 entities (community members, community groups,
and State agencies) on October 30, 2020 and June 29, 2021 either by email or post asking for input
concerning historic sites located in or near the project area, as well as cultural traditions, legends, and
traditional cultural places and practices pertaining to the area. The letter included background
information as well as a project location map. The 68 entities were identified as interested parties by
OMKM, primarily through interactions as part of previous undertakings within UH managed lands on
Mauna Kea. An additional eight potentially interested entities (three of which were alternate chapters or
individuals of previously contacted community groups) were identified and sent consultation invitation
letters on October 1, 2021.
In addition to the direct mailings, PCSI met with Kahu Kū Mauna (KKM) to discuss the project. KKM is a
volunteer community-based council from the native Hawaiian community that advises the MKMB, CMS,
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and the UH Hilo Chancellor on Hawaiian cultural matters affecting the UH Management Areas of Mauna
Kea.
Finally, an invitation to participate was published in OHA’s Ka Wai Ola newsletter in December 2021.
Responses
Nine responses were returned from the email/postal solicitation. None of the responses provided specific
information concerning historic properties, cultural resources, or traditional practices within the project
area. Nonetheless, several responses provided feedback and recommendations to strengthen the CIA;
several consultants also noted an opposition to further development on Mauna Kea. Comments received
and responses are provided in Table 3.
Table 3. Comments Received and Responses
Commenter
Comment
Office of Hawaiian Affairs
Requested regulatory clarification
concerning why an archaeological
inventory survey (AIS) and an
archaeological literature review
(ALR) was being conducted for the
project.

Office of Hawaiian Affairs

State Historic Preservation
Division

UH Hilo Hanakahi Council

Recommended providing invited
consultants a more integrated
discussion that provides
information concerning how the
invited information could be used
and how the invited information
might be integrated with other
proposed projects, specifically the
Hōkū Keʻa Decommissioning
Project, which would remove an
observatory previously used as the
UH Hilo Educational telescope from
the summit region. The
Halepohaku project would provide
a new location for the UH Hilo
Educational telescope.
No substantive comments but
provided several historic
preservation-related reports
pertinent to the Mauna Kea
summit region.
Requested a presentation.
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Response
As discussed in Section 3.2.1, an
AIS (with no subsurface testing)
was conducted for the APE.
However, because the AIS
resulted in negative findings (no
historic properties), the
document will be prepared as
an ALR with field inspection
following the guidance of SHPD.
Subsequent invitations to
potential consultants clarified
the regulatory aspects as well as
the nature of the consultation
request. Most of the invited
parties were also invited to
consult on the Hōkū Keʻa
Decommissioning Project, which
also provided regulatory and
cross-project clarification.

The additional reports were
integrated into the CIA.

An email providing links to the
overall project, including
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Mr. Leningrad Elarianoff

Mr. Kaliko Akulele

The Royal Order of
Kamehameha

President of the Hawaii
Island Native Hawaiian
Chamber of Commerce
Department of Business,
Economic Development &
Tourism
Mr. Lehua Vincent
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Comment

Provided information concerning
Hawaiian origins passed down to
him from his mother who “. . .was a
story teller who spent many hours
with the old folks in Kau trading
stories that were passed down for
generations.”
Did not provide specific
information concerning historic
properties or traditional or
customary places or practices
within or near the project area but
did voice an opposition to any
further development on Mauna
Kea (especially at the summit).
Did not provide specific
information concerning historic
properties or traditional or
customary places or practices
within or near the project area but
did voice opposition to
development of any kind on Mauna
Kea.
Stated that she would share the
provided information with her
board and reply. No additional
information was received.
Stated that they had no
information to provide concerning
the subject matter.
Chose not to participate but
commented that he did not
support another telescope on
Mauna Kea.
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background information and
project details was provided.
N/A

N/A

N/A

N/A

N/A

N/A
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Ka Pa‘akai Analysis
The consultation process did not identify any previously unknown historic properties, traditional
properties, or traditional/customary cultural practices within the proposed project area. As such, based
on the consultation process, there is no indication that any Native Hawaiian resources or rights will be
affected or impaired as a result of the proposed project. While the first two components of a Ka Paʻakai
analysis can, and typically do focus directly on a specific project design or area, the third component of
mitigation is an opportunity to speak to and support broader themes of cultural responsibility that can be
fruitfully addressed as recommendations.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact to cultural practices and beliefs if it would have a substantial
adverse effect on the cultural practices of the community or state. Significant impacts would occur if the
Proposed Action were to cause the following:
•
•
•

Substantially alter or remove a location where cultural practices take place
Unduly restrict or prevent a cultural practice from taking place
Introduce new elements that substantially alter the setting in which cultural practices take place.
This can include visual elements, noise, traffic, and human presence.

Construction
Construction of the Proposed Action would not impede cultural practices. Construction would occur
adjacent to Dorm A at the Halepōhaku Mid-Level Support Facility which is in an area not typically accessed
by the public. There would be no impacts to the DLNR-managed silversword enclosure or the two shrines
identified as part of the Pu‘ukalepeamoa Complex. Cultural practitioners will still be able to access and
collect from areas with Ko‘oko‘olau and māmane for medicinal or cultural purposes as those activities are
not known to occur within the area immediately surrounding the Halepōhaku Mid-Level Support Facility.
Construction activities would result in an increase in noise levels (see Section 3.9.2) that could impact
cultural practitioners and practices in the vicinity of the Proposed Action. The increase in noise levels
would be short-term and temporary and would not prevent cultural practices from occurring.
Under the No-Action Alternative, the new educational telescope would not be constructed, and the site
would continue being used for equipment storage. There would be no impacts to cultural practices and
beliefs.
Operation
Operation of the Proposed Action would not adversely affect gathering of cultural resources or impede
access to areas utilized for subsistence hunting and gathering. The telescope would generally be operated
remotely from the UH Hilo campus to accommodate students in the classroom; therefore, there would
not be a significant increase of noise, traffic, or human presence. The Proposed Action would introduce a
new visual element into the landscape: the 18-foot dome. The dome structure would be adjacent to Dorm
A at the Halepōhaku Mid-Level Support Facility and would not be taller than the existing buildings.
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Therefore, the Proposed Action would not substantially alter the setting in which cultural practices take
place.
Under the No-Action Alternative, the new educational telescope would not be constructed, and the site
would continue being used for equipment storage. There would be no impacts to cultural practices and
beliefs.

Avoidance and Minimization Measures
The following measures would be implemented, as required by the CMP and the CRMP to minimize
potential impacts to cultural practices and beliefs:
•
•

All persons involved with construction activities shall attend a mandatory training about the
cultural and historical resources on Maunakea.
A cultural monitor would be engaged throughout construction. A cultural monitoring plan would
be developed in consultation with KKM to provide guidance and constancy throughout
construction and operation of the Proposed Action.

3.2 Archaeological and Historic Resources
Affected Environment
PCSI conducted an archaeological literature review and field inspection (ALRFI) for the Proposed Action in
October 2019. The report, Archaeological Literature Review with Field Inspection in Support of the UH Hilo
Educational Telescope at the Halepōhaku Mid-Level Support Facility on Maunakea, Hawai‘i Island, Hawai‘i,
is included with this EA in Appendix C. The objective of the ALRFI was to gather information concerning
historic properties and cultural resources that may be impacted by the Proposed Action.
The literature review identified 10 archaeological investigations that have been conducted at or near
Halepōhaku. No historic properties have been recorded within the site for the Proposed Action. However,
four significant historic properties are located within approximately 100 meters (328 feet) of the Proposed
Action:
•

•

SIHP 50-10-23-10314. One of several sites comprising the Pu‘u Kalepeamoa Site Complex
characterized as a pre-Contact traditional lithic scatter that includes adze and octopus lure sinker
manufacturing by-products and other artifacts possibly used in other activities, such as
woodworking. The site covers approximately 2,000 square meters (0.5 acre). In 1985 the site was
noted to have been recently disturbed and surface artifacts were collected. Since 2012 the site
has been visited annually to assess changes. While some natural erosion has exposed additional
lithic material, the site has remained undisturbed.
SIHP 50-10-23-09074, 09075, and 09076. Historic Halepōhaku Rest House 1, Historic Halepōhaku
Rest House 2, and Historic Halepōhaku Comfort Station, respectively. The Halepōhaku Rest Camp
and Comfort Station comprises three buildings immediately south of the Halepōhaku Mid-Level
Support Facility. The Rest House buildings were constructed by the Civilian Conservation Corps
between 1936 and 1939, and the Comfort Station was constructed in 1950 by the Territory of
Hawai‘i’s Division of Forestry. The three buildings have been individually recommended as eligible
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for the National Register of Historic Places (NRHP) and Hawai‘i’s State Register of Historic Places
under Criterion A and Criterion C. These historic properties are associated with events that have
made a significant contribution to the broad patterns of history (Criterion A) and they embody
the distinctive characteristics of a type, period, or method of construction (Criterion C).
The field investigation covered the APE of approximately 5,420 square feet (0.12 acre). The ground surface
has been heavily modified by a dirt access road, the installation of a septic system, and the use of the area
for equipment storage. No historic properties or surface archaeological deposits were recorded during
the survey. A māmane tree is present to the east of the APE.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact to archaeological and historic resources if it would irrevocably
commit a natural, cultural, or historic resource. Significant impacts would occur if any of the identified
historic properties discussed in Section 3.2.1 were physically altered or disturbed by the Proposed Action
or if the Proposed Action substantially compromises the integrity of an historic property.
Construction
Construction of the Proposed Action would not result in any adverse impacts to any above-ground
archaeological resources, including SIHP 50-10-23-10314, SIHP 50-10-23-09074, SIHP 50-10-23-09075,
and SIHP 50-10-23-09076. Based on multiple archaeological studies that have included both surface and
subsurface scrutiny, there is a possibility of subsurface deposits in the area based on the recording of
several non-contiguous archaeological sites near the site of the Proposed Action. However, due to
previous disturbance of the area, it is unlikely that subsurface archaeological deposits or human burials
are present within the APE for the Proposed Action.
Under the No-Action Alternative, the new educational telescope would not be constructed, and the site
would continue being used for equipment storage. There would be no impacts to archaeological and
historic resources.
Operation
Operation of the Proposed Action would have no impacts to archaeological or historic resources.
Under the No-Action Alternative, the new educational telescope would not be constructed, and the site
would continue being used for equipment storage. There would be no impacts to archaeological and
historic resources.

Avoidance and Minimization Measures
The following measures would be implemented, as required by the CMP and the CRMP, to minimize
potential impacts to archaeological and historic resources:
•

All persons involved with construction activities shall attend a mandatory training about the
cultural and historical resources on Maunakea.
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An independent qualified archaeologist would be retained by the contractor to monitor all ground
disturbing activities for historic features such as artifact concentrations of shell or charcoal.
o The archaeological monitor would have the authority to order that any or all construction
activity cease in the event any historic properties or human remains are encountered.
o Per HRS Chapter 6E, if the contractor encounters possible or suspected historical features,
all work would immediately be suspended and CMS would be notified, who in turn would
notify SHPD.
o In addition, Kahu Kū Mauna Council would be consulted.
o If the feature is deemed significant, an appropriate mitigation plan (which may include
recovery) would be developed jointly by SHPD and UH Hilo.
A Rock Movement Plan, developed by the contractor and approved by CMS, would be included in
the construction BMPs.
The procedures detailed in the SHPD-approved Long-term Historic Property Monitoring Plan for
the University of Hawai‘i Management Areas on Mauna Kea would be followed (Gosser et al.,
2014).
In the unlikely event that any human remains or any burial goods over 50 years old are uncovered
at any time after construction commences, the procedures set out in HRS Section 6E-43.6 and
HAR Section 13-300-40 would be followed.
o This includes immediately suspending all work in the area and notifying CMS, who in turn
would notify SHPD.
o Work shall not commence until a treatment and disposition plan has been developed by
SHPD in consultation with the Hawai‘i Island Burial Council, Office of Hawaiian Affairs,
CMS, and any recognized descendants.

3.3 Biological Resources
Affected Environment
Vegetation Communities and Habitat
Halepōhaku is located in the māmane (Sophora chrysophylla) woodland vegetation community that
occurs on Maunakea from 9,100 feet msl to between 9,800 and 10,200 feet msl. The scrubland vegetation
community is characterized by pūkiawe (Leptechophylla tameiameiae), nohoanu (Geranium cuneatum),
‘ōhelo (Vaccinium reticulatum), and na‘ena‘e (Dubautia ciliolata). The subalpine woodlands vegetation
community is dominated by māmane, and ‘āweoweo (Chenopodium oahuense). Less abundant are
nohoanu and two native mints (Stenogyne microphylla and S. rugosa). The most abundant native grasses
are pili uka (Trisetum glomeratum) and Hawai‘i bentgrass (Agrostis sandwicensis).
The area has a long history of feral mammal browsing that has resulted in a decrease in populations of
native plant species and establishment of invasive weed species; however, there are mature māmane
trees that provide refuge and food for some species. There has been a heavy culling of feral mammals in
the area, and māmane trees and other habitat elements are recovering.
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Flora
There are very few native plant species, mainly grasses, within the project site. There is one māmane tree
adjacent to the site, which is a critical food source to Federal and State-listed birds that may occur in the
vicinity of the Proposed Action.
The Federal and State endangered Mauna Kea silversword (Argyroxiphium sandwicense ssp.
sandwicense) occurs in high-elevation habitats at altitudes ranging from about 8,500 to 12,500 feet above
msl. Its general habitat is well-drained alpine scrub or cinder desert, with a substrate derived from volcanic
rock and debris, and receiving 20 to 69 inches of precipitation per year. There are no wild individuals of
Mauna Kea silversword near the Halepōhaku Mid-Level Support Facility; however, there is an exclosure
behind the Visitor Information Station where the Mauna Kea silversword has been outplanted.
Federal and State threatened Hawaiian catchfly (Silene hawaiiensis) is a sprawling shrub found in open,
dry areas up to approximately 9,880 feet above msl. Hawaiian catchfly has been detected during surveys
within the Halepōhaku Mid-Level Support Facility boundaries.
Invasive plant species are more prevalent both in abundance and number of species near the Halepōhaku
Mid-Level Support Facility than they are at higher elevations. Long-term efforts to control invasive weed
species from being transported to and around Maunakea include a monthly volunteer weed pull at
Halepōhaku. These weed pulls began in 2012 and focus on reducing the number of non-native broadleaf
species from around the parking areas and buildings. Grasses are left in place to hold the soil and to avoid
impacts to native species that have grown amongst the invasive grasses.
Fauna
Māmane woodlands on Maunakea are home to a wide variety of native invertebrates (i.e., insects,
spiders), the native Hawaiian hoary bat (Lasiurus cinereus semotus), and a few species of native birds.
Fauna species are further discussed in the following subsections.
Mammals
As shown in Table 4, there are 10 mammal species that are known to occur or could potentially occur at
Halepōhaku.
The endangered ‘ope’ape’a, or Hawaiian hoary bat, was once found on all the main Hawaiian Islands but
is now thought to be limited to Hawai’i, Kaua’i, and Maui. They have been observerd up to 13,500 feet
above msl on Maunaloa and use a variety of both native and non-native vegetation types. The Hawaiian
hoary bat typically roosts alone in foliage and are known to migrate. Their densities in high elevation areas
are thought to be highest during winter months (December through March). They have been observed in
the māmane woodlands on Maunakea, but the status of the species at Halepōhaku is unknown.
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Table 4. Mammals Known to Occur or Potentially Occur within the Project area
Common Name
Scientific Name
Origin/Status
Occurrence
Feral goat
Copra hircus
Non-Native
Known
Feral cat
Felus catus
Non-native
Known intermittent
Mongoose
Herpestes auropuntatus
Non-Native
Known intermittent
‘ope‘ape‘a, Hawaiian
Lasiurus cinereus semotus
Endemic/
Observed in the
hoary bat
Endangered
māmane subalpine
woodland vegetation
community on
Maunakea, but the
status of the species at
Halepōhaku is unknown.
House mouse
Mus domesticus
Non-Native
Known
Mouse
Mus musculus
Non-Native
Known
Feral sheep
Ovis aries
Non-Native
Known
Mouflon sheep
Ovis musimon
Non-Native
Known
Black rat
Rattus rattus
Non-Native
Known
Pig
Sus scrofa
Non-Native
Known intermittent

Birds
As shown in Table 5, there are 16 bird species that are known to occur or could potentially occur at
Halepōhaku. Of these, only four have been observed at Halepōhaku in recent times. Two native bird
species, the Hawaiian owl (Asio flammeus sandwichensis) and Hawaiian hawk (Buteo solitaries), are
unlikely to breed in the area due to the high elevation but they could utilize habitat at Halepōhaku for
foraging.
The most observed special-status bird species at Halepōhaku is the ‘amakihi, an endangered species that
is known to forage on a variety of food sources. Other common special-status birds observed at
Halepōhaku include ‘apapane, and ‘i‘iwi, which are species of concern.
The ‘amakihi is a Federal Species of Concern with a range between 2,100 feet and 9,840 feet above msl.
They have a strong association with dry and mesic forests, including māmane and māmane-naio
woodlands. In subalpine woodlands, ‘amakihi nest primarily in māmane trees and choose trees that are
taller than average. ‘Amakihi are highly dependent on nectar availability, especially during the breeding
season (November through July), and will not breed in areas that do not have sufficient densities of
māmane flowers.
The ‘apapane is a Federal Species of Concern that breeds in mesic and wet ‘ōhi‘a forests. They make
seasonal and daily movements from wet forest to subalpine woodland and leeward dry woodlands when
nectar is available, mainly in September through November. They feed on māmane nectar in the subalpine
woodland. Breeding begins in October and November and peaks February through June.
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Table 5. Bird Species Known to Occur or Potentially Occur within the Project area
Common Name
Scientific Name
Origin/Status
Occurrence
Pueo, Hawaiian owl
Asio flammeus sandwichensis
Endemic
Potentially
Nēnē, Hawaiian goose
Branta sandvicensis
Endemic/
May inhabit high
Endangered elevation grasslands and
dry forests during the
breeding season but
evidence suggests that
this species no longer
utilizes the area around
Halepōhaku.
‘Io, Hawaiian hawk
Buteo solitaries
Endemic/
Not frequent visitors to
Endangered
the māmane subalpine
woodland vegetation
community but could
pass through
occasionally.
Hawai‘i ‘elepaio
Chasiempis sandwichensis
Endemic
Potentially
‘Amakihi
Chlorodrepanis virens virens
Endemic/
Observed at Halepōhaku
Species of
during the 1979 and
Concern
1985 bird surveys.
‘Apapane
Himatione sanquinea
Endemic/
Observed at Halepōhaku
Species of
during the 1979 and
Concern
1985 bird surveys.
Palila
Loxioides bailleui
Endemic/
Halepōhaku is within
Endangered
the boundaries of palila
critical habitat, although
palila have not been
observed at Halepōhaku
for many years.
‘Ua‘u, Hawaiian petrel
Pterodroma sandwichensis
Endemic
Unlikely
‘I‘iwi
Vestiaria coccinea
Endemic/
Observed within the
Species of
māmane subalpine
Concern
woodland vegetation
community, but not
observed at Halepōhaku
during the 1979 and
1985 bird surveys.
Chukar
Alectoris chukar
Non-Native
Known
California quail
Callipepla californica
Non-Native
Known
Erckel’s Francolin
Francolinus erckelii
Non-Native
Known
White eye
Zosterops japonica
Non-Native
Known
Red-billed Leiothrix
Leiothrix lutea
Non-Native
Known
House finch
Carpodacus mexicanus
Non-Native
Known
House sparrow
Passer domesticus
Non-Native
Known
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The ‘i‘iwi is a Federal Species of Concern that feeds on nectar from māmane and naio (Myoporum
sandwicense) flowers and may traverse the upper slopes of Maunakea. ‘I’iwi abundance in subalpine
forests is tied to nectar availability and māmane flower abundance. Most ‘i’iwi move between māmane
woodlands and their primary breeding habitat, the mesic to wet koa and ‘ōhi’a forests. Their breeding
season coincides with peak ‘ōhi‘a flowering with most breeding occurring between February and June.
The palila is a Federal and State-listed endangered species. The palila is an extreme food specialist that
prefers unhardened māmane seeds in green pods or in pods that are just beginning to turn brown. They
also eat māmane flowers, buds, and leaves and naio (Myoporum sandwicense) berries, especially when
other foods are in short supply. Caterpillars and other insects are important in the diet of nestlings and
are also eaten frequently by adults. Palila move in response to the availability of māmane seeds, although
home range sizes and movement distances are relatively small only encompassing less than a third of the
way around Maunakea during their entire lives. Palila usually start nesting in March to early May with egglaying continuing through August or mid-September. Preferred nest sites are in forks near the ends of
higher branches in medium to large māmane trees, in other tree and shrub species, and even in a clump
of grass on the ground (USFWS, 2006). Critical habitat within the Mauna Kea Forest Reserve was
designated September 22, 1977 (Federal Register Vol. 42, No. 184; September 22, 1977). All of the
Halepōhaku parcel lies within Federally designated palila critical habitat, although palila have not been
observed at Halepōhaku for many years.
The endangered ‘io, or Hawaiian hawk, occur from sea level to approximately 8,500 feet above msl on
the Island of Hawai‘i and are known to utilize a broad range of forest habitats. They have been observed
in subalpine māmane-naio woodlands in the past and could utilize habitat at Halepōhaku for foraging.
However, they are unlikely to breed in the area due to the high elevation.
The endangered Nēnē, or Hawaiian goose, historically inhabited grasslands, grassy shrublands, and
dryland forest from sea level to the subalpine and alpine zones. They likely inhabited high-elevation sites
such as the māmane-naio woodlands in the subalpine zone. Nēnē are currently found on the Island of
Hawai‘i in a number of areas from sea level to 7,900 feet above msl. Nēnē have not been observed in
surveys since 1979, and no evidence suggests that they are currently using the area around Halepōhaku.
Invertebrates
The māmane forests on Maunakea have high arthropod diversity with more than 200 species that have
been collected. Surveys aimed at describing invertebrate diversity at Halepōhaku have been ongoing since
2012. Recent surveys have recorded 99 species on or around three native host plants: ‘āweoweo
(Chenopodium oahuense), hinahina (Geranium cuneatum), and māmane (Sophora chrysophylla) (Stever,
2016). Approximately 30% of these are native species. One species is listed as threatened, and several
have been listed as “species of concern.”
The black-veined Agrotis noctuid moth (Agrotis melanoneura) is a Federal Species of Concern that is
uncommon but widespread on Maunakea. The species has been observed at light traps at Halepōhaku.
Little information is available regarding this species.
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The yellow-footed yellow-faced bee (Hylaeus flavipes) is a Federal Species of Concern. The yellow-footed
yellow-faced bee inhabits coastal and lowland and montane dry shrubland and forests and has been
observed foraging on māmane trees at Halepōhaku. Threats to the species include habitat destruction
and modification from land use change, non-native plants, ungulates, and fire, along with predation by
ants and wasps.
The difficult yellow-faced bee (Hylaeus difficilis) is a Federal Species of Concern that has been observed
and captured at Halepōhaku.
Two snail species, Succinea knoaensis and Vitrina tenella, are Federal Species of Concern that have been
collected at Halepōhaku.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact to biological resources if it would irrevocably commit a natural
resource or have a substantial adverse effect on a rare, threatened, or endangered species, or its habitat.
A significant impact would occur if the Proposed Action resulted in the following:
•
•
•
•
•

Long-term loss or impairment of a substantial portion of local habitat of indigenous Hawaiian
species
Substantial reduction in the population of a protected species, as designated by Federal and State
agencies, or a species with regional and local significance
Introduction or increase of the prevalence of undesirable non-native species
Curtail the range of native Hawaiian species
Reduce the range of beneficial uses of the environment

Construction
Construction of the Proposed Action would result in minimal vegetation clearing. Vegetation disturbance
would be restricted to the extent necessary to complete construction of the Proposed Action. The existing
māmane tree is not located within the project footprint and would not be impacted by construction.
Construction of the Proposed Action may result in the introduction and spread of invasive species. These
impacts would be minimized through measures detailed in Section 3.3.3.
Construction of the Proposed Action could have the potential for short-term and temporary impacts to
local fauna due to noise and additional human presence. However, the project site is small and located
within a developed area with continual human presence. Therefore, no significant adverse impacts are
expected to local fauna.
Although forest birds, including the ‘amakihi, ‘apapane, and ‘i‘iwi are known to occur at Halepōhaku,
impacts to the species are not expected. The project site is small and not in an area with an abundance
shrubs and trees; therefore, it is not prime habitat for forest birds. It is expected that any forest birds
present in the area during construction would forage in surrounding areas.
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The Hawaiian hoary bat is not known to regularly occur within the project area, and no trees would be
removed during construction of the Proposed Action. Therefore, impacts to the Hawaiian hoary bat are
not expected. Any potential impacts to the Hawaiian hoary bat would be minimized through
implementation of the measures in Section 3.3.3.
No impacts are expected to invertebrates from construction of the Proposed Action. Construction of the
Proposed Action would be limited to the project footprint. Vegetation clearing would be limited, and
measures would be implemented to minimize the spread of invasive species as discussed in Section 3.3.3.
Operation
Operation of the Proposed Action would have no impacts to biological resources. The telescope would
generally be operated remotely from the UH Hilo campus to accommodate students in the classroom.
Under the No-Action Alternative, the new educational telescope would not be constructed; therefore,
there would be no impacts to biological resources.

Avoidance and Minimization Measures
Invasive Species
The following measures detailed in the Maunakea Invasive Species Management Plan (Casper, et.al,
2015) would be implemented to minimize the spread of invasive species:
•

•

•

All vehicles would be externally cleaned at least monthly and the interior maintained in a clean
condition at all times prior to arrival at the Saddle Road and Mauna Kea Access Road junction.
(SOP #1)
All vehicles with three or more axles and heavy equipment would be thoroughly cleaned prior to
arrival at the Saddle Road and Mauna Kea Access Road junction and inspected by a DLNRapproved biologist. (SOP #1)
Aggregate and fill materials would be inspected by a DLNR-approved biologist for plant, animal,
and earthen materials. Both the load and the site where aggregate and fill materials were
extracted or stored would be inspected. (SOP #2)

In addition, vehicles would be restricted to existing roads to minimize the potential spread of invasive
species.
Hawaiian Hoary Bat
Although Hawaiian hoary bats are not known to regularly occur within the vicinity of the Proposed Action,
the following measures would be implemented to minimize potential impacts:
•

There would be no disturbance, removal, or trimming of woody plants greater than 15-feet-tall
during the bat birthing and pupping season (June 1 through September 15).
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3.4 Scenic Resources
Affected Environment
Scenic resources at Halepōhaku include on-ground resources, scenic vistas (including pu‘u), and
stargazing. The vicinity of the Proposed Action is highly scenic with foreground views of māmane forest
and background views of Maunakea and Mauna Loa volcanoes. The existing facilities at Halepōhaku were
constructed with consideration for minimizing visual impacts and are not visible from other locations on
the island. The Halepōhaku area is valued for its low light conditions at night that support stargazing
opportunities.
The dark skies of Maunakea are a primary reason it is valued for stargazing. Facilities at Halepōhaku,
including the VIS, use red lights after dark to not interfere with stargazing while also maintaining safety.
Visitors are requested to turn off headlights immediately upon parking to minimize disturbance to
stargazers.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact to scenic resources if it has a substantial adverse effect on
scenic vistas and viewplanes, during day or night, identified in County or State plans or studies. The
Proposed Action would have a significant impact if it would block or substantially obstruct a vista by
placing a structure in the foreground so as to prevent a view of an identified resource from an identified
area or create a structure that would be so incongruous with existing structures currently in the vista or
viewplane.
Construction
Construction of the Proposed Action would minimally adversely affect scenic resources on a short-term
basis during the construction period. This would include the presence of construction equipment being
transported along Maunakea Access Road
to and from the Halepōhaku Mid-Level
Support Facility. Construction equipment
would also be present at the Halepōhaku
Mid-Level Support Facility during
construction activities. However, since the
site is currently used as equipment storage
(see Photo 2), the presence of
Photo 2: Aerial photo showing existing equipment storage
construction equipment would not be a
at the proposed project site
substantial change to existing conditions.
Under the No-Action Alternative, no construction activities would take place. The site would continue to
be used for equipment storage and there would be no change to existing conditions.
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Operation
Operation of the Proposed Action would not adversely impact scenic resources. The Proposed Action
would introduce a new visual element into the landscape: the 18-foot dome. As shown in Figure 3, the
dome structure would be adjacent to Dorm A at the Halepōhaku Mid-Level Support Facility and would not
be taller than the existing buildings. Therefore, the Proposed Action would not substantially obstruct a
vista by placing a structure in the foreground so as to prevent the view, nor would it be incongruous with
existing structures currently in the vista or viewplane.
Under the No-Action Alternative, the new educational telescope would not be constructed, and the site
would continue being used for equipment storage. There would be no impacts to visual resources.

Avoidance and Minimization Measures
No avoidance or minimization measures are proposed or expected to be required.
Figure 3. Rendering of Proposed Dome Structure Adjacent to Dorm A

Source: UH Hilo Department of Physics & Astronomy

3.5 Geological Resources
Affected Environment
The Island of Hawai‘i is the largest island in the Hawaiian Archipelago and covers an area of approximately
4,000 square miles. The island was formed by the activity of five shield volcanoes: Kohala (long extinct),
Maunakea (activity during the recent geologic time), Hualālai (last erupted 1801 to 1803), and Maunaloa
and Kīlauea (both still active).
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The project site is situated at approximately 9,200-foot msl elevation on the southern flank of Maunakea,
which makes up the north-central portion of the island. As shown in Figure 4, the project site is underlain
by tephra deposits of the Laupāhoehoe Volcanic Series of Maunakea, which were deposited during the
Holocene and Pleistocene Epoch. There are no geologically unique features in the project area.
Based on a site reconnaissance, the ground surface at the proposed project site is generally unpaved and
slightly sloping down from north to south. Materials exposed at the ground surface generally consist of
cinder mixed with volcanic ash. Surface materials are generally dry with relatively low moisture content.
Because surface materials are unconsolidated, it is subject to erosion and gullying by flowing surface water
during heavy rainfall.
Boring data from the initial construction of the facilities at Halepōhaku in the 1980s indicate that
subsurface materials may generally consist of medium dense cinder sands with some gravel.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact to geological and soil resources if it would involve a substantial
degradation of environmental quality. Therefore, a significant impact would occur if the Proposed Action
caused a substantial degradation of environmental quality through erosion.
Construction
As discussed in Section 2.1, construction of the Proposed Action would include site work consisting of
excavations and backfills approximately one- to two-feet-thick to achieve the design finished grades.
Backfill materials required for the Proposed Action would consist of select granular fills that are nonexpansive, and the excavated on-site materials will be reused to the extent practicable as a source of
select granular fill materials. Due to the relatively low moisture content of the ground surface, moistureconditioning of the on-site materials may be required to achieve proper compaction during construction.
Compaction would be accomplished by sheepsfoot rollers, vibratory rollers, or other types of acceptable
compaction equipment. Construction activities may produce sediment from soil erosion during and after
excavation. With the implementation of BMPs, impacts during the short-term construction period would
be less than significant.
Under the No-Action Alternative, no construction activities would occur and there would be no impacts
to geological resources.
Operation
Operation of the Proposed Action would have no impacts on geological resources.
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Figure 4. Geologic Units
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Avoidance and Minimization Measures
The following measures would be implemented to minimize impacts to geology and soils:
•

•

•

•

•
•
•
•
•

All work would comply with the requirements of the CMP and other construction-related plans,
including, but not limited to, the following:
o During all periods of construction, including but not limited to, the delivery of
construction materials, there shall be an on-site construction monitor whose primary
responsibility shall be to monitor compliance with the CDUP as related to construction
activities, as well as any terms and conditions agreed to between the constructing entity
and CMS. The construction monitor shall be selected by the CMS with concurrence of the
DLNR.
o A Best Management Practices Plan for Construction Practices shall be prepared that
covers a range of topics and incorporates sustainable practices, including those related to
disturbance of the ground surface and dust generation.
All construction activities would comply with the provisions of HAR Chapter 11-60.1, Air Pollution
Control, and HAR Section 11-60.1-33, Fugitive Dust. A dust control plan would be developed and
implemented to minimize fugitive dust during construction, to be approved by the DOH.
Measures to control fugitive dust during construction may include, but not be limited to, the
following:
o Watering of active work areas and project access roads, as needed
o Screening piles of materials from wind, if appropriate
o Covering open trucks carrying construction materials
o Limiting areas to be disturbed at any given time
A geotechnical engineer would monitor the site work operations to observe whether undesirable
materials are encountered and confirm whether the exposed subsurface conditions are similar to
those anticipated.
All excavated material not used on-site would be stockpiled on Maunakea and be available for
future use. Stockpile locations would be identified in consultation with SHPD and CMS prior to the
start of construction.
All grading would be in conformance with the Hawai‘i County Grading Ordinance.
Installation of a silt fence or equivalent to prevent runoff from the site to adjacent areas.
All construction would conform to the 2018 International Building Code and the latest State of
Hawai‘i amendments and ordinances.
All work would be confined to the designated area of work. Any damage caused by the contractor
would be repaired by the contractor.
Upon completion of construction, it is expected that CMS would plant native vegetation in the
area to stabilize the soil.
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3.6 Water Resources
Affected Environment
Groundwater
As shown in Figure 5, the Proposed Action overlays the Onomea Aquifer System in the East Mauna Kea
Aquifer Sector. The highest known elevation of the aquifer on Maunakea is approximately 4,500 feet
above msl located in the Maunaloa-Maunakea saddle region; there is no direct data in the immediate
vicinity of the Proposed Action. Localized perched or dike-impounded groundwater features are unknown
within the vicinity of the Proposed Action. Groundwater levels are assumed to be at significant depths
below the ground surface. There are no wells within the vicinity of the Proposed Action.
Surface Waters
There are no permanent streams on the south flank of Maunakea, and the nearest sources of permanent
water are springs and seeps located in Waikahalulu Gulch (Wentworth and Powers, 1943). Mean annual
rainfall at Halepōhaku is 25.3 inches (WRCC, 2016). Surface water runoff from undisturbed areas occurs
when the rainfall rate exceeds the infiltration rate, but the frequency of such events is unknown. There is
no history of flooding at Halepōhaku.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact to water resources if the Proposed Action would involve a
substantial degradation of environmental quality or a substantial adverse effect on water quality.
Therefore, a significant impact would occur if the Proposed Action affected water resources so that their
quality was degraded to the point that they were no longer fit for their designed use and/or the chemical
composition exceeded applicable regulatory water standards.
Construction
There are no water bodies at the project site; therefore, there would be no direct impacts to surface
waters from construction of the Proposed Action. Construction activities may produce sediment from soil
erosion during and after excavation. With the implementation of BMPs, impacts to water resources during
the short-term construction period would be less than significant.
Under the No-Action Alternative, no construction activities would occur and there would be no impacts
to water resources.
Operation
The telescope would be housed in a dome structure installed on an elevated deck system, and there would
be minimal changes to flowing surface water during heavy rainfall. Operation and maintenance of the
facility would not involve the use of chemicals that could leak and percolate into groundwater.
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Figure 5. Aquifers
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Avoidance and Minimization Measures
The following measures would be implemented to minimize potential impacts to water resources:
•
•

Construction plans and specifications would include BMPs to minimize erosion on the project site
during and after construction, as well as measures to contain runoff on-site during construction.
Temporary erosion control measures would be used during construction to prevent soil loss and
to minimize surface runoff.

3.7 Air Quality
Affected Environment
The Clean Air Act of 1972 and its 1990 Amendments (CAA) and subsequent legislation regulate air
emissions from area, stationary, and mobile sources. Both the U.S. Environmental Protection Agency
(USEPA) and the State of Hawai‘i have instituted Ambient Air Quality Standards (AAQS) to maintain air
quality in the interest of public health and secondary public welfare.
At the present time, seven parameters are regulated: particulate matter, sulfur dioxide, hydrogen sulfide,
nitrogen dioxide, carbon monoxide, ozone and lead. The Hawai‘i AAQS are in some cases considerably
more stringent than the comparable National Ambient Air Quality Standards (NAAQS). In particular, the
Hawai‘i 1-hour AAQS for carbon monoxide is four times more stringent than the comparable national
limit. Table 6 illustrates the NAAQS and State AAQS and the units of measure (micrograms per cubic meter
[g/m3] and parts per million [ppm]).
In addition to the NAAQS and the State AAQS, the State of Hawai‘i Department of Health (DOH) regulates
fugitive dust. HAR Section 11-60.1-33, Fugitive Dust, states that no person shall cause or permit visible
fugitive dust to become airborne without taking reasonable precautions, and no person shall cause or
permit the discharge of visible fugitive dust beyond the property lot line on which the fugitive dust
originates (DOH, 2014). This rule applies to construction projects and would, therefore, be applicable to
the Proposed Action.
Prevailing winds throughout the year in Hawai‘i are the northeasterly trade winds. These trade winds
generally help maintain good air quality conditions. The DOH operates a network of air quality monitoring
stations at various locations around the state; however, there are no air quality monitoring stations at or
near Maunakea. However, the persistent winds and location above the tradewind inversion assist in
maintaining excellent air quality at Halepōhaku by dispersing volcano-induced vog and human derived
pollution.
Locally generated contributors to air pollution in the vicinity of the project site include vehicle exhaust,
chemical fumes from construction and maintenance activities, and fugitive dust from various sources,
including vehicles traveling on unpaved surfaces and road grading and construction or other activities
occurring on unpaved roads. Air pollutants are rapidly dispersed by strong winds.
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Table 6. State of Hawai‘i and National Ambient Air Quality Standards
Maximum Allowable Concentration
National
National
State of
Primary
Secondary
Hawai‘i

Units

Averaging
Time

g/m3

Annual
24 Hours

150a

150a

50
150b

g/m3

Annual
24 Hours

12c
35d

15c
35d

-

Annual
24 Hours
3 Hours
1 Hour
Annual
1 Hour
8 Hours
1 Hour

0.075e
0.053
0.100f
9b
35b

0.5b
0.053
-

0.03
0.14b
0.5b
0.04
4.4b
9b

ppm

8 Hours

0.070g

0.070g

0.08g

Lead

g/m3

Hydrogen Sulfide

ppb

3 Months
Quarter
1 Hour

0.15h
1.5i
-

0.15h
1.5i
-

1.5i
25b

Pollutant
Particulate Matter
<10 microns
(PM10)
Particulate Matter
<2.5 microns
(PM2.5)
Sulfur Dioxide
(SO2)
Nitrogen Dioxide
(NO2)
Carbon Monoxide
(CO)
Ozone
(O3)

ppm

ppm
ppm

Notes: aNot to be exceeded more than once per year on average over three years.
bNot to be exceeded more than once per year.
cThree-year average of the weighted annual arithmetic mean.
d98th percentile value averaged over three years.
eThree-year average of fourth-highest daily 1-hour maximum.
f98th percentile value of the daily 1-hour maximum averaged over three years.
gThree-year average of annual fourth-highest daily 8-hour maximum.
hRolling 3-month average.
iQuarterly average.
Source: DOH, 2015

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact to air quality if it would result in a substantial degradation of
environmental quality, or have a substantial adverse effect on air quality, or require substantial energy
consumption or emit substantial greenhouse gases. Therefore, the Proposed Action’s impact to air quality
would be considered significant if it would result in emissions of air pollutants that could substantially
impair the existing air quality through generation of substantial pollutant concentrations, lead to the area
becoming a non-attainment area for State AAQS and NAAQS, or substantially emit greenhouse gases.
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Construction
Construction of the Proposed Action would have short-term and temporary impacts to air quality from
the generation of dust or particulate matter and exhaust fumes from vehicular travel to and from the
project site and from equipment operations during construction activities. Construction activities would
include grading and vehicle and equipment engine operations. Because the level of criteria pollutants in
Hawai‘i are consistently below Federal and State AAQS, and because air pollutants are rapidly dispersed
by strong winds, increasing levels of criteria pollutants at the project site from construction activities are
not expected to exceed the Federal of State AAQS.
Under the No-Action Alternative, no construction activities would occur; therefore, there would be no
impact to the existing air quality.
Operation
The Proposed Action would not result in the release of air pollutants. The only impacts to air quality during
operation of the Proposed Action would be from the generation of dust or particulate matter and exhaust
fumes from vehicular travel to and from the project site. The telescope would generally be operated
remotely from the UH Hilo campus to accommodate students in the classroom; therefore, vehicular travel
to the site would be minimal and intermittent and result in less than significant impacts to air quality.
Under the No-Action Alternative, the new educational telescope would not be constructed at Halepōhaku;
therefore, there would be no impact to the existing air quality.

Avoidance and Minimization Measures
The following measures would be implemented to minimize impacts to air quality:
•

•

•

All work would comply with the requirements of the CMP and other construction-related plans,
including, but not limited, to the following:
o A Best Management Practices Plan for Construction Practices shall be prepared that
covers a range of topics and incorporates sustainable practices, including those related to
disturbance of the ground surface and dust generation.
All construction activities would comply with the provisions of HAR Chapter 11-60.1, Air Pollution
Control, and HAR Section 11.60.1-33, Fugitive Dust. A dust control plan would be developed and
implemented to minimize fugitive dust during construction, to be approved by the DOH.
Measures to control fugitive dust during construction may include, but not be limited to, the
following:
o Watering of active work areas and project access roads, as needed
o Screening piles of materials from wind, if appropriate
o Covering open trucks carrying construction materials
o Limiting areas to be disturbed at any given time
Contractors would be required to maintain equipment with emissions controls.
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3.8 Climate and Climate Change
Affected Environment
The climate at Halepōhaku is dry and cool with an annual mean rainfall of approximately 25.3 inches
(WRCC, 2016) with the wettest months occurring November through March. The temperature ranges
between 30 degrees Fahrenheit (°F) and 70°F (Giambelluca et al., 2014). Precipitation in the form of snow
is rare at Halepōhaku. Prevailing winds are from the northeast.
There is a scientific consensus that the earth is warming due to manmade increases in greenhouse gases
in the atmosphere, according to the United Nation’s Intergovernmental Panel on Climate Change. Global
mean air temperatures are projected to increase by at least 2.7°F by the end of the century if production
of greenhouse gases continues at their current rate or increases in the future. This will be accompanied
by the warming of ocean waters, which is expected to be highest in tropical and subtropical seas of the
Northern Hemisphere. Wet and dry season contrasts will increase, and wet tropical areas are likely to
experience more frequent and extreme precipitation.
For Hawai‘i, where warming air temperatures are already quite apparent, not only is the equable climate
at risk but also agriculture, ecosystems, the visitor industry, and public health. In Hawai‘i the key
consideration regarding climate change is sea level rise. This is not of concern for this project due to its
location near the summit of Maunakea. However, climate change could result in noticeable changes to
the climate and vegetation zones of Maunakea. Drought conditions occurred on Maunakea in 74% of the
months between 2000 and 2011 and are expected to increase in frequency and intensity. When drought
occurs, māmane trees produce fewer seed pods. Fewer seed pods results in less food for palila which in
turn impacts survival and reproduction rates of palila. Climate change is likely to alter the palila’s available
habitat, including that at and around Halepōhaku (MKFRP, 2021).

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact to climate change if it would require substantial energy
consumption or emit substantial greenhouse gases. Therefore, the Proposed Action’s impact to climate
change would be considered significant if it would substantially emit greenhouse gases.
Construction
Construction of the Proposed Action would be determined to result in the short-term and temporary
release of greenhouse gases from vehicular and equipment engine operations. Construction of the
Proposed Action would not substantially emit greenhouse gases as emissions would be short-term and
temporary during construction activities.
Under the No-Action Alternative, no construction activities would occur; therefore, there would be no
impact to the existing air quality.
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Operation
The Proposed Action would not result in the release of greenhouse gases. The telescope would generally
be operated remotely from the UH Hilo campus to accommodate students in the classroom; therefore,
vehicular travel to the site would be minimal and intermittent and not substantially result in the emission
of greenhouse gases.
Under the No-Action Alternative, the new educational telescope would not be constructed at Halepōhaku;
therefore, there would be no additional release of greenhouse gases from vehicular travel to the site.

Avoidance and Minimization Measures
No avoidance or minimization measures are proposed or expected to be required.

3.9 Noise
Affected Environment
Noise is defined as “any sound that may produce adverse physiological or psychological effects or interfere
with individual or group activities, including but not limited to communication, work, rest, recreation, or
sleep” (HAR Title 11, Chapter 46). A number of factors affect sound as it is perceived by the human ear.
These include the actual level of the sound (i.e., noise), the frequencies involved, the period of exposure
to the noise, and changes or fluctuations in the noise levels (HAR, Title, Chapter 200.1 – Occupational
Noise Exposure).
The State of Hawai‘i Community Noise Control Rules (HAR Title 11, Chapter 46) defines three classes of
zoning districts and specifies corresponding maximum permissible sound levels due to stationary noise
sources such as air-conditioning units, exhaust systems, and generators. The accepted unit of measure for
noise levels is the decibel (dB). The Community Noise Control Rules do not address most moving sources,
such as vehicular traffic noise, air traffic noise, or rail traffic noise. However, the Community Noise Control
Rules do regulate noise related to construction activities, which may not be stationary.
The State of Hawai‘i regulates noise exposure in the following statutes and rules:
•
•

HRS Chapter 342F – Noise Pollution
HAR, Title 11, Chapter 46 – Community Noise Control

The maximum permissible noise levels are enforced by the DOH for any location at or beyond the property
line and shall not be exceeded for more than 10% of the time during any 20-minute period. The specified
noise limits which apply are a function of the zoning and time of day as shown in Figure 6. With respect
to mixed zoning districts, the rule specifies that the primary land use designation shall be used to
determine the applicable zoning district class and the maximum permissible sound level. In determining
the maximum permissible sound level, the background noise level is considered by the DOH.
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Figure 6. Hawai‘i Maximum Permissible Sound Levels for Various Zoning Districts

As discussed in Section 4.1.2, the designated land use of the project area is Conservation. This puts the
project area in a Class A Zoning District with a maximum permissible sound level during daytime hours (7
AM to 10 PM) of 55 dBA and a maximum permissible sound level of 45 dBA during nighttime hours (10
PM to 7 AM) as measured at the property line of the parcel.
The project site is adjacent to Dorm A, which is used by resident and visiting astronomy personnel to rest
and sleep during the day.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant noise impact if it has a substantial adverse effect on ambient noise
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levels. Therefore, a significant noise impact would occur if there are increased ambient noise levels to the
extent that noise-sensitive receptors would be exposed to noise exceeding regulatory levels.
Construction
Construction of the Proposed Action would be determined to result in short-term and temporary noise
during daylight hours. The use of heavy equipment and small power equipment would be required to
construction the facility. This noise may disturb resident and visiting astronomy personnel, especially any
day sleepers that may be present.
Construction noise may also impact cultural practitioners and practices in the vicinity of the Proposed
Action. The increase in noise levels would be short-term and temporary and would not prevent cultural
practices from occurring. As with other projects in the UH Management Areas on Maunakea, quiet periods
can be requested during construction to accommodate cultural practices. Concerned individuals can
inquire at the VIS, go to the construction monitor, or contact CMS directly to make the request.
Under the No-Action Alternative, no construction activities would occur; therefore, there would be no
noise impacts.
Operation
Operation of the Proposed Action would not increase ambient noise levels since telescope operations are
mostly quiet. The dome would open and close a minimum of twice a night. The dome emits a quiet buzzing
sound during opening/closing), an operation that takes about 20 seconds. People in the area of the deck
would be able to hear the opening/closing of the dome, but it would not significantly contribute an
increase in ambient noise levels. The telescope would generally be operated remotely from the UH Hilo
campus to accommodate students in the classroom. Student groups may occasionally be on-site to get
on-site training, but they would not significantly contribute an increase in ambient noise levels.
Under the No-Action Alternative, the new educational telescope would not be constructed; therefore,
there would be no increase in ambient noise levels.

Avoidance and Minimization Measures
The following measures would be implemented to minimize noise impacts associated with the Proposed
Action:
•

•

Noise generated from short-term construction activities and the use of machinery would be
minimized by requiring contractors to adhere to State and County noise regulations, including
HRS Chapter 342F, Noise Pollution, and HAR Chapter 11-46, Community Noise Control.
The construction contractor would coordinate with CMS to anticipate, identify, and mitigate
potential noise issues that could adversely impact dormitory residents.
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3.10 Roadways and Traffic
Affected Environment
The Halepōhaku facilities are accessed via the Maunakea Access Road, which is a 16.3-mile-long road that
runs from Saddle Road (State Route 200) to the Maunakea summit. The road is paved between Saddle
Road and Halepōhaku and 20-feet-wide. Past Halepōhaku, the road to the summit is gravel for 4.6 miles
and then paved for the remaining portion of the road to the summit. Vehicles traveling on Maunakea
Access Road mainly belong to people that work on Maunakea (e.g., astronomers, CMS staff, and the
Maunakea Rangers). Other vehicles traveling along Maunakea Access Road consist of both kama‘āina and
out-of-state visitors.
Access to the project site would be via a gravel road off Maunakea Access Road that is currently used to
access the existing equipment storage area and greenhouse.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact if it involves a substantial degradation of environmental
quality. Therefore, the Proposed Action would have a significant impact if it would increase traffic
resulting in a substantial deterioration of traffic conditions and/or requiring additional road
improvements beyond minor modifications at the access point and routine maintenance.
Construction
Construction of the Proposed Action would have minor, short-term direct and indirect impacts on Saddle
Road and Mauna Kea Access Road from project-related vehicles, equipment and materials
delivery/removal, and personnel access to the project site. The number of personnel during construction
would be minimal, and travel to the site is not expected to increase traffic in a way to substantially
deteriorate traffic conditions. Regular traffic flow along Maunakea Access Road would be maintained.
Transportation of equipment and materials to and from the project site would require oversized and/or
overweight loads. The contractor would be required to obtain a permit from the Hawai‘i Department of
Transportation (HDOT) to transport oversized and/or overweight materials and equipment on State
highways.
Under the No-Action Alternative, no construction activities would occur and there would be no
transportation-related impacts.
Operation
Operation of the Proposed Action would have minimal impacts to roadways and traffic. There would be
on-site activity once or more each week for maintenance, change of instruments, or other necessary
activities. The telescope would generally be operated remotely from the UH Hilo campus to accommodate
students in the classroom. In cases where student groups are getting on-site training, they would be
transported to the site via van or bus. Overall, there would not be a significant increase of traffic or impacts
to roadways
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Under the No-Action Alternative, the new educational telescope would not be constructed; therefore,
there would be no impacts to roadways and traffic.

Avoidance and Minimization Measures
The following measures would be implemented to minimize impacts to traffic and transportation systems:
•
•
•

•

Equipment and materials would be transported to and from the project site during non-peak
hours.
The construction contractor would comply with all provisions of the HDOT permit to transport
oversized and/or overweight materials and equipment on State highways.
All construction vehicles would be maintained in proper operating condition and loads would be
properly secured to prevent dust, debris, leakage, or other adverse conditions from affecting
public roadways.
The construction contractor would be required to repair any damage to existing pavement,
markings, roadways, parking, or walkways damaged due to construction activities.

3.11 Socioeconomics
Affected Environment
The Proposed Action is located within the Hāmākua District of the island of Hawai‘i. The Hāmākua District
is a relatively sparsely populated district with the majority of the population located in towns near the
coast. According to the Hawai‘i County Data Book (COH DRP, 2015), the Hāmākua District had 6,513
residents in 2010, which is approximately 3.5% of the total population of the county. The population of
the Hāmākua District is located in small communities along the Hāmākua Coast, including Āhualoa,
Honoka‘a, Kukuihaele, Pa‘auilo, and Pāpa‘aloa. There are no permanent residents on Maunakea, although
there are three dorm buildings with a total of 72 rooms at the Halepōhaku Mid-Level Support Facility that
provide lodging for guests, although Halepōhaku does not provide lodging to the public. Services at
Halepōhaku are managed by CMS.
Astronomy is an important industry in Hawai‘i and in particular on the Island of Hawai‘i. It is estimated
that in 2012 there were $58.43 million of expenditures attributed to astronomy activities in Hawai‘i
County that generated $91.48 million in local business sales, $27.98 million in employee earnings, $4
million in state tax revenues, and over 800 jobs (UHERO, 2014).

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact to socioeconomics if the Proposed Action would have a
substantial adverse effect on the economic or social welfare of the community or State. This means, a
significant socioeconomic impact would occur if the Proposed Action was found to adversely affect the
revenue, employment, or overall economic conditions of the island community or the state as a whole.
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Construction
Construction of the Proposed Action would not increase the population of the area. Construction activities
would result in temporary, positive economic activity in the form of construction jobs and material
procurements.
Under the No-Action Alternative, no construction activities would take place and there would not be
temporary, positive economic activity in the form of construction jobs and material procurements. In
addition, there would be additional cost associated with finding another location to install the 28-inch
telescope, 18-foot dome enclosure, and related instrumentation that were financed by the State through
CIP funding and delivered to UH Hilo in 2016.
Operation
During the operational phase, the facility would mostly be operated by the faculty members and students
from the UH Hilo Department of Physics and Astronomy. UH Hilo Department of Physics and Astronomy
provides the Director of the observatory, a faculty astronomer with a large fraction of his/her time
focusing on operations, training, and facility improvements. Technical and operational support would be
provided by a technician to be added to the department and by the current departmental educational
specialist.
The telescope would be operated at night by observatory staff, students, and department faculty
members. Student assistants and experienced faculty would assist from time-to-time with routine
observatory maintenance or with instrumental developments and testing. Observations would mostly
take place from the remote observing room in the Science and Technology Building on the UH Hilo
campus; other observing sessions mostly for facility testing and instrumentation preparation might occur
on-site. The facility would eventually also be operated under a robotic mode.
One departmental vehicle would be available 24 hours a day, 7 days a week for support of operations;
another vehicle (from the Department of Physics and Astronomy or the UH Hilo motor pool) may be used
from time to time as needed, for transportation of material or student groups.
The initial operating budget, exclusive of salaries, would be approximately $50,000 per year, which would
cover software licenses, facility repairs, minor upgrades, preventive maintenance, etc. The modest
increase in employment would generate a small increase in direct spending, which in turn would generate
further economic activity.
The Proposed Action is also expected to attract both Hawaii and off-island students to UH Hilo’s Physics
and Astronomy program, and therefore to Hawai‘i. There is the potential for collaboration with other
observatories around the world, which would further enhance the teaching and research opportunities.
The Hawaii and off-island students will receive training in the physical sciences and, upon completion of
their terminal degree, will have the training to be employed in technically challenging fields which are
typically compensated at a higher level than those without such training. The availability of this cohort
locally will support the diversification of Hawai'i Island's economy beyond tourism and agriculture.
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No significant adverse impacts to the existing socioeconomic environment at the local and regional level
are expected since the Proposed Action essentially entails enhancement of an existing activity already
within the region.
Under the No-Action Alternative, the new educational telescope would not be constructed; therefore, the
positive economic benefits associated with operation of the facility, although minimal, would not be
realized.

Avoidance and Minimization Measures
No avoidance or minimization measures are proposed or expected to be required.

3.12 Public Facilities and Services
Affected Environment
Police
The County of Hawai‘i Police Department is divided into two patrol districts: Area I (East Hawaii) and Area
II (West Hawaii). The Proposed Action is located in the Hāmākua District of Area I. The nearest police
stations to the project area are Waimea Station (approximately 47 miles from the project site) and Hilo
Station (approximately 43 miles from the project site).
Fire
The County of Hawai‘i Fire Department is primarily responsible for fire protection and suppression, prehospital emergency medical services, land and sea search and rescue, hazardous materials response,
ocean safety, and fire prevention and public education for the County of Hawai‘i. There are 20 full time
fire and medic stations and 20 volunteer fire stations across the island.
Medical Services
There are five hospitals on the island of Hawai‘i. The hospitals closest to the project site are the North
Hawai‘i Community Hospital in Waimea with 33 beds (approximately 46 miles from the project site) and
the Hilo Medical Center with 276 beds (approximately 41 miles from the project site).
Schools
There are 40 public schools on the Island of Hawai‘i: 23 kindergarten through 5th/6th grade, three
kindergarten through 8th/9th grade, five 6th/7th through 8th grade, six 9th through 12th grade, two 7th through
12th grade, and one kindergarten through 12th grade. In addition, there are 15 public charter schools (three
elementary/intermediate and 12 high school grade levels), 16 private schools (seven serving through 12th
grade), and two community schools (i.e., adult education) on the island of Hawai‘i.
Recreation Areas
There are several recreation areas on the island of Hawai‘i. The nearest improved recreation area to the
project site is the Gilbert Kahele Recreation Park, which is located approximately 6.7 miles northwest of
the intersection of Mauna Kea Access Road and Saddle Road.
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Recreational activities in and around Halepōhaku include hiking, sightseeing, and stargazing, as well as
engaging in educational experiences. Hikes on trails of varying lengths can be accessed from Halepōhaku.
Hunting also occurs frequently in the Mauna Kea Forest Reserve, which surrounds Halepōhaku but does
not overlap the parcel.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact to public facilities and services if the Proposed Action involves
substantial secondary impacts such as population changes or effects on public facilities that would impact
public health. Therefore, a significant impact on public facilities or services would occur if the Proposed
Action caused a substantial change in population or adversely affected public facilities.
Construction
Construction of the Proposed Action would require construction personnel that would be sourced from
the local workforce. Therefore, the Proposed Action would not cause population changes that could cause
a strain on public facilities (e.g., schools and recreation areas) and services (e.g., fire, police, and medical).
Due to the remote location of the project site, there would be no impact to emergency vehicle access
during construction. It is not anticipated that construction activities would result in an increase in calls for
fire, police, or medical services. However, if an incident were to occur during construction that required
fire, police, or medical attention, it is anticipated that the level of demand could be met by the existing
fire, police, and emergency medical services force. Therefore, the Proposed Action would not have a
significant impact on emergency services.
Under the No-Action Alternative, there would be no construction activities; therefore, there would be no
impacts on public facilities and services.
Operation
Operation of the Proposed Action would have no impacts on police, fire, or medical services, nor would it
have any impacts to recreation areas. The Proposed Action would have beneficial impacts to schools by
providing an increase of teaching, training, and research opportunities for Hawai‘i students in the field of
astronomy.
Under the No-Action Alternative, the new educational telescope would not be constructed, and the
benefits to schools would not be realized.

Avoidance and Minimization Measures
No avoidance or minimization measures are proposed or expected to be required.
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3.13 Natural Hazards
Affected Environment
Floods
The Federal Emergency Management Agency (FEMA) creates Flood Insurance Rate Maps (FIRM) that
delineate flood hazard areas. The FEMA FIRM flood zone designations include the following:
•
•
•

•
•
•

A – Areas of 100-year flood, base flood elevations not determined
AE – Areas of 100-year flood, base flood elevation determined
XS – Areas of 500-year flood; areas of 100-year flood with average depths of less than one foot or
within the drainage area less that one square mile, and areas protected by levees from 100-year
flood
X – Areas determined to be outside the 500-year floodplain
D – Areas in which flood hazard is undetermined
VE – Areas of 100-year coastal flood with velocity (wave action), base flood elevations determined
(Coastal High Hazard District)

As shown in Figure 7, the Proposed Action is located in Flood Zone D, an area in which flood hazard is
undetermined. However, flooding is not known to occur at the Halepōhaku Mid-Level Support Facility.
Earthquakes
Strong earthquakes endanger people and property by shaking structures and by causing ground cracks,
ground settling, and landslides. The size of an earthquake is commonly expressed by its magnitude on the
Richter scale, which is a measure of the relative size of the earthquake wave recorded on seismographs.
Thousands of earthquakes occur every year in Hawai‘i, most on and around the island of Hawai‘i. Many
of these earthquakes are directly related to volcanic activity.
Hurricanes and Tropical Storms
The Hawaiian Islands are seasonally affected by Pacific hurricanes from June through November. On
average, there are between four and five tropical cyclones observed in the Central Pacific every year. The
state has been affected by significant hurricanes and tropical storms over the years. These include Hiki
(1950), Nina (1957), Dot (1959), Iwa (1982), ‘Iniki (1992), Iselle (2014), Lane (2018), and Olivia (2018).
According to a report presented at the International Union of Conservation of Nature World Conservation
Congress, global climate change could mean that Hawai‘i may experience more frequent and more severe
hurricanes in the future.
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Figure 7. Flood Hazard Zones
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Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact if it would have a substantial adverse effect on or be likely to
suffer damage by being located in an environmentally sensitive area such as a flood plain. Therefore, a
significant impact would occur if the Proposed Action was substantially adversely impacted by natural
hazards.
Construction
Construction of the Proposed Action would not create conditions that would exacerbate natural hazards.
The County of Hawai‘i Civil Defense directs and coordinates the County’s emergency preparedness and
response program to ensure prompt and effective action when natural or man-caused disaster threatens
or occurs anywhere in the County of Hawai‘i. Construction personnel would respond to any emergency
messages or alerts, as appropriate, to ensure their safety during construction activities.
Under the No-Action Alternative, no construction activities would occur and there would be no change in
existing conditions.
Operation
Operation of the Proposed Action would not create conditions that would exacerbate natural hazards.
The telescope and dome facility would be designed and constructed to withstand natural hazards. Any
personnel on site during telescope operations would respond to any emergency messages or alerts, as
appropriate, to ensure their safety during construction activities.
Under the No-Action Alternative, the new educational telescope would not be constructed at Halepōhaku,
and there would be additional personnel at the project site. Therefore, there would be no change in
existing conditions.

Avoidance and Minimization Measures
No avoidance or minimization measures are proposed or expected to be required.

3.14 Solid and Hazardous Waste
Affected Environment
Lehua Environmental Inc. (LEI) conducted a targeted soil screen for contaminants of potential concern
within the soils of the site for the Proposed Action in September 2020. The Targeted Soil Screen Report is
included with this EA in Appendix D.
The objective of the targeted soil screen was to identify the presence (if any) of arsenic, barium, cadmium,
chromium, lead, selenium, silver, mercury, and organochlorinated pesticide contaminated soil within the
planned areas of soil disturbance. The results of the analysis were used to determine if these soils may
pose a potential health risk to construction workers, building tenants, and the public during construction
and to determine appropriate soil management and disposal practices, if needed.
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Both arsenic and lead were identified in soils at the proposed new educational telescope site between
zero and six inches below ground surface (bgs); however, they were at levels well below the DOH’s
Environmental Action Level (EAL). Arsenic, lead, and barium were identified in soils at the proposed new
educational telescope site between six to 18 inches bgs in levels well below the DOH’s EAL. No other
contaminants of potential concern were identified.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would be
determined to result in a significant impact from hazardous materials if it would have a substantial adverse
effect on public health or involve a substantial degradation of environmental quality. Therefore, a
significant impact would occur if the Proposed Action released or disturbed hazardous materials that
could be harmful to humans or the environment.
Construction
Construction of the Proposed Action is not expected to have impacts from the presence of hazardous
materials since the levels of contaminants of potential concern were not identified above the DOH’s EALs.
Construction activities may result in an accidental spill of petroleum or other hazardous products if
construction equipment were to break down. Impacts would be minimized through the implementation
of the measures identified in Section 3.14.3.
Under the No-Action Alternative, no construction would occur; therefore, there would be no solid or
hazardous waste impacts.
Operation
No hazardous materials would be used during operation of the new educational telescope; therefore, the
Proposed Action would not have any impacts associated with hazardous materials.
Under the No-Action Alternative, the new educational telescope would not be constructed, and the site
would continue to be used for equipment storage. The storage of equipment could result in leaks of
hazardous materials.

Avoidance and Minimization Measures
The following measures would be implemented to minimize potential solid and hazardous waste impacts:
•
•

All project construction-related debris would be removed and disposed of an at approved site.
A contingency plan for accidental spills of petroleum products would be developed and retained
on site. Absorbent pads and other applicable spill containment materials would be stored on
site to facilitate with clean-up of accidental petroleum releases.
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3.15 Secondary and Cumulative Impacts
Secondary Impacts
Secondary impacts are those effects that are caused by an action and are later in time or farther removed
in distance but are reasonably foreseeable. They may include growth-inducing effects and other effects
related to induced changes in the pattern of land use, population density, or growth rate, and related to
effects on air and water or other natural systems. The Proposed Action would not have growth-inducing
effects or changes in the pattern of land use, or related effects on air, water, or other natural systems.
The Proposed Action would be determined to result in an increase of teaching, training, and research
opportunities for Hawai‘i students in the field of astronomy. Therefore, secondary impacts from the
Proposed Action would be beneficial.

Cumulative Impacts
Cumulative impacts refer to the impact on the environment that results from the incremental impact of
an action when added to other past, present, and reasonably foreseeable future actions regardless of
what agency or person undertakes such other actions. Cumulative impacts can result from individually
minor but collectively significant impacts taking place over time. No other actions have occurred or are
expected to occur in the future. The impacts associated with the Proposed Action would either be
beneficial or short-term and temporary, and there would be no cumulative impacts.
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4.0 Relationship to Land Use Plans and Policies
4.1 State of Hawai‘i Planning Documents
The Hawai‘i State Plan
The Hawai‘i State Plan, codified as HRS Chapter 226, provides goals, objectives, policies, and priorities for
the State. The Hawai‘i State Plan also provides a basis for determining priorities, allocating limited
resource, and improving coordination of State and County plans, policies, programs, projects, and
regulatory activities. It establishes a set of themes, goals, objectives, and policies that are meant to guide
the State’s long-range growth and development activities. Applicable sections of HRS Chapter 226 to the
Proposed Action are shown in Table 7 and discussed below.
Table 7. Summary of Applicability of HRS Chapter 226 to the Proposed Action
HRS Chapter 226 Hawai‘i State Planning Act
Part I. Overall Theme, Goals, Objectives, and Policies
§226-5 Objective and policies for population
§226-6 Objectives and policies for the economy--in general
§226-7 Objectives and policies for the economy-- agriculture
§226-8 Objective and policies for the economy--visitor industry
§226-9 Objective and policies for the economy--federal expenditures
§226-10 Objective and policies for the economy--potential growth and innovative
activities
§226-10.5 Objectives and policies for the economy--information industry
§226-11 Objectives and policies for the physical environment--land-based, shoreline, and
marine resources
§226-12 Objective and policies for the physical environment--scenic, natural beauty, and
historic resources
§226-13 Objectives and policies for the physical environment--land, air, and water quality
§226-14 Objective and policies for facility systems--in general
§226-15 Objectives and policies for facility systems--solid and liquid wastes
§226-16 Objective and policies for facility systems--water
§226-17 Objectives and policies for facility systems--transportation
§226-18 Objectives and policies for facility systems--energy
§226-18.5 Objectives and policies for facility systems--telecommunications
§226-19 Objectives and policies for socio-cultural advancement--housing
§226-20 Objectives and policies for socio-cultural advancement--health
§226-21 Objective and policies for socio-cultural advancement--education
§226-22 Objective and policies for socio-cultural advancement--social services
§226-23 Objective and policies for socio-cultural advancement--leisure
§226-24 Objective and policies for socio-cultural advancement--individual rights and
personal well-being
§226-25 Objective and policies for socio-cultural advancement--culture
§226-26 Objective and policies for socio-cultural advancement--public safety
§226-27 Objective and policies for socio-cultural advancement--government
Part III. Priority Guidelines
§226-103 Economic priority guidelines
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HRS Chapter 226 Hawai‘i State Planning Act
§226-104 Population growth and land resources priority guidelines
§226-105 Crime and criminal justice
§226-106 Affordable housing
§226-107 Quality education
§226-108 Sustainability
§226-109 Climate change adaptation priority guidelines

Applicability to
Project
Not applicable
Not applicable
Not applicable
Applicable
Not applicable
Applicable

Section 226-6. Objectives and policies for the economy – in general.
(a) Planning for the State’s economy in general shall be directed toward the achievement of the
following objectives:
(1) Increased and diversified employment opportunities to achieve full employment,
increased income and job choice, and improved living standards for Hawai‘i’s people,
while at the same time stimulating the development and expansion of economic activities
capitalizing on defense, dual-use, and science and technology assets, particularly on the
neighbor islands where employment opportunities may be limited.
(2) A steadily growing and diversified economic base that is not overly dependent on a few
industries and includes the development and expansion of industries on the neighbor
islands.
(b) To achieve the general economic objectives, it shall be the policy of this State to:
(4) Transform and maintain Hawai‘i as a place that welcomes and facilitates innovative
activity that may lead to commercial activities.
(5) Promote innovative activity that may pose initial risks, but ultimately contribute to the
economy of Hawai‘i.
(7) Expand existing markets and penetrate new markets for Hawai‘i’s products and services.
(17) Stimulate the development and expansion of economic activities capitalizing on defense,
dual-use, and science and technology assets, particularly on the neighbor islands where
employment opportunities may be limited.
(20) Increase effective communication between the educational community and the private
sector to develop relevant curricula and training programs to meet future employment
needs in general, and requirements of new or innovative potential growth industries in
particular.
Discussion: The Proposed Action would be mostly used by UH Hilo and University of Hawai‘i Mānoa for
their undergraduate astronomy programs, but time would be available for all students across the UH
system. Specifically, the Purpose of the Proposed Action is:
•
•
•
•
•

To conduct scientific research projects,
To train students in modern observational techniques applied in scientific research,
To train students in modern telescope operations,
To support developments in instrumentation and technical projects,
To support outreach activities and student training in communicating science with the general
public, and
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To serve as a bridge between professional astronomy activities on the Big Island and local
communities.

UH faculty and students would use the telescope for laboratories and research projects as well as for
outreach events and programs involving the community. In addition, the Proposed Action could be used
to build scientific and educational collaborations around the world, including other educational
institutions and serious citizen astronomers. UH Hilo would work closely with local high schools and the
community to develop opportunities in conducting observations with the new educational telescope.
Enhancing educational opportunities in the STEM fields will contribute to a better educated workforce
with higher level skills that would further support development of a technology industry.
Section 226-10. Objective and policies for the economy – potential growth and innovative activities.
(a) Planning for the State’s economy with regard to potential growth and innovative activities shall
be directed towards achievement of the objectives of development and expansion of potential
growth and innovative activities that serve to increase and diversify Hawai‘i’s economic base.
(b) To achieve the potential growth and innovative activity objective, it shall be the policy of this State
to:
(1) Facilitate investment and employment grown in economic activities that have the
potential to expand and diversify Hawai‘i’s economy, including but not limited to
diversified agriculture, aquaculture, renewable energy development, creative media,
health care, and science and technology-based sectors.
(12) Develop, promote, and support research and educational and training programs that
will enhance Hawai‘i’s ability to attract and develop economic activities of benefit to
Hawai‘i.
Discussion: Astronomy is an important industry in Hawai‘i and in particular on the Island of Hawai‘i. It is
estimated that in 2012 there were $58.43 million of expenditures attributed to astronomy activities in
Hawai‘i County that generated $91.48 million in local business sales, $27.98 million in employee earnings,
$4 million in state tax revenues, and over 800 jobs (UHERO, 2014). The Proposed Action includes the
construction and operation of a new educational telescope at Halepōhaku, which would result in an
increase of teaching, training, and research opportunities for Hawai‘i students in the field of astronomy.
Section 226-11. Objectives and policies for the physical environment – land-based, shoreline, and marine
resources.
(a) Planning for the State’s physical environment with regard to land-based, shoreline, and marine
resources shall be directed towards achievement of the following objectives:
(1) Prudent use of Hawai‘i’s land-based, shoreline, and marine resources.
(2) Effective protection of Hawai‘i’s unique and fragile environmental resources.
(b) To achieve the land-based, shoreline, and marine resources objectives, it shall be the policy of this
State to:
(3) Take into account the physical attributes of areas when planning and designing activities
and facilities.
(8) Pursue compatible relationships among activities, facilities, and natural resources.
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Discussion: The Proposed Action is located inland away from shoreline and marine resources.
Construction of the Proposed Action would include ground-disturbing activities which may produce
sediment from soil erosion during and after excavation. BMPs would be implemented during construction
to minimize potential impacts to land-based, shoreline, and marine resources.
Section 226-12. Objectives and policies for the physical environment – scenic, natural beauty, and historic
resources.
(a) Planning for the State’s physical environment shall be directed towards achievement of the
objective of enhancement of Hawaii’s scenic assets, natural beauty, and multi-cultural/historical
resources.
(b) To achieve the scenic, natural beauty, and historic resources objective, it shall be the policy of this
State to:
(1) Promote the preservation and restoration of significant natural and historic resources.
(3) Promote the preservation of views and vistas to enhance the visual and aesthetic
enjoyment of mountains, ocean, scenic landscapes, and other natural features.
(4) Protect those special areas, structures, and elements that are an integral and functional
part of Hawaii’s ethnic and cultural heritage.
Discussion: The Proposed Action would introduce a new visual element into the landscape: the 18-foot
dome. The dome structure would be adjacent to Dorm A at the Halepōhaku Mid-Level Support Facility
and would not be taller than the existing buildings. Due to the location of the Proposed Action, there
would not be a substantial impact to views and vistas. In addition, there are no historic properties within
or immediately adjacent to the project site; therefore, there would be no direct impacts to historic
resources.
Section 226-21. Objectives and policies for socio-cultural advancement – education.
(a) Planning for the State’s socio-cultural advancement with regard to education shall be directed
towards achievement of the objective of the provision of a variety of educational opportunities
to enable individuals to fulfill their needs, responsibilities, and aspirations.
(b) To achieve the education objective, it shall be the policy of this State to:
(2) Ensure the provision of adequate and accessible educational services and facilities that
are designed to meet individual and community needs.
(5) Provide higher educational opportunities that enable Hawai‘i’s people to adapt to
changing employment demands.
(8) Emphasize quality educational programs in Hawai‘i’s institutions to promote academic
excellence.
(9) Support research programs and activities that enhance the education programs of the
State.
Discussion: The Proposed Action would be mostly used by UH Hilo and University of Hawai‘i Mānoa for
their undergraduate astronomy programs, but time would be available for all students across the UH
system. Specifically, the Purpose of the Proposed Action is:
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To conduct scientific research projects,
To train students in modern observational techniques applied in scientific research,
To train students in modern telescope operations,
To support developments in instrumentation and technical projects,
To support outreach activities and student training in communicating science with the general
public, and
To serve as a bridge between professional astronomy activities on the Big Island and local
communities.

UH faculty and students would use the telescope for laboratories and research projects as well as for
outreach events and programs involving the community. In addition, the Proposed Action could be used
to build scientific and educational collaborations around the world, including other educational
institutions and serious citizen astronomers. UH Hilo would work closely with local high schools and the
community to develop opportunities in conducting observations with the new educational telescope.
Section 226-103. Economic priority guidelines.
(a) Priority guidelines to stimulate economic growth and encourage business expansion and
development to provide needed jobs for Hawai‘i’s people and achieve a stable and diversified
economy.
(1) Seek a variety of means to increase the availability of investment capital for new and
expanding enterprises.
(B) Encourage investments in innovative activities that have a nexus to the State,
such as:
(ii) Academic support from an institution of higher education in Hawai‘i.
(iv) Resources unique to Hawai‘i that are required for innovative activities.
Discussion: Astronomy is an important industry in Hawai‘i and in particular on the Island of Hawai‘i. It is
estimated that in 2012 there were $58.43 million of expenditures attributed to astronomy activities in
Hawai‘i County that generated $91.48 million in local business sales, $27.98 million in employee earnings,
$4 million in state tax revenues, and over 800 jobs (UHERO, 2014). The Proposed Action would support
the educational and research goals of UH Hilo’s Department of Physics and Astronomy. The UH Hilo
Physics and Astronomy programs provide a unique and excellent undergraduate education within the
College of Natural Science and Health Sciences. All faculty have active research projects that provide
opportunities for students to gain valuable experience through internships and directed-studies courses.
The programs are designed to prepare students for a wide range of careers in physics and astronomy,
including fundamental research, education, and public outreach, to data science, engineering, and a wide
variety of technology-related fields. Many career options are available in these fields without the need for
additional graduate studies.
Section 226-107. Quality education. Priority guidelines to promote quality education.
(6) Pursue the establishment of Hawai‘i’s public and private universities and colleges as research and
training centers of the Pacific.
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Discussion: The UH Hilo Physics and Astronomy programs provide a unique and excellent undergraduate
education within the College of Natural Science and Health Sciences. All faculty have active research
projects that provide opportunities for students to gain valuable experience through internships and
directed-studies courses. The programs are designed to prepare students for a wide range of careers in
physics and astronomy, from fundamental research, education, and public outreach, to data science and
engineering. Many career options are available in these fields without the need for additional graduate
studies.
The Proposed Action would support the educational and research goals of UH Hilo’s Department of
Physics and Astronomy. UH faculty and students would use the telescope for laboratories and research
projects as well as for outreach events and programs involving the community. In addition, the Proposed
Action could be used to build scientific and educational collaborations around the world, including other
educational institutions and serious citizen astronomers. UH Hilo would work closely with local high
schools and the community to develop opportunities in conducting observations with the new educational
telescope.
Section 226-109. Climate change adaptation priority guidelines: Priority guidelines to prepare the State
to address the impacts of climate change, including impacts to the areas of agriculture; conservation
lands; coastal and nearshore marine areas; natural and cultural resources; education; energy; higher
education; health; historic preservation; water resources; the built environment, such as housing,
recreation, transportation; and the economy shall:
(10) Encourage planning and management of the natural and built environments that effectively
integrate climate change policy.
Discussion: The Proposed Action would not result in the release of greenhouse gases. The telescope would
generally be operated remotely from the UH Hilo campus to accommodate students in the classroom;
therefore, vehicular travel to the site would be minimal and intermittent and not substantially result in
the emission of greenhouse gases.
The following themes of Part I of the Hawaii State Plan are not applicable to the Proposed Action for the
following reasons:
•
•
•
•
•

Section 226-5. Objective and policies for population: The Proposed Action would not result in
population growth.
Section 226-7. Objectives and policies for the economy – agriculture. The Proposed Action is
located on Maunakea and would have no impacts on agriculture.
Section 226-8. Objectives and policies for the economy – visitor industry. The Proposed Action
does not involve the visitor industry.
Section 226-9. Objective and policies for the economy – federal expenditures: The Proposed
Action does not include the use of federal funds.
Section 226-10.5. Objective and policies for the economy – information industry: The Proposed
Action does not include nor impact telecommunications or information technology resources.
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Section 226-13. Objectives and policies for the physical environment – land, air, and water quality.
The Proposed Action does not include activities aimed at improving the quality of Hawai‘i’s land,
air, and water resources, although BMPs would be employed to minimize impacts to land, air, and
water resources.
Section 226-14. Objectives and policies for facility systems – in general. The Proposed Action does
not include development of any water, transportation, waste disposal, or energy and
telecommunication facilities.
Section 226-15. Objective and policies for facility systems – solid and liquid wastes. The Proposed
Action does not include development of solid or liquid waste facilities.
Section 226-16. Objective and policies for facility systems – water. The Proposed Action does not
include development or use of water supply systems.
Section 226-17. Objectives and policies for facility systems – transportation. The Proposed Action
does not include transportation systems.
Section 226-18. Objectives and policies for facility systems – energy. The Proposed Action does
not involve energy generation.
Section 226-18.5. Objective and policies for facility systems – telecommunications. The Proposed
Action does not include new telecommunication facilities.
Section 226-19. Objectives and policies for socio-cultural advancement – housing. The Proposed
Action does not include development of housing.
Section 226-20. Objectives and policies for socio-cultural advancement – health. The Proposed
Action does not include health facilities or services.
Section 226-22. Objectives and policies for socio-cultural advancement – social services. The
Proposed Action does not include social services or activities.
Section 226-23. Objectives and policies for socio-cultural advancement – leisure. The Proposed
Action does not include the provision of resources to accommodate diverse cultural, artistic, and
recreational activities.
Section 226-24. Objectives and policies for socio-cultural advancement – individual rights and
personal well-being. The Proposed Action would have no impact to personal rights and personal
well-being.
Section 226-25. Objectives and policies for socio-cultural advancement – culture. The Proposed
Action does not include activities that would impede the enhancement of cultural identities,
traditions, values, customs, and arts.
Section 226-26. Objectives and policies for socio-cultural advancement – public safety. The
Proposed Action does not include public safety programs.
Section 226-27. Objectives and policies for sociocultural advancement – government. The
Proposed Action would have no impact on government services.

The themes of Part II of the Hawaii State Plan are not applicable to the Proposed Action since the Proposed
Action does not involve the preparation of planning documents.
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The following themes of Part III of the Hawaii State Plan are not applicable to the Proposed Action for the
following reasons:
•
•
•
•

Section 226-104. Population growth and land resources priority guidelines. The Proposed Action
would not result in population growth nor any change in land use.
Section 226-105. Crime and criminal justice. The Proposed Action does not involve the criminal
justice system.
Section 226-106. Affordable housing. The Proposed Action would not provide housing.
Section 226-108. Sustainability. The Proposed Action would have no impact on sustainability.

State Land Use Law
Hawai‘i was the first of the fifty States to have a State Land Use Law and a State Plan. Today, Hawai‘i
remains unique among the fifty states with respect to the extent of control that the state exercises in land
use regulation. The State Land Use Law, HRS Chapter 205, was originally adopted by the State Legislature
in 1961. This law establishes an overall framework of land use management whereby all lands in the State
of Hawai‘i are classified into one of four land use districts: Urban, Agricultural, Conservation, and Rural.
The Board of Land and Natural Resources is charged with identifying, permitting, and regulating uses
within the conservation district under HRS Chapter 183C and HRS Section 205-5.
Discussion: As shown in Figure 8 and Figure 9, the Proposed Action is located within the Resource subzone
of the Conservation District. The objective of the Resource subzone is “to ensure, with proper
management, the sustainable use of the natural resources of those areas” (HAR Section 13-5-13).
Halepōhaku is currently approved for the use of providing support facilities for science activities, which
includes the Mid-Level Support Facility (including a common building, dormitory, and maintenance area)
for astronomers, a Visitor Information Station with parking for the public, a construction camp, and a
staging area.
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Figure 8. State Land Use Districts
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Figure 9. Conservation District Subzones
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Hawai‘i Coastal Zone Management Program
The National Coastal Zone Management (CZM) Program was created with the passage of the Coastal Zone
Management Act of 1972 (CZMA). Hawai‘i’s CZM Program, established pursuant to HRS Chapter 205A, as
amended, is administered by the State of Hawai‘i Office of Planning and provides for the beneficial use,
protection, and development in the State’s coastal zone. The objectives and policies of the Hawai‘i CZM
Program encompass a wide array of concerns including impacts to recreational resources, historic and
archaeological resources, coastal scenic resources and open space, coastal ecosystems, coastal hazards,
and the management of development. The Hawai‘i CZM area includes all lands within the State and the
areas seaward to the extent of the State’s management jurisdiction. Therefore, the Proposed Action is
located within the CZM area.
The Proposed Action is consistent with the following objectives and policies of the Hawai‘i CZM Program:
RECREATIONAL RESOURCES
Objective: Provide coastal recreational opportunities accessible to the public.
Policies:
1) Improve coordination and funding of coastal recreational planning and management.
2) Provide adequate, accessible, and diverse recreational opportunities in the coastal zone
management area by:
a) Protecting coastal resources uniquely suited for recreational activities that cannot be provided
in other areas.
b) Requiring replacement of coastal resources having significant recreational value including, but
not limited to surfing sites, fishponds, and sand beaches, when such resources will be
unavoidably damaged by development; or requiring reasonable monetary compensation to
the State for recreation when replacement is not feasible or desirable.
c) Providing and managing adequate public access, consistent with conservation of natural
resources, to and along shorelines with recreational value.
d) Providing an adequate supply of shoreline parks and other recreational facilities suitable for
public recreation.
e) Ensuring public recreational uses of county, state, and federally owned or controlled shoreline
lands and waters having recreational value consistent with public safety standards and
conservation of natural resources.
f)

Adopting water quality standards and regulating point and non-point sources of pollution to
protect, and where feasible, restore the recreational value of coastal waters.

g) Developing new shoreline recreational opportunities, where appropriate, such as artificial
lagoons, artificial beaches, and artificial reefs for surfing and fishing.
h) Encouraging reasonable dedication of shoreline areas with recreational value for public use as
part of discretionary approvals or permits by the land use commission, board of land and
natural resources, and county authorities; and crediting such dedication against the
requirements of Hawai‘i Revised Statutes, section 46-6.
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Discussion: The Proposed Action is located at the Halepōhaku Mid-Level Support Facility on Maunakea
and would have no impacts on coastal recreational opportunities.
HISTORIC RESOURCES
Objective: Protect, preserve, and, where desirable, restore those natural and manmade historic and
prehistoric resources in the coastal zone management area that are significant in Hawaiian and
American history and culture.
Policies:
1) Identify and analyze significant archaeological resources.
2) Maximize information retention through preservation of remains and artifacts or salvage
operations.
3) Support state goals for protection, restoration, interpretation, and display of historic resources
Discussion: Construction of the Proposed Action would not result in any adverse impacts to any aboveground archaeological resources. Based on multiple archaeological studies that have included both
surface and subsurface scrutiny, there is a possibility of subsurface deposits in the area based on the
recording of several non-contiguous archaeological sites near the site of the Proposed Action. However,
due to previous disturbance of the area, it is unlikely that subsurface archaeological deposits or human
burials are present within the APE for the Proposed Action. Minimization measures would be
implemented, as required by the CMP and the CRMP, to minimize potential impacts to archaeological and
historic resources, as discussed in Section 3.2.3.
SCENIC AND OPEN SPACE RESOURCES
Objective: Protect, preserve, and, where desirable, restore or improve the quality of coastal scenic and
open space resources.
Policies:
1) Identify valued scenic resources in the coastal zone management area.
2) Ensure that new developments are compatible with their visual environment by designing and
locating such developments to minimize the alteration of natural landforms and existing public
views to and along the shoreline.
3) Preserve, maintain, and, where desirable, improve and restore shoreline open space and scenic
resources.
4) Encourage those developments that are not coastal dependent to locate in inland areas.
Discussion: The Proposed Action would introduce a new visual element into the landscape: the 18-foot
dome. The dome structure would be adjacent to Dorm A at the Halepōhaku Mid-Level Support Facility
and would not be taller than the existing buildings. Due to the location of the Proposed Action, there
would not be a substantial impact to views and vistas.
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COASTAL ECOSYSTEMS
Objective: Protect valuable coastal ecosystems, including reefs, from disruption and minimize adverse
impacts on all coastal ecosystems.
Policies:
1) Exercise an overall conservation ethic, and practice stewardship in the protection, use, and
development of marine and coastal resources.
2) Improve the technical basis for natural resource management.
3) Preserve valuable coastal ecosystems, including reefs, of significant biological or economic
importance.
4) Minimize disruption or degradation of coastal water ecosystems by effective regulation of stream
diversions, channelization, and similar land water uses, recognizing competing water needs.
5) Promote water quantity and quality planning and management practices that reflect the tolerance
of fresh water and marine ecosystems and maintain and enhance water quality through the
development and implementation of point and nonpoint source water pollution control measures.
Discussion: The Proposed Action is located at the Halepōhaku Mid-Level Support Facility on Maunakea
and would have no impacts to coastal ecosystems.
ECONOMIC USES
Objective: Provide public or private facilities and improvements important to the State’s economy in
suitable locations.
Policies:
1) Concentrate coastal development in appropriate areas.
2) Ensure that coastal dependent development such as harbors and ports, and coastal related
development such as visitor industry facilities and energy generating facilities, are located,
designed, and constructed to minimize adverse social, visual, and environmental impacts in the
coastal zone management area.
3) Direct the location and expansion of coastal dependent developments to areas presently
designated and used for such development and permit reasonable long-term growth at such areas,
and permit coastal dependent development outside of presently designated areas when:
a) Use of presently designated locations is not feasible;
b) Adverse environmental effects are minimized; and
c) The development is important to the State’s economy.
Discussion: The Proposed Action is located on the slopes of Maunakea and does not include development
in coastal areas. The selected site within Halepōhaku provides desirable teaching, access, and
astronomical conditions.
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COASTAL HAZARDS
Objective: Reduce hazard to life and property from tsunami, storm waves, stream flooding, erosion,
subsidence, and pollution.
Policies:
1) Develop and communicate adequate information about storm wave, tsunami, flood, erosion,
subsidence, and point and nonpoint source pollution hazards.
2) Control development in areas subject to storm wave, tsunami, flood, erosion, hurricane, wind,
subsidence, and point and nonpoint source pollution hazards.
3) Ensure that developments comply with requirements of the Federal Flood Insurance Program.
4) Prevent coastal flooding from inland projects.
Discussion: The Proposed Action is located at the Halepōhaku Mid-Level Support Facility on Maunakea
and would not be impacted by coastal hazards.
MANAGING DEVELOPMENT
Objective: Improve the development review process, communication, and public participation in the
management of coastal resources and hazards.
Policies:
1) Use, implement, and enforce existing law effectively to the maximum extent possible in managing
present and future coastal zone development.
2) Facilitate timely processing of applications for development permits and resolve overlapping or
conflicting permit requirements.
3) Communicate the potential short and long-term impacts of proposed significant coastal
developments early in their life cycle and in terms understandable to the public to facilitate public
participation in the planning and review process.
Discussion: Prior to the preparation of the Draft EA, a pre-assessment consultation letter was sent to
Federal, State, and County agencies; elected officials; non-governmental organizations; Native Hawaiian
Organizations; and other interested parties. The letter, dated February 8, 2021, provided a summary of
the project background, Proposed Action, and community engagement activities, and requested
comments on the Proposed Action. Twenty-nine comments were received.
UH Hilo also initiated a separate public outreach campaign in September and October 2020 at the request
of the UH Board of Regents for additional community outreach prior to moving ahead with further plans.
This outreach was aimed at informing and educating the public about the new educational telescope and
UH Hilo’s desire to install it at Halepōhaku. Comments were received through an online open house
website and documented at the end of the outreach process. A total of 355 individual comments were
submitted. MKMB expressed interest in the outreach efforts and received a presentation on the final
results during their regular meeting on January 12, 2021.
The Draft EA is being provided for public comment and review. To facilitate the agency review process for
the required permits for the Proposed Action, UH Hilo would meet with the various agencies prior to
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submitting permit application packages. The permit review process would provide additional
opportunities for public involvement.
PUBLIC PARTICIPATION
Objective: Stimulate public awareness, education, and participation in coastal management.
Policies:
1) Promote public involvement in coastal zone management processes.
2) Disseminate information on coastal management issues by means of educational materials,
published reports, staff contact, and public workshops for persons and organizations concerned
with coastal issues, developments, and government activities.
3) Organize workshops, policy dialogues, and site-specific mediations to respond to coastal issues
and conflicts.
Discussion: Prior to the preparation of the Draft EA, a pre-assessment consultation letter was sent to
Federal, State, and County agencies; elected officials; non-governmental organizations; Native Hawaiian
Organizations; and other interested parties. The letter, dated February 8, 2021, provided a summary of
the project background, Proposed Action, and community engagement activities, and requested
comments on the Proposed Action. Twenty-nine comments were received.
UH Hilo also initiated a separate public outreach campaign in September and October 2020 at the request
of the UH Board of Regents for additional community outreach prior to moving ahead with further plans.
This outreach was aimed at informing and educating the public about the new educational telescope and
UH Hilo’s desire to install it at Halepōhaku. The primary goal of the outreach effort was to communicate
the proposed new telescope’s educational and community uses, purpose, size, location, and components
to the public and to collect input. Due to the COVID-19 pandemic, face-to-face engagement with
stakeholders and the community was not considered for public health concerns. Consequently, the public
outreach effort consisted of 100% virtual engagement tools. These tools included the following:
•

•

•

Virtual Open House. A virtual open house website was developed and launched for a 30-day
period during which the public was invited to visit the website to learn more about the proposed
new educational telescope and the proposed site and to leave comments.
Informational and Promotional Materials. The project team developed informational material to
be used and shared publicly via the open house website, through direct emails and press releases,
and at stakeholder meetings.
Stakeholder Meetings. Stakeholders from community organizations, civic clubs, educational
institutes, and other relevant organizations were invited to attend a virtual meeting via the Zoom
web conferencing platform to learn about the proposed project and to discuss any questions or
concerns.

The majority of the community feedback content was received through the virtual open house comment
form submissions. A total of 355 individual comments were submitted. MKMB expressed interest in the
outreach efforts and received a presentation on the final results during their regular meeting on January
12, 2021.
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BEACH PROTECTION
Objective: Protect beaches for public use and recreation.
Policies:
1) Locate new structures inland from the shoreline setback to conserve open space, minimize
interference with natural shoreline processes, and minimize loss of improvements due to erosion.
2) Prohibit construction of private erosion-protection structures seaward of the shoreline, except
when they result in improved aesthetic and engineering solutions to erosion at the sites and do
not interfere with existing recreational and waterline activities.
3) Minimize the construction of public erosion-protection structures seaward of the shoreline.
4) Prohibit private property owners from creating a public nuisance by inducing or cultivating the
private property owner’s vegetation in a beach transit corridor.
5) Prohibit private property owners from creating a public nuisance by allowing the private property
owner’s unmaintained vegetation to interfere or encroach upon a beach transit corridor.
Discussion: The Proposed Action is located at the Halepōhaku Mid-Level Support Facility on Maunakea
and would have no impact to beaches.
MARINE RESOURCES
Objective: Promote the protection, use, and development of marine and coastal resources to assure
their sustainability.
Policies:
1) Ensure that the use and development of marine and coastal resources are ecologically and
environmentally sound and economically beneficial.
2) Coordinate the management of marine and coastal resources and activities to improve
effectiveness and efficiency.
4) Assert and articulate the interests of the State as a partner with federal agencies in the sound
management of ocean resources within the United States exclusive economic zone.
5) Promote research, study, and understanding of ocean processes, marine life, and other ocean
resources to acquire and inventory information necessary to understand how ocean development
activities relate to and impact upon ocean and coastal resources.
6) Encourage research and development of new, innovative technologies for exploring, using, or
protecting marine and coastal resources.
Discussion: The Proposed Action is located at the Halepōhaku Mid-Level Support Facility on Maunakea
and would have no impact to marine resources.
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4.2 County of Hawai‘i Planning Documents
Hawai‘i County General Plan
The County of Hawai‘i General Plan, February 2005 (as amended) (2005 General Plan) is the policy
document for the long-range comprehensive development of the island of Hawaii. The purposes of the
General Plan are as follows:
•
•
•

•
•
•
•
•

Guide the pattern of future development in this County based on long-term goals;
Identify the visions, values, and priorities important to the people of this County;
Provide the framework for regulatory decisions, capital improvement priorities, acquisition
strategies, and other pertinent government programs within the County organization and
coordinated with State and Federal programs.
Improve the physical environment of the County as a setting for human activities; to make it more
functional, beautiful, healthful, interesting, and efficient.
Promote and safeguard the public interest and the interest of the County as a whole.
Facilitate the democratic determination of community policies concerning the utilization of its
natural, man-made, and human resources.
Effect political and technical coordination in community improvement and development.
Inject long-range considerations into the determination of short-range actions and
implementation.

The County’s existing 2005 General Plan is currently undergoing revision. The initial draft of the new
General Plan 2040 has undergone public review and the recommended plan has been prepared. Public
review of the recommended plan is currently undergoing public review, and the plan is expected to be
adopted in late-2021. Upon completion of public review, the recommended plan will undergo Planning
Commission review and Hawai‘i County Council review and adoption.
The following analyzes the Proposed Action’s consistency with the goals and policies of the 2005 General
Plan. The Proposed Action is consistent with the following applicable goals and policies of the 2005
General Plan:
ECONOMIC
Goals:
(h) Promote and develop the island of Hawai‘i into a unique scientific and cultural model, where
economic gains are in balance with social and physical amenities. Development should be reviewed
on the basis of total impact on the residents of the County, not only in terms of immediate short run
economic benefits.
Policies:
(b) Encourage the expansion of the research and development industry by working with and supporting
the University of Hawai‘i at Hilo and West Hawai‘i, the Natural Energy Laboratory at Hawai‘i
Authority, and other agencies’ programs that support sustainable economic development in the
County of Hawai‘i.
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(f) Support all levels of educational, employment, and training opportunities and institutions.
(i) Continue to encourage the research, development, and implementation of advanced technologies
and process.
(j) Support the development of high technology industries.
Hāmākua District Courses of Action:
(f) Support the growth of astronomical research and development.
Discussion: The Proposed Action includes the construction and operation of a new educational telescope
at the existing Halepōhaku Mid-Level Support Facility to support UH Hilo’s Department of Physics and
Astronomy. The Proposed Action would be mostly used by UH Hilo and University of Hawai‘i Mānoa for
their undergraduate astronomy programs, but time would be available for all students across the
University of Hawai‘i (UH) system. UH faculty and students would use the telescope for laboratories and
research projects as well as for outreach events and programs involving the community. In addition, the
Proposed Action could be used to build scientific and educational collaborations around the world,
including other educational institutions and serious citizen astronomers. UH Hilo would work closely with
local high schools and the community to develop opportunities in conducting observations with the new
educational telescope.
ENVIRONMENTAL QUALITY
Goals:
(a) Define the most desirable uses of land within the County that achieves an ecological balance
providing residents and visitors the quality of life and an environment in which the natural
resources of the island are viable and sustainable.
(b) Maintain and, if feasible, improve the existing environmental quality of the island.
(c) Control pollution.
Policies:
(a) Take positive action to further maintain the quality of the environment.
Standards:
(b) Incorporate environmental quality controls either as standards in appropriate ordinances or as
conditions of approval.
(c) Federal and State environmental regulations shall be adhered to.
Discussion: The Proposed Action would have short-term and temporary impacts during construction to
cultural practices, biological resources, scenic resources, geological resources, water resources, air
quality, noise, roadways and traffic, and solid and hazardous waste. BMPs and other measures would be
implemented to minimize impacts.
HISTORIC SITES
Goals:
(a) Protect, restore, and enhance the sites, buildings, and objects of significant historical and cultural
importance to Hawai‘i.
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Policies:
(c) Require both public and private developers of land to provide historical and archaeological
surveys and cultural assessments, where appropriate, prior to the clearing or development of land
when there are indications that the land under consideration has historical significance.
Discussion: PCSI conducted an ALRFI in October 2019 and a CSR in December 2020 for the Proposed
Action. Construction of the Proposed Action would not result in any adverse impacts to any above-ground
archaeological resources (see Section 3.2.2) nor would not impede cultural practices (see Section 0) but
would result in an increase in noise levels (see Section 3.9.2) that could impact cultural practitioners and
practices in the vicinity of the Proposed Action. The increase in noise levels would be short-term and
temporary and would not prevent cultural practices from occurring. In addition, the construction
contractor would coordinate with CMS to anticipate, identify, and mitigate potential noise issues that
could adversely impact dormitory residents. Operation of the Proposed Action would not adversely affect
gathering of cultural resources or impede access to areas utilized for subsistence hunting and gathering.
Based on multiple archaeological studies that have included both surface and subsurface scrutiny, there
is a possibility of subsurface deposits in the area based on the recording of several non-contiguous
archaeological sites near the site of the Proposed Action. However, due to previous disturbance of the
area, it is unlikely that subsurface archaeological deposits or human burials are present within the APE for
the Proposed Action. The measures identified in Section 3.2.3 would be implemented to minimize
impacts.
NATURAL BEAUTY
Goals:
(a) Protect, preserve, and enhance the quality of areas endowed with natural beauty, including the
quality of coastal scenic resources.
(b) Protect scenic vistas and view planes from becoming obstructed.
Policies:
(h) Protect the views of areas endowed with natural beauty by carefully considering the effects of
proposed construction during all land use reviews.
(i) Do not allow incompatible construction in areas of natural beauty.
Discussion: The Proposed Action would not adversely impact scenic resources. The Proposed Action would
introduce a new visual element into the landscape: the 18-foot dome. The dome structure would be
adjacent to Dorm A at the Halepōhaku Mid-Level Support Facility and would not be taller than the existing
buildings. Therefore, the Proposed Action would not substantially obstruct a vista by placing a structure
in the foreground so as to prevent the view, nor would it be incongruous with existing structures currently
in the vista or viewplane.
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NATURAL RESOURCES AND SHORELINE
Goals:
(b) Provide opportunities for recreational, economic, and educational needs without despoiling or
endangering natural resources.
(f) Ensure that alterations to existing landforms, vegetation, and construction of structures cause
minimum adverse effect to water resources, scenic and recreational amenities, and minimum
danger of floods, landslides, erosion, siltation, or failure in the event of an earthquake.
Policies:
(u) Ensure that activities authorized or funded by the County do not damage important natural
resources.
Discussion: The Proposed Action would have short-term and temporary impacts during construction to
biological resources, scenic resources, geological resources, and water resources. BMPs and other
measures would be implemented to minimize impacts. The telescope and dome facility would be designed
and constructed to withstand natural hazards. The Proposed Action is located in Flood Zone D, an area in
which flood hazard is undetermined. However, flooding is not known to occur at the Halepōhaku MidLevel Support Facility.
LAND USE – PUBLIC LANDS
A well-balanced land use pattern capable of meeting the future needs of the County is an essential part
of the General Plan. The Land Use Pattern Allocation Guide (LUPAG), part of the Hawai‘i County General
Plan, is a design tool that guides the direction and quality of future developments. Specifically, LUPAG
designations guide decisions related to future land use.
Goals:
(a) Utilize publicly owned lands in the best public interest and to the maximum benefit for the
greatest number of people.
Policies:
(a) Encourage uses of public lands that will satisfy specific public needs, such as housing, recreation,
open space, and education.
Discussion: As shown in Figure 10, the Proposed Action is located in the Conservation Area. The
Conservation Area consists of forest and water reserves, natural and scientific preserves, areas in active
management for conservation purposes, areas to be kept in a largely natural state with minimal facilities
consistent with open space uses (e.g., picnic pavilions and comfort stations), and lands within the State
Land Use Conservation District. Future development in LUPAG-designated Conservation Areas that are
also within the State Land Use Conservation District is determined through the authorized uses in the
State Land Use Law. As discussed in Section 4.1.2, Halepōhaku is currently approved for the use of
providing support facilities for science activities.
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Figure 10. Land Use Pattern Allocation Guide Districts
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Hawai‘i County Zoning Code
The County of Hawai‘i did not have island-wide zoning until 1967. Prior to that, only Hilo and some other
towns were zoned. Zoning is the main county land use control. All areas on the island, except for Federal
lands like national parks and some areas in the conservation district, are zoned. The Zoning Code lists the
permitted uses within each zone. Permitting uses are those that are allowed without further Planning
Department or Planning Commission approval.
Discussion: The Proposed Action is located within the Maunakea Forest Reserve (Conservation District).
Additional land use controls through the Hawai‘i County Zoning Code are not applied to these lands.

Hāmākua Community Development Plan
The Hāmākua Community Development Plan (CDP) is an official plan that translates the broad goals and
objectives of the Hawai‘i County General Plan to the unique needs and conditions of the Hāmākua CDP
Planning Area, which encompasses the judicial districts of Hāmākua and North Hilo and a portion of the
South Hilo district commonly referred to as Rural South Hilo. CDPs do the following: establish County
policy, direct County actions, guide the policy and actions of State and Federal agencies, and focus and
guide community actions.
The Proposed Action is located on Maunakea at the Halepōhaku Mid-Level Support Facility. These lands
are out of County jurisdiction and are under the jurisdiction of DLNR with portions leased to UH and
managed by CMS. The Hāmākua CDP focuses on “Kōkua Actions” to the agencies and groups that currently
manage resources at the summit and near-summit lands. The following analyzes the Proposed Action’s
consistency with the following applicable Kōkua Action outlined in the Hāmākua CDP:
•

Kōkua Action 36: Provide natural and cultural resource preservation orientation training for tour
operators, rangers, VIS staff, and volunteers in coordination with native practitioners who
practice on Maunakea.

Discussion: As required by the CMP and the CRMP to minimize potential impacts to cultural practices and
beliefs, all persons involved with construction activities shall attend a mandatory training about the
cultural and historical resources on Maunakea.

Special Management Area
The Special Management Area (SMA) is the area of the island that is in close proximity to the shoreline.
The SMA permit was established in 1975 with the enactment of Act 176, Shoreline Protection Act.
Pursuant to HRS Chapter 205A, all state and county agencies shall enforce the CZM objectives and policies
defined in HRS Section 205A-2 (see Section 4.1.3). The County of Hawai‘i Planning Department
administers SMA permits for the island of Hawaii.
The Proposed Action is inland, away from shoreline, and is not located within the SMA.
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5.0 Findings and Conclusions
5.1 Significance Criteria
HAR Chapter 11-200.1 provides significance criteria for which all projects in Hawaii are assessed. These
significance criteria and their relationship to the Proposed Action are as follows:
(1) Irrevocably commit a natural, cultural, or historic resource.
The Proposed Action would not irrevocably commit a natural, cultural, or historic resource. Construction
of the Proposed Action would result in minimal vegetation clearing. Vegetation disturbance would be
restricted to the extent necessary to complete construction of the Proposed Action. The existing māmane
tree is not located within the project footprint and would not be impacted by construction.
In addition, construction of the Proposed Action would not result in any adverse impacts to any aboveground archaeological resources, including SIHP 50-10-23-10314, SIHP 50-10-23-09074, SIHP 50-10-2309075, and SIHP 50-10-23-09076. Based on multiple archaeological studies that have included both
surface and subsurface scrutiny, there is a possibility of subsurface deposits in the area based on the
recording of several non-contiguous archaeological sites near the site of the Proposed Action. However,
due to previous disturbance of the area, it is unlikely that subsurface archaeological deposits or human
burials are present within the APE for the Proposed Action.
(2) Curtail the range of beneficial uses of the environment.
The Proposed Action would be located in an area adjacent to Dorm A at the Halepōhaku Mid-Level Support
Facility. The site is currently used for equipment storage. The Proposed Action would not result in
significant impacts to the environment. The majority of potential impacts would be short-term and
temporary. The Proposed Action would have beneficial impacts to education due to the increase of
teaching, training, and research opportunities for Hawai‘i students in the field of astronomy.
(3) Conflict with the State’s environmental policies or long-term environmental goals established by law.
HRS Chapter 344 states that “It shall be the policy of the State, through its programs, authorities, and
resources to:
(1) Conserve the natural resources, so that land, water, mineral, visual, air and other natural
resources are protected by controlling pollution, by preserving or augmenting natural resources,
and by safeguarding the State’s unique natural environmental characteristics in a manner which
will foster and promote the general welfare, create and maintain conditions under which
humanity and nature can exist in productive harmony, and fulfill the social, economic, and other
requirements of the people of Hawaii.
(2) Enhance the quality of life by:
a. Setting population limits so that the interaction between the natural and artificial
environments and the population is mutually beneficial;
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b. Creating opportunities for the residents of Hawaii to improve their quality of life through
diverse economic activities which are stable and in balance with the physical and social
environments;
c. Establishing communities which provide a sense of identity, wise use of land, efficient
transportation, and aesthetic and social satisfaction in harmony with the natural
environment which is uniquely Hawaiian; and
d. Establishing a commitment on the part of each person to protect and enhance Hawaii’s
environment and reduce the drain on nonrenewable resources.”
As discussed in Section 3.0, the Proposed Action would have short-term and temporary impacts during
construction that would be less than significant impacts to biological resources, scenic resources,
geological resources, and water resources. BMPs and other measures would be implemented to minimize
impacts.
(4) Have a substantial adverse effect on the economic welfare, social welfare, or cultural practices of the
community or State.
Construction activities would result in temporary, positive economic activity in the form of construction
jobs and material procurements.
During the operational phase, the facility would mostly be operated by the faculty members and students
from the UH Hilo Department of Physics and Astronomy. The initial operating budget, exclusive of salaries,
would be approximately $50,000 per year, which would cover software licenses, facility repairs, minor
upgrades, preventive maintenance, etc. The modest increase in employment would generate a small
increase in direct spending, which in turn would generate further economic activity.
(5) Have a substantial adverse effect on public health.
The Proposed Action would have some temporary, short-term, minor impacts to water resources, air
quality, and the existing noise environment; however, these impacts would be minimized through the
implementation of BMPs and other measures, as applicable, and would not affect public health.
Due to the remote location of the project site, there would be no impact to emergency vehicle access
during construction and any emergency calls could be met by the existing fire, police, and emergency
medical services force.
(6) Involve adverse secondary impacts, such as population changes or effects on public facilities.
The Proposed Action would not have growth-inducing effects or changes in the pattern of land use, or
related effects on air, water, or other natural systems. The Proposed Action would result in an increase of
teaching, training, and research opportunities for Hawai‘i students in the field of astronomy. Therefore,
secondary impacts from the Proposed Action would be beneficial.
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(7) Involve a substantial degradation of environmental quality.
As discussed in Section 3.0, no long-term negative impacts are anticipated from implementation of the
Proposed Action. All impacts would be short-term and temporary during construction and would be
minimized through the implementation of BMPs and other measures.
(8) Is individually limited but cumulatively has a considerable effect upon the environment or involves a
commitment for larger actions.
No other actions have occurred or are expected to occur in the future. The impacts associated with the
Proposed Action would either be beneficial or short-term and temporary, and there would be no
cumulative impacts.
(9) Have a substantial adverse effect on a rare, threatened, or endangered species, or its habitat.
Although forest birds, including the Species of Concern ‘amakihi, ‘apapane, and ‘i‘iwi, and the endangered
palila are known to occur at Halepōhaku, impacts to the species are not expected. The project site is small
and not in an area with an abundance shrubs and trees; therefore, it is not prime habitat for forest birds.
The endangered Hawaiian hoary bat is not known to regularly occur within the project area, and no trees
would be removed during construction of the Proposed Action. Therefore, impacts to the Hawaiian hoary
bat are not expected.
(10) Have a substantial adverse effect on air and water quality or ambient noise levels.
Construction of the Proposed Action would have short-term and temporary impacts to air quality from
the generation of dust or particulate matter and exhaust fumes from vehicular travel to and from the
project site and from equipment operations during construction activities. Construction activities would
include grading and vehicle and equipment engine operations. Because the level of criteria pollutants in
Hawai‘i are consistently below Federal and State AAQS, and because air pollutants are rapidly dispersed
by strong winds, increasing levels of criteria pollutants at the project site from construction activities are
not expected to exceed the Federal of State AAQS. The only impacts to air quality during operation of the
Proposed Action would be from the generation of dust or particulate matter and exhaust fumes from
vehicular travel to and from the project site.
Contaminants associated with equipment during construction may leak and percolate into groundwater
or be transported off-site to surface waters. With the implementation of BMPs, impacts to water
resources during the short-term construction period would be less than significant.
The use of heavy equipment and small power equipment would be required to construct the facility, which
would result in short-term and temporary noise during daylight hours.
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(11) Have a substantial adverse effect on or be likely to suffer damage by being located in an
environmentally sensitive area such as a flood plain, tsunami zone, sea level rise exposure area, beach,
erosion-prone area, geologically hazardous land, estuary, fresh water, or coastal waters.
The Proposed Action is located at the Halepōhaku Mid-Level Support Facility on Maunakea and is not
located in an environmentally sensitive area.
(12) Have a substantial adverse effect on scenic vistas and viewplanes, during day or night, identified in
county or state plans or studies.
The Proposed Action would not adversely impact scenic resources. The Proposed Action would introduce
a new visual element into the landscape: the 18-foot dome. The dome structure would be adjacent to
Dorm A at the Halepōhaku Mid-Level Support Facility and would not be taller than the existing buildings.
Therefore, the Proposed Action would not substantially obstruct a vista by placing a structure in the
foreground so as to prevent the view, nor would it be incongruous with existing structures currently in
the vista or viewplane.
(13) Requires substantial energy consumption or emit substantial greenhouse gases.
Construction of the Proposed Action would result in the short-term and temporary release of greenhouse
gases from vehicular and equipment engine operations. Operation of the Proposed Action would not
result in the release of greenhouse gases. The telescope would generally be operated remotely from the
UH Hilo campus to accommodate students in the classroom; therefore, vehicular travel to the site would
be minimal and intermittent and not substantially result in the emission of greenhouse gases.

5.2 Anticipated Finding of No Significant Impact
Based on the significance criteria set forth in HAR Chapter 11-200.1 and discussed in Section 5.1, it is
anticipated that the Proposed Action would not have a significant effect on the environment and that a
Finding of No Significant Impact (FONSI) would be filed with the State of Hawai‘i Office of Planning and
Sustainable Development’s Environmental Review Program following the public comment period.
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6.0 Agency and Public Consultation
6.1 Pre-Assessment Consultation
Prior to the preparation of the Draft EA, a pre-assessment consultation letter was sent to Federal, State,
and County agencies; elected officials; non-governmental organizations; Native Hawaiian Organizations;
and other interested parties. The letter, dated February 8, 2021, provided a summary of the project
background, Proposed Action, and community engagement activities, and requested comments on the
Proposed Action. Twenty-nine comments were received. A copy of the pre-assessment letter, distribution
list, and response letters are provided in Appendix E.

6.2 Public Outreach Virtual Engagement
UH Hilo initiated a public outreach campaign in September and October 2020 at the request of the UH
Board of Regents for additional community outreach prior to moving ahead with further plans. This
outreach was aimed at informing and educating the public about the new educational telescope and UH
Hilo’s desire to install it at Halepōhaku. Comments were received through an online open house website
and documented at the end of the outreach process. MKMB expressed interest in the outreach efforts
and received a presentation on the final results during their regular meeting on January 12, 2021.
The primary goal of the outreach effort was to communicate the proposed new telescope’s educational
and community uses, purpose, size, location, and components to the public and to collect input. Due to
the COVID-19 pandemic, face-to-face engagement with stakeholders and the community was not
considered due to public health concerns. Consequently, the public outreach effort consisted of 100%
virtual engagement tools. These tools included the following:
•

•

•

Virtual Open House. A virtual open house website was developed and launched for a 30-day
period during which the public was invited to visit the website to learn more about the proposed
new educational telescope and the proposed site and to leave comments.
Informational and Promotional Materials. The project team developed informational material to
be used and shared publicly via the open house website, through direct emails and press releases,
and at stakeholder meetings.
Stakeholder Meetings. Stakeholders from community organizations, civic clubs, educational
institutes, and other relevant organizations were invited to attend a virtual meeting via the Zoom
web conferencing platform to learn about the proposed project.

The majority of the community feedback content was received through the virtual open house comment
form submissions. A total of 355 individual comments were submitted.
The community outreach objectives, activities, results, and all comments received are documented in the
New Educational Telescope Community Outreach Final Report included with this Draft EA as Appendix F.
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1.0 INTRODUCTION
Under contract to SSFM, International (SSFM), Pacific Consulting Services, Inc. (PCSI) has
prepared this Cultural Impact Assessment (CIA) in support of the proposed location of the UH Hilo
Educational Telescope at the Halepōhaku Mid-Level Support Facility on Mauna Kea1, Kaʻohe Ahupuaʻa,
Hāmākua District, Island of Hawaiʻi (Figures 1 and 2). The project proponent is the University of HawaiʻiHilo (UHH). The 19.3-acre Halepōhaku Mid-Level Support Facility is leased from the State of Hawaii and
managed by the University of Hawaiʻi (CDUP No. HA-1819, Tax Map Key [3] 4-4-15:12) and includes
modern buildings housing offices and dormitories, the Onizuka Center for International Astronomy (OCIA),
the Visitor Information Station (VIS), and several historic buildings.
The new educational telescope facility at Halepōhaku will replace the Hōkū Keʻa Observatory
(planned for decommissioning) located at the summit. This new telescope will be used by students for
training in modern astronomical observing techniques, developing skills in scientific research, and
communicating science to the general public.
1.1 PROJECT PURPOSE, REGULATORY GUIDANCE, AND AREA OF POTENTIAL EFFECT (APE)
The purpose of developing this CIA was to gather together information concerning historic
properties, cultural resources, and traditional practices that may be impacted by the proposed UH Hilo
Educational Telescope at Halepōhaku. The CIA was prepared pursuant to Act 502 (House Bill No. 2895,
signed into law on 26 April 2000), and in accordance with the Office of Environmental Quality Control
(OEQC) “Guidelines for Assessing Cultural Impact,” (adopted by the State of Hawai‘i Environmental Council
on 19 November 1997). The CIA was also prepared in accordance with Hawaiʻi Revised Statute (HRS)
Chapter 343 (Environmental Impact Statements), which serves to “…ensure that environmental concerns
are given appropriate consideration in decision making…” (HRS Chapter 343-1).
In addition to the regulatory statutes noted above, the current study draws upon HRS Chapter 6E8 as well as Title 13 of the Hawaii Administrative Rules (HAR), Subtitle 13 (State Historic Preservation
Division Rules), Chapter 275: (Rules Governing Procedures for Historic Preservation Review for
Governmental Projects) for pertinent definitions and methodologies concerning historic properties and
cultural resources.
The proposed project activities include:
•

Construction of an observatory building to house the telescope and associated equipment; and

•

Conduit trench excavations for utilities servicing the telescope.

The Area of Potential Effect (APE) is approximately 1,200 square feet (0.03 acres) bounded on the
west by Halepōhaku Dorm “A,” on the north and east by a graded access road, and arbitrarily on the south
(see Figure 2).
1.2 METHODS
Understanding the cultural setting of an area includes compiling and analyzing archival, historical,
and traditional information from many sources. In addition to written or published sources, identifying and
inviting individuals and groups to share their knowledge relating to traditional practices and beliefs is
important to developing a well-rounded, informed, understanding of a proposed project’s cultural setting.

1

Where applicable, geographic names follow the Hawaii Geographic Names Board Place Names (October 2018).

Section 1 of Act 50 states that the preparation of environmental assessments…should identify and address effects on Hawaii’s culture, and
traditional customary rights and notes that native Hawaiian culture plays a vital role in preserving and advancing the unique quality of life and the
‘aloha spirit’ in Hawai‘i. Articles IX and XII of the state constitution, other state laws, and the courts of the State impose on governmental agencies
a duty to promote and protect cultural beliefs, practices, and resources of native Hawaiians as well as other ethnic groups.”
2

1

Figure 1 Island of Hawaiʻi Showing the District, Ahupuaʻa, Mauna Kea Science Reserve,
Natural Area Reserve, and Project Location.

2

Figure 2 Halepōhaku Mid-Level Facility Showing Proposed Location APE for the New
Teaching Telescope (Red Box)

3

Prior to contacting and consulting3 with interested parties familiar with and knowledgeable of Mauna
Kea’s cultural traditions, PCSI staff conducted a historical and archaeological literature review of the
Halepōhaku project area in order to assess any potential effect on historic properties or other cultural
resources. The background research was completed using various documentary and archival resources,
including the State Historic Preservation Division’s (SHPD) database of archaeological reports, the SHPD
report library, a Land Commission Awards (LCA) review via the Bureau of Conveyances, a review of historic
maps, and a review of Mauna Kea reports on file at PCSI. Because the project area has been the subject
of several archaeological studies, including an SHPD-approved archaeological inventory survey (AIS;
McCoy and Nees 2010), no ground-disturbing archaeological activities (e.g., archaeological excavations)
have been undertaken or are being considered as part of the current project.
Finally, consultation letters for this CIA were sent to a broad spectrum of the community (e.g.,
organizations, government agencies, and individuals) for input. In addition, an invitation to participate was
published in the Office of Hawaiian Affairs’ Ka Wai Ola newsletter in December 2021. The results of the
consultation are presented below.
2.0 ENVIRONMENTAL BACKGROUND
2.1 SETTING
Mauna Kea is the highest (4,205 m4 [13,796 ft] above sea level [asl]) and second largest of the five
shield volcanoes forming the island of Hawaiʻi and is between 600,000 and 1.5 million years old (DePaolo
and Stolper 1996; Moore and Clague 1992; Sharp and Rene 2005; Wolfe et al. 1997) (Figure 3). The oldest
stage of volcanism consists of a basaltic shield called the Hāmākua Volcanic Series (Stearns and
Macdonald 1946) or the Hāmākua Group (Porter 1979). The most recent stage of volcanism consists of
andesitic lavas (Macdonald and Abbott 1970:142; Sherrod et al. 2007; Wolfe and Morris 1996; Wolfe et al.
1997) called the Laupāhoehoe Volcanic Series (Stearns and Macdonald 1946) or the Laupāhoehoe Group
(Porter 1979). Even though the last eruption occurred sometime between 4,580 and 8,200 years ago
(Sherrod et al. 2007:470), the U.S. Geological Survey (USGS) considers Mauna Kea to be an active postshield volcano (U.S. Geological Survey 2002).
2.2 CLIMATE, HYDROLOGY, AND FLORA
The climate at Halepōhaku is dry and cool, with an annual mean rainfall of approximately 25 inches
(635 milimeters) and a temperature range of between 30° and 70°F (Giambelluca et al. 2014). Precipitation
in the form of snow is rare at Halepōhaku. Prevailing winds are from the northeast. There are no permanent
streams on the south flank of Mauna Kea, and the nearest sources of permanent water are springs and
seeps located in Waikahalulu Gulch (Wentworth and Powers 1943) The summit region is dry and cold with
little difference in the mean minimum and mean maximum temperature ranges throughout the year.
Precipitation at the summit averages approximately 204 mm (8.0 inches) per year (). Prevailing winds at
the summit are from the east-northeast.
Halepohaku is situated at the transitional zone between two overlapping vegetation communities:
sub-alipine xerophytic scrubland and the mamane (Sophora chrysophylia) parkland. The scrubland is
characterized by pukiawe (Styphella tameianeiae), noho-anu (Geramium cuneatum), ʻohelo (Vaccinium
reticulatum), and naʻenaʻe (Raillardia ciliolate). The parkland is dominated by mamane and ʻaheahea
(Chenopodium oahuense)
3.0 HISTORICAL BACKGROUND
McEldowney (1982), Langlas (Langlas et al. 1997; Langlas 1999), Maly (Maly 1998, 1999; Maly
and Maly 2005), and McCoy and Nees (2010) have summarized the traditional culture history, traditions,
historical accounts, oral histories, and spiritual significance of Mauna Kea’s summit region through early
journal accounts, maps, ethnographic collections, Boundary Commission testimonies, and oral interviews.
Because of State and County imposed restrictions due to the COVID-19 pandemic, consultation for this project relied solely on USPS mail,
email, and other electronic means.
4
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Figure 3. The Summit Plateau Looking Northeast with Pōhakoloa Gulch in the Foreground, Puʻu Kūkahauʻula
(summit) at the top center, and Puʻu Makanaka in the Distance.

McCoy and Nees (2010) summarized the cultural history and previous archaeological work on Mauna Kea.
The overview that follows is based on these studies, which should be consulted for more detail.
3.1 PLACE NAMES, MYTHS, LEGENDS, AND TRADITIONAL HISTORIES
Place names in the Mauna Kea summit region are a mix of traditional and modern nomenclature.
Mauna Kea has been interpreted literally as White (Kea) Mountain (Mauna), but also as a reference to the
union between the gods Wākea and Papa that formed the mountain (Ellis 1979:292). In an account and
mele of Queen Emma’s trip to Lake Waiau in 1881 or 1882, de Silva and de Silva (2007) present details
about the names of the mountain and Lake Waiau:
Although Maunakea is popularly translated as “white mountain,” Kea is also an abbreviated
form of Wakea, the sky father who, with Papa, the earth mother, stands at the apex of
Hawaiian genealogy. Mauna Wakea is thus viewed traditionally as the sacred meeting
point of sky and earth, father and mother, Wakea and Papa. Emma’s poets were wellacquainted with the older name and its lasting significance; they refer to Waiau as “ka piko
on Wakea”—as the mountain’s navel/genital/umbilical/connecting-point/center (de Silva
and de Silva 2007: footnote 7).
The currently used name for the summit is Kūkahauʻula (“Kūkahauʻula of the red-hewed dew or
snow”), instead of the formerly used Puʻu Wekiu, and refers to the legendary husband of Līlīnoe and an
ʻaumakua (family deity) of fishermen (Hibbard 1999). Maly and Maly (2005:vi) give the name as Puʻu o
Kūkahauʻula, which they say was “named for a form of the god Ku, where the piko of new-born children
were taken to insure long life and safety.” According to Maly and Maly (2005:vi):
The name Puʻu of Kukahauʻula is the traditional name of the summit cluster of cones on Mauna
Kea, appearing in native accounts and cartographic resources until c. 1932. The recent names,
Puʻu Wekiu, Puʻu Hauʻoki and Puʻu Haukea, have…been used since the 1960s (since the
development of astronomy on Mauna Kea), and have displaced the significant spiritual and
cultural values and sense of place associated with the traditional name, Puʻu o Kukahauʻula.
The names Kūkahauʻula and Līlīnoe are both attributed to cinder cones in the summit region:
Kūkahauʻula at the summit and Līlīnoe immediately southeast of the summit cluster. These names, along
with that of Waiau, appear on Lyon’s 1884 sketch map (Figure 4), and Līlīnoe and Waiau are repeated in
the survey of the summit region conducted in 1892 by Alexander. Kūkahauʻula is given as the name of “the
highest peak” even earlier in 1873 land boundary testimonies. Of the place names in the summit region,
these three are applied the earliest and most consistently to specific landmarks on the mountain. In
compiling the 1892 map of Mauna Kea, W.D. Alexander refers to these as "genuine native names.”
Some contemporary Native Hawaiian cultural practitioners continue to view Mauna Kea as a firstborn child of Papa and Wākea, and thus, the mountain is revered as “the hiapo, the respected older sibling
of all Native Hawaiians” (Kanahele and Kanahele 1997 in Langlas 1999:7). Cultural practitioner Kealoha
Piscotta explains that this link to Papa and Wākea “is the connection to our ancestral ties of creation” (Orr
2004:61). Pualani Kanakaʻole Kanahele states that “the very fact that it is the ‘Mauna a Wākea’ tells you
that it is the mauna that is meeting Wākea” (Maly 1999:A-368).
Traditional genealogical mele and moʻolelo (stories, traditions) recount associations between
Mauna Kea and Poliʻahu, Līlīnoe, Waiau, and Kahoupakane. In a moʻolelo recounting the travels of Pūpūkani-ʻoe, it was said that Mauna Kea was a mountain “on which dwell the women who wear the kapa hau
(snow garments)” (Maly and Maly 2005:31). Another moʻolelo, which dates to the 1300s, explains that KaMiki was sent atop Mauna Kea’s summit to the royal compound of Poliʻahu, Līlīnoe, and their ward, Kapiko-o-Waiau, to fetch water for use in an ʻai-lolo ceremony (Maly and Maly 2005:42-43).
In 1931, Emma Ahuʻena Taylor, a historian of Hawaiian descent with genealogical ties to the lands
of Waimea and Mauna Kea, reported on Poliʻahu’s residence at Mauna Kea, but also described the creation
of Lake Waiʻau. She wrote:
Poliahu, the snow-goddess of Mauna-kea, was reared and lived like the daughter of an
ancient chief of Hawaii. She was restricted to the mountain Mauna-kea by her godfather
Kane. She had a nurse Lihau who never left her for a moment. Kane created a silvery
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Figure 4. Map Titled Kaohe and Humuula Hawaii Government Survey Map
by C.J. Lyons 1891 (Hawaii State Archives Registered Map 1641).
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swimming pool for his daughter at the top of Mauna-kea. The pool was named Wai-au.
The father placed a supernatural guard [Mo`o-i-nanea] at that swimming pool so that
Poliahu could play at leisure without danger of being seen by a man… (Maly and Maly
2005:53).
According to Taylor, on Mauna Kea, Poliʻahu’s attendants Līlīnoe, Lihau, and Kipuʻupuʻu drove
away her suitor, Kūkahauʻula (the pink-tinted snow god). But Moʻo-i-nanea allowed the snow god to
embrace Poliʻahu, and to this day, Taylor reports, “Ku-kahau-ula, the pink snow god, and Poliʻahu of the
snow white bosom, may be seen embracing on Mauna-kea” (Maly and Maly 2005:53).
Of the several place names in the vicinity of Halepohaku, Puʻu Kalepeamoa (lit. the comb by a
chicken) is the only one to appear on early government survey maps and in the literature on late nineteenth
century expeditions to the summit (Figure 4). The Mauna Kea-Humuula trail, first plotted by Alexander in
1892, is shown passing near or through the Halepohaku area.
3.2 LAND USE
The summit of Mauna Kea is located in Kaʻohe Ahupuaʻa, Hāmākua District. Kaʻohe is a large
ahupuaʻa found in what Lyons referred to as the "almost worthless wastes of interior Hawaii:"
Then there are the large ahupuaas which are wider in the open country than the others,
and on entering the woods expand laterally so as to cut off the smaller ones, and extend
toward the mountain till they emerge into the open interior country; not however to
converge to a point at the tops of the respective mountains. Only a rare few reach those
elevations, sweeping past the upper ends of all the others, and by virtue of some privilege
in bird-catching, or some analogous right, taking the whole mountain to themselves...The
whole main body of Mauna Kea belongs to one land from Hamakua, viz., Kaohe, to whose
owners belonged the sole privilege of capturing the ua`u, a mountain-inhabiting but seafishing bird.
These same lands generally had the more extended sea privileges. While the smaller
ahupuaas had to content themselves with the immediate shore fishery extending out not
further than a man could touch bottom with his toes, the larger ones swept around outside
of these, taking to themselves the main fisheries much in the same way as that in which
the forests were appropriated. Concerning the latter, it should here be remarked that it
was by virtue of some valuable product of said forests that the extension of territory took
place. For instance, out of a dozen lands, only one possessed the right to kalai wa`a, hew
out canoes from the koa forest. Another land embraced the wauke and olona grounds, the
former for kapa, the latter for fish-line (Lyons 1875:111).
The boundaries of Kaʻohe, as shown on modern maps, are open to question. A map of the adjoining
Humuʻula Ahupuaʻa made by S.C. Wiltse in 1862 (Hawaii State Archives Register Map No. 668) included
the adze quarry and Lake Waiau, which was labeled on the map as “Pond Poliahu.” Maly and Maly
(2005:280-287) note that
By the time the Commissioners of Boundaries were authorized to certify the boundaries for
lands brought before them in 1874, disputes over the boundary of Humuʻula and Kaʻohe
had arisen…[and]…by the time of settlement in 1891, the boundary of Humuʻula was taken
down to around the 9,000 foot elevation, with Kaʻohe taking in the entire summit region.
The testimony of Kahue of Humuʻula, presented in Maly and Maly (2005:287), mentions the
boundary running from a gulch called Kahawai Koikapue, where mele were sung, to Waiau and then to the
summit which was called Puʻuokūkahauʻula. Parenthetically, there is a note that “half of the water in the
gulch belonging to Kaʻohe and half to Humuʻula.”
In addition to the district and ahupuaʻa system of land tenure, there were other traditional land
classifications, including one that employed the term wao for a series of natural and cultural zones (Malo
1951:16-18). According to some descriptions, the wao kanaka was a low-lying coastal area where the
makaʻāinana were free to move and inhabit. The wao kele was the upland forested area that the
maka`āinana could only access for gathering purposes. The wao akua, which was believed to be inhabited
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by akua, was the subalpine desert region above the tree line. The maka`āinana were hesitant to venture
into the wao akua and could do so only by offering prayer and displaying great respect (NASA 2005:3-18,
3-19).
The Mauna Kea summit region is commonly described today as lying within the wao akua, which
is different, however, from Malo’s description of this zone which placed it at a lower elevation in forested
lands (Malo 1951:17). As noted in the footnotes to Malo’s Hawaiian Antiquities (Malo 1951:18), wao akua
can also be understood to mean “a remote desolate location where spirits, benevolent or malevolent, lived
and people did not live. Usually these places were deep interior regions, inhospitable places such as high
mountains, deserts and deep jungles. These areas were not necessarily kapu but were places generally
avoided out of fear or respect” (PHRI 1999, 24). When Rev. William Ellis toured Hawaiʻi Island in 1823, he
noted the reluctance of native Hawaiians to venture into the summit areas of Mauna Kea:
…numerous fabulous tales relative to its being the abode of the gods, and none ever
approach the summit---as, they say, some who have gone there have been turned to stone.
We do not know that any have been frozen to death; but neither Mr. Goodrich, nor Dr.
Blatchely and his companion, could persuade the natives, whom they engaged as guides
up the side of the mountain, to go near its summit (Ellis 1979:292).
Although the ahupua`a system (including kapu restrictions) of land and resource management no
longer exists legally, knowledge of some traditional kapu have been passed down and endure. In Maly
(1999: A-371), Pualani Kanakaʻole Kanahele stated that she learned from her kūpuna that the forested
regions are not the realm of humans but rather that the forest’s kupa (citizens) are the trees. Kanahele
notes that “when I go maha`oi [intrude] in their realm, I have to ask permission to be up there.” Likewise,
Irene Lindsey-Fergerstrom indicated that in the context of taking piko up to the Mauna Kea summit, that
her tūtū (grandmother) had knowledge of the kapu restriction that only ali`i were permitted on the summit
(Maly 1999:A-390).
During pre-Contact times, the slopes of Mauna Kea, above the limits of agriculture and permanent
settlement, were a vast montane “wilderness” probably known to only a small number of Hawaiians
engaged in primarily “special purpose” activities such as bird-catching, canoe making, stone-tool
manufacture, or burial of the dead (McEldowney 1982); ethnographic information relating to specific activity
localities is generally lacking although archaeological evidence provides some evidence of past land use in
the form of adze production (primarily at the Mauna Kea Adze Quarry but elsewhere as well), human burial,
and the erection of shrines.
Early post-Contact ascents of Mauna Kea by Europeans and Hawaiians occurred throughout the
nineteenth century, including Queen Emma’s famous visit to Lake Waiau in 1881 or 1882 (de Silva and de
Silva 2007). de Silva and de Silva (2007:5) note that
the historical record of pilgrimages to Maunakea is not limited to Emma’s mele and
Phillips’s moʻolelo. Steve Desha writes, that as a young man, Kamehameha Pai`ea went
to Waiau to pray and leave an offering of ʻawa. Kamakau tells us that Kaʻahumanu made
the same journey in 1828 in an unsuccessful attempt to retrieve the iwi of her ancestress
Lilinoe. Kauikeaouli visited Waiau and the summit in 1830, Alexander Liloliho in 1849 and
Peter Young Kaʻeo in 1854.
3.2.1 PRE-CONTACT PERIOD LAND USE
While the summit region was known and accessible to early Hawaiians, the only activity that is
known with certainty to have occurred during the pre-contact period is the manufacture of stone adzes.
Radiocarbon dates on wood charcoal and 230 Thorium dates on branch coral indicate that the adze quarry
was in use over a period of possibly as much as 700 years between ca. A.D. 1100 and 1800 (McCoy
1986:Figure 28; 1990:Figure 4), although a shorter chronology of perhaps just 500 years now seems more
likely. When the quarry was abandoned is unknown and may never be known with any certainty, but there
is some evidence that it may have occurred as late as European contact in 1778 or shortly thereafter.
An interesting account of the adze quarry was published by Brigham at the turn of the 20th century:

9

Let us climb to the workshop of the adze maker. All these were in high places, and one on
Mauna Kea, Hawaii, was nearly 12,900 ft. above the sea. As good clinkstone was not found
in many places the known quarries hardly exceeded half-a-dozen. On Hawaii was the most
important of all, that on Mauna Kea, where the workmen could only work in favorable
seasons for the snow frequently covered the quarry, but from the immense quantity of
fragments and chips the work must have extended over many generations; so far as
known, this was the earliest quarry exploited, and it is puzzling how the place was
discovered when we consider the aversion the Hawaiians had to even visiting those high,
bleak and desert regions, the supposed abode of spirits not always friendly. It is possible
that the tradition which speaks of the survivor of the deluge of Kahinalii grounding on
Mauna Kea and following the receding waters to the lower levels, discovering the koi
pohaku on the way, may point to the considerable antiquity of adze-making in this place,
but I am inclined to believe that all traditions of the Hawaiian deluge date after the coming
of the Spanish discoverers. It has always seemed strange that the axe-makers did not bring
the raw material down to their homes and work it up in comfort instead of freezing in their
kapa garments at this great altitude. It may be that the mystery of the place and its very
solitude kept the trade in few hands and so enhanced the value of a tool that so many must
have (Brigham 1902:75-76).
Below the summit region, as noted below, other activities related to stone resource procurement
(e.g., octopus lure sinkers and bird cooking stones) occurred.
3.2.2 POST-CONTACT PERIOD LAND USE
Changes to traditional Hawaiian lifeways began soon after the arrival of Captain James Cook in
1778. One significant change was the rapid adoption of Western tools, clothing and other items, initially by
the chiefs and subsequently by commoners. The impact on traditional technologies is known in a general
way from historic accounts, such as diaries and newspapers, but for remote centers of traditional crafts,
such as the Mauna Kea Adze Quarry, there is little or no information on how long they continued to be
utilized before abandonment.
The first recorded ascent of Mauna Kea by a European was made by the Rev. Joseph Goodrich
on August 26, 1823 (Goodrich 1833:200). A number of visits followed shortly thereafter, including ones by
such prominent figures as the renowned botanist David Douglas (see Maly and Maly 2005 for a
comprehensive overview of early visits and expeditions to the top of Mauna Kea). Macrae mentions that
Goodrich found a “heap of stones” on a cinder cone which many have interpreted as located on the summit.
Macrae’s description suggests a cinder cone at a lower elevation on the edge of the summit plateau:
Rev. Joseph Goodrich, who, on this occasion, was unfortunately laid up with mountain
sickness, had on 26th August, 1823, reached the summit of Mauna Kea. This is the first
recorded instance of the ascent of this mountain, although Mr. Goodrich mentions that on
reaching the top of one of the terminal cones that encircle the main plateau of Mauna Kea,
he discovered a heap of stones, probably erected by some former visitor. Who this former
visitor was is unknown, but he was probably one of the white men that in the early years of
the nineteenth century got a living by shooting wild bullocks that roved on the side of Maunt
Kea. It is very unlikely that any native had reached the top of the terminal cones on the
summit, owing to being unprovided with warm clothing to resist the great cold and also to
the fact that the natives had a superstitious dread of the mountain spirits or gods. About
six months after the date of the first ascent of Mauna Kea by Mr. Goodrich, the peak was
scaled by Dr. Abraham Blatchley and Mr. Samuel Ruggle, both connected with the
American Mission (Macrae 1922:55).
The early 20th century marked the beginning of a new era in the land use history of Mauna Kea.
Large numbers of wild sheep were devastating the forests below the summit in the early part of the century.
The extent of the devastation was the impetus for a monumental fencing program undertaken by the Civilian
Conservation Corps (CCC) in the 1930s. The CCC was also engaged at the same time in improving roads
and building facilities for visitors. In 1936 the CCC made improvements to what is believed to have been a
section of the old Mauna Kea-Humu`ula Trail, from near the Humu`ula Sheep Station at Kalaieha to the
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summit (Bryan 1939:11). According to Bryan (1939:11), the first stone cabin, from which Halepōhaku takes
its name (Hale Pōhaku-“House of Stone’), was built by the CCC about this same time. Prior to the
construction of a road above Ho`okomo, the cabin at Halepōhaku provided a convenient overnight rest spot
for hikers and ski enthusiasts (McCoy 1984:8).
4.0 PREVIOUS ARCHAEOLOGY
Ten archaeological investigations have been conducted at or near Halepōhaku, including an
archaeological inventory survey5 conducted for the proposed project; no historic properties have been
recorded within the proposed telescope location (Figure 5). Four significant historic properties are located
within approximately 100 meters of the proposed telescope location, but would not be adversely impacted
by the proposed undertaking:
SIHP 50-10-23-10314; pre-Contact traditional lithic scatter
SIHP 50-10-23-09074; historic Halepōhaku Rest House 1
SIHP 50-10-23-09075; historic Halepōhaku Rest House 2; and
SIHP 50-10-23-09076; historic Halepōhaku Comfort Station
In 1979, a one-day reconnaissance survey of the Halepōhaku area was conducted for the “Hale
Pohaku Mid-Level Complex Development Plan.” No archaeological sites were recorded (McCoy 1979).
Three more surveys were conducted between July 1984 and June 1985 as part of the preparation
of a supplemental Environmental Impact Statement (EIS) for a permit to build a new construction laborer
camp (McCoy 1985a, 1991). Seven noncontiguous historic properties (five lithic scatters and two shrines)
were recorded on both sides of the Mauna Kea Observatory Access Road and were collectively designated
as the Puʻu Kalepeamoa Site complex (Statewide Inventory of Historic Places [SIHP] 50-10-23-16244). No
formal boundary was defined for Site 16244 and it appears that the limits coincide with the collective extent
of individual properties (McCoy 1991); each property was also assigned an SIHP number. Two of the
properties (SIHP Sites 10310 and 10311 [both lithic scatters]) are located more than 275 meters south of
the project area. As noted above, SIHP Site 10314 (lithic scatter) is located approximately 100 m north of
the project area.
In 1986, Bonk (Bonk 1986) conducted a reconnaissance survey of a proposed new HELCO
transmission line and substation located at Halepōhaku. No historic sites were found during the survey,
which extended from an existing 69 KV powerline north of the Saddle Road and west of the Mauna Kea
Access Road to the substation location at Halepōhaku.
The subsequent discovery of lithic artifacts in the vicinity of the HELCO substation led to a data
recovery project that involved additional survey and surface collections at 11 different lithic scatters and
limited test excavations of two of the scatters (Sinoto 1987; McCoy 1991). A total of 2,364 artifacts and 129
faunal remains were collected. In addition to the debris related to adze and octopus sinker manufacture, 20
special purpose bird cooking stones called pohaku `eho were recovered. Three radiocarbon dates from
charcoal recovered in fire pits indicate that the site, which has been interpreted as a temporary camp
occupied for the ascent to and descent from the Mauna Kea Adze Quarry, is of late pre-contact age (ca.
AD 1600-1700).
In 1990, a reconnaissance survey at Halepōhaku was conducted in conjunction with the proposed
construction of dormitories for the Japan National Large Telescope (later renamed the Subaru Telescope).
The survey covered the southern portion of the area surveyed by McCoy (1985a) and relocated two lithic
scatters, which were recommended for data recovery investigations (Robins and Hammatt 1990). The data
recovery excavations were conducted in 1993; radiocarbon dates from the project confirmed a late preContact occupation of the area (Hammatt and Shideler 2002).
In 2005, archaeological monitoring was conducted during the installation of four septic tanks at
Halepōhaku (McCoy 2005). No historic properties or subsurface archaeological deposits were recorded
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The archaeological inventory survey was conducted in accordance with Hawaii Revised Statutes (HRS) Chapter 6E,
and Title 13 of the Hawaii Administrative Rules (HAR), Subtitle 13, Chapter 276.
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within the current project area during the monitoring.
In 2016 (Gosser 2016), an archaeological survey was conducted near the Visitor Information
Station as part of infrastructure improvements. No new historic properties were recorded, although several
isolated artifacts were observed.
SIHP SITE 50-10-23-10314
SIHP Site 10314 is one of several sites comprising the Pu`u Kalepeamoa Site Complex (McCoy
1991). The site is characterized as a lithic scatter that includes adze and octopus lure sinker manufacturing
by-products and other artifacts possibly used in other activities, such as wood-working (McCoy 1991). SIHP
Site 10314 covers approximately 2,000 m2. Most of the artifacts were found in a single concentration at the
base of a clump of living and dead mamane trees situated on what is believed to be one of the dunelike
bodies of reworked Pu`u Haiwahine tephra (McCoy 1985b).
The site was re-visited in June of 1985 at which time it was noted that the area had been recently
disturbed. Because of the potential for more damage, surface artifacts were collected from the most
vulnerable areas. A total of 44 artifacts were mapped and collected in an area covering 9 m 2 (McCoy 1985b).
The majority of the artifacts are dunite and gabbro cored bomb fragments related to the manufacture of
octopus lure sinkers and manufacturing tools, which were called fabricators. The concentration contained
only two basalt waste flakes from adze manufacture (McCoy 1991). Since 2012, SIHP Site 10314 has been
visited annually to assess changes. While some natural erosion has exposed additional lithic material, the
site has remained undisturbed.
SIHP SITES 50-10-23-09074, 09075, AND 09076 (THE HALEPŌHAKU REST CAMP AND COMFORT STATION)
The Halepōhaku Rest Camp and Comfort Station comprises three buildings immediately south of
the Halepōhaku Mid-Level Support Facility. The buildings were constructed between 1936 and 1950; SIHP
Sites 09074 and 09075 (Rest Camp) were constructed by the Civilian Conservation Corps between 1936
and 1939, while SIHP 09076 (comfort station) was constructed in 1950 by the Territory of Hawai`i’s Division
of Forestry.
The three buildings of the Halepōhaku Rest Camp and Comfort Station have been individually
recommended as eligible for the National Register of Historic Places (NRHP) and Hawaii’s State Register
of Historic Places under Criterion A and Criterion C. These historic properties are associated with events
that have made a significant contribution to the broad patterns of history, thus fulfilling Criterion A. These
properties also embodies the distinctive characteristics of a type, period, or method of construction, thus
fulfilling Criterion C.
5.0 FIELD SURVEY
Although the APE has been surveyed by archaeologists during multiple projects (see above), PCSI
conducted a pedestrian archaeological inventory survey (AIS)of the APE on 18 October 2019 (Figure 6).
The ground surface of the APE has been heavily modified by a dirt access road, the installation of a septic
system (see Figure 2), and use of the area for equipment storage. No historic properties or surface
archaeological deposits were recorded during the inspection. A mamane tree is present to the east of the
APE. Because the AIS did not record any historic properties, the AIS report will be reported to SHPD (based
on its directives) as an Archaeological Literature Review with Field Inspection (ALRFI; also called an
Archaeological Assessment).
6.0 CONSULTATION
In an effort to more fully understand the cultural and historical background and setting within and
around the project area and bring as much information to the decision-making process for this project as
possible, PCSI sought community input. The consultation process to identify historic and cultural resources
attempts to bridge a gap between historic properties and traditional and customary practices.
While the historic preservation component has been well developed in terms of regulatory efforts,
the traditional and customary practices aspects, with regards to CIAs, has been slower to develop. One
analytical framework for addressing the preservation and protection of customary and traditional native
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practices specific to Native Hawaiian communities has been developed as a result of a court case identified
as Ka Paʻakai O Ka ʻĀina vs. Land Use Commission (Ka Paʻakai). From that court decision, the following
three-part process was developed to evaluate potential impacts and is commonly applied to implement and
satisfy HRS 343 and the Guidelines for Assessing Cultural Impacts:

1. Identify whether any valued cultural, historical, or natural resources are present; and identify the
extent to which any traditional and customary Native Hawaiian rights are exercised;

2. Identify the extent to which those resources and rights will be affected or impaired; and
3. Specify any measures to be taken to reasonably protect Native Hawaiian rights if they are found to
exist.
6.1 CONSULTANTS
Initially, consultation invitation letters were sent to 68 entities (community members, community
groups, and State agencies) on 30 October 2020 and 29 June 2021 either by email or post asking for input
concerning historic sites located in or near the project area, as well as cultural traditions, legends, and
traditional cultural places and practices pertaining to the area; the letter included background information
as well as a project location map. The 68 entities were identified as interested parties by OMKM, primarily
through interactions as part of previous undertakings within University of Hawaii managed lands on Mauna
Kea (Table 1). An additional eight potentially interested entities (three of which were alternate chapters or
individuals of previously contacted community groups) were identified and sent consultation invitation
letters on 1 October 2021.
In addition to the direct mailings, PCSI met with the Kahu Kū Mauna council (KKMC) to discuss the
project. KKMC is a volunteer community-based council from the native Hawaiian community that advises
the Mauna Kea Management Board, OMKM/CMS, and the UH Hilo Chancellor on Hawaiian cultural matters
affecting the UH Management Areas of Mauna Kea.
Table 1. List of Agencies, Groups, and Individuals Invited to Consult
State Agencies
Responded
Department of Hawaiian Home Lands
No
DLNR State Historic Preservation Division
Yes
Office of Hawaiian Affairs
Yes
Hawaii State Aha Moku Advisory Committee
No
Department of Business, Economic Development and Tourism
Yes
Community Groups
KAHEA
No
Nā ‘Ahahui: Moku o Keawe -- Kohala Hawaiian Civic Club
No
Royal Order of Kamehameha I*
Yes
Royal Order of the Crown of Hawai`i
No
Perpetuating Unique Educational Opportunities (P.U.E.O)
No
Queen Liliʻuokalani Trust
No
Nā Wahine O Kamehameha
No
Kailapa Community Association
No
Pi‘ihonua Hawaiian Homestead Community Association
No
Laʻi ʻŌpua Association
No
Waimea Hawaiian Homesteaders’ Association
No
Keaukaha Community Association*
No
Hawaii Island Native Hawaiian Chamber of Commerce*
Yes
Kua O Ka La*
No
Sovereign Councils of the Hawaiian Homelands Assembly*
No
ʻAhahui Kaʻahumanu*
No
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Table 1. List of Agencies, Groups, and Individuals Invited to Consult
Education Groups
American Astronomical Society, Executive Office
American Astronomical Society, Historical Astronomy Division
Hanakahi Council--UHH Native Hawaiian Faculty Advisory Group
Institute for Astronomy*
Edith Kanakaʻole Foundation*
Individuals
Bimo Akiona
Brannon Kamahana Kealoha
C.M. Kahoʻokahi Kanuha
Cheyenne Perry
Cindy Freitas
Clarence Kukauakahi Ching
Dr. Kamana'opono Crabbe
Dwight Vincente
Flores-Case ʻOhana
Hank Fergerstrom
Hannah Springer
J. Leinaʻala Sleightholm
Jim Kauahikaua
Joseph Kualii Lindsey Camara
Kalani Flores
Kala Asing
Kaliko Kanaele
Kama Hopkins
Keahi Warfield
Kealoha Pisciotta
Kehaulani Costa
Kimo Lee
Lanny Sinkin
Lehua Vincent
Leilani Lindsey-Kaapuni
Mamo Bezilla
Mehana Kihoi
Michael Akau
Mike Kaleikini
Mike McCartney
Moses Kealamakia Jr.
Nelson Ho
Patrick Kahawaiolaa
Paul K. Neves
Pua Case
Richard Ha
Thomas Chun
Tiffnie Kakalia
Walter Kaneakua
William Freitas
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No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Table 1. List of Agencies, Groups, and Individuals Invited to Consult
Wilma Holi
Shane Palacat-Nelsen
Leningrad Elarianoff
Uʻilani Naipo
Kālepa Baybayan
Kimo Lee
Wally Lau
Nakoolani Warrington
Wally Ishibashi

No
No
Yes
No
No
No
No
No
No

*Groups or individuals invited to consult on 1 October 2021

Finally, an invitation to participate in the consultation process was published in the Public Notices
section of the December 2021 (Figure 7) edition of the Ka Wai Ola newsletter (Office of Hawaiian Affairs).
6.2 RESPONSES
There were no responses following the Public Notice publication in the Ka Wai Ola newsletter.
Nine responses were returned from the email/postal solicitation. None of the responses provided
specific information concerning historic properties, cultural resources, or traditional practices within the
project area. Nonetheless, several responses provided feedback and recommendations to strengthen the
CIA; several consultants also noted an opposition to further development on Mauna Kea. Below are
summaries of the responses.
•

The Office of Hawaiian Affairs (OHA) requested regulatory clarification concerning why an
archaeological inventory survey (AIS) and an archaeological literature review (ALR) was
being conducted for the project.
o

•

The Office of Hawaiian Affairs also recommended providing invited consultants a more
integrated discussion that provides information concerning how the invited information
could be used and how the invited information might be integrated with other proposed
projects, specifically the Hōkū Keʻa Decommissioning Project, which will remove an
observatory previously used as the UH Hilo Educational telescope from the summit region.
The Halepohaku project will provide a new location for the UH Hilo Educational telescope.
o

•

Subsequent invitations to potential consultants clarified the regulatory aspects as
well as the nature of the consultation request. Most of the invited parties were also
invited to consult on the Hōkū Keʻa Decommissioning Project, which also provided
regulatory and cross-project clarification.

The State Historic Preservation Division (SHPD) had no substantive comments but did
provide several historic preservation-related reports pertinent to the Mauna Kea summit
region.
o

•

As noted above, an AIS (with no subsurface testing) was conducted for the APE.
However, because the AIS resulted in negative findings (no historic properties),
the document will be prepared as an ALR with field inspection following the
guidance of SHPD.

The additional reports were integrated into the CIA

The University of Hawaii-Hilo Hanakahi Council (UHH Native Hawaiian Faculty Advisory
Group) requested a presentation.
o

An email providing links to the overall project, including background information
and project details was provided
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Figure 7. Screen Capture of the December 2021 Public Notice Published in the Ka Wai Ola
Newsletter.
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•

One community member (Mr. Leningrad Elarianoff) provided information
concerning Hawaiian origins passed down to him from his mother who “…was a
story teller who spent many hours with the old folks in Kau trading stories that were
passed down for generations.”

•

One community member (Mr. Kaliko Akulele) did not provide specific information
concerning historic properties or traditional or customary places or practices within
or near the project area but did voice an opposition to any further development on
Mauna Kea (especially the top)

•

The Royal Order of Kamehameha did not provide specific information concerning
historic properties or traditional or customary places or practices within or near the
project area but did voice an opposition to development of any kind on Mauna Kea

•

The President of the Hawaii Island Native Hawaiian Chamber of Commerce
responded saying she would share the provided information with her board and
reply. No additional information was received.

•

The Department of Business, Economic Development and Tourism responded
saying they had no information to provide concerning the subject matter

•

One community member (Mr. Lehua Vincent) responded choosing not participate
but commented that he did not support another telescope on Mauna Kea

7.0 POTENTIAL PROJECT CULTURAL IMPACTS AND RECOMMENDATIONS
7.1 DETERMINING EFFECTS TO SIGNIFICANT HISTORIC PROPERTIES (HAR §13-275-7)
Based on the results of research and consultation, the effect determination for this project is “No
historic properties affected.” Recommendations are provided below.
7.2 CONSULTATION
With respect to the Ka Paʻakai analysis (as described in Section 6.0), the consultation process did
not identify any previously unknown historic properties, traditional properties, or traditional/customary
cultural practices within the proposed project area. As such, based on the consultation process, there is no
indication that any Native Hawaiian resources or rights will be affected or impaired as a result of the
proposed decommissioning project. While the first two components of a Ka Paʻakai analysis can, and
typically do focus directly on a specific project design or area, the third component of mitigation is an
opportunity to speak to and support broader themes of cultural responsibility that can be fruitfully addressed
as recommendations.
7.3 RECOMMENDATIONS
Based on the results of background research and consultation, it is recommended that the effect
determination for this project is “No historic properties affected.” However, because the proposed project
will include ground disturbance in an area near where non-contiguous archaeological deposits have been
recorded, it is recommended that a commitment be made to monitor (with an SHPD-approved monitoring
plan) ground-disturbing activities during construction for identification purposes.
The lack of identified traditional or customary practices within the proposed project area should not
dimmish the need for culturally appropriate protocols being established for the project within a demonstrably
culturally sensitive landscape. Although not mandated by State historic preservation rules, it is
recommended that a cultural monitor be engaged throughout the project planning and implementation.
Likewise, it is also recommended that a cultural monitoring plan (developed in consultation with KKMC) be
established to provide guidance and constancy throughout the project.
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Archaeological Literature Review with Field Inspection in
Support of the UH Hilo Educational Telescope at the
Halepōhaku Mid-Level Support Facility on Maunakea, Hawai‘i
Island, Hawai‘i
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