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Project Summary
Project Name

Hōkū Ke‘a Observatory Decommissioning Project

Location

Mauna Kea Science Reserve, island of Hawai‘i, Hawai‘i

District

Hāmākua

Project Site Tax Map Key

(3) 4-4-015:009 por

Landowners

State of Hawai‘i

Project Site Existing Uses

Astronomy Observatories

State Land Uses

Conservation

Hawai‘i County Zoning

FR – Forest Reserve

Proposed Action

The University of Hawai‘i at Hilo (UH Hilo) intends to decommission the
Hōkū Ke‘a Observatory. The Proposed Action includes full removal of the
Observatory Building and Generator Buildings and associated
telecommunications and electrical infrastructure and partial (minimal)
restoration.

Anticipated Impacts

The Proposed Action would have short-term and temporary impacts
during deconstruction and site restoration activities that would be less
than significant to biological resources, geology and soils, water
resources, air quality, the existing noise environment, traffic and
transportation, socioeconomics, public facilities and services, and natural
hazards. Best management practices (BMPs) and other measures would
be implemented to minimize impacts, as applicable.
The Proposed Action would have beneficial impacts to the visual
environment, cultural practices, and archaeological and historic
resources.
Impacts associated with future actions would be similar to those for the
Proposed Action with the majority of potential negative impacts being
short-term and temporary. The Proposed Action would have indirect and
secondary impacts associated with the loss of an observatory at the
summit, which is the best location for astronomy. It has been determined
that the beneficial impacts of decommissioning and removal of the Hōkū
Ke'a facilities outweigh the adverse impact of loss of the site at the
summit. There could be cumulative impacts to solid and hazardous waste
facilities due to the quantity of waste generated from decommissioning
four observatories at the summit. However, these are expected to be less
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than significant due to the requirement for reuse and recycling as much
of the demolition materials as possible.
There could also be cumulative impacts associated with traffic on
Maunakea Access Road during deconstruction and restoration activities
if the Caltech Submillimeter Observatory schedule is delayed and both
projects are undergoing deconstruction and restoration at the same time.
Proposing Agency

University of Hawai‘i at Hilo

Anticipated Determination

Finding of No Significant Impact (FONSI)

Project Site Permits/
Approvals Required

See Section 2.5

EA Preparer

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

Consultations

See Section 6.0
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Project Description

1.0 Project Description
1.1 Introduction
The University of Hawai‘i at Hilo (UH Hilo) intends to decommission the Hōkū Ke‘a Observatory Building,
Generator Building, and associated telecommunications and electrical infrastructure and restore the site
to the extent practicable. The deconstruction, removal, and restoration activities would be conducted
pursuant to a Site Decommissioning Plan (SDP) that includes a Site Deconstruction and Removal Plan
(SDRP) and a Site Restoration Plan (SRP) (Appendix A). Use of the site for astronomy purposes would be
permanently ended, and no astronomy re-use is contemplated.
This project is subject to the state environmental review process prescribed under Chapter 343
(Environmental Impact Statements), Hawai‘i Revised Statutes (HRS), as amended, also known as the
Hawai‘i Environmental Policy Act, and Title 11, Chapter 200.1 (Environmental Impact Statement Rules),
Hawai‘i Administrative Rules (HAR). Under these regulations, nine specific types of actions are identified
that “trigger” environmental review. This project triggers the state environmental review process under
these regulations because it proposes the use of state or county lands and the use of state or county funds
(HRS Section 343-5(1)). In addition, UH Hilo will apply for a Conservation District Use Permit (CDUP) from
the Department of Land and Natural Resources (DLNR) Office of Conservation and Coastal Lands (OCCL).

1.2 Project Background
The Hōkū Ke‘a telescope and observatory was built in the 1960s for use by the National Aeronautics and
Space Administration (NASA) and the U.S. Air Force. The University of Hawai’i acquired the telescope in
1970. In 2003, the University of Hawaiʻi gave control of the telescope to UH Hilo’s Department of Physics
and Astronomy to train undergraduates on the instrument. In 2010, the old 24-inch telescope was
replaced by a 36-inch telescope. 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. UH Hilo ceased operations in 2015 and decided to decommission the telescope
as part of the University’s commitment to reduce its footprint at the summit of Maunakea. The mission
of decommissioning is to return the site to as close to the original natural form as possible.
UH Hilo, on behalf of its Department of Physics and Astronomy, has submitted a Notice of Intent (NOI) to
decommission its Hōkū Ke‘a Observatory Building at Maunakea on the island of Hawai‘i to the DLNR-OCCL
and the Office of Maunakea Management (OMKM). The NOI was approved by DLNR-OCCL on February
19, 2016. DLNR-OCCL identified the following “next steps”:
1. Preparation of an Environmental Assessment that discusses the preferred alternatives for the
deconstruction and removal of the facility, and the restoration plan for the site.
2. Preparation of a Conservation District Use Application.
The NOI was approved by the Maunakea Management Board (MKMB) on March 25, 2020. Approval by
MKMB included the following seven conditions:
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1. All planning and permitting for decommissioning Hōkū Ke‘a should proceed expeditiously up to
the point of actual removal of the structure and restoration of the site.
2. Planning and permitting to deploy the new teaching telescope shall go forward concurrently with
the planning and permitting for decommissioning Hōkū Ke‘a.
3. Removal of Hōkū Ke‘a Observatory Building and site restoration shall commence upon a new
teaching telescope having been successfully permitted at a site acceptable to UH Hilo, subject to
condition 5 (below).
4. From time to time, UH Hilo will present to MKMB updates about decommissioning and
deployment activity, including information about permitting and funding needed for both the
Hōkū Ke‘a decommissioning and the new teaching telescope.
5. If funding, permits, or anything else needed to successfully complete decommissioning of Hōkū
Ke‘a or the commissioning of a new teaching telescope cannot be secured in a manner acceptable
to UH Hilo, MKMB will be consulted for recommendations on how to proceed so as to allow UH
Hilo to fulfill its commitment to decommission Hōkū Ke‘a without delay.
6. MKMB members will support UH Hilo’s plan for a new teaching telescope by advising and
participating in community outreach to ensure that the community has the opportunity to provide
input on the proposed use and siting of the new telescope.
7. The MKMB encourages the UH Board of Regents to support in writing these proposed conditions
on the decommissioning the Hōkū Ke‘a facility on Maunakea and the deployment of a new
teaching telescope.

1.3 Project Location
The project area is on the southeastern side of the 528-acre Astronomy Precinct within the approximately
11,288-acre Mauna Kea Science Reserve (MKSR), located at the summit of Maunakea, as shown in Figure
1. MKSR lands are leased to the University of Hawai‘i (GL S-4191), and approximately 40.5 acres are
currently used for the 13 current observatories and associated infrastructure. Hōkū Ke‘a occupies
approximately 0.25 acre.
The Observatory Building is a dome that is located at the south end of the summit ridge that
accommodates (from north to south) the Canada-France-Hawai‘i telescope, Gemini North, the UH 2.24m telescope, and the United Kingdom Infrared Telescope (UKIRT) observatory. The project site is
approximately 450-feet south of UKIRT. The geographic location is north latitude 19° 49’ 17.81”, west
longitude 155° 28’ 15.47”. The project site is on a narrow ridge top with a slight slope to the southsouthwest and is directly adjacent to the main paved road to the summit observatories.
The project area has been divided into two sections: Area A and Area B. Area A contains the Observatory
Building and Generator Buildings, as well as telecommunication and electrical infrastructure. Area B
contains telecommunication and electrical infrastructure associated with the Observatory Building and
Generator Buildings, as well as the UKIRT observatory and utility building/lunchroom that are not included
as part of the proposed project.

Final Environmental Assessment

2

March 2022

Hōkū Ke‘a Observatory Decommissioning Project

Project Description

Figure 1. Project Location Map
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1.4 Purpose and Need
Purpose of the Proposed Action
The Purpose of the Proposed Action is to decommission and remove the Hōkū Ke‘a Observatory Building,
Generator Building, and associated telecommunications and electrical infrastructure as part of the
University’s commitment to reduce its footprint at the summit of Maunakea.

Need for the Proposed Action
The Proposed Action is needed to meet the University’s commitment to reduce its footprint at the summit
of Maunakea. While 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. Therefore, UH Hilo has ceased efforts to bring it into full operation and the facility needs to
be decommissioned. Hōkū Ke‘a is the first of four telescopes to be decommissioned, which also includes
the Caltech Submillimeter Observatory (CSO) and one other to be determined later.
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2.0 Proposed Action and Alternatives
A total of five (5) alternatives were initially considered as part of the proposed project:
•
•
•
•
•

Alternative 1: No-Action
Alternative 2: Infrastructure Capping and Partial Restoration
Alternative 3: Full Removal and Partial Restoration
Alternative 4: Full Removal and Full Restoration
Alternative 5: Partial Removal and Partial Restoration

All five (5) alternatives are presented in the SDP, and a Benefit-Cost Analysis (BCA) was conducted for
each. As a result of that process, as well as a determination of whether the alternatives meet the Purpose
and Need of the proposed project, three (3) of the alternatives have not been carried forward for further
analysis in this Environmental Assessment, as discussed in Section 2.3. Thus, this Environmental
Assessment only includes a full analysis of potential impacts associated with the Proposed Action
(Alternative 3) and the No-Action Alternative (Alternative 1), which is included to provide a comparison
of potential impacts against those that would occur if there were no changes to existing site conditions.

2.1 Proposed Action: Full Removal and Partial Restoration
(Alternative 3)
The Proposed Action includes full removal and partial (minimal) restoration. Specifically, the Proposed
Action would include the following, as shown in Figure 2:
➢ Complete removal of the Hōkū Ke‘a Observatory Building in Area A
o Demolish Hōkū Ke‘a observatory dome
o Remove foundation in its entirety
o Remove underground utilities (cables and conduit) back to the access road between Area
A and Area B
➢ Complete removal of the Generator Building in Area A
o Demolish the Generator Building structure
o Remove foundation in its entirety
o Remove underground utilities (cables and conduit) back to the access road between Area
A and Area B
➢ Conductor removal in Area B
➢ Restoration in Area A
o Backfill with local native cinder
o Compact excavated areas to allow for continued use for sunset viewing and trailhead
access
o Line top of slope with barrier, such as large, local boulders or guardrail
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Figure 2. Proposed Action
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Site Deconstruction and Removal
Site deconstruction and removal would consist of the following tasks which are discussed below:
•
•
•
•
•

Installation of best management practices (BMPs)
Observatory Building demolition and debris removal
Generator Building demolition and debris removal
Electrical conduit and conductor removal
Utility room electrical demolition and debris removal

BMP Installation
BMPs would be installed prior to any site deconstruction activities. BMPs would likely include a truck
washdown area outside the project site, construction fence around the project site, silt fence or
equivalent controls to prevent runoff from the site to adjacent areas, a construction entrance, and a wash
out area. Specific locations and applications would be determined during final design and provided in the
contract documents.
Observatory Building Demolition and Debris Removal
Demolition of the Observatory Building would include the following:
•
•
•
•

Hazardous material remediation
Interior electrical demolition
Remove telescope steel base
Building demolition

As discussed in Section 3.7.1, lead-containing paint (LCP) has been identified within the Observatory
Building in the gray paint on the concrete floor and on the exterior of the Observatory Building in the
white paint on metal doors, door frames, and walls. A hazardous materials removal industrial hygienist
would be on-site during demolition of the Observatory Building to ensure the proper treatment of these
materials. In addition, the measures detailed in Section 3.7.3 would be implemented to minimize
potential impacts associated with the removal of LCP.
The following items associated with the Observatory Building would be removed as shown in the
demolition plans in Appendix B:
•
•
•
•

Steel grate
Concrete pad/foundation
Steel telescope base plate
Building shell, including dome, and structural columns

Electrical demolition within the Observatory Building would consist of removal of all existing electrical
conduit, light fixtures, outlets, wiring, and equipment and wiring devices in the building. This includes the
following:
•
•
•
•

15 kilovolt-ampere (kVA) transformer
4-Switch banks (two with dimmer switches)
Non-fused disconnect switch
9-Wall mounted duplex receptacle
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9-Wall mounted luminaire light fixtures
4-Suspended luminaire light fixtures
Surface mounted panelboard
2-Junction boxes for louvers

In addition, all feeders would be completely removed back to the main service and disconnected.
Debris removal would include building debris, concrete pad debris, and electrical debris. It is estimated
that seven round trips would be required to remove the debris associated with the Observatory Building.
Generator Building Demolition and Debris Removal
Demolition of the Generator Building would include the following:
•
•
•
•

Hazardous material remediation
Interior electrical demolition
Building demolition
Foundation demolition

LCP has been identified within the Generator Building in the beige paint on CMU walls, metal ceiling, and
door frame. A hazardous materials removal industrial hygienist would be on-site during demolition of the
Generator Building to ensure the proper treatment of these materials. In addition, the measures detailed
in Section 3.7.3 would be implemented to minimize potential impacts associated with the removal of LCP.
The following items associated with the Generator Building would be removed as shown in the demolition
plans in Appendix B:
•
•
•
•

Concrete pad/foundation
Exterior CMU wall
Wainscot
Concrete roof

Electrical demolition within the Generator Building would consist of removal of all existing electrical
conduit, light fixtures, outlets, wiring, and equipment and wiring devices in the building. All feeders would
be completely removed back to the main service and disconnected.
Debris removal would include building debris, concrete pad debris, foundation debris, and electrical
debris. It is estimated that five round trips would be required to remove the debris associated with the
Generator Building.
Electrical Conduit and Conductor Removal
Electrical conduit removal would include the following:
•
•
•
•

Toning
Trenching
Conduit removal
Capping

It is assumed that direct buried conduits are 18 inches under existing grade except under the roadway
which is assumed to have a depth of 24 inches. Power and telephone cables would be removed from
inside the conduits from the Observatory Building and Generator Building to their source. Conduits would
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be demolished from the Observatory Building to the roadway. The remaining existing conduit would be
capped and remain in place. The existing transformer powers UH88 and would remain in place.
It is estimated that two round trips would be required to remove the debris associated with electrical
conduit and conductor removal.
Utility Room Electrical Demolition and Debris Removal
Electrical components associated with Hōkū Ke‘a located in the electrical room of the lunchroom would
be removed. All other electrical infrastructure would remain in place. This includes removal of the
following:
•
•
•
•
•

All cabling in the fiber optic panel that serves the Observatory Building
Conduit above ceiling
Non-fused disconnect switch
Telephone cabling and equipment
Telephone conduit

Debris removal is expected to take one trip.
Personnel and Traffic
Site deconstruction and removal would require minimal staffing. It is anticipated that the following
personnel would be required to complete the restoration tasks:
•
•
•
•
•
•
•
•
•
•

1-Site foreman
1-Excavator operator
1-Backhoe/Loader operator
1-Crane operator
1-General laborer
1- Journeyman electrician
1-Apprentice electrician
1-Hazmat removal industrial hygienist
1-Archaeological monitor
2-Dump truck drivers

Additional traffic on Mauna Kea Access Road during site deconstruction and removal would be limited
and would include mobilizing and demobilizing equipment, transportation of project personnel, and
removal of debris. Vehicles would be limited to those used by the site foreman, the hazmat removal
industrial hygienist, and the archaeological monitor. It is expected that the equipment operators (i.e.,
excavator operator, backhoe/loader operator, and crane operator), laborer, and electricians would be
transported to the project site by van from either a central location off Maunakea or from Halepōhaku.
It is expected that there would be two dump trucks to remove debris from the site.
In total, it is anticipated that a maximum of six vehicles would access the project site daily via Mauna Kea
Access Road from Saddle Road. An additional five vehicles may travel up Mauna Kea Access Road from
Saddle Road to Halepōhaku where they would remain parked.
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Site Restoration
The Decommissioning Plan for the Mauna Kea Observatories (Decommissioning Plan) (SRGI, 2010), a subplan of the Mauna Kea Comprehensive Management Plan (CMP) (Ku‘iwalu, 2009) identifies two primary
objectives of site restoration: (1) restoring the look and feel of the summit prior to construction of the
observatories, and (2) providing habitat for the aeolian arthropod fauna. The Decommissioning Plan
identifies a three-tiered approach to site-restoration to ensure the development of appropriate strategies
to address restoring the land:
•
•
•

Minimal Restoration. The removal of all man-made materials and grading of the site, leaving the
area in safe condition.
Moderate Restoration. Goes beyond minimal restoration to include enhancing the physical
habitat structure to benefit the native arthropod community.
Full Restoration. Would return the site to its original pre-construction topography, as well as
restoring arthropod habitat.

The desired goal for site restoration is the site’s historical condition prior to construction of the
observatory (i.e., full restoration). However, the three-tiered approach recognizes that in addition to the
potential benefits of site restoration, there are also potential impacts that must be considered. The level
of restoration attempted and the potential benefits and impacts of the restoration activities on natural
and cultural resources during and post-activity must be carefully evaluated. Any plan to restore habitat
needs to be analyzed at the landscape level and not just the footprint of the observatory being
deconstructed.
Site restoration under the Proposed Action includes partial (minimal) restoration that would restore the
site to a basic topography consistent with the area. Through careful evaluation, it was determined that
moderate or full restoration would not be feasible or could result in a greater level of impacts when
considering restoration at the landscape level. Concerns with attempting higher levels of restoration
include the following:
•
•

•

•

As discussed in Section 3.3.2, the project site has been disturbed by past construction and the
existing fill material and is not considered wēkiu bug habitat or potential habitat.
Although it could be restored using low compaction cinder, the area is too small to be a good
habitat for the wēkiu bug. In addition, foot traffic over the area could result in trampling and the
existing popularity and use of the area makes full restoration high risk.
The project site is currently used as a parking and gathering area for visitors to the summit.
Moderate or full restoration would displace visitors to other areas that may not currently
accommodate such uses, which could negatively impact existing or potential wēkiu bug habitat.
The pre-construction topographic contours of the site are not available at a scale that would allow
one to distinguish between the pre-developed shape of the land and its current condition;
therefore, it is not feasible to restore the area back to historic conditions.

Based on the preliminary plans, only minor grading consisting of cuts and fills of less than about one foot
may be required to achieve the design finish grades. Excavation and backfilling of existing foundations and
utility lines of up to approximately two to three feet may be required. The following grading items are
discussed in the following subsections:
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Fills and Backfills
Site Delineation

Fills and Backfills
Over-excavations resulting from the demolishing of the Hōkū Ke‘a Observatory and Generator Building
and resulting excavations from the removal of existing underground utilities would be backfilled with
compacted, non-expansive select granular fill material. Native material from Maunakea would be used to
the extent practicable.
Fill Material
Fill material would have the following qualities:
•
•

•

The granular fill would include coarse to fine particles with no particles larger than three inches
in diameter.
Fill material would have a California Bearing Ratio (CBR) value of 20 or higher, and a swell potential
of 1% or less when tested in accordance with American Society for Testing and Materials (ASTM)
D1883.
Fill material would contain less than 30% particles passing the Number 200 sieve (i.e., less than
74 microns).

Excavated on-site materials may be reused as a source of select granular fill if they meet the above
requirements.
Stockpiles of fill materials may be available at other areas of Maunakea that may be used as a source of
imported fill. Imported fill materials would be free of organics and deleterious materials and would be
suitable for the intended use.
Fill Placement and Compaction Requirements
Select granular fill would be placed in eight-inch loose lifts, moisture conditioned to above the optimum
moisture content, and compacted. Areas not subject to vehicular traffic would be compacted to a
minimum of 85% relative compaction. In areas subject to vehicular traffic, the fill would be compacted to
a minimum 90% relative compaction. Due to the relatively dry condition of the existing materials at the
site, moisture-conditioning would be required to achieve proper compaction. This would be achieved by
sheepsfoot rollers, vibratory rollers, or other types of acceptable compaction equipment. Water tamping,
jetting, or ponding would not be allowed to compact the fills.
Cut and Fill Slopes
The cut subgrades and areas to be filled would be scarified to a depth of about eight (8) inches, moisture
conditioned to above the optimum moisture content, and compacted. Areas not subject to vehicular
traffic would be compacted to a minimum of 85% relative compaction. In areas subject to vehicular traffic,
the fill would be compacted to a minimum 90% relative compaction.
Cut slopes planned at the site exposing cinder and volcanic ash materials are designed with a maximum
slope inclination of two horizontal to one vertical (2H:1V). Permanent fill slopes constructed of select
granular fill materials are also designed with a maximum slope inclination of 2H:1V. Any fills placed on
slopes steeper than 5H:1V would be benched. The fill slope face would be finished to a relatively smooth
and well-compacted surface.
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The filling operations would start at the lowest point and continue up in level horizontal compacted layers
in accordance with the fill placement requirements discussed above. Fill slopes would be constructed by
overfilling and cutting back to the design slope ratio to obtain a well-compacted slope face.
Site Delineation
Upon completion of site preparation, fill placement, and compaction, a boulder barrier would be placed
along the top of the slope on the west side of the project site.
•

Boulders
o Size = Approximately 3.5 feet
o Spacing = no more than 6 feet apart
o Source = Halepōhaku or a local quarry

Personnel and Traffic
Site restoration would require minimal staffing. It is anticipated that the following personnel would be
required to complete the restoration tasks:
•
•
•
•
•

1-Site foreman
1-Excavator operator
1-Loader/Roller operator
1-Archaeological monitor
2-Material delivery drivers

There would be minimal additional traffic on Mauna Kea Access Road during site restoration activities.
Vehicles would be limited to those used by the site foreman and the archaeological monitor. It is expected
that the equipment operators (i.e., excavator operator and loader/roller operator) would be transported
to the project site by the site foreman from either a central location off Maunakea or from Halepōhaku.
Other vehicles that would access the site via Mauna Kea Access Road include the following:
•
•
•
•

A water truck for dust control
Those hauling cinder from a to be determined location on Maunakea
Those hauling boulders, if used, from Halepōhaku or a local quarry, or those hauling guardrails
Those to demobilize heavy equipment upon project completion

In total, it is anticipated that a maximum of four vehicles would access the project site daily via Mauna
Kea Access Road from Saddle Road. An additional two vehicles may travel up Mauna Kea Access Road
from Saddle Road to Halepōhaku where they would remain parked.

2.2 No-Action Alternative (Alternative 1)
Under the No-Action alternative, there would be no change to current conditions. Both the Observatory
Building and the Generator Building would remain in place. In addition, all utilities would remain in place.
There would be no site restoration.
The No-Action Alternative does not meet the Purpose and Need of the proposed project since it would
not result in the decommissioning and removal of the facilities or be consistent with the University’s
commitment to reduce its footprint at the summit of Maunakea.
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2.3 Alternatives Considered But Not Carried Forward For Further
Analysis
Infrastructure Capping and Partial Restoration (Alternative 2)
The Infrastructure Capping and Partial Restoration Alternative would include the removal of the
Observatory Building and Generator Building structures in Area A. The foundations for both buildings
would be removed to a depth of approximately 12 inches below grade. All deeper foundation elements
would remain in place and would be covered with native cinder materials. Direct bury utilities in Area A
would remain in place, although electrical and communication cables within conduits would be removed
from conduits. In Area B, Hōkū Ke‘a related cables would be removed from conduits and conduits would
be cut and capped. Electrical and communication cables would be removed from the conduit directly
under the access road between Area A and Area B, but the conduit would remain in place.
Site restoration activities would occur in Area A but would be limited, consistent with “minimal”
restoration level defined in the 2010 Decommissioning Plan. The existing graded area would remain for
continued use for sunset viewing, snow play, hikers, and other summit activities. Native cinder would be
used to backfill voids left after the partial removal of the foundations. Barriers would be erected to
prevent off-road vehicle use and to demarcate the area. No site restoration activities would occur in Area
B.
There are potential maintenance concerns with a portion of the building foundations and utility
infrastructure remaining in place due to erosion associated with use by visitors for summit activities as
well as wind erosion that could potentially re-expose the buried structures.

Full Removal and Full Restoration (Alternative 4)
The Full Removal and Full Restoration Alternative would include the removal of the Observatory Building
and Generator Building in Area A, including the foundations of both buildings. In addition, all utilities
(including conduits) would be removed in both Area A and Area B. Electrical and communication cables
would be removed from the conduit directly under the access road between Area A and Area B, but the
conduit would remain in place.
Site restoration would occur in Area A to return the area to its original (i.e., preconstruction) conditions
to the extent possible, consistent with “full” restoration level as defined in the 2010 Decommissioning
Plan. This would include restoring the terrain and biological habitat. Foot and vehicle traffic would be
prohibited on the restored area, and a physical barrier would be installed to prevent both vehicle and
pedestrian access.
Removal of buildings, foundations, and utility infrastructure in Area A is feasible; however, there are
concerns about full restoration. These concerns include the following:
•

As discussed in Section 3.3.2, the project site has been disturbed by past construction and the
existing fill material and is not considered wēkiu bug habitat or potential habitat.
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Although it could be restored using low compaction cinder, the area is too small to be a good
habitat for the wēkiu bug. In addition, foot traffic over the area could result in trampling and the
existing popularity and use of the area makes full restoration high risk.
The project site is currently used as a parking and gathering area for visitors to the summit.
Moderate or full restoration would displace visitors to other areas that may not currently
accommodate such uses, which could negatively impact existing or potential wēkiu bug habitat.
The pre-construction topographic contours of the site are not available at a scale that would allow
one to distinguish between the pre-developed shape of the land and its current condition;
therefore, it is not feasible to restore the area back to historic conditions.

There may be complications with removal of utility infrastructure in Area B. Specifically, there are no asbuilt drawings for the utilities in Area B; therefore, there is no clear understanding of the spatial or
interconnected aspects of utilities from Hōkū Keʻa where it passes the UKIRT observatory and ties into
utilities of other summit facilities. In addition, utilities in Area B are close to the top of the slope, and slope
failure is a risk with removal operations and the proximity of the use of heavy equipment. Geotechnical
slope stabilization would likely be required. If the UKIRT observatory is to be decommissioned in the
reasonably foreseeable future, removal of utilities in Area B may be better accomplished during that
process so as to avoid potentially undesirable impacts from the removal of utilities in the area.

Partial Removal and Partial Restoration (Alternative 5)
The Partial Removal and Partial Restoration Alternative would include removal of the Observatory
Building, foundation, and associated utilities (including conduits) in Area A. However, the Generator
Building and associated conduits and utilities would remain in place. Future uses of the Generator Building
are to be determined and would be for public purposes such as infrastructure maintenance, public safety,
or community stewardship activities.
Site restoration activities would occur in Area A but would be limited, consistent with “minimal”
restoration level defined in the 2010 Decommissioning Plan. The existing graded area would remain for
continued use for sunset viewing, snow play, hikers, and other summit activities. Native cinder would be
used to backfill voids left after removal of the observatory foundation and utility conduits. Barriers would
be erected to prevent off-road vehicle use and to demarcate the area. No site restoration activities would
occur in Area B.
Under Alternative 5, there are concerns about ownership, lease, and/or management of the remaining
Generator Building. In addition, there may be code upgrades required to utilize the building for another
use, such as a ranger station or first aid station.

2.4 Project Schedule
Upon completion of environmental documentation, permitting, and design, the Proposed Action would
be implemented, including deconstruction and removal of the existing facilities and site restoration. It is
expected that site deconstruction and removal would begin in early-June 2023 and take approximately
five months (through late-September 2023). Site restoration would commence in September 2023 and
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would take approximately two months and be completed by late-October 2023. The project schedule for
all activities is shown in Figure 3.

2.5 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 HRS
Chapter 343 process.
Table 1. Permits and Approvals Which May Be Required for the Proposed Action
Permit or Approval

Description

Regulation(s)

Environmental
Assessment and FONSI

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

Historic Preservation
Review

Required for projects that may
affect historic property or a burial
site.

Conservation District
Use Permit
County Grading Permit

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

County Building
(Demolition) Permit

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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Administrative
Authority
State of Hawai‘i
Office of
Planning and
Sustainable
Development,
Environmental
Review Program
DLNR, State
Historic
Preservation
Division (SHPD)
DLNR-OCCL
County of
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Department of
Public Works
(DPW)
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Figure 3. Project Schedule
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3.0 Affected Environment, Potential Impacts, and
Avoidance and Minimization Measures
3.1 Cultural Practices and Beliefs
Affected Environment
A Cultural Impact Assessment (CIA), Cultural Impact Assessment in Support of the Hōkū Ke‘a
Decommissioning Project, Mauna Kea, Hawai‘i Island, Hawai‘i, was prepared for the project by Pacific
Consulting Services, Inc. (PCSI) in January 2022 (see Appendix C). The purpose of developing the CIA was
to gather information concerning historic properties, cultural resources, and traditional practices that may
be impacted by the Proposed Action. The CIA was prepared pursuant to Act 501 (House Bill No. 2895,
signed into law on April 26, 2000) and in compliance with the Office of Environmental Quality Control’s
Guidelines for Assessing Cultural Impacts (adopted by the State of Hawai‘i Environmental Council on
November 19, 1997). The CIA was also prepared in accordance with HRS Chapter 343, which serves to “. .
.ensure that environmental concerns are given appropriate consideration in decision making. . .” (HRS
Section 343-1).
Methods
Literature Review
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.
PCSI staff initially conducted a historical and archaeological literature review of the project area in order
to assess any potential effect on historic properties or other cultural resources. The information gathered
is provided in the CIA as well as the Archaeological Literature Review with Field Inspection and
Architectural Evaluation in Support of the Hōkū Ke‘a Decommissioning Project, Mauna Kea, Hawai‘i Island,
Hawai‘i, which is included in Appendix D of this Final EA and summarized in Section 3.2.
Consultation
Upon the completion of the Archaeological Literature Review (ALR), PCSI started the consultation process.
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.
•

Consultation letters were sent to a broad spectrum of the community (e.g., organizations,
government agencies, individuals) for input. Consultation letters were sent to 68 entities on

1

Section 1 of Act 50 states that the preparation of environmental assessments. . .should identify and address effects on Hawai‘i’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 government agencies a duty to promote and protect cultural beliefs, practices, and resources of native
Hawaiians as well as other ethnic groups.
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•

•

November 29 and November 30, 2020, 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 provided background information on the project as
well as a link to the project website.
In addition to the direct mailings, PCSI met with the Kahu Kū Mauna (KKM) council on October 22,
2020 and March 18, 2021 to discuss the project. KKM is a volunteer, community-based council
from the native Hawaiian community that advises MKMB, CMS, and the UH Hilo Chancellor on
Hawaiian cultural matters affecting the UH Management Areas on Maunakea.
Lastly, an invitation to participate in the CIA process was published in the Office of Hawaiian
Affairs’ Ka Wai Ola newsletter in December 2021.

Ka Pa‘akai Analysis
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: Ka
Pa‘akai O Ka ‘Āina vs. Land Use Commission (Ka Pa‘akai). From that court decision, the following threepart 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.
Results
Literature Review
Cultural practices and beliefs involving Maunakea have been changing since the arrival of the earliest
Polynesian settlers, an evolutionary process that continues today. A variety of cultural and religious beliefs
and practices pertain to and are occurring on the mountain today. This includes traditional and customary
cultural practices and beliefs as well as contemporary cultural practices and beliefs, as defined below.
•

•

Traditional and customary cultural practices and beliefs: Those beliefs, customs, and practices
of a living community of people that have been passed down through generations, usually orally
or through practice. Traditional and customary cultural practices and beliefs contribute to the
maintenance of a community’s cultural identity and demonstrate historical continuity through the
present.
Contemporary cultural practices and beliefs: Those current practices and beliefs for which no
clear specific basis in traditional culture can be clearly established or demonstrated (e.g., the
conducting of ritual ceremonies at sites or features for which no such prior traditional use and
associated beliefs can be demonstrated).

Traditional cultural properties (TCP) are defined as properties that are eligible for inclusion in the National
Register of Historic Places (NRHP) because of their association with cultural practices or beliefs of a living
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community that are rooted in the community’s history and are important in maintaining the continuing
cultural identity of the community. The State Historic Preservation Division (SHPD) of DLNR designated
three areas on Maunakea as TCP:
•
•
•

Kūkahau‘ula (the summit)
Pu‘u Līlīnoe
Lake Wai‘au

The Hōkū Ke‘a Observatory and Generator Building are located within the Kūkahau‘ula TCP.
Modern-day oral history consultants have described their knowledge concerning cultural practices in the
summit region. These include the following:
•

•

•

•

Ahu and Kūahu: Ahu are a pile or mound of stones that may have served historically as altars or
shrines, markers signifying burial locales, ahupua‘a boundaries, or trail routes. Kūahu refers to a
shrine or altar erected and maintained by a family. Oral history consultants have noted the
presence of ahu in the summit region and their general function without identifying specific ahu
functions.
Burials and scattering of cremated remains: Some cultural practitioners have knowledge of
burials located at a number of pu‘u on Maunakea’s western and eastern slopes and even connect
family and ancestral burials to the mountain. Scattering cremated remains is a contemporary
cultural practice that has taken the place of traditional interment practices.
Piko (umbilical cord) deposition in Wai‘au: The significance of the cultural practice of
transporting and depositing a baby’s piko on Maunakea can be understood to connect a child to
her family as well as to the land.
Navigation and orienteering: It is speculated that kilo and hōkū (observing and discerning the
nature of the stars) was practiced on Maunakea as the gods and deities associated with the
mountain are also embodied in the heavens. Another concept is that Lake Wai‘au is like the
“navigation gourd.”

Cultural activities are documented by the rangers in their daily observation reports, there is no estimate
of the level of use of the summit by cultural practitioners. The three most visited areas are Lake Wai‘au,
the Adze Quarry, and Pu‘u Wēkiu (Ku‘iwalu, 2009).
Consultation
There were six responses from the initial email/postal solicitation. None of the responses provided specific
information concerning historic properties, cultural resources, or traditional properties within the project
area. However, several responses provided feedback and recommendations to strengthen the CIA. The
comments received and actions taken in the CIA, when applicable, are provided in Table 2.
There were no responses following the Public Notice publication in the Ka Wai Ola newsletter.
Ka Pa‘akai Analysis
With respect to the Ka Pa‘akai analysis, the consultation process did not identify any previously unknown
historic properties, traditional properties, or traditional and customary cultural practices within the
project area.
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Table 2. Cultural Consultation Comments Received
Commenter
Comment
Office of Hawaiian Affairs
Requested methodological and
regulatory clarification for the CIA as well
as clarification concerning the project
area’s restoration plan and status within
the HRS Chapter 6E process.

State Historic Preservation
Division
UH Hilo Hanakahi Council

Anonymous member of the
American Astronomical
Society, Historical Astronomy
Division
Mr. Leningrad Elarianoff,
community member

Mr. Chad Baybayan,
community member

Provided several historic preservationrelated reports pertinent to the
Maunakea summit region.
Requested a presentation.

Provided some history of the Hōkū Ke‘a
telescope and his/her use of it between
1992 and 1996.
Provided information concerning
Hawaiian origins passed down to him
from his mother who “. . .was a
storyteller who spent many hours with
the old folks in Ka‘u trading stories that
were passed down for generations.”
Expressed willingness to discuss historic
sites on the summit

Action
The CIA was updated to
clarify and expand on
the regulatory
framework and
expanded the
description of the
restoration plan.
The additional reports
were integrated into the
CIA.
An email providing links
to the overall project,
including background
information and project
details was provided.
N/A

N/A

Comments were
discussed as part of the
KKM meetings.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would 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.

The Proposed Action would remove man-made elements from the summit, which would enhance the area
for cultural practitioners and open up views to the west from summit regions. During decommissioning
and restoration activities associated with the Proposed Action, the project site would be fenced, and
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access would be limited to construction and monitoring personnel for safety reasons. However, access
would be maintained to the remaining parts of the summit. It is expected that a maximum of 11 personnel
and six vehicles would be accessing the site during decommissioning and restoration activities. The
presence of additional personnel, vehicles, and construction equipment would alter the setting of the
area. In addition, there would noise during decommissioning and restoration activities, which would occur
during daylight hours. These impacts would be short-term and temporary as decommissioning and
restoration activities would be completed in approximately five months. Therefore, there would be no
long-term negative impacts to cultural practices associated with the Proposed Action. Conversely, the
Proposed Action would have beneficial impacts removing man-made facilities, thereby enhancing the
experience for cultural practitioners.
With regard to the Ka Pa‘akai Analysis, there is no indication that any Native Hawaiian resources or rights
would be affected or impaired as a result of the Proposed Action. While the first two components of a Ka
Pa‘akai 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 addressed as recommendations.
Under the No-Action Alternative, the Observatory Building, Generator Building, and associated utilities
would remain in place. Although the No-Action Alternative would have no direct impact to cultural
practices, there would be indirect negative impacts to cultural practices since the facilities would not be
removed and there would be no enhancement of the summit.

Avoidance and Minimization Measures
In compliance with the CMP, the following measures would be implemented to minimize impacts to
cultural practices:
•
•

•

Access would be maintained to the summit region during decommissioning and restoration
activities.
All persons involved with the deconstruction and restoration activities would be educated about
the historical and cultural significance of the Maunakea summit area and shall be given training
as to what constitutes respectful and sensitive behavior while on the summit area.
A Cultural Monitoring Plan would be developed and reviewed by KKM and approved by the CMS
Director prior to implementation of the Proposed Action. A cultural monitor will be present during
all deconstruction and restoration activities.

3.2 Archaeological and Historic Resources
Affected Environment
An Archaeological Literature Review (ALR), Archaeological Literature Review with Field Inspection and
Architectural Evaluation in Support of the Hōkū Ke‘a Decommissioning Project, Mauna Kea, Hawai‘i Island,
Hawai‘i, was prepared for the project by PCSI in June 2021 (see Appendix D). This report documents
background research regarding archaeological and historic properties in the project area. In addition, the

Final Environmental Assessment

21

March 2022

Affected Environment, Potential Impacts,
and Avoidance and Minimization Measures

Hōkū Ke‘a Observatory Decommissioning Project

report provides an evaluation of significance and integrity of identified historic properties that would be
impacted by the project.
Historic properties are defined as those that are greater than 50 years in age. A total of 264 historic
properties have been recorded in the MKSR, as shown in Table 3.
Table 3. Historic Properties Recorded in the Mauna Kea Science Reserve (MKSR)
Site Type
Traditional Cultural Properties
Shrines and Possible Shrines
Mauna Kea Adze Quarry Complex Sites
Burials and Possible Burials
Stone Markers/Memorials
Temporary Shelters
Historic Campsites
Historic Transportation Route
Maunakea Summit Region Historic District
Unknown Function

Number
2
141
67
29
15
3
2
1
1
3

Source: PCSI, 2020b

No above ground historic sites have been recorded within the project area. However, four sites are located
within 500 meters of the Proposed Action:
•
•
•

•

Site 50-10-23-26224: USGS marker located on the summit of Kūkahau‘ula (Pu‘u Wekiu). The
marker is a brass disc cemented to a metal pole approximately 10 centimeters in diameter.
Site 50-10-23-21209: Possible burial. The site has been altered to the point that none of the
original features (a mound and an oval alignment) are extant.
Site 50-10-23-21438: Kūkahau‘ula (the summit), a Traditional Cultural Property (TCP) that
comprises three pu‘u. TCPs are defined as properties that are eligible for inclusion in the National
Register of Historic Places (NRHP) because of their association with cultural practices or beliefs of
a living community that are rooted in the community’s history and are important in maintaining
the continuing cultural identity of the community. The Hōkū Ke‘a Observatory and Generator
Building are located within the Kūkahau‘ula TCP.
Site 50-10-23-26869: Mauna Kea Summit Region Historic District, which includes all historic
properties within the MKSR plus additional properties outside the management control of the
Center for Maunakea Stewardship (CMS).

In addition to the four historic sites located within 500 meters of the Proposed Action, both the
Observatory Building and the Generator Building were built around 1968 and are over 50 years old.
However, neither building is evaluated as eligible for the Hawai‘i State Register of Historic Places under
any criteria established in HAR 13-275-6(b).
Despite significance relating to its role as the first telescope put into use at the Mauna Kea Stellar
Observatory, and as a component of the “highest stellar observatory in the world,” the Observatory
Building has lost integrity due to replacement of the dome, wood interior walls, metal exterior walls, the
installation of a new doorway opening, a replaced original door, and removal of both the original and a
second telescope.
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Although the Generator Building supported the observatory function, it lacks integrity of association,
setting, and feeling due to the modifications to the building it originally supported, the Observatory
Building. On its own, and without an eligible property to anchor its significance, it does not have sufficient
significance or integrity for listing on the state or national registers.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would 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.
Based on the archival background research conducted as part of the ALR, it is anticipated that no above
ground or subsurface archaeological resources would be encountered during the decommissioning and
site restoration activities. Ground-disturbing activities associated with the original construction of the
Observatory Building and Generator Building altered the original ground surface, and any historic
properties, if they were present, would have been destroyed.
While no above ground archaeological properties are expected to be impacted by the Proposed Action,
there would likely be short-term impacts to Kūkahau‘ula while the structures, subsurface foundations,
and utilities are removed. Following the removal of these facilities, the SRP would be implemented to
restore the project site. Therefore, there would be no long-term negative impacts associated with the
Proposed Action. Conversely, the Proposed Action would have beneficial impacts to the Kūkahau‘ula TCP
and Mauna Kea Summit Region Historic District by removing man-made facilities, thereby enhancing the
Hawai‘i Register of Historic Places integrity of setting.
Under the No-Action Alternative, the Observatory Building, Generator Building, and associated utilities
would remain in place and no ground-disturbing activities would occur. The No-Action Alternative would
have no direct impact to archaeological and historic resources. However, since the facilities would not be
removed, there would be no enhancement of the integrity of setting of the Kūkahau‘ula TCP and Mauna
Kea Summit Region Historic District.

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.
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.
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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 fifty years old are
uncovered at any time after construction commences, the procedures set out in HRS Chapter 6E43.6 and HAR 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
The summit of Mauna Kea is located in the alpine stone desert ecosystem. In this ecosystem, there is little
or no soil development, and the ground surface has the appearance of a desert pavement. The climate is
dry and cold. Vegetation at the summit consists of lichens, mosses, and a few species of vascular plants.
Fauna consists of arthropods, including the endemic Hawaiian wēkiu bug (Nysius wekiuicola).
Lichens
Lichens are the most frequent life-form at the summit, but their cover is estimated to be less than 1%.
Twenty-six species of lichens have been recorded at the summit. This includes two species that are
endemic to the Hawaiian Islands and 24 species that are indigenous to Hawai‘i. The most abundant species
is the near ubiquitous Lecanora polytropa, a small, light-colored, crustose lichen that can be found most
places where the substrate is stable, as well as on rocks buried below the surface of coarse-textured
material. The two next most common lichens are the bright yellow Candelariella vitellina and the relatively
large, black, foliose lichen, Umbilicaria decussata (Gerrish, 2013). Lichen species identified in the
Astronomy Precinct are provided in Table 4 (species endemic to the Hawaiian Islands are shown in bold).
The substrate type with the greatest abundance of lichens is glaciated pahoehoe lava that is vesicular and
usually shades of brown and red. The second substrate type is the dense (lacks vesicles), gray lava that
fractures along sharp lines producing a jumble or relatively large blocks and slabs. This substrate type
supports few lichens with the exception of Umbillicaria decussata community. The glacial rubble substrate
and cinder and ash substrate support very few lichens. In addition, lichens generally occur in microsites
that provide protection from the elements (Berryman and Smith, 2011). The highest densities and
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diversity of lichens tend to grow on north and west facing rocks in protected locations away from direct
early morning sun exposure (UHH, 2010).
Lichens occur in low abundance in the summit area. However, no lichens are known to be present at the
project site.
Table 4. Lichen Species Identified at the Summit of Maunakea
Lichen Name
Acarospora cf. depressa
Acarospora sp. #1
Acarospora sp. #3
Buellia sp. #1
Buellia cf. fuscochracea
Buellia punctulate
Buellia punctiformis
Caloplaca lithophila
Candelariella vitellina
Carbonea vitellinaria
Lecanora polytropa
Lecanora cf. subaurea
Lecidea baileyi
Lecidea cf. maunakeanensis
Lepraria incana
Leprearia vouaxii
Physcia dubia
Pseudephebe miniscula
Rhizocarpon geographicum
Umbilicaria decussata
Umbilicaria deusta
Umbilicaria hirsute
Undetermined #1
Undetermined #2
Undetermined #3
Undetermined #4

% Abundancea
28
72
41
3
21
Rare
Rare
14
79
3
100
66
86
3
10
21
10
48
31
45
3
3
3
3
38
3

Source: Gerrish, 2013
a Frequency

of occurrence from Berryman and Smith (2011)

Mosses
Mosses at the summit occur in protected places where water is more consistently available, such as under
overhanging rocks and in shaded crevices or caves where snow melts slowly. There are 13 species of
mosses known to be present in the alpine stone desert ecosystem, as provided in Table 5. The most
common species of moss in the vicinity of the project are a previously undescribed species of Grimmia
and Pohlia cruda. Grimmia are silvery-gray mosses that form clumps in runoff channels and semi-exposed
rock faces. Pohlia cruda is a bright green moss found in well-protected, deeply shady locations. This
species is so well hidden that it is unlikely to be seen by the casual observer.
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Mosses are predominantly found on the north-northeast and south-southeast facing sides of rocky
mounds, generally in association with runoff channels from snow melt. Mosses have not been observed
in loose cinders. No mosses have been observed at the project site.
Table 5. Mosses Identified at the Summit of Maunakea
Name
Amphidium tortuosum
Andreaea acutifolia
Bryum caespiticum
Bryum hawaiicum
Grimmia apocarpa var. pulvinate
Grimmia cf. pilifera
Grimmia sp.
Pohlia cf. mauiensis
Pohlia cruda
Racomitrium lanuginosum Brid. Var. pruinosum
Rosulabryum capillare
Tortella humilis
Zygodon tetragonostromus

Abundance
Occasional
Occasional
Uncommon
Uncommon
Occasional
Uncommom
Occasional
Uncommon
Common
Unknown
Historical Records Only
Uncommon
Uncommon

Source: Sustainable Resources Group International, Inc., 2009

Vascular Plants
Vascular plant life is inconspicuous and consists of widely scattered, low-stature, herbaceous plants. Two
native grasses, pili uka (Trisetum glomeratum) and Hawai‘i bentgrass (Agrostis sandwicensis) are the most
frequent species, followed by the endemic fern ‘Iwa ‘Iwa (Asplenium adiantum-nigrum) (Gerrish, 2013).
A total of 15 vascular plant species have been identified at the summit, as shown in Table 6 (native species
are shown in bold).
Although these plant species have been identified in the Astronomy Precinct, no vascular plants have been
found along or near the foundations of any of the observatories or their out-buildings, parking areas, or
other constructed facilities near the observatories. The unoccupied spaces between astronomy facilities
are cinder substrates that are also devoid of vascular plants. This includes the immediate project area.
Table 6. Vascular Plant Species Identified at the Summit of Maunakea
Common Name
Scientific Name
Grasses
Pili uka, he‘upueo, mountain pili
Trisetum glomeratum
Hawai‘i bentgrass
Agrostis sandwicensis
Rescue grass
Bromus catharticus
Sweet vernalgrass
Anthoxanthum adoratum
Kentucky bluegrass
Poa pratensis
Ferns
Kalamoho, Lau-kahi
Pellaea ternifolia
‘olali‘i, ‘owali‘i
Asplenium trichomanes
‘iwa ‘iwa, Bird’s nest fern
Aspelnium adiantum-nigrum
‘I‘o nui, laukahi, Alpine woodfern
Dryopteris wallichiana
Douglas’ bladderfern
Cystopteris douglasii
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Common Name
Fireweed
Hairy cat’s ear, Gosmore
Laulele, lauhele, Common dandelion
Alfilaria, Pin clover
Common groundsel

Scientific Name
Herbs
Senecio madagascariensis
Hypochoeris radicata
Taraxacum officinale
Erodium cicutarium
Senecio cf. vulgaris

Species Group
UAH
UAH
UAH
AGH
AGH

Source: Gerrish, 2013
Definitions:
UNG = ubiquitous native grasses
AGH = alien grasses and herbs
UNF = ubiquitous ferns
NAF = high elevation ferns
UAH = ubiquitous alien herbs

Arthropods
The only resident fauna occurring at the summit is arthropods. The loose packing of the cinder creates
suitable habitat that provides shelter for resident arthropods from adverse weather conditions, intense
solar radiation, freezing temperatures, and predators. Upslope winds carry insects, spores, seeds, and
organic debris to the summit from surrounding forests, which is a major food source of the resident
arthropods.
The endemic Hawaiian wēkiu bug (Nysius wekiuicola) is a carnivorous scavenger that only inhabits volcanic
cinder cones above approximately 11,500 feet elevation on Maunakea. The wēkiu bug was previously a
candidate for listing under the Endangered Species Act but was removed in 2011. Wēkiu bugs are
restricted to cinder cones that consist of cinder tephra layers at various depths that are sorted by tephra
size with interstitial spaces through which the insects can crawl.
Regular monitoring of arthropods, including invasive species, was begun in 2002. Monitoring and
conservation efforts occur year-round. Two traps are located within (at the Utility Building/Lunchroom)
and adjacent to the project area (at Gemini Observatory). The following species shown in Table 7 were
identified during the annual surveys between 2013 and 2018 (endemic species are shown in bold). As
shown, wēkiu bug are located in the vicinity of the Proposed Action.
Table 7. Arthropod Species Identified Within and Adjacent to the Project Area, 2013-2018
Order
Family
Genus species
Nativity
Araneae
Linyphiidae
Erigone sp.
N/NN
Araneae
Linyphiidae
unknown
N/NN
Araneae
unknown
unknown
N/NN
Coleoptera
Cleridae
Necrobia rufipes
NN
Coleoptera
Coccinellidae
Coccinella septempunctata
NN
Coleoptera
Coccinellidae
Harmonia conformis
NN
Coleoptera
Coccinellidae
Hippodamia convergens
NN
Coleoptera
Coccinellidae
unknown
NN
Coleoptera
Hydrophillidae
unknown
N/NN
Collembola
unknown
unknown
N/NN
Diptera
Agromyzidae
unknown
N/NN
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Order
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Homoptera
Homoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Lepidoptera
Lepidoptera
Thysanoptera

Family
Anthomyiidae
Calliphoridae
Chamaemyiidae
Chloropidae
Drosophilidae
Ephydridae
Muscidae
Phoridae
Sciaridae
Sepsidae
Sphaeroceridae
Syrphidae
unknown
Geocoridae
Geocoridae
Lygaeidae
Lygaeidae
Lygaeidae
Lygaeidae
Lygaeidae
Pentatomidae
Rhyparochromidae
Aphididae
Psyllidae
Braconidae
Colletidae
Encyrtidae
Eulophidae
Ichneumonidae
Pteromalidae
Vespidae
unknown
Pyralidae
unknown
Thripidae

Genus species
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
Geocoris pallens
Geocoris sp.
Neacoryphus bicrucis
Nysius palor
Nysius terrestris
Nysius sp.
Nysius wekiuicola
Bagrada hilaris
unknown
unknown
unknown
unknown
Hylaeus difficilis
unknown
unknown
unknown
unknown
Vespula pensylvanica
unknown
unknown
unknown
unknown

Nativity
NN
NN
NN
NN
N/NN
N/NN
N/NN
N/NN
N/NN
NN
N/NN
NN
N/NN
NN
NN
NN
NN
N
N/NN
E
NN
NN
NN
N/NN
N/NN
E
N/NN
N/NN
N/NN
N/NN
NN
N/NN
N/NN
N/NN
U

Source: OMKM
Definitions:
N = Native
NN = Non-native
E = Endemic
U = Unknown
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One arthropod trap was also placed within the Hōkū Ke‘a Observatory Building and a hand search was
conducted around the perimeter of the facility quarterly between 2013 and 2018. Species identified
within and around the Observatory Building are shown in Table 8. No wēkiu bug were identified within or
adjacent to the Observatory Building.
Table 8. Arthropods Identified Within and Around the Hōkū Ke‘a Observatory Building, 2013-2018
Order
Family
Genus species
Nativity
Araneae
Linyphiidae
unknown
N/NN
Diptera
Sciaridae
unknown
N/NN
Diptera
Phoridae
unknown
N/NN
Diptera
Sepsidae
unknown
NN
Hemiptera
Lygaeidae
Nysius palor
NN
Hemiptera
Geocoridae
Geocoris pallens
NN
Hemiptera
Lygaeidae
Nysius terrestris
N
Homoptera
Psyllidae
unknown
N/NN
Homoptera
Aphididae
unknown
NN
Hymenoptera
Encyrtidae
unknown
N/NN
Source: OMKM
Definitions:
N = Native
NN = Non-native
E = Endemic
U = Unknown

Invasive Species
Invasive species damage natural ecosystems, native plant and animal communities, cause economic harm,
and can impact human health and well-being (NISC, 2008). Most of Maunakea’s ecosystems have already
been impacted by introduced plants and animals, and the introduction of invasive species remains a
continuing threat. The biggest threat from invasive species at the summit is introduction of predacious
non-native invertebrates that could impact the unique native aeolian invertebrate community, whereas
invasive plants and mammals cause the most damage at lower elevations (Ku‘iwalu, 2009).
Special Status Species
The U.S. Fish and Wildlife Service (USFWS) identified the following special status species known to occur
in the immediate vicinity of the project area:
•
•

The federally endangered Hawaiian hoary bat (Lasiurus cinereus semotus)
The federally endangered Mauna Kea silver sword (Argyroxiphium sandwicense subsp.)

The federally endangered Hawaiian hoary bat roosts in both exotic and native woody vegetation across
all islands and will leave young unattended in trees and shrubs when they forage. No Hawaiian hoary bat
have been documented at the summit of Maunakea, and there is not sufficient habitat for the species at
or near the project site.
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The Mauna Kea silver sword is an endangered plant species that occurs on Maunakea at elevations ranging
from approximately 8,500 to 12,500 feet. The project site is at a higher elevation than the appropriate
habitat for the Mauna Kea silver sword.
Hawaiian seabirds nest in the mountains and forage over the ocean. The project site is located at the
summit of Maunakea, which is upland of breeding habitat. No Hawaiian seabirds have been documented
traversing the summit of Maunakea. However, the USFWS stated that endangered Hawaiian seabirds
including the ‘ua‘u/Hawaiian petrel (Pterodroma sandwichensis), ‘ake‘ake/band-rumped storm petrel
(Oceanodroma castro), and ‘a‘o/Newell’s shearwater (Puffinus newelli) may transit the area flying to
breeding colonies. The ‘ua‘u/Hawaiian petrel has been discovered recently nesting near 10,000 feet
elevation on Maunakea.
The palila is a Federal and State-listed endangered species. The palila reside within the Mauna Kea Forest
Reserve at elevations between 6,000 and 9,000 feet above msl. Critical habitat within the Mauna Kea
Forest Reserve was designated September 22, 1977 (Federal Register Vol. 42, No. 184; September 22,
1977). Although the project site is not within the designated critical habitat, the Maunakea Access Road
traverses through the designated critical habitat area (see Figure 4).

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would 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

Lichens, Mosses, and Vascular Plants
The Proposed Action would have no impacts to lichens, mosses, or vascular plants as none have been
identified at the project site.
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Figure 4. Palila Critical Habitat
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Arthropods
Although the wēkiu bug has been documented at and adjacent to the project site, the project site has
been disturbed by past construction and the use of fill material and is not considered wēkiu bug habitat
or potential habitat. The Proposed Action would restore the site to a basic topography consistent with the
area. This would be accomplished through the use of fill material that would be compacted to a minimum
of 90% relative compaction. Since the project site has previously been disturbed and is not considered
wēkiu bug habitat or potential habitat, the Proposed Action is not expected to have negative impacts to
the wēkiu bug.
Invasive Species
Deconstruction and restoration activities have the potential to introduce invasive species to the summit
region and along Maunakea Access Road. As stated in the CMP, “virtually any user, vehicle, equipment,
or material that comes to Mauna Kea can be an unintentional carrier.” Measures to minimize the potential
for the introduction of invasive species would be implemented as discussed in Section 3.3.3.
Special Status Species
The Proposed Action is not expected to have direct impacts on protected species (i.e., special status,
threatened, or endangered) as none have been observed at the project site. In addition, the project site
does not contain unique habitat resources important to native or protected species. However, there may
be indirect impacts to endangered Hawaiian seabirds and the endangered palila.
Endangered Hawaiian seabirds may transit the area flying to breeding colonies. These birds can be
attracted to and disoriented by outdoor lighting and are vulnerable to increased mortality if they are
grounded as a result of light attraction. Measures to minimize potential impacts to Hawaiian seabirds
would be implemented as discussed in Section 3.3.3.
The palila is threatened by invasive plants that compete with native species; predators such as cats and
rats; feral ungulate grazing and browsing that destroys native vegetation; fire; and avian disease.
Increased traffic along Maunakea Access Road through the palila critical habitat area could introduce
invasive species or cause fires. Potential sources of ignition related to vehicle traffic include vehicle
accidents, improperly disposed of cigarettes and matches, and sparks from automobile catalytic
converters on unpaved roads. Measures to minimize impacts to palila would be implemented as discussed
in Section 3.3.3.
Under the No-Action Alternative, no construction activities would occur; therefore, there would be no
impacts to biological resources.

Avoidance and Minimization Measures
The following measures identified by the USFWS would be implemented to avoid and minimize adverse
effects to seabirds:
•

Outdoor lights used during construction would be fully shielded so the bulb can only be seen from
below.
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•
•

Lights would have automatic motion sensor switches or would be turned off when human activity
is not occurring in the lighted area.
Nighttime construction would be avoided during the seabird-fledging period (September 15
through December 15).

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 and thereby potential impacts to the
endangered palila:
•

•

•

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)

The following measure outlined in the Mauna Kea Wildland Fire Management Plan (June 2011) would be
implemented to minimize potential fire impacts and thereby potential impacts to the endangered palila:
•
•

All vehicles, including ATV's and other off-road vehicles, would be required to park in pullouts or
on bare soil to prevent vehicle related fire ignitions.
Contractors would be educated regarding fire prevention.

The following applicable measures detailed in the USFWS’s Biosecurity Protocol – Hawaii Island (July 2018)
would be implemented to minimize the introduction of invasive species:
•

•

All work vehicles, machinery, and equipment would be cleaned, inspected by its user, and found
free of mud, dirt, debris, and invasive species prior to entry to the Mauna Kea Forest Reserve.
o Vehicles, machinery, and equipment must be thoroughly pressure washed in a designated
cleaning area and visibly free of mud, dirt, plant debris, insects, frogs (including frog eggs),
and other vertebrate species such as rats, mice, and non-vegetative debris. A hot water
wash is preferred. Areas of particular concern include bumpers, grills, hood
compartments, areas under the battery, wheel wells, undercarriage, cabs, and truck beds
(truck beds with accumulated material (intentionally placed or fallen from trees) are
prime sites for hitchhikers).
o The interior and exterior of vehicles, machinery, and equipment must be free of rubbish
and food. The interiors of vehicles and the cabs of machinery must be vacuumed clean.
Floor mats shall be sanitized with a solution of >70% isopropyl alcohol or a freshly mixed
10% bleach solution.
o Any machinery, vehicles, equipment, or other supplies found to be infested with ants (or
other invasive species) must not enter natural areas or native habitat. Treatment is the
responsibility of the equipment or vehicle owner and operator.
Base yards and staging areas inside and outside areas must be kept free of invasive species.
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o

•

Base yards and staging areas should be inspected at least weekly for invasive species
and any found invasive removed immediately. Pay particular attention to where vehicles
are parked overnight, keeping areas within 10-meters of vehicles free of debris.
o Project vehicles or equipment stored outside of a base yard or staging area, such as a
private residence, should be kept in a pest free area.
Contractors shall visually inspect and clean clothes, boots, pack, radio harness, tools and other
personal gear and equipment, for seeds, soil, plant parts, insects, and other debris prior to going
to the project site and prior to leaving the project site. A small brush is handy for cleaning boots,
equipment, and gear. Soles of shoes should be sanitized using a solution of >70% isopropyl
alcohol or a freshly mixed 10% bleach solution.

In addition to the measures above, all contractors would be educated regarding protection of
environmental resources at the summit, including identification of wēkiu bug, as per management action
C-8 of the CMP.

3.4 Visual Resources
Affected Environment
The visual environment at the project site is characterized by the summit plateau cinder cones and
astronomy facilities. The topography of the mountain blocks the view of the existing facilities, including
the facilities associated with the Proposed Action, from the access road approaching the summit. The
observatories, including Hōkū Ke‘a, are visible from nearby sacred sites and trails within the Maunakea
summit area. Views to the west from the summit regions are partially obstructed by Hōkū Ke‘a. The
observatories are also visible to varying extents from Hilo, Honoka‘a, and Waimea. Because of its small
size, the Hōkū Ke‘a Observatory Building is not visible from Hilo, Honoka‘a, or Waimea.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would result in
a significant impact to visual and recreational 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.
The Proposed Action includes removing existing buildings that are located in a visually sensitive
environment and restoring the site to a basic topography consistent with the area. The Proposed Action
includes construction of a barrier at the top of the slope on the west side of the project site. This barrier
would consist of boulders sourced from the summit that are currently located across Mauna Kea Access
Road from Hōkū Ke‘a. The barrier would not block or substantially obstruct a vista. The removal of existing
unused buildings and restoration of the site would improve the visual character of the area as shown in
Figure 5 and Figure 6. In addition, the removal of Hōkū Ke‘a would open up views to the west from the
summit. Therefore, the Proposed Action would have beneficial impacts to visual resources.
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Figure 5. Simulated View of Hōkū Ke‘a Site Before and After Removal and Restoration (looking South)
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Figure 6. Simulated View of Hoku Kea Site Before and After Removal and Restoration (looking North)
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Under the No-Action Alternative, the existing Observatory Building and Generator Building would remain.
Unless maintained, the buildings would continue to deteriorate and decrease the visual character of the
area. Therefore, the No-Action Alternative would have negative impacts to visual resources.

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

3.5 Geology and Soils
Affected Environment
The project site is located at the summit of Maunakea on the island of Hawai‘i. Maunakea is the highest
of the five shield volcanoes forming the island of Hawai‘i, rising to 13,796 feet above mean sea level (msl).
There are numerous cinder cones and associated lava flows on what is commonly known as the summit
plateau, which is described as “a rudely circular dome five or six miles in diameter rising between 500 and
1,000 feet per mile to a central area above 13,000 feet” (Wentworth and Powers, 1941). The remnants of
three or four glacial drift sheets located above 9,000 feet above msl are also present.
The existing Hōkū Ke‘a Observatory and Generator Building are located along a paved access road on the
way to the UKIRT Observatory Building. Materials exposed at the ground surface of the project site
generally consist of cinder mixed with some volcanic ash. Based on laboratory tests, the surface materials
generally consist of medium dense gravelly sands with little silt. In some areas, the surface materials are
mostly gravel with very little sands and silts. Surface materials are generally dry with relatively low
moisture content. There is little or no soil development, and the ground surface has the appearance of a
desert pavement. It is expected that subsurface conditions are similar to the materials observed at the
ground surface.
The unpaved ground surface around the Observatory Building and Generator Building generally follows
the grades of the access road and is slightly sloping down from northeast to southwest. The existing
ground surface elevations range from 13,725 to 13,740 feet above msl.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would result in
a significant impact to geological and soil resources if it would involve a substantial degradation of
environmental quality or would have a substantial adverse effect on or be likely to suffer damage by being
located in an environmentally sensitive area such as geologically hazardous land. Therefore, a significant
impact would occur if the Proposed Action caused a substantial degradation of environmental quality
through erosion or affected or suffered damage by being located in an environmentally sensitive area.
The Proposed Action is located in an area that has already been impacted by construction of
observatories, support facilities, and roads. These actions have resulted in substantial, significant, and
adverse impacts to geologic resources, primarily due to the alteration of cinder cone morphology. The
Proposed Action would remove the existing Hōkū Ke‘a Observatory Building and Generator Building,
including foundations and underground utilities in Area A. The project site would be restored to a basic
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topography consistent with the area. Therefore, the Proposed Action would have beneficial impacts to
the local geology by restoring the topography of the area to the extent practicable.
There is very little to no soil present at the project site. However, the Proposed Action has the potential
for soils or other fines (e.g., volcanic ash) in the construction area to be eroded as a result of being carried
away by storm water runoff or wind and the potential for contaminants to be present that could be
imparted to the ground surface. Contaminants have the potential to be transported in normal runoff flows
to receiving waters and can pose a direct health risk to people living, working, or playing in or near the
area.
Under the No-Action Alternative, no construction activities would occur and there would be no impacts
to topography or soil resources. The project site would not be restored to a basic topography consistent
with the area; therefore, there would be no beneficial impacts.

Avoidance and Minimization Measures
The following measures would be implemented to minimize potential impacts to geological and soil
resources:
•
•
•
•
•
•

Any 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.
All work would comply with the requirements of the latest Mauna Kea Comprehensive
Management Plan and other construction-related plans.
A monitor would be on-site during site restoration to monitor fill placement and compaction.

3.6 Water Resources
Affected Environment
As shown in Figure 7, the project site is underlain by the Waimea Aquifer System. This is a “high-level”
aquifer, which means that it is entirely fresh water, and has an estimated yield of 16 million gallons per
day. The depth to groundwater at the summit is unknown, but the Humu‘ula Groundwater Research
Project, or Pohakuloa Training Area Project, aimed to research the groundwater resources in the “Saddle”
region between Mauna Loa and Maunakea volcanoes by drilling two test holes on Army Garrison Hawai‘i
land. Results included the discovery of groundwater at a much shallower depth than expected and a dikeimpounded aquifer. Perched groundwater was identified at two depth intervals: 500 to 540 feet below
ground surface (bgs) and 700 to 1,181 feet bgs. The regional water table was encountered at 1,806 bgs,
or about 4,500 feet above msl (HGGRC, 2018).
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Figure 7. DLNR Aquifers
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There are no perennial streams in the Mauna Kea Science Reserve. The only surface water regularly
present in the summit region is Lake Waiau, as shown in Figure 8. Lake Waiau is one of Hawai‘i’s only lakes
and is one of the highest alpine lakes in the United States. The lake has never been known to dry up and
is frozen during colder times of the year. Water in the lake is from snow melt and rain. Lake Waiau is
located approximately 0.9 mile southwest of the project site.
There are a few small springs on the glaciated peak of Maunakea that are fed by groundwater perched on
and in glacial drift deposits. These springs are located along canyon walls and faces of dry waterfalls where
the contact between the drift beds and overlying lavas is exposed (Wentworth and Powers, 1943).

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would 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.
There are no water bodies at the project site; therefore, there would be no direct impacts to surface
waters from the Proposed Action. Deconstruction and restoration activities may produce sediment from
soil erosion during and after excavation. In addition, 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.
Under the No-Action Alternative, no construction activities would occur and there would be no impacts
to water resources.

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.
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Figure 8. Surface Waters
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3.7 Solid Waste and Hazardous Materials
Affected Environment
Solid Waste
Solid waste at the summit consists of municipal solid waste (i.e., rubbish). This includes paper products,
spent containers, and limited amounts of food waste. Waste is generated from three sources:
construction activity, visitors, and observatory operation and maintenance activities. The solid waste
generated by each of the observatories is discarded in standard containers for transport and disposal off
the mountain.
There is one landfill on the island of Hawai‘i: the West Hawai‘i Sanitary Landfill at Pu‘uanahulu in North
Kona. Construction and demolition debris is only accepted at the West Hawai‘i Sanitary Landfill.
Hazardous Materials
A Phase I Environmental Site Assessment (ESA) (see Appendix E) and Hazardous Materials Survey (see
Appendix F) were conducted by Myounghee Noh & Associates, LLC (MNA) in April and May 2020.
The Phase I ESA consisted of the following:
•
•
•
•
•

A review of federal, state, and local environmental records
A site reconnaissance survey
Interviews with key site personnel and other individuals with knowledge of the subject property
Administration of a “User Questionnaire” to individuals with knowledge of the subject property
Preparation of a report documenting the collection of information about the subject property and
an evaluation of that information towards determining the presence of recognized environmental
conditions (RECs) at the property.

Standard federal and state government databases for hazardous substance or petroleum product releases
were reviewed. Government records were examined with respect to environmental conditions, citations,
complaints, and permits at the subject property, adjoining properties and the surrounding area. During
the review, no records of the following were identified at the subject property or in the adjacent areas of
the subject property:
•
•
•
•
•
•
•
•
•
•

State Sites of Interest
Delisted National Priorities List sites
Comprehensive Environmental Response, Compensation, and Liability Act sites
Resource Conservation and Recovery Act non-Corrective Action Treatment, Storage, and Disposal
facilities
State or Federal Brownfield sites
Landfill or solid waste disposal sites
State Voluntary Cleanup sites
Institutional controls/engineering controls registries
State Hazardous Waste sites
Federal Emergency Response Notification System list sites
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A site reconnaissance was conducted on April 2, 2020. All areas of the subject property, including the
Hōkū Ke‘a Observatory and associated Generator Building, were walked and visually surveyed; adjoining
properties were visually surveyed and photo documented. During the site reconnaissance and review of
historical topographic maps and aerial photos, no RECs were indicated at the subject property or
immediately adjoining properties.
Interviews were conducted with the following key site personnel and other individuals with knowledge of
the property:
•
•
•
•
•
•

Dr. Pierre Martin, UH Associate Professor of Astronomy
David Longborg, UH Institute for Astronomy
Ligaya Hill, UH Hilo Facilities Planning & Coordination
Bruce Teramoto, UH Mānoa Construction Management
Stewart Hunter, Maunakea Observatories Support Services
Frederick Klasner, Natural Resource Program Manager for OMKM

Based on the information provided in the interviews, no RECs were identified. MNA had also requested
information from the DLNR-Land Division and DLNR-OCCL, and responses were still pending at the time
the report was completed.
In addition to the interviews, a “User Questionnaire” was administered by MNA and completed by Stewart
Hunter and Dr. Pierre Martin. The questionnaires found no indication of any spills, chemical releases, or
environmental cleanups that had taken place at the property.
A hazardous material survey of the Hōkū Ke‘a Observatory was conducted on May 19, 2016 to support
planned renovations. During the 2016 survey, a total of eight (8) suspect building materials were
identified, including two (2) LCPs in and on the observatory structure.
MNA conducted a supplemental hazardous material survey on April 2, 2020, to support the
decommissioning of the Hōkū Ke‘a Observatory. The inspector confirmed lead-containing materials from
the 2016 survey. Materials suspected of containing asbestos, lead, or arsenic were identified in the
Generator Building, and samples were collected of these materials. Light ballasts and light components
and switches were also surveyed.
During the April 2020 survey, MNA identified an additional five (5) suspect building materials in and on
the Observatory and Generator Buildings. On May 5, 2020, MNA collected two (2) additional samples from
the exterior dome of the Observatory Building. Based on sampling and analysis of three (3) asbestos/bulk,
eight (8) lead/paint chips, and a visual inspection of light ballasts, fluorescent light tubes, and light
switches from the 2016 and 2020 surveys, the following confirmed hazardous materials were identified
within the Observatory Building and Generator Building:
•
•

LCP identified within the Observatory Building in the gray paint on the concrete floor
LCP identified on the exterior of the Observatory Building in the white paint on metal doors, door
frames, and walls
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•

LCP identified within the Generator Building in the beige paint on concrete masonry unit (CMU)
walls, metal ceiling, and door frame

None of the paint samples collected from the observatory contained lead levels in excess of laboratory
reporting limits. In the Generator Building, none of the LCP were identified as lead-based paint (LBP),
exceeding 5,000 mg/kg, which is the threshold for LBP.
From the suspect materials collected in both the 2016 and 2020 surveys, none were confirmed to be
asbestos-containing material. No suspected arsenic-containing material was identified in the Observatory
Building and Generator Buildings during both the 2016 and 2020 surveys. In addition, no polychlorinated
biphenyls-containing light ballasts or conventional mercury-containing lamps were identified within the
Observatory Building and Generator Building.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would result in
a significant impact regarding solid waste and hazardous materials if the Proposed Action would involve
a substantial degradation of environmental quality. Therefore, the Proposed Action would have a
significant impact if the generation, storage, use, transportation, or disposal of solid waste and hazardous
materials resulted in the degradation of air, soil, or water quality to the point that the resource could no
longer be used for its intended purpose or contained pollutants or toxic elements exceeding allowable
levels.
The Proposed Action would result in the generation of solid waste. The estimated amount of solid waste
that would result from Hōkū Ke‘a demolition is shown in Table 9.
Table 9. Solid Waste Associated with Hōkū Ke‘a Decommissioning
Type of Solid Waste
Quantity
CMU Materials
27,300 pounds
Concrete
18,000 pounds
TOTAL
55,300 pounds

As discussed in Section 3.7.1, although paint samples were shown to contain LCP, none of the paint
samples collected contained lead levels in excess of laboratory reporting limits; however, the measures
detailed in Section 3.7.3 would be implemented to minimize potential impacts associated with the
disturbance of LCP.
The contractor would be required to reuse or recycle as much of the demolition materials as possible. Any
remaining demolition debris would be removed from the summit and transported to the West Hawai‘i
Sanitary Landfill for disposal. The contractor would be required to coordinate with the County’s
Department of Environmental Management, Solid Waste Division for recycling and disposal options. In
addition, recycling vendors on the island may be able to accept and recycle some materials. Therefore,
the Proposed Action would not result in significant impacts associated with solid waste and hazardous
materials.
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Under the No-Action Alternative, the existing facilities would remain in place and would not be
deconstructed creating solid waste. Since the facility is no longer in use, it does not generate solid waste;
therefore, there would be no impacts associated with the No-Action Alternative.

Avoidance and Minimization Measures
Since the Phase I ESA revealed no evidence of RECs, there are no mitigation recommendations for the
decommissioning of the Hōkū Ke‘a Observatory and Generator Building, regarding surrounding
environmental conditions.
In the Hazardous Material Survey Report, MNA provided recommendations for renovation or demolition
activities that disturb lead-containing paints. Work should be conducted in general accordance with 29
CFR 1926.62 Occupational Safety and Health Administration (OSHA) Lead Construction Standard. The
types of activities that would trigger OSHA requirements include, but are not limited to, sanding, blasting,
welding, cutting, scraping, and spot/whole paint removals. The contractor must determine the
appropriate safety measures based on the areas to be disturbed, the lead concentration and the condition
of the paint.
The following is a summary of applicable work practice guidelines involving the disturbance of lead paints:
•
•
•

•
•
•

•
•

Employees must anticipate hazards and utilize appropriate engineering controls and personal
protective equipment (PPE).
Employees must utilize respiratory protection until the initial air monitoring assessment
documents safe working levels of airborne lead (29 CFR 1926.62[d][1] and [2][i][A]).
An exposure assessment should be carried out when employees are disturbing LCP or LBP to
ensure that they are not exposed to airborne lead concentrations greater than the Permissible
Exposure Limit of 50 micrograms per cubic meter (µg/m3) averaged over an 8-hour period.
Additional periodic exposure monitoring may be required if the Action Level, 30 µg/m3, averaged
over an 8-hour period is exceeded.
Employees must implement stringent dust control procedures to prevent airborne lead dust.
Employees must clean the work area thoroughly using wet methods and a high-efficiency
particulate air vacuum. Dry sweeping or air blowing of lead debris and dust must be avoided.
Lead-containing debris must be segregated from other wastes, collected, and containerized.
Waste must be characterized per State of Hawai‘i requirements, including a determination of the
waste as hazardous or non-hazardous. Lead-containing waste must be handled and disposed of
in accordance with applicable requirements.
Visually inspect and verify the work area to ensure all lead-containing debris and dust has been
properly removed and the project site is free of lead hazard.
Conduct clearance in accordance with contract specifications.

There are low mercury vapor tubes present in the project area. The low mercury vapor tubes should be
removed in a manner that will prevent breakage of the light tube prior to disposal.
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3.8 Air Quality, Climate, and Climate Change
Affected Environment
Air Quality
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 10 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 the
summit of Maunakea. Air quality monitoring has occurred at the Mauna Loa Observatory, which provides
data that is representative of the conditions at Maunakea. The air quality at Mauna Loa Observatory is
excellent and in attainment status with the State AAQS and NAAQS. Due to the similarities between
Maunaloa and Maunakea, it is assumed that the air quality at Maunakea is excellent as well.
The project site is located above the atmospheric temperature inversions that occur at around 7,000 feet
above msl. Particulates and aerosols like vog, smog, dust, smoke, salt particles, and water vapors
generated below the inversion level are capped by the temperature inversion and do not rise above the
inversion level. However, winds can occasionally come up the slopes of Maunakea, penetrating the
inversion layer, bringing small volumes of air from lower elevations.
Locally generated contributors to air pollution at 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.

Final Environmental Assessment

46

March 2022

Affected Environment, Potential Impacts,
and Avoidance and Minimization Measures

Hōkū Ke‘a Observatory Decommissioning Project

Table 10. 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

Climate
The Proposed Action is located at the summit of Maunakea. Winter temperatures on Maunakea range
from 10 degrees Fahrenheit (°F) to 40 °F, but wind chill can make it feel below zero. Summer temperatures
range between 30°F and 60°F. Average annual precipitation at the project site is approximately 15 inches
and comes in the form of both rain and snow. Snowfall can occur during any month of the year but is
generally concentrated during January through March.
Wind velocities range from 10 to 30 miles per hour (mph) but can exceed 100 mph during severe winter
storms. High winds can also occur due to atmospheric anomalies such as the jet stream dipping down or
low- and high-pressure systems creating vortexes.
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Climate Change
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. 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 Hawaii, 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 Hawaii the key consideration regarding climate
change is sea level rise. This is not of concern for this project due to its location at the summit of
Maunakea.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would result in
a significant impact to air quality, climate, and climate change if it would result in a substantial degradation
of environmental quality, 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.
Air pollutant emissions from deconstruction and site restoration activities would include dust or
particulate matter and exhaust fumes from vehicular travel to and from the project site and from
equipment operations during the deconstruction and restoration activities. Specifically, construction
activities would include grading and vehicle and equipment engine operations during the construction
period. Because levels of criteria pollutants in Hawai‛i are consistently below Federal and State AAQS, and
because the prevailing trade winds rapidly carry pollutants offshore limiting the effect on receptors,
increases in levels of criteria pollutants at the project sites from construction activities are not expected
to be significant. It is not anticipated that Federal or State AAQS would be exceeded during construction
activities. In addition, the Proposed Action would not substantially emit greenhouse gases as emissions
would be short-term and temporary during deconstruction and site restoration activities.
Under the No-Action Alternative, no construction activities would occur; therefore, there would be no
impact to the existing air quality.

Avoidance and Minimization Measures
All construction activities would comply with the provisions of HAR Chapter 11-60.1, Air Pollution Control,
and HAR Chapter 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:
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•

•
•
•
•

Planning the different phases of construction, focusing on minimizing the amount of airborne,
visible fugitive dust-generating materials and activities, centralizing on-site vehicular traffic
routes, and locating potential dust-generating equipment in areas of the least impact.
Providing an adequate water source at the site prior to start-up of construction activities.
Minimizing airborne, visible fugitive dust from shoulders and access roads.
Providing reasonable dust control measures during weekends, after hours, and prior to daily startup of construction activities.
Controlling airborne, visible fugitive dust from debris being hauled away from the project site.

Additionally, contractors would be required to maintain equipment with emissions controls.

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, Section 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 9. 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 taken into account by the DOH.
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Figure 9. Hawai‘i Maximum Permissible Sound Levels for Various Zoning Districts
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As discussed in Section 4.1.2, the project area is zoned 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. Noise levels are not to exceed these maximum permissible
levels within any 20-minute period, except by permit or variance.
Noise-sensitive sites near the project site are limited to areas where outdoor use is common. The
Proposed Action is located in a secluded area with generally low ambient noise levels. No one resides at
the summit, but visitors frequent the summit for cultural practices, stargazing and astronomy, hiking,
general sightseeing, hunting, and skiing/snowplay. The primary activities that produce sounds above the
natural background level include vehicular travel, observatory operations, and construction and
maintenance operations.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would result in
a significant noise impact if it has a substantial adverse effect on ambient noise levels. Therefore, a
significant noise impact would occur if the Proposed Action would result in increased ambient noise levels
to the extent that noise-sensitive receptors would be exposed to noise exceeding regulatory levels.
The Proposed Action would result in a short-term increase in noise levels during deconstruction and
restoration activities. Noise would be generated by construction equipment employed to implement the
Proposed Action. Construction equipment would include dump trucks, an excavator, a loader, a roller, a
backhoe, and a crane. Additional vehicle traffic to the project site would also generate noise during;
however, it is anticipated that a maximum of six vehicles would access the project site daily. Typical noise
emission levels for construction equipment are shown in Table 11.
Table 11. Typical Noise Emission Levels for Construction Equipment
Type of Equipment
Noise Level at 50 feet (dBA)
Excavator
Front End Loader
Dump Truck
Backhoe
Crane (100 ton)
Pick-up Truck
Roller

85
80
88
80
83
55
80

Source: FHWA, 2015

Avoidance and Minimization Measures
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. In the event that work occurs after normal
working hours (i.e., at night or on weekends), or if permissible noise levels are exceeded, appropriate
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permitting and monitoring, as well as development of administrative and engineering controls, would be
employed.
In compliance with the CMP, the following measures would be implemented to minimize noise impacts
from decommissioning and restoration activities:
•

•

A construction monitor would be on-site during all decommissioning and restoration activities,
including, but not limited to, the delivery of construction materials to the site or to staging areas,
to monitor compliance with permit terms and conditions.
A BMP Plan for Construction Practices shall be prepared that covers the generation and
minimization of noise.
o The majority of project personnel (e.g., equipment operators, laborers, and electricians)
would be transported to the project site via van from either Halepōhaku or other central
location to minimize noise associated with vehicles.
o Exterior gas- or diesel-powered generators would be properly maintained and only used
when needed.
o All equipment would be properly maintained with mufflers as per industry standard.

3.10 Traffic and Transportation
Affected Environment
Access to the project site is via Saddle Road (Route 200) to Mauna Kea Access Road at Pu‘u Huluhulu. The
first six miles of Mauna Kea Access Road from Saddle Road to Halepōhaku is paved and 20-feet-wide. The
next approximate 4.5 miles of Mauna Kea Access Road is unpaved until an elevation of 11,800 feet above
msl where it becomes paved again. It is recommended, although not required, that visitors to the summit
use a four-wheel drive vehicle beyond Halepōhaku.
The Maunakea Rangers monitor activities on UH’s managed lands on a daily basis, including the number
of vehicles by type. In addition, an automated vehicle counter was installed in 2015 to count the number
of vehicles that drive above Halepohaku. This information is provided in an annual report to the Board of
Land and Natural Resources (BLNR). The total yearly vehicle counts by types of users between 2005 and
2019 is shown in Figure 10. Since 2005 observatory vehicles have declined and private vehicles have been
the dominant vehicle type accessing the summit. Private and commercial vehicle use declined in 2019 due
to the closure of Mauna Kea Access Road for over 200 days (OMKM, 2020).
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Figure 10. Total Yearly Vehicle Counts by Types of Users, 2005-2019

Source: OMKM, 2020

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would 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.
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. Additional traffic on Mauna Kea Access Road above Halepōhaku would be
limited as it is expected that equipment operators, laborers, and electricians would be transported to the
project site by van. In total, it is anticipated that a maximum of six vehicles would access the project site
daily via Mauna Kea Access Road from Saddle Road. An additional five vehicles may travel up Mauna Kea
Access Road from Saddle Road to Halepōhaku where they would remain parked.
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.
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Avoidance and Minimization Measures
The following measures would be implemented to minimize traffic and transportation related impacts:
•
•

•

Equipment and materials would be transported to and from the project site during non-peak
hours.
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 majority of project personnel (e.g., equipment operators, laborers, and electricians) would
be transported to the project site via van from either Halepōhaku or other central location.

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 Halepōhaku that provide lodging for guests,
although Halepōhaku does not provide lodging to the general public. Services at Halepōhaku are managed
by Mauna Kea Support Services.
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, $4.00
million in state tax revenues, and over 800 jobs (UHERO, 2014). The Hōkū Ke‘a Observatory has not been
operational since 2013; therefore, the observatory does not contribute to the economy.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would 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. Therefore, a significant socioeconomic impact
would occur if the Proposed Action adversely affected the revenue, employment, or overall economic
conditions of the island community or the state.
The Proposed Action would not increase the population of the area. Deconstruction and site restoration
activities would result in temporary, positive economic activity in the form of construction jobs and
material procurements. It is expected that the workforce would come from the local population. The
decommissioning of the Hōkū Ke‘a Observatory would have no impact on the economy since the
observatory has not been operational since 2013.
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Under the No-Action Alternative, no construction activities would occur and there would be no short-term
economic benefits.

Avoidance and Minimization Measures
The following measure would be implemented to minimize socioeconomic impacts:
•

The contract would be run through the University of Hawaiʻi and the contractors would be
required to have a license to conduct work in the State of Hawaiʻi.

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 41 public schools, 15 public charter schools, 2 community schools, and 20 private schools on
the island of Hawai‘i. There are also two Hawai‘i Community College campuses and UH Hilo.
UH Hilo’s astronomy program provides students with unique access to professional optical, near-infrared,
and radio telescopes. Students initially learn to operate small telescopes and build from there, culminating
with specialized training to prepare and use 8- to 10-meter telescopes on Maunakea. UH Hilo faculty and
students have access to all professional telescopes atop Maunakea to carry out research and educational
activities, and students collaborate with observatory astronomers on research and technical projects
through internships at the observatories. However, this access is limited.
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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.
Recreational activities on Maunakea include hiking, sightseeing, bird watching, camping, hunting, and
other similar activities. Recreational activities in the MKSR include hiking, sightseeing, skiing, snowplay,
and stargazing.

Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would 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.
Deconstruction and site restoration activities associated with the Proposed Action would require
approximately 10 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.
Since the workforce would be local, there would be no changes in population and no impact to schools or
recreation areas from changes in population. The removal of existing unused buildings and restoration of
the site would improve the visual character of the area, and thereby the user experience. Therefore, the
Proposed Action would have beneficial impacts to recreational resources.
The removal of the Hōkū Ke‘a facilities and retiring of the site would result in a reduction of astronomy
opportunities at the summit, although a new observatory facility is proposed to be constructed at the
Halepōhaku Mid-Level Facility on Maunakea. It has been determined that the beneficial impacts of
decommissioning and removal of the Hōkū Ke'a facilities outweigh the adverse impacts of relocating the
student facility to a less optimum location.
Under the No-Action Alternative, there would be no construction activities; therefore, there would be no
impacts on public facilities and services.

Avoidance and Minimization Measures
No minimization or mitigation 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 11, the Proposed Action is located in Flood Hazard Zone D (i.e., Areas in which flood
hazard is undetermined).
The project site is located in a relatively flat area that is bordered on the west and east by steep slopes.
Due to the low average annual precipitation at the summit, the occurrence of ephemeral streams is
limited to winter storms and/or rapid snowmelts. These infrequent runoff occurrences have cut small
channels and gullies that connect with larger gulches further down the mountain slope. Given the
topography of the project site, as well as the low rainfall, flooding has not been observed and is not
expected to occur.
Volcanic Activity and Lava Flows
Maunakea is a dormant shield volcano that is one of the five volcanoes that comprise the island of Hawai‘i.
Maunakea has erupted 12 times within the last 10,000 years with the most recent eruption over 4,600
years ago.
As shown in Figure 12, the Proposed Action is located in an area designated “Low Hazard.” Although there
are several post-glacial (post-10,000-year-old) eruptive vents on the middle flanks of Maunakea, there are
none younger than 40,000 years old at the summit. Thus, the potential for renewed volcanic activity at
the summit of Maunakea is low. Any future volcanic activity would likely occur well below the summit.
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Figure 11. Flood Hazard Areas
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Figure 12. Lava Hazard Zones
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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.
Hawai‘i Island is one of the most seismically active areas on earth. In 2006 an earthquake caused minor
damage to the W.M. Keck, Subaru, UH 2.2-meter, and Canada-France-Hawai‘i Telescope observatories.
Damage was limited to auxiliary equipment; the telescopes’ mirrors and overall facility structural integrity
were not affected. Earthquakes will continue to impact the Maunakea summit area.
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.
Potential Impacts
Based on the significance criteria set forth in HAR Chapter 11-200.1, the Proposed Action would 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.
Deconstruction and site restoration activities 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 Hawaii. Construction personnel would respond to
any emergency messages or alerts, as appropriate, to ensure their safety during deconstruction and site
restoration activities.
Under the No-Action Alternative, no construction activities would occur and there would be no change in
existing conditions.

Avoidance and Minimization Measures
No minimization or mitigation measures are proposed or expected to be required.
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3.14 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
effects on air and water or other natural systems. The Proposed Action would result in the loss of an
observatory at the summit, which is the best location for astronomy. It has been determined that the
beneficial impacts of decommissioning and removal of the Hōkū Ke'a facilities outweigh the adverse
impact of loss of the site at the summit.

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.
The majority of the impacts associated with the Proposed Action would either be beneficial or short-term
and temporary. Three other observatories are proposed to be decommissioned, deconstructed, and the
sites restored as part of the University’s commitment to reduce its footprint at the summit of Maunakea.
The removal of additional observatories at the summit would have further beneficial impacts, as follows:
•
•
•
•

Enhance the summit experience for cultural practitioners and other visitors.
Enhancing the Hawai‘i Register of Historic Places integrity of setting of the Kūkahau‘ula TCP and
Mauna Kea Summit Region Historic District.
Improve the visual setting of the summit.
Restore the topography of the summit to the extent practicable.

Impacts associated with future actions would be similar to those for the Proposed Action with the majority
of potential negative impacts being short-term and temporary. There could be cumulative impacts to solid
and hazardous waste facilities due to the quantity of waste generated from decommissioning four
observatories at the summit. However, these are expected to be less than significant due to the
requirement for reuse and recycling as much of the demolition materials as possible.
There could also be cumulative impacts associated with traffic on Maunakea Access Road during
deconstruction and restoration activities if the CSO schedule is delayed and both projects are undergoing
deconstruction and restoration at the same time. As discussed in Section 3.10.2, it is anticipated that a
maximum of six vehicles would access the project site daily via Mauna Kea Access Road from Saddle Road.
An additional five vehicles may travel up Mauna Kea Access Road from Saddle Road to Halepōhaku where
they would remain parked. As reported in the Draft EA for CSO, there may be up to 36 construction-related
trips per day on Maunakea Access Road during deconstruction and restoration activities, which would
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have minimal impacts on traffic. It is expected that the potential cumulative impacts to traffic on
Maunakea Access Road would be less than significant.
Other known potential projects include four roadway improvement projects on Mauna Kea Access Road,
as shown in Figure 13:
•
•

•
•

Project 1: Paving approximately 0.5-mile-long segment at the upper end of the currently unpaved
portion of the Mauna Kea Access Road.
Project 2: Improving and paving approximately 0.5-mile-long unpaved portion of the Mauna Kea
Access Loop Road from the SMA Observatory, past the Subaru Observatory, to the Keck II
Observatory.
Project 3: Improving or retiring the older, southern, switchback portion of the Mauna Kea Access
Summit Area Loop Road.
Project 4: Safety improvements as deemed appropriate throughout the extent of the road
network (e.g., additional guardrails, pullouts, runaway truck ramps)

There could also be cumulative impacts associated with traffic on Maunakea Access Road if roadway
projects 1, 3, or 4 are undertaken at the same time as the Proposed Action. UH Hilo will coordinate with
CMS and MKSS to ensure that the schedule for deconstruction and restoration activities does not occur
at the same time as the aforementioned roadway projects.
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Figure 13. Proposed Maunakea Access Road Improvement Projects

Source: Draft Master Plan for the University of Hawai‘i Maunakea Lands E Ō I Ka Leo (Listen to the Voice), September 2021
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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. The Proposed Action is consistent with the
following applicable objectives and policies:
Section 226-8. Objectives and policies for the economy – visitor industry.
(a) Planning for the State’s economy with regard to the visitor industry shall be directed towards the
achievement of the objective of the visitor industry that constitutes a major component of steady
growth for Hawai‘i’s economy.
(b) To achieve the visitor industry objective, it shall be the policy of this State to:
(2) Ensure that visitor industry activities are in keeping with the social, economic, and
physical needs and aspirations of Hawai‘i’s people.
(3) Improve the quality of existing visitor destination areas by utilizing Hawai‘i’s strengths in
science and technology.
Discussion: Maunakea is a visitor destination. Recreational activities on Maunakea include hiking,
sightseeing, bird watching, camping, and other similar activities. The removal of existing unused buildings
and restoration of the site would improve the visual character of the area, and thereby the user
experience. Therefore, the Proposed Action would have beneficial impacts to recreational resources.
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:
(1) Exercise an overall conservation ethic in the use of Hawai‘i’s natural resources.
(3) Take into account the physical attributes of areas when planning and designing activities
and facilities.
Discussion: The Purpose of the Proposed Action is to decommission and remove the Hōkū Ke‘a
Observatory Building, Generator Building, and associated telecommunications and electrical
infrastructure as part of the University’s commitment to reduce its footprint at the summit of Maunakea.
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The Proposed Action includes site restoration that would restore the site to a basic topography consistent
with the area. Removal of the Observatory Building, Generator Building, and associated utilities would
enhance the summit experience for cultural practitioners and other visitors, enhance the Hawai‘i Register
of Historic Places integrity of setting of the Kūkahau‘ula TCP and Mauna Kea Summit Region Historic
District, and improve the visual setting of the summit.
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 improve the visual setting of the summit. This would enhance the
summit experience for cultural practitioners and other visitors, as well as enhance the Hawai‘i Register of
Historic Places integrity of setting of the Kūkahau‘ula TCP and Mauna Kea Summit Region Historic District,
and improve the visual setting of the summit.
Section 226-13. Objectives and policies for the physical environment – land, air, and water quality.
(a) Planning for the State’s physical environment with regard to land, air, and water quality shall be
directed towards achievement of the following objectives:
(1) Maintenance and pursuit of improved quality in Hawaii’s land, air, and water resources.
(b) To achieve the land, air, and water quality objectives, it shall be the policy of this State to:
(6) Encourage design and construction practices that enhance the physical qualities of
Hawaii’s communities.
(7) Foster recognition of the importance and value of the land, air, and water resources to
Hawai‘i’s people, their culture, and visitors.
Discussion: The Proposed Action includes site restoration that would restore the site to a basic topography
consistent with the area. Removal of the Observatory Building, Generator Building, and associated utilities
would enhance the summit experience for cultural practitioners and other visitors.
Section 226-23. Objectives and policies for socio-cultural advancement – leisure.
(a) Planning for the State’s socio-cultural advancement with regard to leisure shall be directed
towards the achievement of the objective of the adequate provision of resources to
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accommodate diverse cultural, artistic, and recreational needs for present and future
generations.
(b) To achieve the leisure objective, it shall be the policy of this State to:
(1) Enhance the enjoyment of recreational experiences through safety and security
measures, educational opportunities, and improved facility design and maintenance.
(4) Promote the recreational and educational potential of natural resources having scenic,
open space, cultural, historical, geological, or biological values while ensuring that their
inherent values are preserved.
Discussion: The Proposed Action includes site restoration that would restore the site to a basic topography
consistent with the area. Removal of the Observatory Building, Generator Building, and associated utilities
would enhance the summit experience for cultural practitioners and other visitors.
Section 226-25. Objectives and policies for socio-cultural advancement – culture.
(a) Planning for the State’s socio-cultural advancement with regard to culture shall be directed
toward the achievement of the objective of enhancement of cultural identities, traditions, values,
customs, and arts of Hawai‘i’s people.
(b) To achieve the culture objective, it shall be the policy of this State to:
(2) Support activities and conditions that promote cultural values, customs, and arts that
enrich the lifestyles of Hawaii’s people and which are sensitive and responsive to family
and community needs.
Discussion: The Purpose of the Proposed Action is to decommission and remove the Hōkū Ke‘a
Observatory Building, Generator Building, and associated telecommunications and electrical
infrastructure as part of the University’s commitment to reduce its footprint at the summit of Maunakea.
The Proposed Action includes site restoration that would restore the site to a basic topography consistent
with the area. Removal of the Observatory Building, Generator Building, and associated utilities would
enhance the summit experience for cultural practitioners and other visitors, enhance the Hawai‘i Register
of Historic Places integrity of setting of the Kūkahau‘ula TCP and Mauna Kea Summit Region Historic
District, and improve the visual setting of the summit.
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: Climate change as it relates to the Proposed Action is addressed in this Environmental
Assessment in Section 3.8. In Hawaii the key consideration regarding climate change is sea level rise. This
is not of concern for this project due to its location at the summit of Maunakea. The Proposed Action
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would not substantially emit greenhouse gases that contribute to climate change as emissions would be
short-term and temporary during deconstruction and site restoration activities.
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 226-6. Objectives and policies for the economy – in general: The Proposed Action would
not result in increased and diversified employment opportunities other than the temporary
construction jobs.
Section 226-7. Objectives and policies for the economy – agriculture. The Proposed Action is
located at the summit of Maunakea and would have no impacts on agriculture.
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. Objective and policies for the economy – potential growth and innovative
activities: The Proposed Action does not include opportunities for investment or employment
growth.
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.
Section 226-14. Objectives and policies for facility systems – in general. The Proposed Action
does not include development of any 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 226-21. Objectives and policies for socio-cultural advancement – education. The
Proposed Action does not include educational programs or facilities.
Section 226-22. Objectives and policies for socio-cultural advancement – social services. The
Proposed Action does not include social services or 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.
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•
•

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.
The following themes of Part III of the Hawaii State Plan are not applicable to the Proposed Action for the
following reasons:
•

•
•
•
•
•

Section 226-103. Economic priority guidelines. The Proposed Action would not stimulate
economic growth or encourage business expansion and development, including the sugar and
pineapple industries, diversified agriculture and aquaculture, water use and development, energy
use and development, the information industry, or the visitor industry.
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 226-107. Quality education. The Proposed Action would have no impact on education
opportunities or facilities.
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 State Land Use Law is administered by the Land Use Commission. The Commission is “responsible for
preserving and protecting Hawai‘i’s lands and encouraging those uses to which lands are best suited.”
Discussion: As shown in Figure 14, the Proposed Action is located in an area designated Conservation.
Designated uses within the Conservation District are dependent on the designated subzone. As shown in
Figure 15, 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).
The Proposed Action would remove an existing observatory and associated facilities and restore the site
to a basic topography consistent with the area. UH Hilo will apply for a CDUP from the DLNR-OCCL.
Therefore, the Proposed Action is consistent with the State Land Use Law.
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Figure 14. State Land Use Districts
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Figure 15. 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 summit of 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: The Proposed Action includes site restoration that would restore the site to a basic topography
consistent with the area. Removal of the Observatory Building, Generator Building, and associated utilities
would enhance the summit experience for cultural practitioners and other visitors, enhance the Hawai‘i
Register of Historic Places integrity of setting of the Kūkahau‘ula TCP and Mauna Kea Summit Region
Historic District, and improve the visual setting of the summit.
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 includes site restoration that would restore the site to a basic topography
consistent with the area. Removal of the Observatory Building, Generator Building, and associated utilities
would enhance the summit experience for cultural practitioners and other visitors.
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.
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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 summit of Maunakea and would have no impacts on
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 does not include development. The Purpose of the Proposed Action is to
decommission and remove the Hōkū Ke‘a Observatory Building, Generator Building, and associated
telecommunications and electrical infrastructure.
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 summit of Maunakea and would have no impacts on
coastal hazards.
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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: The Draft Environmental Assessment 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 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: Opportunities for public awareness, education, and participation in coastal management are
provided through the regulatory review processes. The Draft Environmental Assessment is being provided
for public comment and review. Additional opportunities for review would come during the permit review
process.
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.
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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 summit of Maunakea; therefore, there would be no
effect on the use of beaches for public use and recreation.
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 summit of Maunakea, away from marine resources.

4.2 County of Hawai‘i Planning Documents
Hawai‘i County General Plan
The Hawaii County 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.
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The County’s existing General Plan that was adopted in 2005 is currently undergoing revision. The initial
draft of the new General Plan 2040 has undergone public review (comment period ended on October 31,
2019) and the recommended plan is currently being prepared. The General Plan 2040 is currently under
public review, and the plan is expected to be adopted in late-2021.
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 goals and policies of the 2005 General Plan:
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.
Discussion: The Proposed Action would have short-term and temporary impacts during deconstruction
and site restoration activities that would be less than significant to biological resources, geology and soils,
water resources, air quality, the existing noise environment, traffic and transportation, socioeconomics,
public facilities and services, and natural hazards. BMPs and other measures would be implemented to
minimize impacts, as applicable.
HISTORIC SITES
Goals:
(a) Protect, restore, and enhance the sites, buildings, and objects of significant historical and cultural
importance to Hawai‘i.
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.
(e) Embark on a program of restoring significant historic sites on County lands. Assure the protection
and restoration of sites on other public lands through a joint effort with the State.
Discussion: The Purpose of the Proposed Action is to decommission and remove the Hōkū Ke‘a
Observatory Building, Generator Building, and associated telecommunications and electrical
infrastructure as part of the University’s commitment to reduce its footprint at the summit of Maunakea.
A CIA and ALR were prepared for the Proposed Action and are included in Appendix C and Appendix D,
respectively, of this Draft Environmental Assessment. The Proposed Action includes site restoration that
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would restore the site to a basic topography consistent with the area. Removal of the Observatory
Building, Generator Building, and associated utilities would enhance the summit experience for cultural
practitioners and other visitors, enhance the Hawai‘i Register of Historic Places integrity of setting of the
Kūkahau‘ula TCP and Mauna Kea Summit Region Historic District, and improve the visual setting of the
summit.
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.
Discussion: The Proposed Action includes removing existing buildings that are located in a visually
sensitive environment and restoring the site to a basic topography consistent with the area. The Proposed
Action includes construction of a barrier at the top of the slope on the west side of the project site. This
barrier would either consist of boulders sourced from Halepōhaku or a guardrail similar to the existing
guardrail along Mauna Kea Access Road. The barrier would not block or substantially obstruct a vista. The
removal of existing unused buildings and restoration of the site would improve the visual character of the
area.
NATURAL RESOURCES
Goals:
(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:
(i) Encourage an overall conservation ethic in the use of Hawai‘i’s resources by protecting,
preserving, and conserving the critical and significant natural resources of the County of Hawai‘i.
(u) Ensure that activities authorized or funded by the County do not damage important natural
resources.
Discussion: The Proposed Action includes site restoration that would restore the site to a basic topography
consistent with the area. The Proposed Action would have short-term and temporary impacts during
deconstruction and site restoration activities that would be less than significant to biological resources,
geology and soils, water resources, air quality, the existing noise environment, traffic and transportation,
socioeconomics, public facilities and services, and natural hazards. BMPs and other measures would be
implemented to minimize impacts, as applicable.
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Land Use Pattern Allocation Guide
The Land Use Pattern Allocation Guide (LUPAG) is part of the Hawai‘i County General Plan. LUPAG is a
design tool that guides the direction and quality of future developments. Specifically, LUPAG designations
guide decisions related to future land use.
As shown in Figure 16, the Proposed Action is located within the designated Conservation Area. The
Conservation Area includes 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 state uses, and lands within the State Land Use Conservation District.
Discussion: The Proposed Action includes site restoration that would restore the site to a basic topography
consistent with the area. Removal of the Observatory Building, Generator Building, and associated utilities
would enhance the summit experience for cultural practitioners and other visitors, enhance the Hawai‘i
Register of Historic Places integrity of setting of the Kūkahau‘ula TCP and Mauna Kea Summit Region
Historic District, and improve the visual setting of the summit.

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 consistent with the following objectives and actions of the Hāmākua CDP:
Community Objective 2: Protect and restore viable agricultural lands and resources. Protect and enhance
viewscapes and open spaces that exemplify Hāmākua’s rural character.
Discussion: The Proposed Action is located at the summit of Maunakea and would have no impacts to
agricultural lands and resources.
The Proposed Action includes removing existing buildings that are located in a visually sensitive
environment and restoring the site to a basic topography consistent with the area. The Proposed Action
includes construction of a barrier at the top of the slope on the west side of the project site. This barrier
would either consist of boulders sourced from Halepōhaku or a guardrail similar to the existing guardrail
along Mauna Kea Access Road. The barrier would not block or substantially obstruct a vista. The removal
of existing unused buildings and restoration of the site would improve the visual character of the area.
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Figure 16. Land Use Pattern Allocation Guide (LUPAG)
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Kōkua Action 31: Continue to engage the Hawaiian community while exploring a cooperative agreement
to formalize the coordinated management efforts on Mauna Kea.
Discussion: A scoping letter requesting comments on the Proposed Action was provided to State and
County agencies and public stakeholders, including those in the Hawaiian community, prior to the
preparation of the Draft Environmental Assessment. In addition, representatives of the Hawaiian
community were consulted as part of the preparation of CSR.
This Draft Environmental Assessment 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 submitting permit application packages. The permit review process would
provide additional opportunities for public involvement.
Kōkua Action 43: Collaborate with Observatories to develop a site decommissioning plan for each
observatory, in accordance with the Decommissioning Plan for Mauna Kea Observatories.
Discussion: The deconstruction, removal, and restoration activities of the Proposed Action would be
conducted pursuant to a SDP that includes a SDRP and a SRP. Use of the site for astronomy purposes
would be permanently ended, and no astronomy re-use is contemplated.

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 Chapter 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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Findings and Conclusions

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. No lichens,
mosses, or vascular plants have been documented at the project site. Although the wēkiu bug has been
documented at and adjacent to the project site, the project site has been disturbed by past construction
and the associated use of fill material and is not considered wēkiu bug habitat or potential habitat;
therefore, the Proposed Action is not expected to have negative impacts to the wēkiu bug.
The Proposed Action would remove man-made elements from the summit, which would enhance the area
for cultural practitioners; therefore, the Proposed Action would have beneficial impacts associated with
cultural resources and practices.
Based on the archival background research conducted as part of the ALR, it is anticipated that no above
ground or subsurface archaeological resources would be encountered during the decommissioning and
site restoration activities. The removal of the Observatory Building, Generator Building, and associated
utilities would have beneficial impacts to the Kūkahau‘ula TCP and Mauna Kea Summit Region Historic
District, thereby enhancing the Hawai‘i Register of Historic Places integrity of setting.
(2) Curtail the range of beneficial uses of the environment.
The Proposed Action includes the deconstruction and site restoration of the Hōkū Ke‘a Observatory and
associated facilities. There would be no change to the current or potential land use within the project
area, and the Proposed Action would not curtail the range of beneficial uses of the environment. Rather,
the removal of man-made features would enhance the visual environment and thereby the experience
for visitors to the summit, including cultural practitioners.
(3) Conflict with the State’s environmental policies or long-term environmental goals established by law.
HRS 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:
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(A) Setting population limits so that the interaction between the natural and artificial
environments and the population is mutually beneficial;
(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
deconstruction and site restoration activities that would be less than significant to biological resources,
geology and soils, water resources, air quality, the existing noise environment, traffic and transportation,
socioeconomics, public facilities and services, and natural hazards. BMPs and other measures would be
implemented to minimize impacts, as applicable.
The Proposed Action would have beneficial impacts to the visual environment, cultural practices, and
archaeological and historic resources.
(4) Have a substantial adverse effect on the economic welfare, social welfare, or cultural practices of the
community or State.
The Proposed Action would result in temporary, positive economic activity in the form of construction
jobs and material procurements. The decommissioning of the Hōkū Ke‘a Observatory would have no
impact on the economy since the observatory has not been operational since 2013.
The Proposed Action would remove man-made elements from the summit, which would enhance the area
for cultural practitioners; therefore, the Proposed Action would have beneficial impacts associated with
cultural resources and practices.
(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 involve a change in land use and would not induce growth. Therefore,
there would be no impact on public facilities from changes in population. The removal of the Hōkū Ke‘a
facilities would result in a reduction of teaching, training, and research opportunities for Hawai‘i students
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in the field of astronomy. These adverse impacts are intended to be offset, to an extent, by construction
of a new observatory facility at the Halepōhaku Mid-Level Facility on Maunakea. It has been determined
that the beneficial impacts of decommissioning and removal of the Hōkū Ke'a facilities outweigh the
adverse impacts of relocating the student facility to a less optimum location. However, if the lower
elevation facility is not constructed, the result would be a more significant, and possibly permanent, loss
and adverse impact on Hawai‘i's astronomy students.
(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 deconstruction and site
restoration activities 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.
The majority of the impacts associated with the Proposed Action would either be beneficial or short-term
and temporary. Three other observatories are proposed to be decommissioned, deconstructed, and the
sites restored as part of the University’s commitment to reduce its footprint at the summit of Maunakea.
Impacts associated with those future actions would be similar to those for the Proposed Action with the
majority of potential negative impacts being short-term and temporary. The removal of additional
observatories at the summit would have further beneficial impacts, as follows:
•
•
•
•

Enhance the summit experience for cultural practitioners and other visitors.
Enhancing the Hawai‘i Register of Historic Places integrity of setting of the Kūkahau‘ula TCP and
Mauna Kea Summit Region Historic District.
Improve the visual setting of the summit.
Restore the topography of the summit to the extent practicable.

(9) Have a substantial adverse effect on a rare, threatened, or endangered species, or its habitat.
The Proposed Action would have no impact on rare, threatened, or endangered species as none have
been observed at the project site. In addition, the project site does not contain unique habitat resources
important to native or protected species.
Although the wēkiu bug has been documented at and adjacent to the project site, the project site has
been disturbed by past construction and the use of fill material and is not considered wēkiu bug habitat
or potential habitat. The Proposed Action would restore the site to a basic topography consistent with the
area. This would be accomplished through the use of fill material that would be compacted to a minimum
of 90% relative compaction. Since the project site has previously been disturbed and is not considered
wēkiu bug habitat or potential habitat, the Proposed Action is not expected to have negative impacts to
the wēkiu bug.
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(10)Have a substantial adverse effect on air and water quality or ambient noise levels.
Air pollutant emissions from deconstruction and site restoration activities would include dust or
particulate matter and exhaust fumes from vehicular travel to and from the project site and from
equipment operations. Potential impacts would be short-term and temporary and would be minimized
through the implementation of BMPs and other measures.
There are no water bodies at the project site; therefore, there would be no direct impacts to surface
waters from the Proposed Action. Deconstruction and restoration activities may produce sediment from
soil erosion during and after excavation. In addition, contaminants associated with equipment during
construction may leak percolate into groundwater. With the implementation of BMPs, potential indirect
impacts to water resources during the short-term construction period would be less than significant.
The Proposed Action would result in a short-term increase in noise levels during deconstruction and
restoration activities. 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.
(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 project site is located in a relatively flat area that is bordered on the west and east by steep ravines.
Due to the low average annual precipitation at the summit, the occurrence of ephemeral streams is
limited to winter storms and/or rapid snowmelts. These infrequent runoff occurrences have cut small
channels and gullies that connect with larger gulches further down the mountain slope. Given the
topography of the project site, as well as the low rainfall, flooding has not been observed and is not
expected to occur.
The Proposed Action is located at the summit of Maunakea and is not located in any environmentally
hazardous area. At an elevation of between 13,725 to 13,740 feet above msl, the Proposed Action is well
outside the tsunami zone or sea level exposure 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 includes removing existing buildings that are located at the summit of Maunakea.
The removal of existing unused buildings and restoration of the site would improve the visual character
of the area. Therefore, the Proposed Action would have beneficial impacts to visual resources.
(13) Requires substantial energy consumption or emit substantial greenhouse gases.
The Proposed Action would not require substantial energy consumption other than during the
construction period with the use of construction equipment, which would be short-term and temporary.
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The Proposed Action would not substantially emit greenhouse gases as emissions would be short-term
and temporary during deconstruction and site restoration activities.

5.2 Finding of No Significant Impact
Based on the significance criteria set forth in HAR Chapter 11-200.1 and discussed in Section 5.1, UH Hilo
has determined that the Proposed Action would not have any significant adverse environmental impacts
and that an Environmental Impact Statement is not required for the project. UH Hilo has determined that
a Finding of No Significant Impact (FONSI) is appropriate for the Hōkū Ke‘a Observatory Decommissioning
Project.
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6.0 Agencies and Organizations Consulted
The following Federal (Section 6.1), State of Hawai‘i agencies (Section 6.2), County of Hawai‘i agencies
(Section 6.3), elected officials (Section 6.4), non-governmental organizations (Section 6.5), and individuals
(Section 6.6) were consulted prior to the preparation of the Draft EA and provided notification of the
availability of the Draft EA. All written comments received during the early consultation period of the Draft
EA and the responses are included in Appendix G. All written comments received on the Draft EA and the
responses are included in Appendix H.

6.1 Federal Agencies
The following Federal agencies were consulted prior to the preparation of the Draft EA.
•
•
•

•

Environmental Protection Agency
Natural Resources Conservation
Service, Pacific Islands Area
U.S. Army Pohakuloa Training Area

•
•
•

National Marine Fisheries Service,
Pacific Islands
U.S. Fish and Wildlife Service*
U.S. Geological Survey
U.S. National Park Service

6.2 State of Hawai‘i Agencies
The following State of Hawai‘i agencies were consulted prior to the preparation of the Draft EA.
•
•
•
•
•
•
•
•
•
•

•
•
•
•

Department of Accounting and General
Services
Department of Agriculture
Department of Hawaiian Home Lands
DOH, Clean Water Branch
DOH, Clean Air Branch
DOH, Indoor and Radiological Health
Branch
DOH, Office of Environmental Quality
Control
DLNR, Land Division
DLNR, Division of Forestry and Wildlife*
DLNR, Natural Area Reserves System

•
•
•
•
•
•
•

DLNR, OCCL*
DLNR, SHPD
Department of Transportation
Department of Business, Economic
Development & Tourism
Office of Planning
Office of Hawaiian Affairs
University of Hawai‘i
OMKM
OMKM, Kahu Kū Mauna
OMKM, MKMB
OMKM Environment Committee

6.3 County of Hawai‘i Agencies
The following County of Hawai‘i Agencies were consulted prior to the preparation of the Draft EA.
•
•
•

•
•
•
•

Civil Defense Agency
Department of Environmental
Management
Fire Department
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•

Department of Water Supply

Department of Research &
Development

6.4 Elected Officials
The following elected officials were consulted prior to the preparation of the Draft EA.

State of Hawai‘i Officials
•
•
•
•
•
•
•

Senator Brian Schatz
Governor David Ige
Lt. Governor Josh Green
Senator Lorraine Inouye
Senator Kaiali‘i Kahele
Senator Dru Mamo Kanuha
Senator Russell E. Ruderman

•
•
•
•
•
•
•

Representative Richard P. Creagan
Representative Nicole E. Lowen
Representative Mark M. Nakashima
Representative Richard H.K. Onishi
Representative Joy A. Buenaventura
Representative Chris Todd
Representative David A. Tarnas

•

Council Member Matt Kaneali‘iKleinfelder
Council Member Maile Medeiros David
Council Member Rebecca Villegas
Council Member Karen Eoff
Council Member Tim Richards

County of Hawai‘i Officials
•
•
•
•
•

Mayor Harry Kim
Council Member Valerie T. Poindexter
Council Member Aaron Chung
Council Member Sue L.K. Lee Loy
Council Member Ashley Kierkiewicz

•
•
•
•

6.5 Non-Governmental Organizations
The following non-governmental organizations were consulted prior to the preparation of the Draft EA.
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•

Canada-France-Hawai‘i Telescope
UH Institute for Astronomy
UH 2.2 Meter Telescope
NASA IRTF
Gemini Observatory
East Asian Observatory
National Astronomical Observatory of
Japan/Subaru Telescope
National Radio Astronomy Observatory
Harvard Smithsonian Center for
Astrophysics
Smithsonian Submillimeter Array
Very Long Baseline Array
UH Hilo, Hōkū Ke‘a
W.M. Keck Observatory
Hawai‘i Island Chamber of Commerce
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Kona-Kohala Chamber of Commerce
Hawai‘i Leeward Planning Conference
Hawai‘i Island Economic Development
Board
Japanese Chamber of Commerce
Industry of Hawai‘i
Kanoelehua Industrial Area Association
Arnott’s Lodge and Hiking Adventures
Hawaiian Eyes dba Hawaiian Haoles
Jack’s Tours
Meridian H.R.T.
Maunakea Summit Adventures dba
Paradise Safaris
Robert’s Hawai‘i
Taikobo Hawai‘i, Inc.
KAHEA
Sierra Club – Moku Loa Group
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•
•
•
•
•
•
•
•
•
•
•
•

Waimea Hawaiian Homesteaders’
Association
Keaukaha – Pana‘ewa Farmers
Association
Keaukaha Community Association
Kā‘ū Hawaiian Home Lands Association
Pi‘ihonua Hawaiian Homes Community
Association
Panaewa Hawaiian Home Lands
Community Association
Association of Hawaiian Civic Clubs
Moku o Keawe
‘Ahahui Siwila ‘o Ke Aloha ‘Āina

Hawaiian Civic Club of Hilo
Hawaiian Civic Club of Kā‘ū
Hawaiian Civic Club of Laupahoehoe
Kohala Hawaiian Civic Club
Kona Hawaiian Civic Club
Kuakini Hawaiian Civic Club of Kona
South Kohala Hawaiian Civic Club
Waimea Hawaiian Civic Club
Royal Order of Kamehameha
Royal Order of the Crown of Hawai‘i
‘Imiloa Astronomy Center of Hawai‘i
PUEO

6.6 Individuals
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Alan Yamamoto
Alika Desha
Amy R. Marsh
Andrew Cooper
Anya Tagawa
Barbara Hastings
Barbara Kossow
Bill Walter
Bimo Akiona
Bob Masuda
Bob McLaren
Brad Reil
Brannon Kamahana
Kealoha
C.M. Kaho‘okahi
Kanuha
Cas Vanderwoude
Chandell Asuncion
Cheryl Burghardt
Cheyenne Perry
Chittaranjan Ray
Christi Maumau
Christina Neal
Cindy Freitas
Clarence Kukauakahi
Ching
Clyde Hayashi
Craig Takamine
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•
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•
•

Cynthia Massa
Dale Hahn
Dale Suezaki
Dan Meisenzahl
Daniel Vest
Darren Safranek
Daryn Arai
David Henkin
Deborah Ward
Diana Jegovic
Donald Thomas
Donn Dela Cruz
Doug Ing
Dr. Pierre Martin
Dr. Jesse Eiben
Dwight Vincente
Enrico Laos
Eric Manuel
Farnaz Khadem
Fiona Harrison
Flores-Case ‘Ohana
Gary Sanders
George Martin
Glen Kila
Glennon T. Gingo
Gordon Squires
Grant Gerrish
Greg Chun
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Gunther Hasinger
Hank Fergerstrom
Hannah Springer
Heather Gallo
Heather Stever
Ian Cole
J. Leina‘ala
Sleightholm
Jackson Bauer
Jacob Lauderdale
Jay Hatayama
Jesse Eiben
Jessica Dempsey
Jim Kauahikaua
Joan Yoshioka
Jose Teran
Joseph Kualii Lindsey
Camara
Joy S. Yoshina
Julie Leialoha
Kai Markell
Kalani Flores
Kalepa Baybayan
Kaliko Kanaele
Kama Hopkins
Kathy Svitil
Keahi Warfield
Kealoha Pisciotta
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Kehaulani Costa
Kerry Slater
Lanny Sinkin
Laura Aquino
Lehua Vincent
Leilani LindseyKaapuni
Leningrad Elarinoff
Luis Salaveria
Lukela Ruddle
Mamo Bezilla
Mark Fraser
Mark Travalino
Martha Rodillas
Marti Townsend
Matthew Grauso
Mehana Kihoi
Michael Akau
Mike Kaleikini
Mike McCartney
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ACRONYMS
3

µg/m micrograms per cubic meter

MKSR Maunakea Science Reserve

ACM

asbestos-containing material

ALR

Archaeological Literature Review

MKSS Maunakea Observatories Support
Services

ArCM arsenic-containing material
ASTM American Society for Testing and
Materials
BLNR

Board of Land and Natural Resources

CBA

Cost-Benefit Analysis

CBR

California Bearing Ratio

CMP

Comprehensive Management Plan

CMS

Center for Maunakea Stewardship

CMU

concrete masonry unit

NPL

OCCL

ESA

Environmental Site Assessment

HAR

Hawai’i Administrative Rules

HEPA

high-efficiency particulate air

HID

high-intensity discharge

HRS

Hawai‘i Revised Statutes

kVA

kilovolt-ampere

LBP

lead-based paint

LCP

lead-containing paint

National Priorities List

Office of Conservation and Coastal
Lands

OMKM Office of Maunakea Management
OSHA Occupational Safety and Health
Administration

DLNR Department of Land and Natural
Resources
Environmental Assessment

Notice of Intent

NRHP National Register of Historic Places

Cultural Setting Report

EA

mean sea level

NPDES National Pollutant Discharge
Elimination System

CRMP Cultural Resources Management Plan
CSR

msl

NOI

CERCLA Comprehensive Environmental
Response, Compensation, and Liability
Information System
Cultural Impact Assessment

Myounghee Noh & Associates, LLC

NASA National Aeronautics and Space
Administration

CDUP Conservation District Use Permit

CIA

MNA

PCSI

Pacific Consulting Services, Inc.

PEL

Permissible Exposure Limit

PPE

personal protective equipment

RCRA

Resource Conservation and Recovery
Act

REC

recognized environmental condition

SDP

Site Decommissioning Plan

SDRP

Site Deconstruction and Removal Plan

SHPD State Historic Preservation Division
SRP

Site Restoration Plan

TCP

traditional cultural property

UH

University of Hawai’i

UHH

University of Hawai‘i at Hilo

UKIRT United Kingdom Infrared Telescope

MKMB Maunakea Management Board
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DEFINITIONS
Deconstruction

Pertains to the actions that result when a structure is no longer needed and
equipment and infrastructure must be dismantled and removed from the site.
Depending on the specific project, deconstruction may be partial or total.

Demolition

Includes the destructive removal of buildings and/or infrastructure that are not
salvageable.

Existing Observatories Those that are presently located on Maunakea and have an existing sublease
agreement with UH.
Facility

Refers to the physical structures existing on site at each observatory.

Full Restoration

Return the site to its original pre-construction topography, as well as restoring
arthropod habitat.

Infrastructure

refers to non-facility structures, including all supporting structures beyond a
facility footprint (i.e., utility lines, roads), if common or shared.

Land Use

Defined in HAR §13-5 as “The construction, reconstruction, demolition, or
alteration of any structure, building, or facility on land.”

Minimal Restoration

The removal of all man-made materials and grading of the site, leaving the area
in a safe condition.

Observatory

Used in reference to either existing or proposed observatories.

Optimum Moisture

The water content (percentage by weight) corresponding to the maximum dry
density.

Recycling

Used to describe any action involving use of an existing structure that houses
equipment or is used in support of research that is reused, retrofitted, rebuilt, or
expanded.

Relative Compaction

Refers to the in-place dry density of soil expressed as a percentage of the
maximum dry density as determined by ASTM D1557.

Removal

The total or partial removal of all structures and infrastructure to the extent
achievable under normal engineering deconstruction planning protocols.

Restoration

The total return, or return to the greatest extent possible, of the impacted areas
to their pre-construction condition.
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1. INTRODUCTION
The University of Hawai‘i at Hilo (UH Hilo) intends to decommission the Hōkū Ke‘a observatory structure,
Generator Building, and associated telecommunications and electrical infrastructure. The proposed
project requires the preparation of Site Decommissioning Plan (SDP) in compliance with the
Decommissioning Plan for Mauna Kea Observatories, January 2010, henceforth referred to as 2010
Decommissioning Plan.
The 2010 Decommissioning Plan is a sub-plan of the 2009 Mauna Kea Comprehensive Management Plan:
UH Management Areas (CMP) that was required as a condition of approval of the CMP by the Board of
Land and Natural Resources (BLNR) in April 2009. The purpose of the Decommissioning Plan is to describe
a process and provide a framework for decommissioning observatories on Maunakea.
This SDP has been prepared based on guidance provided in the 2010 Decommissioning Plan.

1.1 OVERVIEW OF PROCESS
DECOMMISSIONING PROCESS
Decommissioning refers to a process that results in the partial or total removal of all structures associated
with an observatory facility and restoration of the site to its pre-construction conditions, to the greatest
extent practicable. The decommissioning process is initiated when either UH revokes a sublease, the
sublessee decides to cease operations, or when it is decided that observatory operations will end when
the sublease expires. The decommissioning process includes four components:
1.
2.
3.
4.

Notice of Intent (see Section 2)
Environmental Due Diligence Review (see Section 3)
Site Deconstruction and Removal Plan (see Section 4)
Site Restoration Plan (see Section 5)

In addition, a Cost-Benefit Analysis (see Section 6) and Funding Plan (see Section 8) are required.
The proposed project also requires the preparation of an Environmental Assessment (EA) for compliance
with Hawai’i Revised Statutes (HRS) Chapter 343, as well as a Conservation District Use Application for
compliance with Hawai’i Administrative Rules (HAR) Chapter 13-5.

DECOMMISSIONING SCHEDULE
The proposed project is expected to go into construction in early-2023. The project schedule for all
activities is shown in Figure 1.
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Figure 1. Project Schedule
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1.2 PROJECT BACKGROUND
The Hōkū Ke‘a telescope and observatory was built in the 1960s for use by the National Aeronautics and
Space Administration (NASA) and the U.S. Air Force. The University of Hawai’i acquired the telescope in
1970. In 2003, the University of Hawaiʻi gave control of the telescope to UH Hilo’s Department of Physics
and Astronomy to train undergraduates on the instrument. In 2010, the old 24-inch telescope was
replaced by a 36-inch telescope. 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 UH Hilo ceased operations in 2015 and decided to decommission the
telescope as part of the University’s commitment to reduce its footprint at the summit of Maunakea. The
mission of decommissioning is to return the site to as close to the original natural form as possible.
UH Hilo, on behalf of its Department of Physics and Astronomy, has submitted a Notice of Intent (NOI) to
Decommission its Hōkū Ke‘a observatory structure at Maunakea on the island of Hawai’i to the
Department of Land and Natural Resources (DLNR) Office of Conservation and Coastal Lands (OCCL) and
the Office of Maunakea Management (OMKM), as discussed in Section 2. The NOI was approved by DLNROCCL on February 19, 2016; the NOI was approved by the Maunakea Management Board (MKMB) with
conditions on March 25, 2020 (see Section 2.3).

1.3 RULES AND REGULATIONS
The decommissioning process involves several entities with responsibilities related to decommissioning.
Entities with a role in the proposed project and their roles and responsibilities are provided in Table 1.

Table 1. Hōkū Ke‘a Observatory Decommissioning Agency Roles and Responsibilities
ENTITY
Board of Land and Natural
Resources (BLNR)
Office of Conservation and
Coastal Lands (DLNR-OCCL)

Land Division

State Historic Preservation
Division (SHPD)

Clean Water Branch

ROLES AND RESPONSIBILITIES
Department of Land and Natural Resources
• Landowner and issuer of master lease
• Final approval over all land uses on Conservation District lands
pursuant to the Conservation District Use Permit (CDUP) process
• Regulates and enforces land use for lands that lie within the
State’s Conservation District
• Processes Conservation District Use Applications
• Approves decommissioning options as per lease terms
• Review of Notices of Intent and determination of need for CDUP
• Approving authority for environmental documentation in
compliance with Hawai’i Revised Statutes (HRS) Chapter 343 and
Hawai’i Administrative Rules (HAR) Chapter 200.1
• Manages State-owned lands
• Responsible for master lease negotiations between DLNR and
University of Hawai’i (UH)
• Reviews proposed construction and deconstruction (i.e.,
decommissioning) projects to ensure minimal effects on historic
and cultural properties, as per HRS Chapter 6E
Department of Health
• Reviews National Pollutant Discharge Elimination System (NPDES)
permit (if applicable)
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ENTITY

ROLES AND RESPONSIBILITIES
Office of Planning and Sustainable Development
Environmental Review
• Facilitates Hawai‘i’s environmental review process, pursuant to
Program
HRS Chapter 343
University of Hawai’i (UH)
Office of Maunakea
• Oversees day-to-day management of the UH Management Areas
Management (OMKM)
• Has advisory committees (Environment, Wēkiu Bug, Hawaiian
Culture, and Public Safety)
• Responsible for overall coordination of the decommissioning
process
• Responsible for reviewing project designs and ensuring that any
proposed project is consistent with the 2000 Master Plan and
Mauna Kea Comprehensive Management Plan (CMP)
Maunakea Management
• Volunteer board representing the community and advising on
Board (MKMB)
activities, operations, proposed land uses, and decommissioning
planned for UH Management Areas
• Responsible for reviewing and recommending proposed facility’s
Site Decommissioning Plan (SDP), in consultation with Kahu Kū
Mauna
Kahu Kū Mauna
• Volunteer council appointed by MKMB
• Advises MKMB, OMKM, and the UH Hilo Chancellor on Hawaiian
cultural matters affecting the UH Management Areas
• Responsible for reviewing proposed facility’s SDP from a cultural
perspective

1.4 ALTERNATIVES
The project area for the proposed project is divided into two areas, Area “A” and Area “B”.
➢ Area “A” is the site of Hōkū Keʻa Observatory and most, but not all, associated infrastructure.
o Hōkū Keʻa Observatory: Most recently used exclusively for UH Hilo astronomy program.
o Generator Building: Originally
constructed for housing generators
to provide observatory electrical
power. Most recently used for
public purposes including traffic
safety equipment storage and radio
repeaters for essential services
(HVO volcano warning system and
disaster communications).
➢ Area “B” is included for discussion as
Hōkū Keʻa utilities are present. Existing
buildings and their utilities in Area B will
remain in active use and are not
affected by Hōkū Keʻa
decommissioning.
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Five (5) alternatives were evaluated with varying degrees of removal and restoration in both areas:
➢
➢
➢
➢
➢

Alternative 1: No Action
Alternative 2: Infrastructure capping and partial (minimal) restoration
Alternative 3: Full removal and partial (minimal) restoration
Alternative 4: Full removal and full restoration
Alternative 5: Partial removal and partial (minimal) restoration

These alternatives are derived, in part, based on guidance provided in the 2010 Decommissioning Plan,
discussed in Section 1. A summary of these alternatives is provided in Table 2. The project location is
shown in Figure 2, and the project area is shown in Figure 3.

Table 2. Summary of Alternatives
ALTERNATIVE
Alternative 1
No Action
Alternative 2

Alternative 3

REMOVAL

RESTORATION
Area A

Area A
No change

Area B
No change

• Remove both
buildings
• Remove foundation to
~12” below grade

• Remove cables
from conduits
• Cut and cap
empty conduits

MINIMAL RESTORATIONa
• Maintain existing graded
areas for sunset viewing
and trailhead use
• Remnant foundation
elements covered with
native cinder
• Construct a physical
barrier to prevent offroad vehicle use and
demarcate areas of safe
access

No change

• Remove both
buildings
• Remove all
foundations
• Remove all utilities

• Remove cables
from conduits
• Cut and cap
empty conduits

MINIMAL RESTORATION
• Maintain existing graded
areas for sunset viewing
and trailhead use
• Construct a physical
barrier to prevent offroad vehicle use and
demarcate areas of safe
access

No change
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REMOVAL
Area A
• Remove both
•
buildings
• Remove all
•
foundations
• Remove all utilities

• Remove Observatory
Building, including
foundation and
utilities
• Generator building
and associated
facilities to remain in
its entirety

Area B
Remove cables
from conduits
Remove empty
conduits

• Remove
observatoryspecific cables
to the
Observatory
Building from
conduits
• Cut and cap
empty conduits

a Minimal
b Full

RESTORATION
Area A
Area B
FULL
MINIMAL
RESTORATIONb
RESTORATION
To the extent possible:
• Backfill areas
• Restore biological habitat
where
conduits were
• Restore natural terrain
removed
• Preclude foot traffic on
restored area
• Construct a physical
barrier to prevent vehicle
and pedestrian access
MINIMAL RESTORATION
No change
• Maintain existing graded
areas for sunset viewing
and trailhead use
• Physical barrier to
prevent off-road vehicle
use and demarcate areas
of safe access

Restoration: Removal of all man-made materials and grading of the site, leaving the area in safe condition.
Restoration: Return the site to its original pre-construction topography, as well as restoring arthropod habitat.
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Figure 2. Project Location
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Figure 3. Project Area
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A full description of the alternatives is provided in the following sections:

ALTERNATIVE 1: NO ACTION
Under Alternative 1, the No Action alternative, there would be no change to current conditions. Both the
Observatory Building and the Generator Building in Area A would remain in place. In addition, all utilities
would remain in place. There would be no site restoration.
The No-Action Alternative does not meet the Purpose and Need of the proposed project since it would
not result in the decommissioning and removal of the facilities or be consistent with the University’s
commitment to reduce its footprint at the summit of Maunakea.

ALTERNATIVE 2: INFRASTRUCTURE CAPPING AND PARTIAL RESTORATION
Under Alternative 2, the Observatory Building and Generator Building structures in Area A would be
removed. The foundations for both buildings would be removed to a depth of approximately 12 inches
below grade. All deeper foundation elements would remain in place and would be covered with native
cinder materials. Direct bury utilities in Area A would remain in place, although electrical and
communication cables within conduits would be removed from conduits. In Area B, Hōkū Ke‘a related
cables would be removed from conduits and conduits would be cut and capped. Electrical and
communication cables would be removed from the conduit directly under the road between Area A and
Area B, but the conduit would remain in place.
Site restoration activities would occur in Area A but would be limited, consistent with “minimal”
restoration level defined in the 2010 Decommissioning Plan. The existing graded area would remain for
continued use for sunset viewing, snow play, hikers, and other summit activities. Native cinder would be
used to backfill voids left after the partial removal of the foundations and utility conduits. Barriers would
be erected to prevent off-road vehicle use and to demarcate the area. No site restoration activities would
occur in Area B.
Under Alternative 2, there are potential maintenance concerns with building foundations and utility
infrastructure due to cinder compaction and erosion associated with use by visitors for summit activities
as well as wind erosion that could potentially re-expose the buried structures.

ALTERNATIVE 3: FULL REMOVAL AND PARTIAL RESTORATION
Under Alternative 3, the Observatory Building and Generator Building in Area A would be removed,
including the foundations of both buildings. In addition, all utility infrastructure would be removed in Area
A. Cables would be removed directly under the road between Area A and Area B although the conduit
directly under the road between Area A and Area B would remain in place. In Area B, Hōkū Ke‘a related
cables would be removed from conduits and conduits would be cut and capped.
Site restoration activities would occur in Area A but would be limited, consistent with “minimal”
restoration level defined in the 2010 Decommissioning Plan. The existing graded area would remain for
continued access for sunset viewing, snow play, hikers, and other summit activities. The voids remaining
from the removal of the Observatory Building and Generator Buildings and foundations would be
backfilled with native cinder to the existing grade. Barriers would be erected to prevent off-road vehicle
use and to demarcate the area. No site restoration activities would occur in Area B.
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Hōkū Ke‘a-related utility infrastructure in Area B would be evaluated for removal with future
decommissioning or reconstruction of either UKIRT or the utility building/lunchroom.

ALTERNATIVE 4: FULL REMOVAL AND FULL RESTORATION
Under Alternative 4, the Observatory Building and Generator Building in Area A would be removed,
including the foundations of both buildings. In addition, all utilities (including conduits) would be removed
in both Area A and Area B. Electrical and communication cables would be removed from the conduit
directly under the road between Area A and Area B, but the conduit would remain in place.
Site restoration would occur in Area A to return to area to its original (i.e., preconstruction) conditions to
the extent possible, consistent with “full” restoration level as defined in the 2010 Decommissioning Plan.
This would include restoring the terrain and biological habitat. Foot and vehicle traffic would be prohibited
on the restored area, and a physical barrier would be installed to prevent both vehicle and pedestrian
access.
Removal of buildings, foundations, and utility infrastructure in Area A is feasible; however, there are
concerns about full restoration. These concerns include the following:
•
•

•

•

The project site has been disturbed by past construction and the existing fill material and is not
considered wēkiu bug habitat or potential habitat.
Although it could be restored using low compaction cinder, the area is too small to be a good
habitat for the wēkiu bug. In addition, foot traffic over the area could result in trampling and the
existing popularity and use of the area makes full restoration high risk.
The project site is currently used as a parking and gathering area for visitors to the summit.
Moderate or full restoration would displace visitors to other areas that may not currently
accommodate such uses, which could negatively impact existing or potential wēkiu bug habitat.
The pre-construction topographic contours of the site are not available at a scale that would allow
one to distinguish between the pre-developed shape of the land and its current condition;
therefore, it is not feasible to restore the area back to historic conditions.

There may be complications with removal of utility infrastructure in Area B. Specifically, there are no asbuilt drawings for the utilities in Area B; therefore, there is no clear understanding of the spatial or
interconnected aspects of utilities from Hōkū Keʻa where it passes the UKIRT observatory and ties into
utilities of other summit facilities. In addition, utilities in Area B are close to the top of the slope, and slope
failure is a risk with removal operations and the proximity of the use of heavy equipment. Geotechnical
slope stabilization would likely be required. If the UKIRT observatory is to be decommissioned in the
reasonably foreseeable future, removal of utilities in Area B may be better accomplished during that
process so as to avoid potentially undesirable impacts from the removal of utilities in the area.

ALTERNATIVE 5: PARTIAL REMOVAL AND PARTIAL RESTORATION
Under Alternative 5, the Observatory Building, foundation, and associated utilities (including conduits)
would be removed in Area A. However, the Generator Building and associated conduits and utilities would
remain in place. Future uses of the Generator Building are to be determined and would be for public
purposes such as infrastructure maintenance, public safety, or community stewardship activities.
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Site restoration activities would occur in Area A but would be limited, consistent with “minimal”
restoration level defined in the 2010 Decommissioning Plan. The existing graded area would remain for
continued use for sunset viewing, snow play, hikers, and other summit activities. Native cinder would be
used to backfill voids left after removal of the observatory foundation and utility conduits. Barriers would
be erected to prevent off-road vehicle use and to demarcate the area. No site restoration activities would
occur in Area B.
Under Alternative 5, there are concerns about ownership, lease, and/or management of the remaining
Generator Building. In addition, there may be code upgrades required to utilize the building for another
use, such as a ranger station or first aid station.

1.5 PROPOSED ACTION
The Proposed Action is Alternative 3: Full removal and partial (minimal) restoration. The Proposed Action
would include the following:
➢ Complete removal of the Hōkū Ke‘a Observatory in Area A
o Demolish Hōkū Ke‘a Observatory dome
o Remove foundation in its entirety
o Remove underground utilities (cables and conduit) back to the access road between Area
A and Area B
➢ Complete removal of Generator Building in Area A
o Demolish Generator Building structure
o Remove foundation in its entirety
o Remove underground utilities (cables and conduit) back to the access road between Area
A and Area B
➢ Removal of cables in Area B
o Remove Hōkū Ke‘a related cables from conduits
o Cut and cap conduits
➢ Restoration in Area A
o Backfill with local native cinder
o Compact excavated areas to allow for continued use for sunset viewing and trailhead
access
o Line top of slope with barrier, such as large, local boulders or guardrail
Work associated with the Proposed Action is shown in Figure 4.
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Figure 4. Proposed Action
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The Proposed Action includes removal of all man-made materials except for those under Maunakea
Access Road and the conduits in Area B, and partial restoration. This is a “minimal restoration” as defined
by the 2010 Decommissioning Plan and includes “the removal of all man-made materials and grading of
the site, leaving the area in safe condition.” The Proposed Action meets the intent of the 2010
Decommissioning Plan by removing all man-made materials and restoration of the topography of the area
to the extent practicable and would result in the following benefits:
•
•

•

•
•

Cultural Practices: Decommissioning would remove man-made elements from the summit, which
would enhance the area for cultural practitioners.
Archaeological and Historic Resources: Decommissioning and site restoration would have
beneficial impacts to the Kūkahau‘ula TCP and Maunakea Summit Region Historic District by
removing man-made facilities and restoring the site to a basic topography consistent with the
area, thereby enhancing the Hawai‘i Register of Historic Places integrity of setting.
Visual Resources: Decommissioning would remove existing buildings that are located in a visually
sensitive environment and restore the site to a basic topography consistent with the area, which
would improve the visual character of the area.
Topography: Site restoration would have beneficial impacts by restoring the topography of the
area to the extent practicable.
Uses and Users: Decommissioning would remove man-made elements from the summit, which
would enhance the summit experience for those visitors engaging in hiking, sightseeing, skiing,
snowplay, and stargazing.
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2. NOTICE OF INTENT
The Notice of Intent (NOI) is the first component of the decommissioning process, as its purpose is to
propose whether a site will be removed, continued for use as an observatory by a third party, or retrofitted
for a different use. The NOI should be submitted to UH and DLNR-OCCL at least five years prior to either
the termination date of a sublease, or a sublessee’s decision to cease operations, or as soon as is feasible
if decommissioning will take place less than five years after a decision is made to cease operations,
whichever occurs first. The NOI, along with the other components of the SDP, shall be developed in
coordination with OMKM; OMKM will coordinate reviews with Kahu Kū Mauna and the Environment
Committee and provide written comments to MKMB. The NOI must be reviewed and approved by both
DLNR-OCCL and the MKMB.
According to the 2010 Decommissioning Plan, the NOI must contain the following:
➢ Site description summarizing the overall condition and land use, including a description of all
structures, equipment, and other appurtenances
➢ Site plan(s) drawn to scale showing all existing structures, both above and below grade
➢ Available historical information on the development, operation and use of the site
➢ Description of the pre-construction condition of the site (based on available information)
As previously mentioned in Section 1.2, UH Hilo, on behalf of its Department of Physics and Astronomy,
has submitted the NOI to decommission the Hōkū Ke‘a observatory structure to DLNR-OCCL and OMKM.
The NOI was first approved by DLNR-OCCL on February 19, 2016, and then by MKMB (with conditions) on
March 25, 2020.
The information contained in the Section 2.1 and Section 2.2 is directly derived from the NOI submitted
to both DLNR-OCCL and OMKM. Section 2.3 documents the approvals and conditions from DLNR and
OMKM. The NOI and approvals are provided in Appendix A.

2.1 INTENT TO REMOVE
UH Hilo intends to deconstruct and remove the telescope and observatory structure and restore the site.
The deconstruction, removal, and restoration activities will be conducted pursuant to a Site
Deconstruction and Removal Plan and a Site Restoration Plan, both of which will be developed and
implemented in accordance with the Decommissioning Plan. Use of the site for astronomy purposes will
be permanently ended; no astronomy re-use is contemplated.
While 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 has not achieved satisfactory operational performance, and UH
Hilo has decided to cease efforts to bring it into full operation and will proceed to remove the facility. The
educational needs that Hōkū Ke‘a was intended to meet will instead be met with observing time on other
Maunakea telescopes and possible future installation of an educational telescope at an alternate site away
from the Maunakea summit.
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2.2 SITE DESCRIPTION
The site is located on the southeastern side of the 528-acre Astronomy Precinct within the approximately
11,288-acre Maunakea Science Reserve (MKSR), located at the summit of Maunakea (see Figure 2). MKSR
lands are leased to UH (GL S-4191), and approximately 40.5 acres are currently used for the 13 current
observatories and associated infrastructure. Hōkū Ke‘a occupies approximately 0.25 acre.
The observatory structure is a dome approximately 20-feet in diameter, located on a concrete slab, and
is the smallest observatory in the Maunakea summit area. It originally housed a 24-inch telescope that
was constructed with funding from the Air Force and then transferred to and operated by UH. The 24inch telescope had become functionally obsolescent by 2007, and the facility was determined to be
suitable for re-use by Hōkū Ke‘a.
The dome is located at the south end of the summit ridge that accommodates (from north to south) the
Canada-France-Hawai‘i telescope, Gemini North, the UH 2.24-m telescope, and the UKIRT observatory.
The site is approximately 450-feet south of UKIRT. The geographic location is north latitude 19° 49’ 17.81”,
west longitude 155° 28’ 15.47”. The site is on a narrow ridge top with a slight slope to the south-southwest
and is directly adjacent to the main paved road to the summit observatories.
A new 36-inch telescope was installed in 2008 and included a 36-inch telescope intended for educational
purposes. It was purchased and installed with funding from the National Science Foundation to support
the UH Hilo undergraduate astronomy program and affiliated school/community outreach programs. The
telescope is located in an observatory structure that was originally constructed in 1968 and was later
renovated for use with Hōkū Ke‘a. The renovation and telescope replacement were conducted in
accordance with Conservation District Use Permit (CDUP) HA-3406 approved by the DLNR on May 2, 2007.
The observatory renovation was completed in 2008 and the Hōkū Ke‘a telescope was installed in 2010.
The renovations did not materially change the structure or appearance of the facility.
Because the observatory structure was originally constructed almost 50 years ago as one of the first
astronomy sites on Maunakea, limited information is available regarding pre-construction conditions. The
best available description of pre-construction conditions is found in the original Conservation District Use
Application (CDUA) (1977).

2.3 NOI APPROVAL AND CONDITIONS
DLNR APPROVAL AND CONDITIONS
DLNR-OCCL approved the NOI for the Hōkū Ke‘a Observatory Decommissioning Project on February 19,
2016 and stated that the NOI “appear[s] to be in compliance with the requirements of the
Decommissioning Plan.” DLNR-OCCL identified the following “next steps”:
1. Preparation of an EA that discusses the preferred alternatives for the deconstruction and removal
of the facility, and the restoration plan for the site.
2. Preparation of a CDUA.
DLNR-OCCL determined that the EA and the CDUA can be processed simultaneously during the 180-day
review process. The BLNR will have the final authority to approve, modify, or deny the CDUP.
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OMKM APPROVAL AND CONDITIONS
OMKM approved the NOI for the Hōkū Ke‘a Observatory Decommissioning Project on March 25, 2020.
The NOI was reviewed by Kahu Kū Mauna on April 12, 2016 followed by review and approval by the MKMB
on February 18, 2020. Approval by MKMB included the following seven conditions:
1. All planning and permitting for decommissioning Hōkū Ke‘a should proceed expeditiously up to
the point of actual removal of the structure and restoration of the site.
2. Planning and permitting to deploy the new teaching telescope shall go forward concurrently with
the planning and permitting for decommissioning Hōkū Ke‘a.
3. Removal of Hōkū Ke‘a observatory structure and site restoration shall commence upon a new
teaching telescope having been successfully permitted at a site acceptable the UH Hilo subject to
condition 5 (below).
4. From time to time, UH Hilo will present to MKMB updates about decommissioning and
deployment activity, including information about permitting and funding needed for both the
Hōkū Ke‘a decommissioning and the new teaching telescope.
5. If funding, permits, or anything else needed to successfully complete decommissioning of Hōkū
Ke‘a or the commissioning of anew teaching telescope cannot be secured in a manner acceptable
to UH Hilo, MKMB will be consulted for recommendations on how to proceed so as to allow UH
Hilo to fulfill its commitment to decommission Hōkū Ke‘a without delay.
6. MKMB members will support UH Hilo’s plan for a new teaching telescope by advising and
participating in community outreach to ensure that the community has the opportunity to provide
input on the proposed use and siting of the new telescope.
7. The MKMB encourages the UH Board of Regents to support in writing these proposed conditions
on the decommissioning the Hōkū Ke‘a facility on Maunakea and the deployment of a new
teaching telescope.
MKMB’s approval (with conditions) of the NOI for the Hōkū Ke‘a Observatory Decommissioning Project
was submitted to the UH Hilo Chancellor for final approval. The NOI was approved.
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3. ENVIRONMENTAL DUE DILIGENCE
A Phase I Environmental Site Assessment (ESA) and Hazardous Materials Survey were conducted by
Myounghee Noh & Associates, LLC (MNA) in April and May 2020.
The purpose of the Phase I ESA was to identify recognized environmental conditions (RECs) at the Hōkū
Ke‘a site, with respect to the range of contaminants within the scope of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and petroleum products. No RECs were observed
during the site reconnaissance or identified through interviews at the subject property or immediately
adjoining properties. The complete Phase I Environmental Site Assessment Report for Hōkū Ke‘a
Observatory and Generator Building report is included in Appendix B-1.
The purpose of the Hazardous Materials Survey was to identify the presence, extent, and conditions of
hazardous materials in and on the building in the areas anticipated to be disturbed so that the information
can be incorporated in the decommissioning design. The complete Hazardous Material Survey Report for
University of Hawai‘i at Hilo Hōkū Ke‘a Decommissioning report is included in Appendix B-2.

3.1 PHASE I ENVIRONMENTAL SITE ASSESSMENT
The Phase I ESA conducted by MNA consisted of the following:
➢
➢
➢
➢
➢

A review of federal, state, and local environmental records
A site reconnaissance survey
Interviews with key site personnel and other individuals with knowledge of the subject property
Administration of a “User Questionnaire” to individuals with knowledge of the subject property
Preparation of a report documenting the collection of information about the subject property and
an evaluation of that information towards determining the presence of RECs at the property.

Standard federal and state government databases for hazardous substance or petroleum product releases
were reviewed. Government records were examined with respect to environmental conditions, citations,
complaints, and permits at the subject property, adjoining properties and the surrounding area. During
the review, no records of the following were identified at the subject property or in the adjacent areas of
the subject property:
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢

State Sites of Interest
Delisted National Priorities List (NPL) sites
CERCLA sites
Resource Conservation and Recovery Act (RCRA) non-Corrective Action Treatment, Storage, and
Disposal facilities
State of Federal Brownfield sites
Landfill or solid waste disposal sites
State Voluntary Cleanup sites
Institutional controls/engineering controls registries
State Hazardous Waste sites
Federal Emergency Response Notification System list sites
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A site reconnaissance was conducted on April 2, 2020. All areas of the subject property, including the
Hōkū Ke‘a Observatory and associated Generator Building, were walked and visually surveyed; adjoining
properties were visually surveyed and photo documented. During the site reconnaissance and review of
historical topographic maps and aerial photos, MNA observed no indication of RECs at the subject
property or immediately adjoining properties.
Interviews were conducted with the following key site personnel and other individuals with knowledge of
the property:
➢
➢
➢
➢
➢
➢

Dr. Pierre Martin, UH Associate Professor of Astronomy
David Longborg, UH Institute for Astronomy
Ligaya Hill, UH Hilo Facilities Planning & Coordination
Bruce Teramoto, UH Mānoa Construction Management
Stewart Hunter, Maunakea Observatories Support Services
Frederick Klasner, Natural Resource Program Manager for OMKM

Based on the information provided in the interviews, no RECs were identified. MNA had also requested
information from the DLNR-Land Division and DLNR-OCCL, and responses were still pending at the time
the report was completed.
In addition to the interviews, a “User Questionnaire” was administered by MNA and completed by Stewart
Hunter and Dr. Pierre Martin. The questionnaires found no indication of any spills, chemical releases, or
environmental cleanups that had taken place at the property.

3.2 HAZARDOUS MATERIALS ASSESSMENT
A hazardous material survey of the Hōkū Ke‘a Observatory was conducted on May 19, 2016 to support
planned renovations. During the 2016 survey, a total of eight (8) suspect building materials were
identified, including two (2) lead-containing paints (LCP) in and on the observatory structure.
MNA conducted a supplemental hazardous material survey on April 2, 2020 to support the
decommissioning of the Hōkū Ke‘a Observatory. The inspector confirmed lead-containing materials from
the 2016 survey. Materials suspected of containing asbestos, lead, or arsenic were identified in the
Generator Building, and samples were collected of these materials. Light ballasts and light components
and switches were also surveyed.
During the April 2020 survey, MNA identified an additional five (5) suspect building materials in and on
the Observatory and Generator Buildings. On May 5, 2020 MNA collected two (2) additional samples from
the exterior dome of the Observatory Building. Based on sampling and analysis of three (3) asbestos/bulk,
eight (8) lead/paint chips, and a visual inspection of light ballasts, fluorescent light tubes, and light
switches from the 2016 and 2020 surveys, the following confirmed hazardous materials were identified
in low levels within the Observatory Building and Generator Building:
➢ LCP identified within the Observatory Building in the gray paint on the concrete floor
➢ LCP identified on the exterior of the Observatory Building in the white paint on metal doors, door
frames, and walls
➢ LCP identified within the Generator Building in the beige paint on concrete masonry unit (CMU)
walls, metal ceiling, and door frame
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From the suspect materials collected in both the 2016 and 2020 surveys, none were confirmed to be
asbestos-containing material (ACM). No suspected arsenic-containing material (ArCM) was identified in
the Observatory Building and Generator Buildings during both the 2016 and 2020 surveys. In addition, no
polychlorinated biphenyls (PCB)-containing light ballasts or conventional mercury-containing lamps were
identified within the Observatory Building and Generator Building.

3.3 MITIGATION RECOMMENDATIONS
Since the Phase I ESA revealed no evidence of RECs, there are no mitigation recommendations for the
decommissioning of the Hōkū Ke‘a Observatory and Generator Building, regarding surrounding
environmental conditions.
In the Hazardous Material Survey Report, MNA provided recommendations for renovation or demolition
activities that disturb lead-containing paints. Work should be conducted in general accordance with 29
CFR 1926.62 Occupational Safety and Health Administration (OSHA) Lead Construction Standard. The
types of activities that would trigger OSHA requirements include, but are not limited to, sanding, blasting,
welding, cutting, scraping, and spot/whole paint removals. The contractor must determine the
appropriate safety measures based on the areas to be disturbed, the lead concentration and the condition
of the paint.
The following is a summary of applicable work practice guidelines involving the disturbance of lead paints:
➢ Employees must anticipate hazards and utilize appropriate engineering controls and personal
protective equipment (PPE).
➢ Employees must utilize respiratory protection until the initial air monitoring assessment
documents safe working levels of airborne lead (29 CFR 1926.62[d][1] and [2][i][A]).
➢ An exposure assessment should be carried out when employees are disturbing LCP to ensure that
they are not exposed to airborne lead concentrations greater than the Permissible Exposure Limit
(PEL) of 50 micrograms per cubic meter (µg/m3) averaged over an 8-hour period. Additional
periodic exposure monitoring may be required if the Action Level, 30 µg/m3, averaged over an 8hour period is exceeded.
➢ Employees must implement stringent dust control procedures to prevent airborne lead dust.
➢ Employees must clean the work area thoroughly using wet methods and a high-efficiency
particulate air (HEPA) vacuum. Dry sweeping or air blowing of lead debris and dust must be
avoided.
➢ Lead-containing debris must be segregated from other wastes, collected, and containerized.
Waste must be characterized per State of Hawai‘i requirements, including a determination of the
waste as hazardous or non-hazardous. Lead-containing waste must be handled and disposed of
in accordance with applicable requirements.
➢ Visually inspect and verify the work area to ensure all lead-containing debris and dust has been
properly removed and the project site is free of lead hazard.
➢ Conduct clearance in accordance with contract specifications.
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Since no ACM, ArCM or PCB-containing ballasts were identified in the project areas, no special control
measures were provided for the handling of these materials. While no conventional mercury-containing
light tubes, switches, or high-intensity discharge (HID) bulbs were identified in the project areas during
the surveys, there are low mercury vapor tubes present in the project area. The low mercury vapor tubes
should be removed in a manner that will prevent breakage of the light tube prior to disposal.
Details regarding deconstruction and removal, including disposal of hazardous materials, are provided in
Chapter 4.
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4. SITE DECONSTRUCTION AND REMOVAL PLAN
The Proposed Action includes the following deconstruction and removal activities:
➢ Complete removal of the Hōkū Ke‘a Observatory in Area A
o Demolish Hōkū Ke‘a Observatory dome
o Remove foundation in its entirety
o Remove underground utilities (cables and conduit) back to the access road between Area
A and Area B
➢ Complete removal of Generator Building in Area A
o Demolish Generator Building structure
o Remove foundation in its entirety
o Remove underground utilities (cables and conduit) back to the access road between Area
A and Area B
➢ Removal of cables in Area B
o Remove Hōkū Ke‘a related cables from conduits
o Cut and cap conduits
This Site Deconstruction and Removal Plan (SDRP) documents the proposed methods for the following:
➢
➢
➢
➢

Demolishing, in part or total, any and all observatory structures and related infrastructure
Grading
Stockpiling excavated materials
Solid waste recovery, reuse, and disposal

The SDRP includes a description of all proposed activities and copies of all plans, drawings, permits, and
authorizations. In addition, the SDRP includes plans for segregating demolition debris and for
recycling/reusing building materials either on-site or off-site.

4.1 METHODS OF DECONSTRUCTION AND REMOVAL
METHODOLOGY
Site deconstruction and removal will consist of the following tasks which are discussed in the following
sections:
➢
➢
➢
➢
➢

BMP installation
Observatory Building demolition and debris removal
Generator Building demolition and debris removal
Electrical conduit and conductor removal
Utility room electrical demolition and debris removal

BMP INSTALLATION
BMPs will be installed prior to any site deconstruction activities. BMPs will include a construction fence
around the project site, silt fence or equivalent to prevent runoff from the site to adjacent areas, a
construction entrance, and a wash out area. Specific locations and applications will be determined during
final design and provided in the contract documents.
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OBSERVATORY BUILDING DEMOLITION AND DEBRIS REMOVAL
Demolition of the Observatory Building will include the following:
➢
➢
➢
➢

Hazardous material remediation
Interior electrical demolition
Remove telescope steel base
Building demolition

As discussed in Section 3.2, LCP has been identified within the Observatory Building in the gray paint on
the concrete floor and on the exterior of the Observatory Building in the white paint on metal doors, door
frames, and walls. A hazardous materials removal industrial hygienist will be on-site during demolition of
the Observatory Building to ensure the proper treatment of these materials. In addition, the measures
detailed in Section 3.3 will be implemented to minimize potential impacts associated with the removal of
LCP.
The following items associated with the Observatory Building will be removed as shown in the demolition
plans in Appendix C-1:
➢
➢
➢
➢

Steel grate
Concrete pad/foundation
Steel telescope base plate
Building shell, including dome and structural columns

Electrical demolition within the Observatory Building will consist of removal of all existing electrical
conduit, light fixtures, outlets, wiring, and equipment and wiring devices in the building. This includes the
following:
➢
➢
➢
➢
➢
➢
➢
➢

15 kilovolt-ampere (kVA) transformer
4-Switch banks (two with dimmer switches)
Non-fused disconnect switch
9-Wall mounted duplex receptacles
9-Wall mounted luminaire light fixtures
4-Suspended luminaire light fixtures
Surface mounted panelboard
2-Junction boxes for louvers

In addition, all feeders will be completely removed back to the main service and disconnected.
Debris removal will include building debris, concrete pad debris, and electrical debris. It is estimated that
seven round trips will be required to remove the debris associated with the Observatory Building.
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GENERATOR BUILDING DEMOLITION AND DEBRIS REMOVAL
Demolition of the Generator Building will include the following:
➢
➢
➢
➢

Hazardous material remediation
Interior electrical demolition
Building demolition
Foundation demolition

As discussed in Section 3.2, LCP has been identified within the Generator Building in the beige paint on
CMU walls, metal ceiling, and door frame. A hazardous materials removal industrial hygienist will be onsite during demolition of the Generator Building to ensure the proper treatment of these materials. In
addition, the measures detailed in Section 3.3 will be implemented to minimize potential impacts
associated with the removal of LCP.
The following items associated with the Generator Building will be removed as shown in the demolition
plans in Appendix C-1:
➢
➢
➢
➢

Concrete pad/foundation
Exterior CMU wall
Wainscot
Concrete roof

Electrical demolition within the Generator Building will consist of removal of all existing electrical conduit,
light fixtures, outlets, wiring, and equipment and wiring devices in the building. All feeders will be
completely removed back to the main service and disconnected.
Debris removal will include building debris, concrete pad debris, foundation debris, and electrical debris.
It is estimated that five round trips will be required to remove the debris associated with the Generator
Building.
ELECTRICAL CONDUIT AND CONDUCTOR REMOVAL
Electrical conduit removal will include the following:
➢
➢
➢
➢

Toning
Trenching
Conduit removal
Capping

It is assumed that direct buried conduits are 18 inches under existing grade except under the roadway
which is assumed to have a depth of 24 inches. Power and telephone cables will be removed from inside
the conduits from the Observatory Building and Generator Building to their source. Conduits will be
demolished from the Observatory Building to the roadway. The remaining existing conduit will be capped
and remain in place. The existing transformer powers UH88 and will remain in place.
It is estimated that two round trips will be required to remove the debris associated with electrical conduit
and conductor removal.
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UTILITY ROOM ELECTRICAL DEMOLITION AND DEBRIS REMOVAL
Electrical components associated with Hōkū Ke‘a located in the electrical room of the lunchroom will be
removed. All other electrical infrastructure will remain in place. This includes removal of the following:
➢
➢
➢
➢
➢

All cabling in the fiber optic panel that serves the Observatory Building
Conduit above ceiling
Non-fused disconnect switch
Telephone cabling and equipment
Telephone conduit

Debris removal is expected to take one trip.

4.2 SEQUENCE AND SCHEDULE
As discussed in Section 4.1, site deconstruction and removal will include the following primary tasks:
➢
➢
➢
➢
➢
➢

BMP installation
Observatory Building demolition and debris removal
Generator Building demolition and debris removal
Electrical conduit removal
Electrical conductor removal
Utility Building electrical demolition and debris removal

The exact schedule to complete these tasks will be determined upon completion of project design,
environmental compliance, and permitting in coordination with the contractor. The anticipated sequence
and time to complete each task is shown in Figure 5.

Figure 5. Sequence and Timing of Site Deconstruction and Removal Activities
Task

1

2

3

4

5

Week
6
7

BMP Installation
Observatory Building Demolition
Generator Building Demolition
Electrical Conduit Removal
Electrical Conductor Removal
Utility Building Electrical Demolition

4.3 QUANTITIES AND VOLUMES
The following quantities of materials will be required for BMP installation:
➢
➢
➢
➢

1,615 linear feet of construction fence
1,615 linear feet of silt fence
1 construction entrance
1 wash out area

Demolition will result in the following approximate volumes of debris:
➢ 27,300 pounds of CMU materials
➢ 18,000 pounds of concrete roof
26

8

9

10

11

12

Hōkū Kea Observatory Decommissioning
Site Decommissioning Plan

Site Deconstruction and Removal Plan

4.4 PERSONNEL AND TRAFFIC
PERSONNEL
Site deconstruction and removal would require minimal staffing. It is anticipated that the following
personnel would be required to complete the restoration tasks:
➢
➢
➢
➢
➢
➢
➢
➢
➢

1-Site foreman
1-Excavator operator
1-Backhoe/Loader operator
1-Crane operator
1-General laborer
1- Journeyman electrician
1-Apprentice electrician
1-Hazmat removal industrial hygienist
1-Archaeological monitor

TRAFFIC
Additional traffic on Maunakea Access Road during site deconstruction and removal would be limited.
Vehicles would be limited to those used by the site foreman, the hazmat removal industrial hygienist, and
the archaeological monitor. It is expected that the equipment operators (i.e., excavator operator,
backhoe/loader operator, and crane operator), laborer, and electricians would be transported to the
project site by van from either a central location off Maunakea or from Halepōhaku.
It is expected that there would be two dump trucks to remove debris from the site.
In total, it is anticipated that a maximum of six vehicles would access the project site daily via Maunakea
Access Road from Saddle Road. An additional five vehicles may travel up Maunakea Access Road from
Saddle Road to Halepōhaku where they would remain parked.
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5. SITE RESTORATION PLAN
5.1 SCOPE
The Decommissioning Plan for the Mauna Kea Observatories (Decommissioning Plan) (SRGI, 2010), a
sub-plan of the Mauna Kea Comprehensive Management Plan (CMP) (Ku‘iwalu, 2009) identifies two
primary objectives of site restoration: (1) restoring the look and feel of the summit prior to construction
of the observatories, and (2) providing habitat for the aeolian arthropod fauna. The Decommissioning
Plan identifies a three-tiered approach to site-restoration to ensure the development of appropriate
strategies to address restoring the land:
•
•
•

Minimal Restoration. The removal of all man-made materials and grading of the site, leaving the
area in safe condition.
Moderate Restoration. Goes beyond minimal restoration to include enhancing the physical
habitat structure to benefit the native arthropod community.
Full Restoration. Would return the site to its original pre-construction topography, as well as
restoring arthropod habitat.

The desired goal for site restoration is the site’s historical condition prior to construction of the
observatory (i.e., full restoration). However, the three-tiered approach recognizes that in addition to the
potential benefits of site restoration, there are also potential impacts that must be considered. The level
of restoration attempted and the potential benefits and impacts of the restoration activities on natural
and cultural resources during and post-activity must be carefully evaluated. Any plan to restore habitat
needs to be analyzed at the landscape level and not just the footprint of the observatory being
deconstructed.
Site restoration under the Proposed Action includes partial (minimal) restoration that would restore the
site to a basic topography consistent with the area. The Proposed Action includes the following
restoration activities:
➢ Area A
o Backfill with local native cinder
o Compact excavated areas to allow for continued use for sunset viewing and trailhead
access
o Line top of slope with barrier, such as large, local boulders or guardrail
➢ Area B
o No restoration activities required
Through careful evaluation, it was determined that moderate or full restoration would not be feasible or
could result in a greater level of impacts when considering restoration at the landscape level. Concerns
with attempting higher levels of restoration include the following:
•
•

The project site has been disturbed by past construction and the existing fill material and is not
considered wēkiu bug habitat or potential habitat.
Although it could be restored using low compaction cinder, the area is too small to be a good
habitat for the wēkiu bug. In addition, foot traffic over the area could result in trampling and the
existing popularity and use of the area makes full restoration high risk.
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The project site is currently used as a parking and gathering area for visitors to the summit.
Moderate or full restoration would displace visitors to other areas that may not currently
accommodate such uses, which could negatively impact existing or potential wēkiu bug habitat.
The pre-construction topographic contours of the site are not available at a scale that would allow
one to distinguish between the pre-developed shape of the land and its current condition;
therefore, it is not feasible to restore the area back to historic conditions.

This Site Restoration Plan (SRP) presents specific targets for site restoration and describes the
methodology for restoring disturbed areas after the demolition and removal activities in the SDRP are
completed (see Section 4). The SRP is specific to the Hōkū Ke‘a Observatory and Generator Building sites
and considers the physical (i.e., geology and topography), cultural, and biological aspects of the site, as
well as the current and future uses and users of the site, as discussed in Section 5.2.

The primary objective of site restoration is to restore
the site to either:
(a) original conditions, or
(b) a basic topography consistent with the area.
Site restoration under the Proposed Action will restore the area to a basic topography consistent with the
area. Factors considered in the development of this SRP include the following:
➢ Cultural sensitivity
➢ Extent of infrastructure removal and deconstruction
o Complete infrastructure removal
o Infrastructure capping
➢ Extent of site restoration
o Minimal restoration: removal of all man-made materials and grading of the site, leaving
the area in safe condition
o Moderate restoration: removal of all man-made materials and restoration to enhance the
physical habitat structure to benefit the native arthropod community
o Full restoration: return the site to its original pre-construction topography, as well as
restoring arthropod habitat
➢ Use of cinder
o Where will the cinder come from and how will excavation and removal of cinder impact
the collection area
o The pathway taken by the construction equipment
o The habitat surrounding the restoration area
o The introduction of invasive plants and animals
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5.2 CONSIDERATIONS
GEOLOGY AND TOPOGRAPHY
The project site is located at the summit of Maunakea on the island of Hawai‘i. Maunakea is the highest
of the five shield volcanoes forming the island of Hawai‘i, rising to 13,796 feet above mean sea level (msl).
There are numerous cinder cones and associated lava flows on what is commonly known as the summit
plateau, which is described as “a rudely circular dome five or six miles in diameter rising between 500 and
1,000 feet per mile to a central area above 13,000 feet” (Wentworth and Powers, 1941). The remnants of
three or four glacial drift sheets located above 9,000 feet above msl are also present.
The existing Hōkū Ke‘a Observatory and Generator Building are located along a paved access road on the
way to the UKIRT Observatory Building. Materials exposed at the ground surface of the project site
generally consist of cinder mixed with some volcanic ash. Based on laboratory tests, the surface materials
generally consist of medium dense gravelly sands with little silt. In some areas, the surface materials are
mostly gravel with very little sands and silts. Surface materials are generally dry with relatively low
moisture content. It is expected that subsurface conditions are similar to the materials observed at the
ground surface.
The unpaved ground surface around the Observatory Building and Generator Building generally follows
the grades of the access road and is slightly sloping down from northeast to southwest. The existing
ground surface elevations range from 13,725 to 13,740 feet above msl.

CULTURAL AND ARCHAEOLOGICAL RESOURCES
CULTURAL RESOURCES
A Cultural Impact Assessment (CIA), Cultural Impact Assessment in Support of the Hōkū Ke‘a
Decommissioning Project, Mauna Kea, Hawai‘i Island, Hawai‘I, was prepared for the project by Pacific
Consulting Services, Inc. (PCSI) in January 2022 (see Appendix D-1). This report documents that cultural
practices and beliefs involving Maunakea have been changing since the arrival of the earliest Polynesian
settlers, which is a process that continues today. A variety of cultural and religious beliefs and practices
pertain to and are occurring on the mountain today. This includes traditional and customary cultural
practices and beliefs as well as contemporary cultural practices and beliefs, as defined below.
➢ Traditional and customary cultural practices and beliefs: Those beliefs, customs, and practices
of a living community of people that have been passed down through generations, usually orally
or through practice. Traditional and customary cultural practices and beliefs contribute to the
maintenance of a community’s cultural identity and demonstrate historical continuity through the
present.
➢ Contemporary cultural practices and beliefs: Those current practices and beliefs for which no
clear specific basis in traditional culture can be clearly established or demonstrated (e.g., the
conducting of ritual ceremonies at sites or features for which no such prior traditional use and
associated beliefs can be demonstrated).
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: Ka
Pa‘akai O Ka ‘Āina vs. Land Use Commission (Ka Pa‘akai). From that court decision, the following threepart 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.
With respect to the Ka Pa‘akai analysis, the consultation process did not identify any previously unknown
historic properties, traditional properties, or traditional and customary cultural practices within the
project area.
Traditional cultural properties (TCP) are defined as properties that are eligible for inclusion in the National
Register of Historic Places (NRHP) because of their association with cultural practices or beliefs of a living
community that are rooted in the community’s history and are important in maintaining the continuing
cultural identity of the community. The State Historic Preservation Division (SHPD) of DLNR designated
three areas on Maunakea as TCP:
➢ Kūkahau‘ula (the summit)
➢ Pu‘u Līlīnoe
➢ Lake Waiau
The Hōkū Ke‘a Observatory and Generator Building are located within the Kūkahau‘ula TCP. Modern-day
oral history consultants have described their knowledge concerning cultural practices in the summit
region. These include the following:
➢ Ahu and Kūahu: Ahu are a pile or mound of stones that may have served historically as altars or
shrines, markers signifying burial locales, ahupua‘a boundaries, or trail routes. Kūahu refers to a
shrine or altar erected and maintained by a family. Oral history consultants have noted the
presence of ahu in the summit region and their general function without identifying specific ahu
functions.
➢ Burials and scattering of cremated remains: Some cultural practitioners have knowledge of
burials located at a number of pu‘u on Maunakea’s western and eastern slopes and even connect
family and ancestral burials to the mountain. Scattering cremated remains is a contemporary
cultural practice that has taken the place of traditional interment practices
➢ Piko (umbilical cord) deposition in Wai‘au: The significance of the cultural practice of
transporting and depositing a baby’s piko on Maunakea can be understood to connect a child to
her family as well as to the land.
➢ Navigation and orienteering: It is speculated that kilo and hōkū (observing and discerning the
nature of the stars) was practiced on Maunakea as the gods and deities associated with the
mountain are also embodied in the heavens. Another concept is that Lake Wai‘au is like the
“navigation gourd.”
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Cultural activities are documented by the rangers in their daily observation reports, there is no estimate
of the level of use of the summit by cultural practitioners. The three most visited areas are Lake Waiau,
the Adze Quarry, and Pu‘u Wēkiu (Ku‘iwalu, 2009).
ARCHAEOLOGICAL AND HISTORIC RESOURCES
An Archaeological Literature Review (ALR), Archaeological Literature Review with Field Inspection and
Architectural Evaluation in Support of the Hōkū Ke‘a Decommissioning Project, Mauna Kea, Hawai‘i Island,
Hawai‘i, was prepared for the project by PCSI in June 2021 (see Appendix D-2). This report documents
background research regarding archaeological and historic properties in the project area. In addition, the
report provides an evaluation of significance and integrity of identified historic properties that would be
impacted by the project.
Historic properties are defined as those that are greater than 50 years in age. Both the Observatory
Building and the Generator Building are over 50 years old. However, neither building is evaluated as
eligible for the Hawai‘i State Register of Historic Places under any criteria established in HAR 13-275-6(b).
No above ground historic sites have been recorded within the project area. However, four sites are located
within 500 meters of the Proposed Action:
➢ Site 50-10-23-26224: USGS marker located on the summit of Kūkahau‘ula (Pu‘u Wekiu). The
marker is a brass disc cemented to a metal pole approximately 10 centimeters in diameter.
➢ Site 50-10-23-21209: Possible burial. The site has been altered to the point that none of the
original features (a mound and an oval alignment) are extant.
➢ Site 50-10-23-21438: Kūkahau‘ula (the summit), a Traditional Cultural Property (TCP) that
comprises three pu‘u. TCPs are defined as properties that are eligible for inclusion in the National
Register of Historic Places (NRHP) because of their association with cultural practices or beliefs of
a living community that are rooted in the community’s history and are important in maintaining
the continuing cultural identity of the community. The Hōkū Ke‘a Observatory and Generator
Building are located within the Kūkahau‘ula TCP.
➢ Site 50-10-23-26869: Maunakea Summit Region Historic District, which includes all historic
properties within the MKSR plus additional properties outside the management control of OMKM.

BIOLOGICAL RESOURCES
The summit of Maunakea is located in the alpine stone desert ecosystem. In this ecosystem, there is little
or no soil development, and the ground surface has the appearance of a desert pavement. The climate is
dry and cold. Vegetation at the summit consists of lichens, mosses, and a few species of vascular plants.
Fauna consists of arthropods, including the endemic Hawaiian wēkiu bug (Nysius wekiuicola).
LICHENS
Lichens are the most frequent life-form at the summit, but their cover is estimated to be less than 1%.
Twenty-six species of lichens have been recorded at the summit. This includes two species that are
endemic to the Hawaiian Islands and 24 species that are indigenous to Hawai‘i. The most abundant species
is the near ubiquitous Lecanora polytropa, a small, light-colored, crustose lichen that can be found most
places where the substrate is stable, as well as on rocks buried below the surface of coarse-textured
material. The two next most common lichens are the bright yellow Candelariella vitellina and the relatively
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large, black, foliose lichen, Umbilicaria decussata (Gerrish, 2013). Lichen species identified in the
Astronomy Precinct are provided in Table 3 (species endemic to the Hawaiian Islands are shown in bold).
The substrate type with the greatest abundance of lichens is glaciated pahoehoe lava that is vesicular and
usually shades of brown and red. The second substrate type is the dense (lacks vesicles), gray lava that
fractures along sharp lines producing a jumble or relatively large blocks and slabs. This substrate type
supports few lichens with the exception of Umbillicaria decussata community. The glacial rubble substrate
and cinder and ash substrate support very few lichens. In addition, lichens generally occur in microsites
that provide protection from the elements (Berryman and Smith, 2011). The highest densities and
diversity of lichens tend to grow on north and west facing rocks in protected locations away from direct
early morning sun exposure (UHH, 2010).

Table 3. Lichen Species Identified at the Summit of Maunakea
% Abundancea
28
72
41
3
21
Rare
Rare
14
79
3
100
66
86
3
10
21
10
48
31
45
3
3
3
3
38
3

Lichen Name
Acarospora cf. depressa
Acarospora sp. #1
Acarospora sp. #3
Buellia sp. #1
Buellia cf. fuscochracea
Buellia punctulate
Buellia punctiformis
Caloplaca lithophila
Candelariella vitellina
Carbonea vitellinaria
Lecanora polytropa
Lecanora cf. subaurea
Lecidea baileyi
Lecidea cf. maunakeanensis
Lepraria incana
Leprearia vouaxii
Physcia dubia
Pseudephebe miniscula
Rhizocarpon geographicum
Umbilicaria decussata
Umbilicaria deusta
Umbilicaria hirsute
Undetermined #1
Undetermined #2
Undetermined #3
Undetermined #4
Source: Gerrish, 2013
a Frequency

of occurrence from Berryman and Smith (2011)
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MOSSES
Mosses at the summit occur in protected places where water is more consistently available, such as under
overhanging rocks and in shaded crevices or caves where snow melts slowly. There are 13 species of
mosses known to be present in the alpine stone desert ecosystem, as provided in Table 4. The most
common species of moss in the vicinity of the project are a previously undescribed species of Grimmia
and Pohlia cruda. Grimmia are silvery-gray mosses that form clumps in runoff channels and semi-exposed
rock faces. Pohlia cruda is a bright green moss found in well-protected, deeply shady locations. This
species is so well hidden that it is unlikely to be seen by the casual observer.
Mosses are predominantly found on the north-northeast and south-southeast facing sides of rocky
mounds, generally in association with runoff channels from snow melt. Mosses have not been observed
in loose cinders. No mosses have been observed at the project site.

Table 4. Mosses Identified at the Summit of Maunakea
Moss Name
Amphidium tortuosum
Andreaea acutifolia
Bryum caespiticum
Bryum hawaiicum
Grimmia apocarpa var. pulvinate
Grimmia cf. pilifera
Grimmia sp.
Pohlia cf. mauiensis
Pohlia cruda
Racomitrium lanuginosum Brid. Var. pruinosum
Rosulabryum capillare
Tortella humilis
Zygodon tetragonostromus

Abundance
Occasional
Occasional
Uncommon
Uncommon
Occasional
Uncommom
Occasional
Uncommon
Common
Unknown
Historical Records Only
Uncommon
Uncommon

Source: Sustainable Resources Group International, Inc., 2009

VASCULAR PLANTS
Vascular plant life is inconspicuous and consists of widely scattered, low-stature, herbaceous plants. Two
native grasses, pili uka (Trisetum glomeratum) and Hawai‘i bentgrass (Agrostis sandwicensis) are the most
frequent species, followed by the endemic fern ‘Iwa ‘Iwa (Asplenium adiantum-nigrum) (Gerrish, 2013).
A total of 15 vascular plant species have been identified at the summit, as shown in Table 5 (native species
are shown in bold).
Although these plant species have been identified in the Astronomy Precinct, no vascular plants have been
found along or near the foundations of any of the observatories or their out-buildings, parking areas, or
other constructed facilities near the observatories. The unoccupied spaces between astronomy facilities
are cinder substrates that are also devoid of vascular plants. This includes the immediate project area.
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Table 5. Vascular Plant Species Identified at the Summit of Maunakea
Common Name
Pili uka, he‘upueo, mountain pili
Hawai‘i bentgrass
Rescue grass
Sweet vernalgrass
Kentucky bluegrass
Kalamoho, Lau-kahi
‘olali‘i, ‘owali‘i
‘iwa ‘iwa, Bird’s nest fern
‘I‘o nui, laukahi, Alpine woodfern
Douglas’ bladderfern
Fireweed
Hairy cat’s ear, Gosmore
Laulele, lauhele, Common dandelion
Alfilaria, Pin clover
Common groundsel

Scientific Name
Grasses
Trisetum glomeratum
Agrostis sandwicensis
Bromus catharticus
Anthoxanthum adoratum
Poa pratensis
Ferns
Pellaea ternifolia
Asplenium trichomanes
Aspelnium adiantum-nigrum
Dryopteris wallichiana
Cystopteris douglasii
Herbs
Senecio madagascariensis
Hypochoeris radicata
Taraxacum officinale
Erodium cicutarium
Senecio cf. vulgaris

Species Group
UNG
UNG
AGH
AGH
AGH
UNF
UNF
UNF
NAF
NAF
UAH
UAH
UAH
AGH
AGH

Source: Gerrish, 2013
Definitions:
UNG = ubiquitous native grasses
AGH = alien grasses and herbs
UNF = ubiquitous ferns
NAF = high elevation ferns
UAH = ubiquitous alien herbs

ARTHROPODS
The only resident fauna occurring at the summit is arthropods. The loose packing of the cinder creates
suitable habitat that provides shelter for resident arthropods from adverse weather conditions, intense
solar radiation, freezing temperatures, and predators. Upslope winds carry insects, spores, seeds, and
organic debris to the summit from surrounding forests, which is a major food source of the resident
arthropods.
The endemic Hawaiian wēkiu bug (Nysius wekiuicola) is a carnivorous scavenger that only inhabits volcanic
cinder cones above approximately 11,500 feet elevation on Maunakea. The wēkiu bug was previously a
candidate for listing under the Endangered Species Act but was removed in 2011. Wēkiu bugs are
restricted to cinder cones that consist of cinder tephra layers at various depths that are sorted by tephra
size with interstitial spaces through which the insects can crawl.
Regular monitoring of arthropods, including invasive species, was begun in 2002. Monitoring and
conservation efforts occur year-round. Two traps are located within (at the Utility Building/Lunchroom)
and adjacent to the project area (at Gemini Observatory). The following species shown in Table 6 were
identified during the annual surveys between 2013 and 2018 (endemic species are shown in bold). As
shown, wēkiu bug are located in the vicinity of the Proposed Action.
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One arthropod trap was also placed within the Hōkū Ke‘a Observatory Building and a hand search was
conducted around the perimeter of the facility quarterly between 2013 and 2018. Species identified
within and around the Observatory Building are shown in Table 7. No wēkiu bug were identified within or
adjacent to the Observatory Building.

Table 6. Arthropod Species Identified Within and Adjacent to the Project Area, 2013-2018
Order
Araneae
Araneae
Araneae
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Collembola
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Homoptera
Homoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera

Family
Linyphiidae
Linyphiidae
unknown
Cleridae
Coccinellidae
Coccinellidae
Coccinellidae
Coccinellidae
Hydrophillidae
unknown
Agromyzidae
Anthomyiidae
Calliphoridae
Chamaemyiidae
Chloropidae
Drosophilidae
Ephydridae
Muscidae
Phoridae
Sciaridae
Sepsidae
Sphaeroceridae
Syrphidae
unknown
Geocoridae
Geocoridae
Lygaeidae
Lygaeidae
Lygaeidae
Lygaeidae
Lygaeidae
Pentatomidae
Rhyparochromidae
Aphididae
Psyllidae
Braconidae
Colletidae
Encyrtidae
Eulophidae
Ichneumonidae
Pteromalidae

Genus species
Erigone sp.
unknown
unknown
Necrobia rufipes
Coccinella septempunctata
Harmonia conformis
Hippodamia convergens
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
Geocoris pallens
Geocoris sp.
Neacoryphus bicrucis
Nysius palor
Nysius terrestris
Nysius sp.
Nysius wekiuicola
Bagrada hilaris
unknown
unknown
unknown
unknown
Hylaeus difficilis
unknown
unknown
unknown
unknown
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Nativity
N/NN
N/NN
N/NN
NN
NN
NN
NN
NN
N/NN
N/NN
N/NN
NN
NN
NN
NN
N/NN
N/NN
N/NN
N/NN
N/NN
NN
N/NN
NN
N/NN
NN
NN
NN
NN
N
N/NN
E
NN
NN
NN
N/NN
N/NN
E
N/NN
N/NN
N/NN
N/NN
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Hymenoptera
Hymenoptera
Lepidoptera
Lepidoptera
Thysanoptera

Family
Vespidae
unknown
Pyralidae
unknown
Thripidae

Site Restoration Plan
Genus species
Vespula pensylvanica
unknown
unknown
unknown
unknown

Nativity
NN
N/NN
N/NN
N/NN
U

Source: OMKM
Definitions:
N = Native
NN = Non-native
E = Endemic
U = Unknown

Table 7. Arthropods Identified Within and Around the Hōkū Ke‘a Observatory Building, 20132018
Order
Araneae
Diptera
Diptera
Diptera
Hemiptera
Hemiptera
Hemiptera
Homoptera
Homoptera
Hymenoptera

Family
Linyphiidae
Sciaridae
Phoridae
Sepsidae
Lygaeidae
Geocoridae
Lygaeidae
Psyllidae
Aphididae
Encyrtidae

Genus species
unknown
unknown
unknown
unknown
Nysius palor
Geocoris pallens
Nysius terrestris
unknown
unknown
unknown

Nativity
N/NN
N/NN
N/NN
NN
NN
NN
N
N/NN
NN
N/NN

Source: OMKM
Definitions:
N = Native
NN = Non-native
E = Endemic
U = Unknown

INVASIVE SPECIES
As documented in the Maunakea Invasive Species Management Plan (Vanderwoude, et.al, 2015), there
are several invasive species of concern in the Maunakea Management Area. These include plants (e.g.,
grasses, herbs, vines, trees, fungi, and legumes), vertebrates (e.g., cats, mongoose, rabbits, mice and rats,
dogs, reptiles, frogs, amphibians, birds, feral ungulates), and invertebrates (e.g., ants).
Invasive species damage natural ecosystems, native plant and animal communities, cause economic harm,
and can impact human health and well-being (NISC, 2008). Most of Maunakea’s ecosystems have already
been impacted by introduced plants and animals, and the introduction of invasive species remains a
continuing threat. The biggest threat from invasive species at the summit is introduction of predacious
non-native invertebrates that could impact the unique native aeolian invertebrate community, whereas
invasive plants and mammals cause the most damage at lower elevations (Ku‘iwalu, 2009).
38

Hōkū Ke‘a Observatory Decommissioning
Site Decommissioning Plan

Site Restoration Plan

Plants can be spread via natural dispersal or introduced to an area through human intervention. This
includes from people traveling to the summit on foot or in vehicles/buses, or via earthmoving equipment.
Mice and rats are the most common vertebrates in the project area as they often live in association with
humans and are commonly associated with food preparation and handling areas. The most concerning
invertebrate is ants.
SPECIAL STATUS SPECIES
The U.S. Fish and Wildlife Service (USFWS) identified the following special status species known to occur
in the immediate vicinity of the project area:
•
•

The federally endangered Hawaiian hoary bat (Lasiurus cinereus semotus)
The federally endangered Mauna Kea silver sword (Argyroxiphium sandwicense subsp.)

The federally endangered Hawaiian hoary bat roosts in both exotic and native woody vegetation across
all islands and will leave young unattended in trees and shrubs when they forage. No Hawaiian hoary bat
have been documented at the summit of Maunakea, and there is not sufficient habitat for the species at
or near the project site.
The Mauna Kea silver sword is an endangered plant species that occurs on Maunakea at elevations ranging
from approximately 8,500 to 12,500 feet. The project site is at a higher elevation than the appropriate
habitat for the Mauna Kea silver sword.
Hawaiian seabirds nest in the mountains and forage over the ocean. The project site is located at the
summit of Maunakea, which is upland of breeding habitat. No Hawaiian seabirds have been documented
traversing the summit of Maunakea. However, the USFWS stated that endangered Hawaiian seabirds
including the ‘ua‘u/Hawaiian petrel (Pterodroma sandwichensis), ‘ake‘ake/band-rumped storm petrel
(Oceanodroma castro), and ‘a‘o/Newell’s shearwater (Puffinus newelli) may transit the area flying to
breeding colonies. The ‘ua‘u/Hawaiian petrel has been discovered recently nesting near 10,000 feet
elevation on Maunakea.
The palila is a Federal and State-listed endangered species. The palila reside within the Mauna Kea Forest
Reserve at elevations between 6,000 and 9,000 feet above msl. Critical habitat within the Mauna Kea
Forest Reserve was designated September 22, 1977 (Federal Register Vol. 42, No. 184; September 22,
1977). Although the project site is not within the designated critical habitat, the Maunakea Access Road
traverses through the designated critical habitat area.

USES AND USERS
CURRENT USES AND USERS
The lands at the top of Maunakea are used for a variety of both public and commercial activities. In
addition to astronomy, Maunakea is a popular destination for local residents and tourists with an interest
in stargazing and astronomy, hiking, general sightseeing, hunting, and skiing/snowplay. Table 8 identifies
the activities that are permitted on Maunakea. Off-road vehicles and commercial hunting tours are
prohibited.
The primary user group is astronomers. There are currently 13 observatories, including Hōkū Ke‘a, on the
summit. These observatories employ a large number of support staff.
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Tourists comprise another primary user group. Many tourists are transported to the summit by
commercial tour companies. The following commercial tour operators have permits to conduct tours up
Maunakea:
➢
➢
➢
➢
➢
➢
➢
➢

Arnott’s Lodge & Hiking Adventures
Hawai‘i Forest & Trail
Hawaiian Eyes Tours
Meridian H.R.T.
Paradise Safaris dba Mauna Kea Summit Adventures
Robert’s Hawai‘i Tours
Super Vacation Hawai‘i, LLC
Taikobo Hawai‘i

Table 8. Permitted Activities on Maunakea
Category

Public – Recreational

Public – Educational

Commercial – Seasonal

Commercial – Non-Seasonal

Activity
Skiing, Sledding, and Snowplay
Hiking
Sightseeing
Amateur Astonomy
Hunting
Maunakea Observatories Telescopes
Nature Study Tours
Visitor Information Station Programs
Downhill Skiing Tours
Snowplay/Sledding Tours
Cross-country Skiing
Ski Meets, Ski Races, and other Snowplay Events
Hiking Tours
Sightseeing Tours
Daytime Tours of Telescope Facilities
Nighttime Tours to Hale Pōhaku
Film Making

Source: PCSI, 2009

The primary user group is astronomers. There are currently 13 observatories, including Hōkū Ke‘a, on the
summit. These observatories employ a large number of support staff.
Tourists comprise another primary user group. Many tourists are transported to the summit by
commercial tour companies. The following commercial tour operators have permits to conduct tours up
Maunakea:
➢
➢
➢
➢
➢

Arnott’s Lodge & Hiking Adventures
Hawai‘i Forest & Trail
Hawaiian Eyes Tours
Meridian H.R.T.
Paradise Safaris dba Mauna Kea Summit Adventures
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➢ Robert’s Hawai‘i Tours
➢ Super Vacation Hawai‘i, LLC
➢ Taikobo Hawai‘i
Another primary user group is the Native Hawaiian community. There are a number of cultural and
religious practices that occur at the summit. Most of these are conducted by individuals and families, but
there are organizations such as the Royal Order of Kamehameha I and Maunakea Anaina Hou that have
taken an active role in speaking out about the need to protect Maunakea’s cultural and religious values
and practices.
LONG-TERM USES AND USERS
As discussed in Section 1.5, the Proposed Action includes partial restoration of the area currently occupied
by the Observatory Building and existing graded area. Partial restoration is consistent with the current
uses of the area discussed above, minus the observatory.
Long-term use of the site would be as an expanded graded area that would be available for summit
visitors. This will allow the continued use for sunset viewing, snow play, hikers, and other summit
activities.

5.3 METHODS OF SITE RESTORATION
METHODOLOGY
Based on the preliminary plans, only minor grading consisting of cuts and fills of less than about one foot
in depth may be required to achieve the design finish grades. Excavation and backfilling of existing
foundations and utility lines of up to approximately two to three feet deep may be required. The following
grading items are discussed in the following subsections:
➢ Fills and Backfills
➢ Site Delineation
FILLS AND BACKFILLS
Over-excavations resulting from the demolishing of the Hōkū Ke‘a Observatory and Generator Building
and resulting excavations from the removal of existing underground utilities will be backfilled with
compacted, non-expansive select granular fill material. Native material from Maunakea would be used to
the extent practicable.
F ILL M ATERIAL
Fill material will have the following qualities:
➢ The granular fill will include coarse to fine particles with no particles larger than three inches in
diameter.
➢ Fill material will have a California Bearing Ratio (CBR) value of 20 or higher, and a swell potential
of 1% or less when tested in accordance with American Society for Testing and Materials (ASTM)
D1883.
➢ Fill material will contain less than 30% particles passing the Number 200 sieve (i.e., less than 74
microns).
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Excavated on-site materials may be reused as a source of select granular fill if they meet the above
requirements.
Stockpiles of fill materials may be available at other areas of Maunakea that may be used as a source of
imported fill. Imported fill materials will be free of organics and deleterious materials and will be suitable
for the intended use.
F ILL P LACEMENT AND C OMPACTION R EQUIREMENTS
Select granular fill will be placed in eight-inch loose lifts, moisture conditioned to above the optimum
moisture content, and compacted. Areas not subject to vehicular traffic shall be compacted to a minimum
of 85% relative compaction. In areas subject to vehicular traffic, the fill shall be compacted to a minimum
90% relative compaction. Due to the relatively dry condition of the existing materials at the site, moistureconditioning will be required to achieve proper compaction. This will be achieved by sheepsfoot rollers,
vibratory rollers, or other types of acceptable compaction equipment. Water tamping, jetting, or ponding
will not be allowed to compact the fills.
C UT AND F ILL S LOPES
The cut subgrades and areas to be filled will be scarified to a depth of about eight (8) inches, moisture
conditioned to above the optimum moisture content, and compacted. Areas not subject to vehicular
traffic shall be compacted to a minimum of 85% relative compaction. In areas subject to vehicular traffic,
the fill shall be compacted to a minimum 90% relative compaction.
Cut slopes planned at the site exposing cinder and volcanic ash materials are designed with a maximum
slope inclination of two horizontal to one vertical (2H:1V). Permanent fill slopes constructed of select
granular fill materials are also designed with a maximum slope inclination of 2H:1V. Any fills placed on
slopes steeper than 5H:1V will be benched. The fill slope face will be finished to a relatively smooth and
well-compacted surface.
The filling operations will start at the lowest point and continue up in level horizontal compacted layers
in accordance with the fill placement requirements discussed above. Fill slopes will be constructed by
overfilling and cutting back to the design slope ratio to obtain a well-compacted slope face.
SITE DELINEATION
Upon completion of site preparation, fill placement, and compaction, a boulder barrier will be placed
along the top of the slope on the west side of the project site.
➢ Boulders
o Size = Approximately 3.5 feet
o Spacing = no more than 6 feet apart
o Source = Halepōhaku or a local quarry

5.4 SEQUENCE AND SCHEDULE
As discussed in Section 5.3, site restoration will include the following primary tasks:
➢
➢
➢
➢

Site preparation
Fills and Backfills
Site Delineation
Best Management Practices
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The schedule to complete these tasks will be determined upon completion of project design,
environmental compliance, and permitting in coordination with the contractor. The anticipated sequence
and time to complete each task is shown in Figure 6.

Figure 6. Sequence and Timing of Site Restoration Activities
Week
Task

112

13

14

15

16

17

18

19

20

Site Deconstruction and Removal
Site Preparation
Fill and Backfill
Site Delineation
BMP Removal and Demobilization

5.5 QUANTITIES AND VOLUMES
Site restoration will require approximately 115 tons of cinder that will be acquired on site. In addition, 50
boulders with an average size of 3.5 feet will be required to line the top of the slope to prevent off-road
vehicle use and to demarcate the area. The boulders would either be obtained from Halepōhaku or
purchased from a local quarry. A 400-foot guardrail may be used instead of boulders.

5.6 PERSONNEL AND TRAFFIC
PERSONNEL
Site restoration would require minimal staffing. It is anticipated that the following personnel would be
required to complete the restoration tasks:
➢
➢
➢
➢

1-Site foreman
1-Excavator operator
1-Loader/Roller operator
1-Archaeological monitor

TRAFFIC
There would be minimal additional traffic on Maunakea Access Road during site restoration activities.
Vehicles would be limited to those used by the site foreman and the archaeological monitor. It is expected
that the equipment operators (i.e., excavator operator and loader/roller operator) would be transported
to the project site by the site foreman from either a central location off Maunakea or from Halepōhaku.
Other vehicles that would access the site via Maunakea Access Road include the following:
➢
➢
➢
➢

A water truck for dust control
Those hauling cinder from a to be determined location on Maunakea
Those hauling boulders, if used, from Halepōhaku or a local quarry, or those hauling guardrails
Those to demobilize heavy equipment upon project completion
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In total, it is anticipated that a maximum of four vehicles would access the project site daily via Maunakea
Access Road from Saddle Road. An additional two vehicles may travel up Maunakea Access Road from
Saddle Road to Halepōhaku where they would remain parked.

5.7 EFFECTIVENESS MONITORING
As required by the 2010 Decommissioning Plan, monitoring shall begin upon completion of site
restoration and shall be continued for at least three years.

GOAL
Effectiveness monitoring is intended characterize success and/or failure of restoration efforts and ensure
that BMPs are achieving their stated objectives. Monitoring progress towards management goals and
objectives is an essential component of the management of Maunakea and is addressed in the Mauna
Kea Comprehensive Management Plan, which was designed with an adaptive management approach that
provides mechanisms by which to reevaluate implementation plans if substantial progress toward
meeting desired outcomes is not being made. The goal of effectiveness monitoring for this Restoration
Plan is to ensure that the specific restoration goal of restoring the basic topography of the site is met.

METHODS
Monitoring and evaluation of the effectiveness of this Restoration Plan will occur for at least three years.
Monitoring and review of the restoration procedures and their effectiveness will occur annually for at
least the first three years following completion. The monitoring will focus on whether the restoration of
disturbed areas yields progress toward the goal of restoring the basic topography within the context of
the landscape. The specific restoration activities being monitored for effectiveness will be limited to Area
A and include:
➢ Backfill with local native cinder
➢ Compact excavated areas to allow for continued use for sunset viewing and trailhead access
➢ Line top of slope with barrier, such as large, local boulders or guardrail
The monitoring will begin immediately following completion of the Restoration Plan and involve routine
evaluation through data collection and observations to compare the pre- and post-restoration treatment
conditions of the site. This routine monitoring will also serve to identify sites or conditions where more
detailed evaluation may be necessary. For instance, if monitoring shows an increase of invasive plants in
the infilled areas further investigation and additional interventions may be warranted.
Appropriate collection methods for routine effectiveness monitoring include documenting observations
through photographs taken at consistent photo-points on site and recording qualitative observational
data.
The results of the monitoring activities will be reported to OMKM annually for the three years following
completion of site restoration.
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6. IMPACTS AND BEST MANAGEMENT PRACTICES
6.1 IMPACTS
CULTURAL PRACTICES AND BELIEFS
The Proposed Action would remove man-made elements from the summit, which would enhance the area
for cultural practitioners and open up views to the west from summit regions. During decommissioning
and restoration activities associated with the Proposed Action, the project site would be fenced, and
access would be limited to construction and monitoring personnel for safety reasons. However, access
would be maintained to the remaining parts of the summit. It is expected that a maximum of 11 personnel
and six vehicles would be accessing the site during decommissioning and restoration activities. The
presence of additional personnel, vehicles, and construction equipment would alter the setting of the
area. In addition, there would noise during decommissioning and restoration activities, which would occur
during daylight hours. These impacts would be short-term and temporary as decommissioning and
restoration activities would be completed in approximately five months. Therefore, there would be no
long-term negative impacts associated to cultural practices associated with the Proposed Action.
Conversely, the Proposed Action would have beneficial impacts removing man-made facilities, thereby
enhancing the experience for cultural practitioners.
With regard to the Ka Pa‘akai Analysis, there is no indication that any Native Hawaiian resources or rights
would be affected or impaired as a result of the Proposed Action. While the first two components of a Ka
Pa‘akai 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 addressed as recommendations.

ARCHAEOLOGICAL AND HISTORIC RESOURCES
Based on the archival background research conducted as part of the ALR, it is anticipated that no above
ground or subsurface archaeological resources would be encountered during the decommissioning and
site restoration activities. Ground-disturbing activities associated with the original construction of the
Observatory Building and Generator Building altered the original ground surface, and any historic
properties, if they were present, would have been destroyed.
While no above ground archaeological properties are expected to be impacted by the Proposed Action,
there would likely be short-term impacts to Kūkahau‘ula while the structures, subsurface foundations,
and utilities are removed. Following the removal of these facilities, the SRP would be implemented to
restore the project site. Therefore, there would be no long-term negative impacts associated with the
Proposed Action. Conversely, the Proposed Action would have beneficial impacts to the Kūkahau‘ula TCP
and Maunakea Summit Region Historic District by removing man-made facilities, thereby enhancing the
Hawai‘i Register of Historic Places integrity of setting.
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BIOLOGICAL RESOURCES
The Proposed Action would have no impacts to lichens, mosses, or vascular plants as none have been
identified at the project site.
Although the wēkiu bug has been documented at and adjacent to the project site, the project site has
been disturbed by past construction and the use of fill material and is not considered wēkiu bug habitat
or potential habitat. The Proposed Action would restore the site to a basic topography consistent with the
area. This would be accomplished through the use of fill material that would be compacted to a minimum
of 90% relative compaction. Since the project site has previously been disturbed and is not considered
wēkiu bug habitat or potential habitat, the Proposed Action is not expected to have negative impacts to
the wēkiu bug.
Deconstruction and restoration activities have the potential to introduce invasive species to the summit
region and along Maunakea Access Road. As stated in the CMP, “virtually any user, vehicle, equipment,
or material that comes to Mauna Kea can be an unintentional carrier.”
The Proposed Action is not expected to have direct impacts on protected species (i.e., special status,
threatened, or endangered) as none have been observed at the project site. In addition, the project site
does not contain unique habitat resources important to native or protected species. However, there may
be indirect impacts to endangered Hawaiian seabirds and the endangered palila.
Endangered Hawaiian seabirds may transit the area flying to breeding colonies. These birds can be
attracted to and disoriented by outdoor lighting and are vulnerable to increased mortality if they are
grounded as a result of light attraction.
The palila is threatened by invasive plants that compete with native species; predators such as cats and
rats; feral ungulate grazing and browsing that destroys native vegetation; fire; and avian disease.
Increased traffic along Maunakea Access Road through the palila critical habitat area could introduce
invasive species or cause fires. Potential sources of ignition related to vehicle traffic include vehicle
accidents, improperly disposed of cigarettes and matches, and sparks from automobile catalytic
converters on unpaved roads.

VISUAL RESOURCES
The Proposed Action includes removing existing buildings that are located in a visually sensitive
environment and restoring the site to a basic topography consistent with the area. The Proposed Action
includes construction of a barrier at the top of the slope on the west side of the project site. This barrier
would consist of boulders sourced from the summit that are currently located across Mauna Kea Access
Road from Hōkū Ke‘a. The barrier would not block or substantially obstruct a vista. The removal of existing
unused buildings and restoration of the site would improve the visual character of the area. In addition,
the removal of Hōkū Ke‘a would open up views to the west from the summit. Therefore, the Proposed
Action would have beneficial impacts to visual resources.
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GEOLOGY AND SOILS
The Proposed Action is located in an area that has already been impacted by construction of
observatories, support facilities, and roads. These actions have resulted in substantial, significant, and
adverse impacts to geologic resources, primarily due to the alteration of cinder cone morphology. The
Proposed Action would remove the existing Hōkū Ke‘a Observatory Building and Generator Building,
including foundations, as well as underground utilities. The project site would be restored to a basic
topography consistent with the area. Therefore, the Proposed Action would have beneficial impacts to
the local geology by restoring the topography of the area to the extent practicable.
There is very little to no soil present at the project site. However, the Proposed Action has the potential
for soils or other fines (e.g., volcanic ash) in the construction area to be eroded as a result of being carried
away by storm water runoff or wind and the potential for contaminants to be present that could be
imparted to the ground surface. Contaminants have the potential to be transported in normal runoff flows
to receiving waters and can pose a direct health risk to people living, working, or playing in or near the
area. These impacts would be minimized through the implementation of BMPs.

WATER RESOURCES
There are no water bodies at the project site; therefore, there would be no direct impacts to surface
waters from the Proposed Action. Deconstruction and restoration activities may produce sediment from
soil erosion during and after excavation. In addition, contaminants associated with equipment during
construction may leak 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.

SOLID WASTE AND HAZARDOUS MATERIALS
The Proposed Action would result in the generation of solid waste. The estimated amount of solid waste
that would result from Hōkū Ke‘a demolition is shown in Table 9.

Table 9. Solid Waste Associated with Hōkū Ke‘a Decommissioning
Type of Solid Waste
CMU Materials
Concrete
TOTAL

Quantity
27,300 pounds
18,000 pounds
55,300 pounds

Although paint samples were shown to contain LCP, none of the paint samples collected contained lead
levels in excess of laboratory reporting limits.
The contractor would be required to reuse or recycle as much of the demolition materials as possible. Any
remaining demolition debris would be removed from the summit and transported to the West Hawai‘i
Sanitary Landfill for disposal. The contractor would be required to coordinate with the County’s
Department of Environmental Management, Solid Waste Division for recycling and disposal options. In
addition, recycling vendors on the island may be able to accept and recycle some materials. Therefore,
the Proposed Action would not result in significant impacts associated with solid waste and hazardous
materials.
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AIR QUALITY, CLIMATE, AND CLIMATE CHANGE
Air pollutant emissions from deconstruction and site restoration activities would include dust or
particulate matter and exhaust fumes from vehicular travel to and from the project site and from
equipment operations during the deconstruction and restoration activities. Specifically, construction
activities would include grading and vehicle and equipment engine operations during the construction
period. Because levels of criteria pollutants in Hawai‛i are consistently below Federal and State AAQS, and
because the prevailing trade winds rapidly carry pollutants offshore limiting the effect on receptors,
increases in levels of criteria pollutants at the project sites from construction activities are not expected
to be significant. It is not anticipated that Federal or State AAQS would be exceeded during construction
activities. In addition, the Proposed Action would not substantially emit greenhouse gases as emissions
would be short-term and temporary during deconstruction and site restoration activities.

NOISE
The Proposed Action would result in a short-term increase in noise levels during deconstruction and
restoration activities. Noise would be generated by construction equipment employed to implement the
Proposed Action. Construction equipment would include dump trucks, an excavator, a loader, a roller, a
backhoe, and a crane. Additional vehicle traffic to the project site would also generate noise during;
however, it is anticipated that a maximum of six vehicles would access the project site daily.

TRAFFIC AND TRANSPORTATION
The Proposed Action would have minor, short-term direct and indirect impacts on Saddle Road and
Maunakea Access Road from project-related vehicles, equipment and materials delivery/removal, and
personnel access to the project site. Additional traffic on Maunakea Access Road above Halepōhaku would
be limited as it is expected that equipment operators, laborers, and electricians would be transported to
the project site by van. In total, it is anticipated that a maximum of six vehicles would access the project
site daily via Maunakea Access Road from Saddle Road. An additional five vehicles may travel up
Maunakea Access Road from Saddle Road to Halepōhaku where they would remain parked.
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.

SOCIOECONOMICS
The Proposed Action would not increase the population of the area. Deconstruction and site restoration
activities would result in temporary, positive economic activity in the form of construction jobs and
material procurements. It is expected that the workforce would come from the local population. The
decommissioning of the Hōkū Ke‘a Observatory would have no impact on the economy since the
observatory has not been operational since 2013.
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PUBLIC FACILITIES AND SERVICES
Deconstruction and site restoration activities associated with the Proposed Action would require
approximately 10 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.
Since the workforce would be local, there would be no changes in population and no impact to schools or
recreation areas. The removal of existing unused buildings and restoration of the site would improve the
visual character of the area, and thereby the user experience. Therefore, the Proposed Action would have
beneficial impacts to recreational resources.
The removal of the Hōkū Ke‘a facilities and retiring of the site would result in a reduction of astronomy
opportunities at the summit, although a new observatory facility is proposed to be constructed at the
Halepōhaku Mid-Level Facility on Maunakea. It has been determined that the beneficial impacts of
decommissioning and removal of the Hōkū Ke'a facilities outweigh the adverse impacts of relocating the
student facility to a less optimum location.

NATURAL HAZARDS
Deconstruction and site restoration activities 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 Hawaii. Construction personnel would respond to
any emergency messages or alerts, as appropriate, to ensure their safety during deconstruction and site
restoration activities.

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
effects on air and water or other natural systems. The Proposed Action would result in the loss of an
observatory at the summit, which is the best location for astronomy. It has been determined that the
beneficial impacts of decommissioning and removal of the Hōkū Ke'a facilities outweigh the adverse
impact of loss of the site at the summit.
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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.
The majority of impacts associated with the Proposed Action would either be beneficial or short-term and
temporary. Three other observatories are proposed to be decommissioned, deconstructed, and the sites
restored as part of the University’s commitment to reduce its footprint at the summit of Maunakea. The
removal of additional observatories at the summit would have further beneficial impacts. Specifically, the
removal of man-made facilities at the summit is expected to have the following additional beneficial
impacts:
Enhance the summit experience for cultural practitioners and other visitors.
➢ Enhancing the Hawai‘i Register of Historic Places integrity of setting of the Kūkahau‘ula TCP and
Maunakea Summit Region Historic District.
➢ Improve the visual setting of the summit.
➢ Restore the topography of the summit to the extent practicable.
Impacts associated with future actions would be similar to those for the Proposed Action with the majority
of potential negative impacts being short-term and temporary. There could be cumulative impacts to solid
and hazardous waste facilities due to the quantity of waste generated from decommissioning four
observatories at the summit. However, these are expected to be less than significant due to the
requirement for reuse and recycling as much of the demolition materials as possible.
There could also be cumulative impacts associated with traffic on Maunakea Access Road during
deconstruction and restoration activities if the CSO schedule is delayed and both projects are undergoing
deconstruction and restoration at the same time. It is anticipated that a maximum of six vehicles would
access the project site daily via Mauna Kea Access Road from Saddle Road. An additional five vehicles may
travel up Mauna Kea Access Road from Saddle Road to Halepōhaku where they would remain parked. As
reported in the Draft EA for CSO, there may be up to 36 construction-related trips per day on Maunakea
Access Road during deconstruction and restoration activities, which would have minimal impacts on
traffic. It is expected that the potential cumulative impacts to traffic on Maunakea Access Road would be
less than significant.
Other known potential projects include four roadway improvement projects on Mauna Kea Access Road:
•
•

•
•

Project 1: Paving approximately 0.5-mile-long segment at the upper end of the currently unpaved
portion of the Mauna Kea Access Road.
Project 2: Improving and paving approximately 0.5-mile-long unpaved portion of the Mauna Kea
Access Loop Road from the SMA Observatory, past the Subaru Observatory, to the Keck II
Observatory.
Project 3: Improving or retiring the older, southern, switchback portion of the Mauna Kea Access
Summit Area Loop Road.
Project 4: Safety improvements as deemed appropriate throughout the extent of the road
network (e.g., additional guardrails, pullouts, runaway truck ramps)
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There could also be cumulative impacts associated with traffic on Maunakea Access Road if roadway
projects 1, 3, or 4 are undertaken at the same time as the Proposed Action. UH Hilo will coordinate with
CMS and MKSS to ensure that the schedule for deconstruction and restoration activities does not occur
at the same time as the aforementioned roadway projects.

6.2 BEST MANAGEMENT PRACTICES
GENERAL
The following general BMPs would be implemented to minimize impacts during project activities:
➢ All construction shall conform to the 2018 International Building Code and the latest State of
Hawai‘i amendments and ordinances.
➢ All work shall be confined to the designated area of work. Any damage caused by the contractor
shall be repaired by the contractor.
➢ All items that are to remain in place shall be protected during the construction period.
➢ All work shall be in compliance with the requirements of the latest Mauna Kea Comprehensive
Management Plan and other construction-related plans.
➢ All employees will receive training on site conditions (including potential contamination sources),
permit requirements, and required BMPs.
➢ Premises shall be kept free from accumulation of waste materials, construction debris, and
rubbish.
➢ Waste materials, construction debris and rubbish shall be disposed of lawfully and in accordance
with the Construction Waste Management Plan.
➢ If the contractor shall perform work causing unique noise, odors, or other disturbances outside of
regular business hours, such work shall be scheduled with Maunakea Observatories Support
Services (MKSS).
➢ A monitor would be on-site during site restoration to monitor fill placement and compaction.

DUST CONTROL
All construction activities would comply with the provisions of HAR Chapter 11-60.1, Air Pollution Control,
and HAR Chapter 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:
➢ Planning the different phases of construction, focusing on minimizing the amount of airborne,
visible fugitive dust-generating materials and activities, centralizing on-site vehicular traffic
routes, and locating potential dust-generating equipment in areas of the least impact.
➢ Providing an adequate water source at the site prior to start-up of construction activities.
➢ Minimizing airborne, visible fugitive dust from shoulders and access roads.
➢ Providing reasonable dust control measures during weekends, after hours, and prior to daily startup of construction activities.
➢ Controlling airborne, visible fugitive dust from debris being hauled away from the project site.
Additionally, contractors would be required to maintain equipment with emissions controls.
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INVASIVE SPECIES
The following BMPs detailed in the Maunakea Invasive Species Management Plan (Vanderwoude, et.al,
2015) will be implemented to minimize the spread of invasive species:
➢ All vehicles shall 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 Maunakea Access Road junction. (SOP
#1)
➢ All vehicles with three or more axles and heavy equipment shall be thoroughly cleaned prior to
arrival at the Saddle Road and Maunakea Access Road junction and inspected by a DLNR-approved
biologist. (SOP #1)
➢ Aggregate and fill materials shall 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 shall be inspected. (SOP #2)
The following applicable measures detailed in the USFWS’s Biosecurity Protocol – Hawaii Island (July 2018)
would be implemented to minimize the introduction of invasive species:
➢ All work vehicles, machinery, and equipment would be cleaned, inspected by its user, and found
free of mud, dirt, debris, and invasive species prior to entry to the Mauna Kea Forest Reserve.
o Vehicles, machinery, and equipment must be thoroughly pressure washed in a designated
cleaning area and visibly free of mud, dirt, plant debris, insects, frogs (including frog eggs),
and other vertebrate species such as rats, mice, and non-vegetative debris. A hot water
wash is preferred. Areas of particular concern include bumpers, grills, hood
compartments, areas under the battery, wheel wells, undercarriage, cabs, and truck beds
(truck beds with accumulated material (intentionally placed or fallen from trees) are
prime sites for hitchhikers).
o The interior and exterior of vehicles, machinery, and equipment must be free of rubbish
and food. The interiors of vehicles and the cabs of machinery must be vacuumed clean.
Floor mats shall be sanitized with a solution of >70% isopropyl alcohol or a freshly mixed
10% bleach solution.
o Any machinery, vehicles, equipment, or other supplies found to be infested with ants (or
other invasive species) must not enter natural areas or native habitat. Treatment is the
responsibility of the equipment or vehicle owner and operator.
➢ Base yards and staging areas inside and outside areas must be kept free of invasive species.
o Base yards and staging areas should be inspected at least weekly for invasive species
and any found invasive removed immediately. Pay particular attention to where vehicles
are parked overnight, keeping areas within 10-meters of vehicles free of debris.
o Project vehicles or equipment stored outside of a base yard or staging area, such as a
private residence, should be kept in a pest free area.
➢ Contractors shall visually inspect and clean clothes, boots, pack, radio harness, tools and other
personal gear and equipment, for seeds, soil, plant parts, insects, and other debris prior to going
to the project site and prior to leaving the project site. A small brush is handy for cleaning boots,
equipment, and gear. Soles of shoes should be sanitized using a solution of >70% isopropyl alcohol
or a freshly mixed 10% bleach solution.
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CULTURAL, ARCHAEOLOGICAL, AND HISTORIC RESOURCES
The following measures will be implemented, as required by the CMP and the CRMP, to minimize potential
impacts to archaeological and historic resources:
• Access would be maintained to the summit region during decommissioning and restoration
activities.
• All persons involved with the deconstruction and restoration activities would be educated about
the historical and cultural significance of the Maunakea summit area and shall be given training
as to what constitutes respectful and sensitive behavior while on the summit area.
• A Cultural Monitoring Plan would be developed and reviewed by KKM and approved by the CMS
Director prior to implementation of the Proposed Action. A cultural monitor will be present during
all deconstruction and restoration activities.
• 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 fifty years old are
uncovered at any time after construction commences, the procedures set out in HRS Chapter 6E43.6 and HAR 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,
OMKM, and any recognized descendants.

SITE RESTORATION
The following BMPs will be implemented to minimize impacts during site restoration activities:
➢ A geologist will be on site to monitor earthwork operations and observe whether undesirable
materials are encountered during the excavation and scarification process and confirm whether
the exposed subsurface conditions are similar to those described above.
➢ A geologist will observe and/or test imported fill materials prior to being transported to the site
for the intended use.
➢ Any grading would be in conformance with the Hawai‘i County Grading Ordinance.
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➢ 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.
➢ All work would comply with the requirements of the latest Mauna Kea Comprehensive
Management Plan and other construction-related plans.

TRAFFIC AND TRANSPORTATION
The following measures will be implemented to minimize traffic and transportation related impacts:
➢ Equipment and materials would be transported to and from the project site during non-peak
hours.
➢ 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 majority of project personnel (e.g., equipment operators, laborers, and electricians) would
be transported to the project site via van from either Halepōhaku or other central location.

WATER RESOURCES
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 into downslope intermittent streams and Lake Waiau.
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7. COST-BENEFIT ANALYSIS
The purpose of a Cost-Benefit Analysis (CBA) is to analyze large public investments to determine if the
project would produce positive net benefits over time. In other words, the present value of benefits
should exceed the present value of costs. When benefits cannot be estimated the appropriate approach
is cost-effectiveness analysis rather than cost-benefit analysis; that is, the project is designed to find the
cheapest and most effective way of achieving the conservation objective or some other goal. Many
safeguard policies are analyzed using a cost-effectiveness approach. Note that the cost-effectiveness
approach identifies the most efficient way of reaching a goal but does not tell you if the expected benefits
justify the costs. Answers to the latter question must rely on informed judgment and common sense.
As stated in the 2010 Decommissioning Plan, the target for decommissioning telescopes on Maunakea is
restoration to the site’s historical condition prior to construction of the facility. However, the SRP must
also consider cultural sensitivities, the extent of infrastructure deconstruction and removal, the size of the
site restoration effort, and the use of backfill cinder with respect to its source and size.

“The level of restoration attempted and the potential
benefits and impacts of the restoration activities on
natural and cultural resources during and postactivity must be carefully evaluated.”
(2010 Decommissioning Plan, Section 4.2.4)

The purpose of this CBA is to fulfill the requirement of the 2010 Decommissioning Plan by providing an
analysis of the potential costs (see Section 7.1) and benefits (see Section 7.2) of each of the alternatives
described in Section 1.4 and provided below in Table 10.

Table 10. Removal Options and Level of Site Restoration by Alternative
Alternative
1
2
3
4
5

7.1

Deconstruction and Removal Option
None
Infrastructure Capping
Full Removal
Full Removal
Partial Removal

Level of Restoration
None
Partial
Partial
Full
Partial

COSTS

Costs are defined as all project elements that will incur a cost per unit during the decommissioning and
site restoration process. This includes, but is not limited to, the following:
➢
➢
➢
➢
➢

Materials
Labor
Services
Bonds and Insurance
Contingency
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The cost for each alternative was based upon a construction period of four months and does not include
excessive overtime to meet any future accelerated schedule milestone dates. The cost is based on the
schematic design drawings provided in Appendix C-1 and Appendix C-2. The cost reflects probable
construction costs obtainable in the project locally on the target dates and is a determination of fair
market value.
Cost estimates for each alternative are provided in Table 11. The full cost estimate breakdown is provided
in Appendix C-3. Additional costs shown in column 4 include markups for general conditions, general
requirements, bonds and insurance, elevation premium to account for limited production, contractor’s
fee, erosion control, invasive species management, construction contingency, hazardous materials
remediation, and escalation to month of construction.

Table 11. Estimated Cost by Alternative
Alternative
1
2
3
4
5

Removal
$0
$255,750
$332,135
$347,400
$270,300

Restoration
$0
$135,088
$202,005
$249,588
$193,588

Additional Costs
$0
$455,707
$504,882
$696,073
$540,882

Total Cost
$0
$846,565
$1,039,022
$1,293,061
$1,004,770

Source: Cumming, 2020; Cumming, 2021

7.2 BENEFITS
As documented in Section 6.1, deconstruction/removal and site restoration activities will have varying
impacts on resources. Alternatives 2 through 5 include site restoration, which would result in beneficial
impacts for the following:
➢ Cultural Practices: Decommissioning would remove man-made elements from the summit, which
would enhance the area for cultural practitioners.
➢ Archaeological and Historic Resources: Decommissioning and site restoration would have
beneficial impacts to the Kūkahau‘ula TCP and Maunakea Summit Region Historic District by
removing man-made facilities and restoring the site to a basic topography consistent with the
area, thereby enhancing the Hawai‘i Register of Historic Places integrity of setting.
➢ Visual Resources: Decommissioning would remove existing buildings that are located in a visually
sensitive environment and restore the site to a basic topography consistent with the area, which
would improve the visual character of the area.
➢ Topography: Site restoration would have beneficial impacts by restoring the topography of the
area to the extent practicable.
➢ Uses and Users: Decommissioning would remove man-made elements from the summit, which
would enhance the summit experience for those visitors engaging in hiking, sightseeing, skiing,
snowplay, and stargazing.
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7.3 SUMMARY OF COST-BENEFIT ANALYSIS
The following provides a summary of the CBA for each of the potential alternatives.
Alternative 1 would not fulfill UH Hilo’s obligations requiring removal or disposal of the Hōkū Kea
Observatory unless the Chairperson of the BLNR approves that facilities may stay in place. Although there
would be no direct costs associated with Alternative 1, there would also be no benefits.
Alternatives 2 and 5 include partial removal of man-made materials partial restoration. Since the
deconstruction would not remove all man-made materials, these alternatives are not consistent with the
intent of the 2010 Decommissioning Plan, which states that restoration requires “infrastructure to be
removed, including buried utilities and underground structures, unless it is deemed that removal would
cause irreversible damage to resources.” Alternatives 2 and 5 would result in the benefits described in
Section 7.2.
Alternative 4 includes full restoration, “return the site to its original pre-construction topography, as well
as restoring arthropod habitat” as defined by the 2010 Decommissioning Plan. Alternative 4 would restore
the terrain and biological habitat for the wēkiu bug and prohibit foot and vehicle traffic on the restored
area; however, pre-construction topography is unknown and thus the topography would be restored to
match the surrounding topography. Alternative 4 would result in the benefits described in Section 7.2. It
also meets the ideal target documented in the 2010 Decommissioning Plan. However, it would not result
in additional benefits for other stakeholders, including cultural practitioners, and would have negative
impacts on current uses since the site is accessed by visitors to the summit.

“From a cultural perspective there are many Native
Hawaiians who have commented that one a site or
pu‘u has been developed it can never fully be
restored as the mana (divine power) of the site has
been destroyed forever”
(2009 CMP, Section 7.3.3)

Alternative 3 includes complete removal of all man-made materials and partial restoration. This is a
“minimal restoration” as defined by the 2010 Decommissioning Plan and includes “the removal of all manmade materials and grading of the site, leaving the area in safe condition.” Alternative 3 meets the intent
of the 2010 Decommissioning Plan by removing all man-made materials and restoration of the topography
of the area to the extent practicable. Alternative 3 would result in the benefits described in Section 7.2.
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Decommissioning Funding Plan

8. DECOMMISSIONING FUNDING PLAN
8.1 COST ESTIMATE
As discussed in Section 7.1, the estimated cost to decommission the Hōkū Ke‘a Observatory and
Generator Building is approximately $1,039,022.

8.2 FUNDING

8.3 CERTIFICATION OF FINANCIAL ASSURANCE
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NOTICE OF INTENT TO DECOMMISSION

Caltech Submillimeter Observatory
University ofHawai'i at Hilo Hoku Kea Telescope
Mauna Kea Science Reserve, Ka'ohe Mauka, Hamakua District, Hawai ' i
TMK (3) 4-4-015:009
The Department of Land and Natural Resources (DLNR) Office of Conservation and Coastal Lands (OCCL)
has reviewed the Notices of Intent to Decommission the Caltech Submillimeter Observatory and the
University ofHawai'i at Hilo Hoku Kea Telescope, both in the Mauna Kea Science Reserve.
Pursuant to the Decommissioning Plan, a subplan of the Mauna Kea Comprehensive Management Plan, the
decommissioning of an astronomy facility in the Science Reserve is a multi-step process involving I) a
Notice of Intent, 2) an environmental due diligence review, 3) a Site Deconstruction and Removal Plan, 4) a
Site Restoration Plan, and, if necessary, 5) a Remedial Action Plan.
Both Notices of Intent appear to be in compliance with the requirements of the Decommissioning Plan . The
next steps will be the preparation of an environmental assessment and a Conservation District Use
Application (CDUA) for each of the proposals. The environmental assessment should discuss the preferred
alternatives for the deconstruction and removal of the facilities, and the restoration plan for the sites.
The environmental assessment and the CDUA can be processed simultaneously by our office. At the end of
the 180-day review process, dated from acceptance of the CDUA and draft EA for processing, our office will
Resources. The Board will have
present our analysis and recommendations to the Board of Lan
the final authority to approve, modify, or deny the permit.
If you have any questions please contact

dmmistrator
Office of Conservation and Coastal Lands

copy: Chair; Hawai'i Board member; Hawai'i Land Division; Hawai ' i County Planning Department

Office of the Chancellor

UNIVERSITY
of HAWAI'I ·

HILO
September 16, 2015
Office of Mauna Kea Management
Attn: Stephanie Nagata, Director
640 N. A'ohokii Place, Room 203
Hilo, Hawai'i 96720
Re:

Notice of Intent to Decommission
University of Hawaii at Hilo Hoku Kea Telescope

Dear Ms. Nagata:
The University of Hawaii at Hilo (UH Hilo), on behalf of its Department of
Physics and Astronomy, hereby submits this Notice of Intent to Decommission (NO I)
its Hoku Kea telescope and observatory structure located in the Resource Subzone
of the Conservation District at Mauna Kea, Hamakua, Hawaii (Tax Map Key 4-415:09). This NOI is submitted in accordance with the Decommissioning Plan for the
Mauna Kea Observatories (2010) (Decommissioning Plan), a sub-plan of the Mauna
Kea Comprehensive Management Plan (2009) (CMP).
Intent to Remoye. UH Hilo intends to deconstruct and remove the telescope
and observatory structure and restore the site. The deconstruction, removal, and
restoration activities will be conducted pursuant to a Site Deconstruction and
Removal Plan and a Site Restoration Plan, both of which will be developed and
implemented in accordance with the Decommissioning Plan. Use of the site for
astronomy purposes will be permanently ended; no astronomy re-use is
contemplated.
While the Hoku Kea telescope was intended to play a critical role in the
educational mission of UH Hilo's Department of Physics and Astronomy, it has not
achieved satisfactory operational performance, and UH Hilo has decided to cease
efforts to bring it into full operation and will proceed to remove the facility. The
educational needs that Hoku Kea was intended to meet will instead be met with
observing time on other Maunakea telescopes and possible future installation of an
educational telescope at an alternate site away from the Maunakea summit.
Site Description. The site is located on the southeastern side of the 528-acre
Astronomy Precinct within the -11,288-acre Mauna Kea Science Reserve (MKSR),
located at the summit of Maunakea. Figure 1 shows the summit area and Hoku Kea
site. MKSRlands are leased to the University ofHawai'i (UH)(GL S-4191), and
approximately 40.5 acres are currently used for the 13 current observatories and
associated infrastructure. Hoku Kea occupies approximately 0.25 acres.

200 W. Kawili St
Hila, Hawai'i 96720-4091
Telephone: (808) 932-7348
Fax: (808) 932-7338
hilo.hawaii.edu
An Equal Opportunity/Affirmative Action Institution

Office of Mauna Kea Management
September 16, 2015
Page2

The Hoku Kea telescope is a 36-inch telescope intended for educational
purposes. It was purchased and installed with funding from the National Science
Foundation to support the UH Hilo undergraduate astronomy program and affiliated
school/community outreach programs. The telescope is located in an observatory
structure that was originally constructed in 1968, and was later renovated for use
with Hoku Kea. The renovation and telescope replacement were conducted in
accordance with Conservation District Use Permit1 (COUP) HA-3406 approved by
the Department of Land and Natural Resources (DLNR) on May 2, 2007. The
observatory renovation was completed in 2008 and the Hoku Kea telescope was
installed in 2010. Figures 2 and 3 show site plans and photographs of the Hoku Kea
facility just prior to the renovation, which did not materially change the structure or
appearance of the facility.
The observatory structure is a dome approximately 20 feet in diameter,
located on a concrete slab, and is the smallest observatory in the Maunakea summit
area. It originally housed a 24-inch telescope that was constructed with funding
from the Air Force and then transferred to and operated by UH. The 24-inch
telescope had become functionally obsolescent by 2007, and the facility was
determined to be suitable for re-use for Hoku Kea.
The dome is located at the south end of the summit ridge that accommodates
(from north to south) the Canada-France-Hawaii telescope, Gemini North, the UH
2.24-m telescope, and the UKIRT observatory. The site is approximately 450 feet
south ofUKIRT. The geographic location is north latitude 19° 49' 17.81", west
longitude 155° 28' 15.47". The site is on a narrow ridge top with a slight slope to the
SSW and is directly adjacent to the main paved road to the summit observatories.
The approximate dimensions of the 420 sf building site are shown in Figure
2. The ,.., 10' by 10' delimited area shown at the south end of the building is a poured
concrete slab, top about 3" above ground level. Utility lines (power, fiber optics data
communication, telephone) run to the observatory building from the UH 2.24-m
telescope building in buried conduit. To the best ofUH Hilo's knowledge, these lines
are the only underground infrastructure. There are no water, drainage, or sewage
lines.
Because the observatory structure was originally constructed almost 50
years ago as one of the first astronomy sites on Maunakea, limited information is
available regarding pre-construction conditions. The COUP covering the original
observatory, HA-5/26/77-954, was approved by the Board of Land and Natural
Figures 1-3 attached to this NOI are drawn from the Conservation District
Use Application (CDUA) submitted by UH Hilo and accepted by DLNR-OCCL on May
12,2007.

1
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Resources on an after-the-fact basis on September 9, 1977. Figure 4 shows the
Summit Site Plan submitted as part of the CDUA, which shows the contours at that
time (note that the Hoku Kea observatory is labeled with its prior name, the "Air
Force" 24-inch tel~scope). Figures 5 and 6 are photographs of the summit area
taken during the 1965-1967 Site Survey, before any observatories were
constructed, and show conditions on the ridge at that time.
Additional site description details are in the Final Environmental
Assessment (2006) and CDUA (2007) for the renovation of Hoku Kea that was
submitted to the Department of Land and Natural Resources. The best available
description of pre-construction conditions is found in the original CDUA (1977).
Next Steps. In accordance with the Decommissioning Plan, UH Hilo will
proceed to conduct an environmental due diligence review, commencing with a
Phase I environmental site assessment The Phase I and any required Phase II or
Remedial Action Plan will be submitted to OMKM for review prior to being
forwarded to OCCL as required by the Decommissioning Plan.
Following completion of the environmental due diligence, UH Hilo will
proceed with preparation of the Site Deconstruction and Removal Plan and Site
Restoration Plan. We will consult with you regarding preparation and execution of
these plans, particularly as to any requirements for a COUP and/or environmental
assessment
Thank you in advance for your assistance and cooperation in this matter. We
look forward to working with you.
Very truly yours,

Office of Mauna Kea Management
September 16, 2015
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Figure 3: Photos of Hoku Kea dome (pre-renovation)
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Figure 4: 1977 Site Plan
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SUmmit station from top of mlcrothennal tower

Figure 5: Photo from 1965-1967 Site Survey
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Summit statlonj seen from geologjcal summit to the east.
Mlcrothermal tower Is to the right, with a person atlts top.

Figure 6: Photo from 1965-1967 Site Survey
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MBMORANDUM
Marclr 25.2024

David Lassner

TO:

President

Bonnie Ir.rvin
Chancellor, UH Hilo
FROM:

Stephanie Nagata

Director

7^*,

SUBJECT: Revierv and Approval of UH Hilo's HOkfr Ke'a Telescope: ly'olice

CIf

Intent ta

Decommi.ssirsn

I.

Rueursr

Your revielv and consideration for approval is requested olUH Hilo's Fl6kfr Ke'a
Telescope's Notice ol'lntent (NOI) to decornmission.

II. BacxCROUND
Decommissionins Plan Process Documentilion
The decommissioning process begins with preparation of a Site Decommissioning Plan
(SDP) composed of: l) a Notice of Intent to decommission (NOI); 2) environmental due
diligence revierv: 3) a Site Deconstruction and Removal Plan (SDRP),4) a Site Restoration
Plan (SRP), 5) a funding plan, and if necessary 6) a remedial action plan. Once a Draft SDP
is complete an Environmenlal Assessment (EA) is prepared consistent with trlRS Chapter
343. With a completed EA in hand the SDP is tinalized, approved in its entirety by the
Maunakea Management Board (MKMB) and the University of Hawai'i President, and a
Conservation District Use Application is subnritted based on these documents. Each of these
documents requires approval by the Maunakea Management Board (MKMB) and University
of Hawai"i President. The Board of Land and Natural Resources rvill then be asked to
approve a Conservation District Use Pennit authorizing the implementation of the SDRP and
SRP.

OMKM is responsible lbr overull coordination of the deconrmissioning process as well as
monitoring compliance tvith the deconstruction and site restoration plans. OMKM also

00

President David l-assner
Chancellor Bonnie Irwin
March 25,202$

Fage2l3
serves as the liaison with the l)epartment of Land and Natural Resources' Office
Cansenation and Coastal Lands.

oi

Paroose of an" NOI
fhe purpose o1-an lr,l0l is to propose whether a site will be removed, contintled tbr use as an
obseruatory by a third Fafly, or retrofltted for a different use. The NOI describes current
eonditions. struetures, and land uses; as rvell as identifies intentions fbr site restoration.

NOI Approvsl Process
Fursuant to the Board of Land and Natural Resources approved 2010 Decommissioning Plan
for the Mauna Kea Observatories (DP), various documents in an observatory
decommissioning process shall be appnrved by the Maunakea Management Board (MKMB)
fbllowed by approval by the UI-l President. Among the documents requiring the President's
approval is the NOL
The NOI lbr the HOk[ Ke'a Telescope rvas revierved by Kahu Kfr Mauna on April 12.2016,
fbllorved by review and approval by tlre MKMB on February 18,?020. Approval by MKMB
included seven (7) conditions:
1"

All planning and permitting tbr decommissioning l-l0kfr Ke'a should proceed
expeditiously up to the point of,actual removal of the stru{:ture and restoration of the

site:
2. Plannirrg and permitting to deploy the neu,teaching telescope shall go t'orward
concurrently with the planning and permitting fbr decommissioning of H0k0 Ke'a;
J. Removal of Hdkfr Ke 'a observatory structure and site restoration shall commence
upon a new teaching telescope having been successfully permitted at a site
acceptable to UH Hilo subject to Paragraph 5 below;
4" Fronr time-to-time UH l-lilo will present to MKMB updates about decommissioning
and deploynrent activity. includin-q information about permitting and firnding needed

on both projects:
5. If funding, permits ar anything else needed to successf'ully complete
decommissioning of HOkfr Ke'a or the commissioning of a nerv teaching telescope
eannot be secured in a rnanner acceptable to UII Llilo, MKMB will be consulted for
recomnrendations on how to proceed so as to allow UH Hilo to fulfill its
commitment to decommission FI6k[ Ke'a without delay;
6. MKMB mernbers will support UIJ Hilo's plan lbr a new teaching telesrope by
advising and participating in community outreach to ensure that the communitl'has
the opportunity to provide input on the proposed use and siting of the nerv lelescope:
and

President David l,assner
Chancellor Bonnie lrwin
March 25,2020

Page3l3

7. The fuIKMB encourages

the uH BoR to support in writing these proposed
conditions on decommissioning the HEk[ Ke'a facility on Maunakea and the
deployment of a nerv teaching telescope.

Pursuant to the 2000 Maunakea Science Reserve Master Plan, approval by the MKMts is
submitted to the UH Hilo Chancellor who then makes her recommendation for approval to
the UH President, rvho according to the DP, makes the final approval.

/ DISAPPROVE

APFR.OVE

D*tVF
',

UH Hilo

David Lassner, President

Attachment

c:

.pFs.rrl G$agf

-

Pierre Martin, Director, H6kE Ke'a T'elescope
Greg Chun, Executive Director of Maunakea Stervardship
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APPENDIX B ENVIRONMENTAL DUE DILIGENCE REPORTS
Appendix B-1 Phase I Environmental Site Assessment Report for Hōkū Ke‘a
Observatory and Generator Building
Appendix B-2 Hazardous Material Survey Report for University of Hawai‘I at Hilo
Hōkū Ke‘a Decommissioning

This page intentionally left blank.

APPENDIX B-1 PHASE I ENVIRONMENTAL SITE ASSESSMENT

See Appendix E of the Final EA
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APPENDIX B-2 HAZARDOUS MATERIAL SURVEY REPORT

See Appendix F of the Final EA
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APPENDIX C CONSTRUCTION PLANS AND COST
ESTIMATES
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APPENDIX C-1

SITE DECONSTRUCTION PLANS

See Appendix B of the Final EA
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APPENDIX C-2

SITE RESTORATION PLANS

See Appendix B of the Final EA
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EXECUTIVE SUMMARY
Basis of Estimate

This Statement Opinion of Probable Cost is based on the following information:
- Schematic Design drawings by SSFM, no date specified
- Verbal direction by design / project team
- Google Earth images

Estimate Format

A component cost classification format has been used for the preparation of this estimate. It
classifies costs by building system / element.

Cost Mark Ups

The following % mark ups have been included in each design option:
- General Conditions (15.00% on direct costs)
- General Requirements (8.00% compound)
- Bonds & Insurance (2.50% compound)
- Premium, Limited Production due to Elevation (10.00% compound)
- Contractor's Fee (8.00% compound)
- Maunakea Invasive Species Management Plan (5.00% compound)
- Design Contingency (20.00% compound)
- HAZMAT (1.00% compound)
- Escalation to MOC, 05/01/23 (12.54% compound)

Escalation

All subcontract prices herein are reflective of current bid prices. Escalation has been included on the
summary level to the stated mid point of construction.

Design Contingency

An allowance of 20% for undeveloped design details has been included in this estimate. As the
design of each system is further developed, details which historically increase cost become apparent
and must be incorporated into the estimate while decreasing the % burden.

Construction Contingency

It is prudent for all program budgets to include an allowance for change orders which occur during
the construction phase. These change orders normally increase the cost of the project. It is
recommended that a 5-10% construction contingency is carried in this respect. This cost is not
included within the estimate.

Construction Schedule

Costs included herein have been based upon a construction period of 4 months. Any costs
for excessive overtime to meet accelerated schedule milestone dates are not included in
this estimate.

Method of Procurement

The estimate is based on a Design / Bid / Build delivery model competitively bid amongst qualified
contractors.

Bid Conditions

This estimate has been based upon competitive bid situations (minimum of 3 bidders) for all items of
subcontracted work.

Basis For Quantities

Wherever possible, this estimate has been based upon the actual measurement of different items of
work. For the remaining items, parametric measurements were used in conjunction with other
projects of a similar nature.

Prepared by
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Hoku Ke'a Decommissioning
Hilo, Hawaii
Schematic Design

Project # 20-00229.00
11/30/20

EXECUTIVE SUMMARY
Basis for Unit Costs

Unit costs as contained herein are based on current bid prices in Hilo, Hawaii. Sub overheads and
profit are included in each line item unit cost. Their overhead and profit covers each sub's cost for
labor burden, materials, and equipment, sales taxes, field overhead, home office overhead, and
profit. The general contractor's overhead is shown separately on the master summary.

Sources for Pricing

This estimate was prepared by a team of qualified cost consultants experienced in estimating
construction costs at all stages of design. These consultants have used pricing data from Cumming's
database for Hilo, Hawaii construction.

Key Exclusions

The following items have been excluded from our estimate:
- Professional fees, inspections and testing
- Escalation beyond midpoint of construction
- Cost of hazardous materials surveys, abatement and disposal
- Rock excavation
- Plan check fees and building permit fees
- Phasing / out-of-hours work
- Owner isn't responsible for contractor's travel time/cost to site
- BMP's and temporary construction costs are included in General Conditions.

Items Affecting Cost Estimate

Items which may change the estimated construction cost include, but are not limited to:
- Modifications to the scope of work included in this estimate.
- Unforeseen sub-surface conditions.
- Restrictive technical specifications or excessive contract conditions.
- Any specified item of material or product that cannot be obtained from 3 sources.
- Any other non-competitive bid situations.
- Bids delayed beyond the projected schedule.
- Productivity of contractor due to remoteness of the project as well as high elevations
- Premium incl. for delivery trucks unable to deliver loads at full capacity due to steep climb

Statement of Probable Cost

Cumming has no control over the cost of labor and materials, the general contractor's or any
subcontractor's method of determining prices, or competitive bidding and market conditions. This
estimate is made on the basis of the experience, qualifications, and best judgement of a professional
consultant familiar with the construction industry. Cumming, however, cannot and does not
guarantee that proposals, bids, or actual construction costs will not vary from this or subsequent cost
estimates.
Cumming's staff of professional cost consultants has prepared this estimate in accordance with
generally accepted principles and practices. This staff is available to discuss its contents with any
interested party.
Pricing reflects probable construction costs obtainable in the project locality on the target dates
specified and is a determination of fair market value for the construction of this project. The estimate
is not a prediction of low bid. Pricing assumes competitive bidding for every portion of the
construction work for all sub and general contractors with a range of 3 - 4 bidders for all items of
work. Experience and research indicates that a fewer number of bidders may result in higher bids.
Conversely, an increased number of bidders may result in more competitive bid day responses.
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Hilo, Hawaii
Schematic Design

Project # 20-00229.00
11/30/20

EXECUTIVE SUMMARY
COVID-19 Disclosure

The outbreak of the novel Coronavirus (COVID-19), declared by the World Health Organization as a
“Global Pandemic” on 11 March 2020, has impacted global financial markets.
Market activity is being impacted in many sectors and circumstances remain very fluid and variable in
different jurisdictions. Accordingly, as of this date, we are concerned with the market related impacts
on the deliverables we are furnishing to you as part of our Services including cost estimates,
budgets, and schedules (“Deliverable(s)”). Indeed, the current response to this pandemic means that
we are faced with an unprecedented set of circumstances on which to base a judgement of the
effects on the availability of labor, materials, and access and other impacts, although we are
monitoring those on a continuing basis. Particularly including productivity impacts as a result of the
CDC directives regarding social distancing.
Our Deliverables must be regarded with a degree of ‘material uncertainty, – and a higher degree of
caution – than would normally be the case. Given the unknown future impact that the COVID-19
pandemic might have on the construction and real estate markets, we recommend that you keep the
Deliverables of this project under frequent review. For your information, we have not added or
considered a COVID19 additional contingency within this Deliverable”

Recommendations

Cumming recommends that the Owner and the Architect carefully review this entire document to
ensure it reflects their design intent. Requests for modifications of any apparent errors or omissions
to this document must be made to Cumming within ten days of receipt of this estimate. Otherwise, it
will be assumed that its contents have been reviewed and accepted. If the project is over budget or
there are unresolved budget issues, alternate systems / schemes should be evaluated before
proceeding into further design phases.
It is recommended that there are preparations of further cost estimates throughout design by
Cumming to determine overall cost changes since the preparation of this preliminary estimate. These
future estimates will have detailed breakdowns indicating materials by type, kind, and size, priced by
their respective units of measure.
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Hilo, Hawaii
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Project # 20-00229.00
11/30/20

SUMMARY
Element

Area

Cost / SF

Total

Alternative 2

59,000

$14.35

$846,545

Alternative 3

59,000

$18.91

$1,115,668

Alternative 4

59,000

$21.92

$1,293,061

Alternative 5

59,000

$17.03

$1,004,770
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Alternative 2
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Hoku Ke'a Decommissioning
Hilo, Hawaii
Schematic Design

Project # 20-00229.00
11/30/20

SUMMARY - ALTERNATIVE 2
Element

Total

01 Removal
02 Restoration

Cost / SF
$255,750
$135,088

$4.33
$2.29

15.00%

$390,838
$58,626

$6.62
$0.99

Subtotal
General Requirements

8.00%

$449,463
$35,957

$7.62
$0.61

Subtotal
Bonds & Insurance

2.50%

$485,420
$12,136

$8.23
$0.21

10.00%

$497,556
$49,756

$8.43
$0.84

Subtotal
Contractor's Fee

8.00%

$547,311
$43,785

$9.28
$0.74

Subtotal
Maunakea Invasive Species Management Plan

5.00%

$591,096
$29,555

$10.02
$0.50

20.00%

$620,651
$124,130

$10.52
$2.10

1.00%

$744,781
$7,448

$12.62
$0.13

12.54%

$752,229
$94,316

$12.75
$1.60

$846,545

$14.35

Subtotal
General Conditions

Subtotal
Premium, Limited Production due to Elevation

Subtotal
Design Contingency
Subtotal
HAZMAT
Subtotal
Escalation to MOC, 05/01/23
TOTAL ESTIMATED CONSTRUCTION COST
Total Area:
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59,000 SF
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Hilo, Hawaii
Schematic Design

Project # 20-00229.00
11/30/20

DETAIL ELEMENTS - ALTERNATIVE 2
Element

Quantity

Unit

Unit Cost

Total

Removal
Area A
Demolition
Remove buildings
Remove foundation to 12" below grade (SOG and thickened area)
Remove cables from conduits
Cut and cap conduit risers
Load, haul and dispose demolished materials

580
580
725
2
1

sf
sf
lf
ea
ls

$125.00
$50.00
$50.00
$500.00
$80,000.00

$72,500
$29,000
$36,250
$1,000
$80,000

Area B
Demolition
Remove cables from conduits
Cut and cap empty conduits

730
2

lf
ea

$50.00
$250.00

$36,500
$500

Total - Removal

$255,750

Restoration
Area A
Restoration
Maintain graded areas for sunset viewing and trailhead use
Create barrier to demarcate parking areas
Backfill disturbed areas, native cinder, 95% compaction for parking
Area B
No Change
Total - Restoration

Prepared by

1
410
84

ls
lf
cy

$15,000.00
$250.00
$210.00

$15,000
$102,500
$17,588

Excluded
$135,088

Page 9 of 18

Hoku Ke'a Decommissioning
Hilo, Hawaii
Schematic Design

Project # 20-00229.00
11/30/20

Alternative 3
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Project # 20-00229.00
11/30/20

SUMMARY - ALTERNATIVE 3
Element

Total

01 Removal
02 Restoration

Cost / SF
$321,500
$193,588

$5.45
$3.28

15.00%

$515,088
$77,263

$8.73
$1.31

Subtotal
General Requirements

8.00%

$592,351
$47,388

$10.04
$0.80

Subtotal
Bonds & Insurance

2.50%

$639,739
$15,993

$10.84
$0.27

10.00%

$655,732
$65,573

$11.11
$1.11

Subtotal
Contractor's Fee

8.00%

$721,305
$57,704

$12.23
$0.98

Subtotal
Maunakea Invasive Species Management Plan

5.00%

$779,010
$38,950

$13.20
$0.66

20.00%

$817,960
$163,592

$13.86
$2.77

1.00%

$981,552
$9,816

$16.64
$0.17

12.54%

$991,368
$124,300

$16.80
$2.11

$1,115,668

$18.91

Subtotal
General Conditions

Subtotal
Premium, Limited Production due to Elevation

Subtotal
Design Contingency
Subtotal
HAZMAT
Subtotal
Escalation to MOC, 05/01/23
TOTAL ESTIMATED CONSTRUCTION COST
Total Area:
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11/30/20

DETAIL ELEMENTS - ALTERNATIVE 3
Element

Quantity

Unit

Unit Cost

Total

Removal
Area A
Demolition
Remove buildings
Remove all foundations
Remove all utilities, conduits and cables, includes trenching
Load, haul and dispose demolished materials

580
580
725
1

sf
sf
lf
ls

$125.00
$75.00
$80.00
$100,000.00

$72,500
$43,500
$58,000
$100,000

Area B
Demolition
Remove cables from conduits
Cut and cap empty conduits
Load, haul and dispose demolished materials

730
2
1

lf
ea
ls

$50.00
$500.00
$10,000.00

$36,500
$1,000
$10,000

Total - Removal

$321,500

Restoration
Area A
Restoration
Maintain graded areas for sunset viewing and trailhead use
Create barrier to demarcate parking areas
Backfill disturbed areas, native cinder, 95% compaction for parking
Backfill disturbed areas, native cinder
Area B
No Change
Total - Restoration

Prepared by

1
410
84
293

ls
lf
cy
cy

$15,000.00
$250.00
$210.00
$200.00

$15,000
$102,500
$17,588
$58,500

Excluded
$193,588
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Alternative 4
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SUMMARY - ALTERNATIVE 4
Element

Total

01 Removal
02 Restoration

Cost / SF
$347,400
$249,588

$5.89
$4.23

15.00%

$596,988
$89,548

$10.12
$1.52

Subtotal
General Requirements

8.00%

$686,536
$54,923

$11.64
$0.93

Subtotal
Bonds & Insurance

2.50%

$741,458
$18,536

$12.57
$0.31

10.00%

$759,995
$75,999

$12.88
$1.29

Subtotal
Contractor's Fee

8.00%

$835,994
$66,880

$14.17
$1.13

Subtotal
Maunakea Invasive Species Management Plan

5.00%

$902,874
$45,144

$15.30
$0.77

20.00%

$948,018
$189,604

$16.07
$3.21

1.00%

$1,137,621
$11,376

$19.28
$0.19

12.54%

$1,148,997
$144,064

$19.47
$2.44

$1,293,061

$21.92

Subtotal
General Conditions

Subtotal
Premium, Limited Production due to Elevation

Subtotal
Design Contingency
Subtotal
HAZMAT
Subtotal
Escalation to MOC, 05/01/23
TOTAL ESTIMATED CONSTRUCTION COST
Total Area:
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DETAIL ELEMENTS - ALTERNATIVE 4
Element

Quantity

Unit

Unit Cost

Total

Removal
Area A
Demolition
Remove buildings
Remove all foundations
Remove all utilities, conduits and cables, includes trenching
Load, haul and dispose demolished materials

580
580
725
1

sf
sf
lf
ls

$125.00
$75.00
$80.00
$100,000.00

$72,500
$43,500
$58,000
$100,000

Area B
Demolition
Remove all utilities, conduits and cables, includes trenching
Load, haul and dispose demolished materials

730
1

lf
ls

$80.00
$15,000.00

$58,400
$15,000

Total - Removal

$347,400

Restoration
Area A
Restoration
Maintain graded areas for sunset viewing and trailhead use
Create barrier to demarcate parking areas
Backfill disturbed areas, native cinder, 95% compaction for parking
Backfill disturbed areas, native cinder

1
390
84
293

ls
lf
cy
cy

$15,000.00
$250.00
$210.00
$200.00

$15,000
$97,500
$17,588
$58,500

Area B
Restoration
Backfill disturbed areas, native cinder

305

cy

$200.00

$61,000

Total - Restoration

Prepared by

$249,588
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SUMMARY - ALTERNATIVE 5
Element

Total

01 Removal
02 Restoration

Cost / SF
$270,300
$193,588

$4.58
$3.28

15.00%

$463,888
$69,583

$7.86
$1.18

Subtotal
General Requirements

8.00%

$533,471
$42,678

$9.04
$0.72

Subtotal
Bonds & Insurance

2.50%

$576,148
$14,404

$9.77
$0.24

10.00%

$590,552
$59,055

$10.01
$1.00

Subtotal
Contractor's Fee

8.00%

$649,607
$51,969

$11.01
$0.88

Subtotal
Maunakea Invasive Species Management Plan

5.00%

$701,576
$35,079

$11.89
$0.59

20.00%

$736,655
$147,331

$12.49
$2.50

1.00%

$883,985
$8,840

$14.98
$0.15

12.54%

$892,825
$111,944

$15.13
$1.90

$1,004,770

$17.03

Subtotal
General Conditions

Subtotal
Premium, Limited Production due to Elevation

Subtotal
Design Contingency
Subtotal
HAZMAT
Subtotal
Escalation to MOC, 05/01/23
TOTAL ESTIMATED CONSTRUCTION COST
Total Area:
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DETAIL ELEMENTS - ALTERNATIVE 5
Element

Quantity

Unit

Unit Cost

Total

Removal
Area A
Demolition
Remove buildings
Remove all foundations
Remove all utilities, conduits and cables, includes trenching
Load, haul and dispose demolished materials

330
330
710
1

sf
sf
lf
ls

$125.00
$75.00
$80.00
$100,000.00

$41,250
$24,750
$56,800
$100,000

Area B
Demolition
Remove cables from conduits
Cut and cap empty conduits
Load, haul and dispose demolished materials

730
2
1

lf
ea
ls

$50.00
$500.00
$10,000.00

$36,500
$1,000
$10,000

Total - Removal

$270,300

Restoration
Area A
Restoration
Maintain graded areas for sunset viewing and trailhead use
Create barrier to demarcate parking areas
Backfill disturbed areas, native cinder, 95% compaction for parking
Backfill disturbed areas, native cinder
Total - Restoration

Prepared by

1
410
84
293

ls
lf
cy
cy

$15,000.00
$250.00
$210.00
$200.00

$15,000
$102,500
$17,588
$58,500
$193,588
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Hōkū Keʻa Decommissioning
Hilo, Hawaii
Pre-Final

Project # 20-00229.00
08/27/21

EXECUTIVE SUMMARY
Basis of Estimate

This Statement Opinion of Probable Cost is based on the following information:
- Pre-Final Design drawings by SSFM, dated August 2021
- Verbal direction by design / project team
- Google Earth images

Estimate Format

A component cost classification format has been used for the preparation of this estimate. It
classifies costs by building system / element.

Cost Mark Ups

The following % mark ups have been included in each design option:
- General Conditions (15.00% on direct costs)
- General Requirements (6.00% compound)
- Bonds & Insurance (2.50% compound)
- Premium, Limited Production due to Elevation (10.00% compound)
- Contractor's Fee (8.00% compound)
- Maunakea Invasive Species Management Plan (5.00% compound)
- Construction Contingency (10.00% compound)
- HAZMAT (1.00% compound)
- Escalation to MOC, 05/01/23 (10.06% compound)

Escalation

All subcontract prices herein are reflective of current bid prices. Escalation has been included on
the summary level to the stated mid point of construction.

Design Contingency

Excluded

Construction Contingency

It is prudent for all program budgets to include an allowance for change orders which occur during
the construction phase. These change orders normally increase the cost of the project. It is
recommended that a 10% construction contingency is carried in this respect.

Construction Schedule

Costs included herein have been based upon a construction period of 4 months. Any costs
for excessive overtime to meet accelerated schedule milestone dates are not included in
this estimate.

Method of Procurement

The estimate is based on a Design / Bid / Build delivery model competitively bid amongst
qualified contractors.

Bid Conditions

This estimate has been based upon competitive bid situations (minimum of 3 bidders) for all items
of subcontracted work.

Basis For Quantities

Wherever possible, this estimate has been based upon the actual measurement of different items
of work. For the remaining items, parametric measurements were used in conjunction with other
projects of a similar nature.

Basis for Unit Costs

Unit costs as contained herein are based on current bid prices in Hilo, Hawaii. Sub overheads and
profit are included in each line item unit cost. Their overhead and profit covers each sub's cost for
labor burden, materials, and equipment, sales taxes, field overhead, home office overhead, and
profit. The general contractor's overhead is shown separately on the master summary.
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Hilo, Hawaii
Pre-Final
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EXECUTIVE SUMMARY
Sources for Pricing

This estimate was prepared by a team of qualified cost consultants experienced in estimating
construction costs at all stages of design. These consultants have used pricing data from
Cumming's database for Hilo, Hawaii construction.

Key Exclusions

The following items have been excluded from our estimate:
- Professional fees, inspections and testing
- Escalation beyond midpoint of construction
- Cost of hazardous materials surveys, abatement and disposal, unless noted otherwise
- Rock excavation
- Plan check fees and building permit fees
- Phasing / out-of-hours work
- Owner isn't responsible for contractor's travel time/cost to site
- BMP's and temporary construction costs are included in General Conditions.

Items Affecting Cost Estimate

Items which may change the estimated construction cost include, but are not limited to:
- Modifications to the scope of work included in this estimate.
- Unforeseen sub-surface conditions.
- Restrictive technical specifications or excessive contract conditions.
- Any specified item of material or product that cannot be obtained from 3 sources.
- Any other non-competitive bid situations.
- Bids delayed beyond the projected schedule.
- Productivity of contractor due to remoteness of the project as well as high elevations
- Premium incl. for delivery trucks unable to deliver loads at full capacity due to steep climb

Statement of Probable Cost

Cumming has no control over the cost of labor and materials, the general contractor's or any
subcontractor's method of determining prices, or competitive bidding and market conditions. This
estimate is made on the basis of the experience, qualifications, and best judgement of a
professional consultant familiar with the construction industry. Cumming, however, cannot and
does not guarantee that proposals, bids, or actual construction costs will not vary from this or
subsequent cost estimates.
Cumming's staff of professional cost consultants has prepared this estimate in accordance with
generally accepted principles and practices. This staff is available to discuss its contents with any
interested party.
Pricing reflects probable construction costs obtainable in the project locality on the target dates
specified and is a determination of fair market value for the construction of this project. The
estimate is not a prediction of low bid. Pricing assumes competitive bidding for every portion of
the construction work for all sub and general contractors with a range of 3 - 4 bidders for all items
of work. Experience and research indicates that a fewer number of bidders may result in higher
bids. Conversely, an increased number of bidders may result in more competitive bid day
responses.
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EXECUTIVE SUMMARY
COVID-19 Disclosure

The outbreak of the novel Coronavirus (COVID-19), declared by the World Health Organization as
a “Global Pandemic” on 11 March 2020, has impacted global financial markets.
Market activity is being impacted in many sectors and circumstances remain very fluid and
variable in different jurisdictions. Accordingly, as of this date, we are concerned with the market
related impacts on the deliverables we are furnishing to you as part of our Services including cost
estimates, budgets, and schedules (“Deliverable(s)”). Indeed, the current response to this
pandemic means that we are faced with an unprecedented set of circumstances on which to base
a judgement of the effects on the availability of labor, materials, and access and other impacts,
although we are monitoring those on a continuing basis. Particularly including productivity
impacts as a result of the CDC directives regarding social distancing.
Our Deliverables must be regarded with a degree of ‘material uncertainty, – and a higher degree
of caution – than would normally be the case. Given the unknown future impact that the COVID19 pandemic might have on the construction and real estate markets, we recommend that you
keep the Deliverables of this project under frequent review. For your information, we have not
added or considered a COVID19 additional contingency within this Deliverable”

Recommendations

Cumming recommends that the Owner and the Architect carefully review this entire document to
ensure it reflects their design intent. Requests for modifications of any apparent errors or
omissions to this document must be made to Cumming within ten days of receipt of this estimate.
Otherwise, it will be assumed that its contents have been reviewed and accepted. If the project is
over budget or there are unresolved budget issues, alternate systems / schemes should be
evaluated before proceeding into further design phases.
It is recommended that there are preparations of further cost estimates throughout design by
Cumming to determine overall cost changes since the preparation of this preliminary estimate.
These future estimates will have detailed breakdowns indicating materials by type, kind, and size,
priced by their respective units of measure.
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SUMMARY
Element

Hōkū Keʻa

Prepared by

Area

59,000

Cost / SF

Total

$17.61

$1,039,022.28
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Hōkū Keʻa
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Hilo, Hawaii
Pre-Final
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SUMMARY - HŌKŪ KEʻA
Element

Total

01 Removal
02 Restoration
03 Erosion Control

Cost / SF
$332,135
$202,005
$11,050

$5.63
$3.42
$0.19

15.00%

$545,190
$81,779

$9.24
$1.39

Subtotal
General Requirements

6.00%

$626,969
$37,618

$10.63
$0.64

Subtotal
Bonds & Insurance

2.50%

$664,587
$16,615

$11.26
$0.28

10.00%

$681,201
$68,120

$11.55
$1.15

Subtotal
Contractor's Fee

8.00%

$749,322
$59,946

$12.70
$1.02

Subtotal
Maunakea Invasive Species Management Plan

5.00%

$809,267
$40,463

$13.72
$0.69

10.00%

$849,731
$84,973

$14.40
$1.44

1.00%

$934,704
$9,347

$15.84
$0.16

10.060%

$944,051
$94,972

$16.00
$1.61

$1,039,022

$17.61

Subtotal
General Conditions

Subtotal
Premium, Limited Production due to Elevation

Subtotal
Construction Contingency
Subtotal
HAZMAT
Subtotal
Escalation to MOC, 05/01/23
TOTAL ESTIMATED CONSTRUCTION COST
Total Area:
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Project # 20-00229.00
$44,435

DETAIL ELEMENTS - HŌKŪ KEʻA
Element

Quantity

Unit

Unit Cost

Total

Removal
Area A
Demolition
Remove buildings
Remove all foundations
Remove portion of paving
Remove all utilities, conduits and cables, includes trenching
Load, haul and dispose demolished materials

580
580
180
725
1

sf
sf
sf
lf
ls

$128.75
$77.25
$5.50
$82.40
$103,000.00

$74,675
$44,805
$990
$59,740
$103,000

Area B
Demolition
Remove cables from conduits
Cut and cap empty conduits
Load, haul and dispose demolished materials

730
2
1

lf
ea
ls

$51.50
$515.00
$10,300.00

$37,595
$1,030
$10,300

Total - Removal

$332,135

Restoration
Area A
Restoration
Patch back portion of paving
Maintain graded areas for sunset viewing and trailhead use
Create barrier to demarcate parking areas
Backfill disturbed areas, native cinder, 95% compaction for parking
Backfill disturbed areas, native cinder

180
1
410
83.75
292.50

sf
ls
lf
cy
cy

$14.50
$15,450.00
$257.50
$216.30
$206.00

Area B
No Change

$2,610
$15,450
$105,575
$18,115
$60,255
Excluded

Total - Restoration

$202,005

Erosion Control
Erosion Control / BMP's
Stabilized construction entrance, 12" base with geotextile fabric
Silt fence
Remove temporary construction items (erosion control / BMP's)
Total - Erosion Control

Prepared by

1,500
600
1

sf
lf
ls

$3.50
$5.50
$2,500.00

$5,250
$3,300
$2,500
$11,050
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APPENDIX D CULTURAL AND ARCHAEOLOGICAL
RESOURCES
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APPENDIX D-1

CULTURAL IMPACT ASSESSMENT

See Appendix C of the Final EA
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APPENDIX D-2

ARCHAEOLOGICAL LITERATURE REVIEW WITH FIELD
INSPECTION AND ARCHITECTURAL EVALUATION

See Appendix D of the Final EA
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Preliminary Draft: July 2020, December 2020, January 2021;
Draft June 2021; January 2022
SHPD Permit No. 22-09
Mauna Kea Science Reserve, Kaʻohe Ahupuaʻa, Hāmākua
District, Island of Hawaiʻi
TMK (3) 4-4-015:009 por.
State of Hawaiʻi
University of Hawaii-Hilo
Cultural Impact Assessment; Architectural Assessment
2,178 square ft (.05 acres).
Dennis Gosser, M.A.
Hawaii Revised Statutes (HRS) Chapters 343; Adjunct: HRS
6E-7 and 6E-8, and Hawaii Administrative Rules (HAR) Chapter
275
The project scope of work includes the removal of the Hōkū
Keʻa Observatory and Generator Buildings and subsurface
utilities
50-10-23-21438 (Kūkahauʻula) Traditional Cultural Property;
50-10-23-26869 Maunakea Summit Historic District
Archaeological investigations have documented four historic
properties within a 500-meter radius of the project area; 50-1023-21438 (TCP), 50-10-23-26224 (USGS marker), and 50-1023-21209 (possible burial, deconstructed).
None identified within the project area.
Architecture:
Recommended effect determination:
No historic properties affected
Archaeology:
Recommended effect determination:
No historic properties affected
Recommended commitments:
Because the project will occur within a TCP (Kūkahauʻula) and
a non-site portion of the Maunakea Summit Historic District,
archaeological monitoring of ground-disturbing activities (with
an SHPD-approved monitoring plan) is recommended
Implement a Site Restoration Plan in accordance with the 2010
Decommissioning Plan for the Mauna Kea Observatories (a
sub-plan of the Mauna Kea Comprehensive Management
Plan).
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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 Hōkū Keʻa Observatory
Decommissioning Project in the 525-acre Astronomy Precinct, which is located within the
approximately 11,288-acre University of Hawaiʻi-leased (Lease No. S-419) Mauna Kea Science
Reserve (MKSR) on Mauna Kea1, Kaʻohe Ahupuaʻa, Hāmākua District, Island of Hawaiʻi (TMK [3]
4-4-015:009 por.). The project proponent is the University of Hawaiʻi-Hilo (UHH), and the land
owner is the State of Hawaiʻi. The location of the proposed project is shown in Figures 1 and 2. The
overall project goals are to remove the Hōkū Keʻa Observatory and Generator buildings (Figure 3),
including foundations and associated subsurface utilities, and partially restore the approximately
2,178-square foot (0.05 acres) site. An Architectural Reconnaissance Level Survey (RLS) was
undertaken by MASON and is included as Appendix A.
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 Hōkū
Keʻa Decommissioning project. The CIA was prepared pursuant to Act 50 2 (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 6E-8 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 Area of Potential Effect (APE) is approximately 0.25 acres, bounded on the north,
south, and east by a paved road, and on the west by a steep slope (see Figure 2).
The proposed project includes full removal and partial (minimal) restoration. Specifically,
the proposed project would include the following:
•

•

1

Complete removal of the Hōkū Ke‘a Observatory Building in Area A
o

Demolish Hōkū Ke‘a observatory dome

o

Remove foundation in its entirety

o

Remove underground utilities (cables and conduit) back to the access
road between Area A and Area B

Complete removal of the Generator Building in Area A
o

Demolish the Generator Building structure

o

Remove foundation in its entirety

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

2

Figure 1. Mauna Kea Science Reserve Shown on the USGS 1:250,000 Topographic Sheet (1975).

Inset: Hawaiʻi Island

MKSR
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Hōkū Keʻa Observatory and
Generator Location

Figure 2. Mauna Kea Summit Region and Astronomy Precinct Showing the Location of the Hōkū Keʻa Observatory and Generator
Buildings and APE.

Inset: Hawaiʻi Island

MKSR

Figure 3. Top: Hōkū Keʻa Observatory, View to the South.
Bottom: Hōkū Keʻa Generator Building, View to the West.
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o

Remove underground utilities (cables and conduit) back to the access
road between Area A and Area B

•

Conductor removal in Area B

•

Restoration in Area A
o

Backfill with local native cinder

o

Compact excavated areas to allow for continued use for sunset viewing
and trailhead access

o

Line top of slope with barrier, such as large, local boulders or guardrail

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.
Prior to contacting and consulting3 with interested parties familiar with and knowledgeable
of Maunakea’s cultural traditions, PCSI staff conducted a historical and archaeological literature
review of the Hōkū Keʻa Decommissioning 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 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;). The oldest stage of volcanism consists of a basaltic shield called the Hāmākua Volcanic
Series (Stearns and Macdonald [1946]) or the Hāmākua Group (Porter 1979a). 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 1979a) (Figure 4). 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 post-shield volcano (U.S.
Geological Survey 2002).

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
Metric abbreviation use and style follow the Society for American Archaeology American Antiquity Style Guide (2018).
3
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Figure 4. Mauna Kea Summit Region Showing Volcanic Series.

Inset: Hawaiʻi Island

MKSR

There are numerous cinder cones and associated lava flows on what is commonly known as the
summit plateau (Figure 5). Wentworth and Powers (1941:1197) described the plateau as “a rudely
circular dome 5 or 6 miles in diameter rising between 500 and 1000 feet per mile to a central area
above 13,000 feet.”
The remnants of three or four glacial drift sheets, located above approximately 2,750 m asl
[9,000 ft], are present on Mauna Kea (Porter 1972, 1975; Wolfe et al. 1997). Porter (1972,
1975:247) describes the effects of glaciation on the topography of the summit plateau:
Behind the belt of end moraines lies a broad zone of dominantly erosional
topography irregularly mantled by thin patches of drift. Within this zone, lava-flow
surfaces have been abraded into stoss-and-lee forms [“whaleback ridges] or
roches moutonees] and are extensively striated, and the flanks of cinder cones
have been oversteepened by glacial erosion so they stand at angles of 30 to 34,
instead of the more typical 24 to 26 degrees.
2.2 CLIMATE, HYDROLOGY, FAUNA, AND FLORA
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 (Giambelluca et al. 2014). Prevailing winds at the
summit are from the east-northeast.
Lake Waiau, to the southwest of the summit, is the only permanent body of water on the
summit plateau (Maciolek 1982). Two intermittent streams, Pōhakuloa Gulch and Waikahalulu
Gulch, originate near the lake.
Vegetation above the 3,000 m (9,842 ft) elevation is classified as a semiarid, barren alpine
tundra (Krajina 1963) consisting of lichens, mosses, and bunch grasses such as Trisetum
glomeratum and Agrostis sandwichensis (Hartt and Neal 1940; Krajina 1963; Mueller-Dombois and
Krajina 1968; Smith, Hoe and O'Connor 1982). A lower xerophytic scrub zone, extending down to
2,100 m (6,890 ft) elevation, is characterized by the presence of Styphelia douglasii, Vaccinium
peleanum and Coprosma spp., in addition to the higher elevation species.
In the summit region there is an "aeolian zone" occupied by a variety of insects (Howarth
and Montgomery 1980; Papp 1981) that are believed to have been the only resident fauna in the
alpine desert prior to European contact.
2.3 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. 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 can be consulted for more detail.
2.3.1 Summit 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:
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Figure 5. The Summit Plateau Looking Northeast with Pōhakoloa Gulch in the Foreground, Puʻu Kūkahauʻula (summit) at the top
center, and Puʻu Makanaka in the Distance.

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 well-acquainted 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 6) and Līlīnoe and Waiau are
repeated in the next survey of the summit region in 1892 by Alexander (Figure 7). 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.” Lyons’ 1891 map (Figure 8) shows “Poliahu?” located
east of Līlīnoe, however this location likely refers to a feature other than a peak or cinder cone.
According to Pukui and Elbert (1986:377) Waiau means “swirling water of a current.” Maly
and Maly (2005:vi) give the following account of Waiau:
Waiau, named for the mountain goddess, Waiau (Ka piko o Waiau), and home of
the moʻo (water-form) goddess Moʻo-i-nanea. Place where piko of newborn
children were taken to ensure long life; and from which “ka wai kapu o Kane” (the
sacred water of Kane) was collected. These practices are still participated in at
the present time.
Native Hawaiian traditions state that ancestral akua (gods, goddesses, deities) reside
within the summit area, physically manifested in earthly form as puʻu, and as the waters of Waiau.
Native Hawaiian genealogical mele (poems, chants) explain the centrality of Mauna Kea within
Hawaiian genealogy and cultural geography. Mele recount that as a result of the union of Papa and
Wākea, who are considered the ancestors of Native Hawaiians, the island of Hawaiʻi was birthed.
In the Mele a Pakuʻi, a chant describing the formation of the earth, Mauna Kea is likened as the
first-born of the island children of Papa and Wākea, who also gave rise to Hāloa, the first man from
whom all Hawaiians are descended (Kamakau 1991:126 in Maly and Maly 2005:7-8). A mele
hānau (birth chant) for Kamehameha III, who was born in 1814, describes the origins of Mauna
Kea:

9
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Figure 6. Portion of C.J. Lyons 1884 Map Titled North Side of Mauna Kea Information Sketch, with Kūkahauʻula, Līlīnoe, and
Waiau Highlighted (Hawaii State Archives Registered Map 1210).
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Figure 7. Portion of Map Titled Summit Peaks of Mauna Kea Surveyed by W.D. Alexander (Hawaii State Archives Registered
Map 1860).
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Figure 8. Portion of Map Titled Kaohe and Humuula Hawaii Government Survey Map by C.J. Lyons 1891 (Hawaii State Archives
Registered Map 1641).

Born of Kea was the mountain,
The mountain of Kea budded forth.
Wākea was the husband, Papa
Walinuʻu was the wife,
Born was Hoʻohoku, a daughter,
Born was Hāloa, a chief,
Born was the mountain, a mountain-son of Kea
(Pukui and Korn 1973:13-28 in Maly and Maly 2005:9).
Some contemporary Native Hawaiian cultural practitioners continue to view Mauna Kea as
a first-born 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:A368).
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 Pūpū-kani-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 Ka-Miki was sent atop Mauna Kea’s summit to the royal compound of
Poliʻahu, Līlīnoe, and their ward, Ka-piko-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 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-inanea] 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).
2.3.2 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 sea-fishing bird.
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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 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
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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.
2.3.3 Cultural Practices and Belief
Cultural practices and beliefs involving Mauna Kea have been changing since the arrival
of the earliest Polynesian settlers, an evolutionary process that continues today. Absent a written
language, Hawaiian practices and beliefs were originally recorded in chants and oral histories that
were passed on from generation to generation for over 1,000 years. The earliest written records
of native Hawaiian beliefs and practices were created by European explorers and settlers in the
late eighteenth century.
A variety of cultural and religious beliefs and practices pertain to and are occurring on the
mountain today. Whereas some traditional and customary Hawaiian practices and beliefs have
survived and have gained wider practice in recent generations, other traditional and customary
cultural practices and beliefs appear to not be in practice. In addition, recent archaeological and
ethnographic studies of Mauna Kea show that contemporary practices and beliefs have developed
based on modern beliefs or have evolved from a traditional practice or belief. The difficulty in
thoroughly documenting cultural practices is increased by the reluctance of some cultural
practitioners to describe their practices and beliefs to researchers.
Traditional and customary cultural practices and beliefs have been defined as “those
beliefs, customs, and practices of a living community of people that have been passed down
through generations, usually orally or through practice” (Parker and King 1998:1; PHRI 1999:1).
Traditional and customary cultural practices and beliefs contribute to the maintenance of a
community’s cultural identity and demonstrate historical continuity through the present. This is
demonstrated through actual practice or through historical documentation of a practice or belief,
including both written and oral historical sources (Parker and King 1998:1; PHRI 1999:2).
Contemporary cultural practices and beliefs have been defined as “those current practices
and beliefs for which no clear specific basis in traditional culture can be clearly established or
demonstrated – for example, the conducting of ritual ceremonies at sites or features for which no
such prior traditional use and associated beliefs can be demonstrated. In some cases, however, it
may be possible to demonstrate the reasonable evolutionary development of a contemporary
practice from an earlier traditional practice” (PHRI 1999:3).
Modern-day oral history interviewees have described their knowledge concerning the
presence of and meaning of ahu and burials in the summit region as well as other cultural practices
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such as the construction and maintenance of kūahu (family shrine), the scattering of cremated
remains, piko deposition in Wai`au, as well as navigation and orienteering. Other cultural practices
are described in more detail in Maly (1999), Maly and Maly (2005), and Orr (2004), and summarized
in McCoy and Nees (2010).
2.3.3.1 Ahu and Kūahu
Morphologically, ahu are a pile or mound of stones that may have served historically as
altars or shrines, markers signifying burial locales, ahupua`a boundaries, or trail routes; the term
kūahu refers more specifically to a shrine or alter maintained by a family. In the 1880s and 1890s,
two surveyors, J.S. Emerson and E.D. Baldwin, independently denoted various ahu located upon
puʻu in the lowlands surrounding Mauna Kea and the presence of “a pile of stones on the highest
point of Mauna Kea” (Maly and Maly 2005:494-502, 505). While Emerson and Baldwin’s
observations confirm the presence of ahu as they are defined morphologically, the surveyors did
not specifically assign functional meanings for the ahu on Mauna Kea.
Oral history consultants have noted the presence of ahu in the summit region and their
general function (as described above) without necessarily identifying the specific function of specific
ahu (Orr 2004:47; Maly 1999:A-134, -372; Maly and Maly 2006:A-183, -335, -349, -565). In 2004
(Orr 2004), Kealoha Piscotta described erecting a kūahu on Mauna Kea that consisted of a stone
from her family, noting that “it [the place] was very beautiful and I was always attracted to that place.
I prayed at that place all the time” (Orr 2004:52). Piscotta also noted that “some of the shrines mark
the birth stars of certain ali`i…and also birth and death” (Orr 2004:47).
In 1998, the Royal Order of Kamehameha I erected a lele (altar) on the summit near Site
26224 (USGS benchmark). While maintaining the same approximate location, the lele has been
extensively modified over time. The lele is approximately 330 m southeast of the Hōkū Keʻa
Observatory.
2.3.3.2 Piko Beliefs and Practices
The cultural weight that Mauna Kea carries within the Hawaiian community is also evident
in the phrase, “piko kaulana o ka `āina,” which translates as “the famous summit of the land” and
is used as a term of endearment (Maly 1999:A-3). However, the phrase also expresses the belief
that the mountain is a piko (the navel, the umbilical cord) of the island and for this reason it is sacred
(Maly 1999:D-20). In this context, the significance of the cultural practice of transporting and
depositing a baby’s piko on Mauna Kea can be understood to connect a child to her family as well
as to the land. As noted in Maly (1999) and Maly and Maly (2006), families may entrust a family
member to collect piko and deposit them in specific locations on Mauna Kea including Lake Waiau,
the summit, and springs.
2.3.3.3 Burial
Some cultural practitioners have knowledge of burials located at a number of puʻu on
Mauna Kea’s western and eastern slopes, including Ahumoa, Kemole, Papalekoki, Mākanaka,
Kihe, Kanakaleonui, Kaupō, and Puʻu Oʻo (Maly 1999:A-22, -48, -75, -165, -250, -279, -351, -395,
-397) and even connect family and ancestral burials to the mountain (Maly 1999:240).
Scattering cremated ashes today is a contemporary cultural practice that has taken the
place of traditional interment practices. Traditionally, cremation was not a common practice in
Hawaiian culture, and when it was done it was a punishment and meant to defile the dead person.
Writing in the 1830s, native Hawaiian historian David Malo stated that “the punishment inflicted on
those who violated the tabu of the chiefs was to be burned with fire until their bodies were reduced
to ashes” and that cremation was practiced on “the body of anyone who had made himself an
outlaw beyond the protection of the tabu” (Malo 1951:57, 20).
Native Hawaiian historian and ethnologist Mary Kawena Pukui explains why cremation was
a defilement “…if the bones were destroyed, the spirit would never be able to join its ʻaumakua”
(Pukui et al. 1972:109). Contemporary thought concerning cremation, however, may be changing.
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Pualani Kanakaʻole Kanahele explained in 1999 that while the scattering of cremation remains on
Mauna Kea may be viewed by some as non-traditional, she notes that “…it may not be the iwi
[bones] itself, but the ashes are the essence of what is left of the iwi. It doesn’t matter, it’s going
back” (Maly 1999:A-377).
2.3.3.4 Navigation/Orienteering
Maly and Maly (2005:95) speculate that it is likely that kilo hōkū (observing and discerning
the nature of the stars) was practiced on Mauna Kea, as the gods and deities associated with the
mountain are also embodied in the heavens, but such accounts are absent from the historical
literature. One oral history consultant believed that a platform (“navigational heiau”) was present
on the Mauna Kea summit before the observatories (Maly 1999:A-349).
Another cultural consultant, Kealoha Piscotta, stated that “the lake [Waiʻau] is like the
navigation gourd,” a concept which she learned from her auntie (Orr 2004:45). Piscotta also stated
that moʻolelo passed down from her auntie describe solstice alignments with Mauna Kea and that
the solstices were marked from the Mauna Kea summit. Piscotta is interested in understanding
how the solstice alignments work and has concerns that the view plane from Mauna Kea has been
diminished and obstructed by the leveling of puʻu and the erection of observatory domes (Orr
2004:54-55).
3.0 PREVIOUS ARCHAEOLOGY
A number of research and cultural resource management studies have been undertaken
in the University of Hawaiʻi-managed areas of Mauna Kea. Within the MKSR, which includes the
Astronomy Precinct and the Hōkū Keʻa Decommissioning project area, the first systematic
archaeological investigations were carried out in 1975-76 in the context of a National Science
Foundation funded research project on the Mauna Kea Adze Quarry (McCoy 1977, 1990; Cleghorn
1982; Allen 1981; Williams 1989). Between 1976 and 2005, several area-specific reconnaissance
surveys were undertaken (Table 1). Between 2005 and 2010, the Office of Maunakea Management
(OMKM; now the Center For Maunakea Stewardship [CMS]) undertook a comprehensive
archaeological inventory survey (AIS) of the MKSR, recording or re-recording 264 historic
properties as summarized in Table 2. Figure 9 shows the location of previous archaeological
studies in the Astronomy Precinct.
In addition to the above studies and in accordance with the Mauna Kea Comprehensive
Management Plan (CMP 2009) and Mauna Kea Cultural Resource Management Plan (McCoy et
al. 2009), OMKM developed a Burial Treatment Plan (Collins et al. 2014) and a Long-Term Historic
Properties Monitoring Plan (Gosser et al. 2014) based on the results of the AIS (McCoy and Nees
2010). Since 2012, OMKM/CMS has implemented the monitoring program outlined in Gosser et al.
(2014). A traditional cultural property assessment (Langlas et al. 1997) has also been conducted
in the MKSR.

Table 1. Previous Archaeological Studies in the Mauna Kea Science Reserve
Project
Survey Type
Reference
NSF Research Project on the
Reconnaissance
McCoy 1976, 1977; Cleghorn
1975-76
Mauna Kea Adze Quarry
and inventory
1982
Year

1981a

Kitt Peak National
Observatory

Reconnaissance

McCoy 1981

1982

Hawaii Institute for
Astronomy

Reconnaissance

McCoy 1982a and McEldowney
1982

1982

Caltech Telescope

Reconnaissance

McCoy 1982b
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1983

Mauna Kea Observatory Power
Line

Reconnaissance

Kam and Ota 1983

1984

NSF Grant-in-Aid Survey

Reconnaissance

McCoy 1984

1987

Summit Road Improvement

Reconnaissance

Williams 1987; McCoy 1999

1988

VLBA Telescope

Reconnaissance

Hammatt and Borthwick 1990

1990

Subaru Telescope

Reconnaissance

Robins and Hammatt 1990

1990

Gemini Telescope

Reconnaissance

Borthwick and Hammatt 1990

1991

Pu`u Mākanaka

Reconnaissance

McCoy 1999a

1995

SHPD site relocation and GPS
recording

Reconnaissance

McCoy 1999a

1997

SHPD transect survey

Reconnaissance

McCoy 1999a

1997

TCP Assessment

Assessment

Langlas et al. 1997

1999

SHPD survey of Pu’u Wekiu

Reconnaissance

McCoy 1999a

20052009

OMKM Archaeological
Inventory Survey of MKSR

AIS

McCoy and Nees 2010

2012present

OMKM Assessment of Historic
Properties in the MKSR

Assessment

Gosser and Nees 2014, 2015,
2016, 2017, 2018, 2019

a

Bolded entries are archaeological projects within the Astronomy Precinct and shown in Figure 9.
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Figure 9. Mauna Kea Summit Region Showing Previous Archaeological Studies Conducted in the Astronomy Precinct.

Hōkū Keʻa
Observatory

3.1 SUMMARY DESCRIPTION OF HISTORIC PROPERTIES
While no above-ground archaeological sites have been recorded within the Hōkū Keʻa
Observatory project area, ten types of historic properties have been recorded in the MKSR. Table
2 summarizes the number and variety of historic property types found in the MKSR. The summary
includes two previously identified traditional cultural properties, 258 archaeological sites, one
proposed historic district, and three sites of unknown function.
Table 2. Historic Property Types in the MKSR
Site Type
Number Percent Total
Traditional Cultural Properties
2
0.76
Shrines and Possible Shrines
141
53.41
Mauna Kea Adze Quarry Complex Sites
67
25.38
Burials and Possible Burials
29
10.98
Stone Markers/Memorials
15
5.68
Temporary Shelters
3
1.14
Historic Campsites
2
0.76
Historic Transportation Route
1
0.38
Maunakea Summit Region Historic District
1
0.38
Unknown Function
3
1.14
TOTAL
264
100%
3.1.1 Traditional Cultural Properties
Traditional cultural properties (TCP) are a type of historic property formally defined for the
first time in 1998 in National Register Bulletin 38 (Guidelines for Evaluating and Documenting
Traditional Cultural Properties). A TCP:
…can be defined generally as one that is eligible for inclusion in the National
Register because of its association with cultural practices or beliefs of a living
community that (a) are rooted in that community’s history, and (b) are important in
maintaining the continuing cultural identity of the community (Parker and
King:1998:1).
Parker (1993) notes that an important difference between TCP and other kinds of historic
properties is that the significance of TCP “cannot be determined solely by historians,
ethnographers, ethnohistorians, ethnobotanists, and other professionals. The significance of
traditional cultural properties must be determined by the community that values them” (Parker
1993:5).
Dr. Charles Langlas of the University of Hawaii at Hilo conducted a TCP assessment of
Mauna Kea in 1997 as part of the cultural resource management studies for the Hawaii Defense
Access Road and Saddle Road Project. In 1999-2000, SHPD designated three areas as TCP
because of their association with legendary figures and on-going cultural practices. Two TCP
(Kūkahau`ula [the summit] and Puʻu Līlīnoe) are in the MKSR; the Hōkū Keʻa Observatory and
Generator buildings are within the Kūkahauʻula TCP. A third TCP, Lake Waiau, is located in the
Mauna Kea Ice Age Natural Area Reserve.
The cultural significance of Kūkahauʻula was highlighted in a Chapter 6E-8 and Section
106 review letter of the proposed Keck Outrigger project by SHPD in 1999 (Hibbard to McLaren
1999). Relevant portions of the review letter (which is included in the CRMP [McCoy 2009:
Appendix B]) are presented below:
Several lines of evidence lead us to the conclusion that the cluster of cones is an
historic property… The first line of evidence indicating the cultural and historical
importance of the summit is that, at a minimum, some portion of the summit cluster
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bore the name Kukahau`ula who appears as a character in recorded Hawaiian
traditions and as a figure in legends about Mauna Kea. As a character in traditional
histories and genealogies, he is the husband of Lilinoe and is named as an
`aumakua (family deity) of fishermen. A descendant, Pae, was known as an
exceptional fisherman whose bones were coveted for fishhooks by the paramount
chief Umi. In one legend, Kukahauʻula is cast in a more fanciful role as the suitor
or husband of Poliahu, the deity of snow and, poetically, his name is said to allude
to the pink hue that can be seen reflecting from the snow-covered summit. Lilinoe
plays a similar role in the mountain's traditions in that she appears both as a
traditional character and a mythical figure. She is, however, even more frequently
associated with the summit region of Mauna Kea. In addition to being the wife of
Kukahauʻula in some traditions, she is said to have been buried near the summit
and is called the "woman of the mountain." One tradition has her being an ancestor
of the illustrious Mahi family who served as warriors and attendants to the
paramount aliʻi of Hawaii Island. In legends, Lilinoe becomes the embodiment of
fine mist, the literal meaning of her name, and as such is the companion or sister
of Poliahu.
While the association between the summit and Kukahauʻula is sufficiently clear, it
is not as clear which specific topographic features in the summit the name
encompasses. The conclusions drawn here that Kukahauʻula, and thus its
association with a significant individual and character, probably applied to the
entire summit cluster relies on a couple of arguments. First, use of the name Puʻu
o Kukahauʻula in the boundary testimonies and in subsequent notes of field
surveys indicates that the name was applied, at a minimum, to the cinder cone
(i.e., puʻu) as a whole and not just to the highest peak or what would generally be
considered the summit in English usage. Second, on the early survey maps (i.e.,
1884 to 1891 and 1891), the name Kukahauʻula is written to the east of the cluster
of cones and is not immediately associated with a particular point. In contrast, the
highest point on the mountain on these maps is labeled the "summit" and "summit
cone" and the triangulation marker on the northeastern peak of the cluster is
labeled "Mauna Kea."
At this time, it cannot be known with certainty how Hawaiians during the early
historic period and their predecessors would have viewed the cluster or what
purposes they may have had to make and name particular distinctions within the
cluster. Given the unified appearance of the cluster and the prominence of the
name Kukahauʻula, however, it seems reasonable, if not probable, that this name
applied to this entire landscape feature, including that which is now called Puʻu
Hau Oki.
3.1.2 Shrines and Possible Shrines
Shrines are the most common site type in the MKSR. The primary characteristic of all the
sites on Mauna Kea that have been interpreted as shrines is the presence of one or more upright
stones that the Hawaiians called ʻeho or pohaku ʻeho, which translates as “god-stone” (cf. Andrews
2003; Pukui and Elbert 1971; Buck 1957; Emory 1938). The conventional view of these and other
kinds of Polynesian “god-stones” is that they were “places for the gods to inhabit,” or “abodes of
the gods,” as opposed to icons or actual representations of the gods (Best 1976; Buck 1957; Handy
1927).
A number of shrines consist of just a single upright, while others are characterized by
multiple uprights arranged in different patterns on a variety of different kinds of foundations.
Kenneth Emory, who was the first one to describe the shrines on Mauna Kea and note their East
Polynesian affinities, was of the opinion that the uprights represented or symbolized separate gods.
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3.1.3 Mauna Kea Adze Quarry Complex
The Mauna Kea Adze Quarry Complex consists of two physically discrete but functionally
interrelated parts: (1) the quarry proper, which is defined as the source areas of tool-quality basalt,
and (2) diverse activity remains located outside of the quarry proper as just defined. These include
isolated adze manufacturing by-products (e.g., cores, flakes), hammerstones and unfinished adzes
in various stages of completion found by themselves and also found with shrines and possible
burials. The Mauna Kea Adze Quarry is also a National Historic Landmark.
3.1.4 Burials and Possible Burials
Prior to the 2005-2009 survey (McCoy and Nees 2010), the only positively identified human
remains in the MKSR were located on the summit of Puʻu Mākanaka. Jerome Kilmartin, a surveyor
with the United States Geological Survey, noted the presence of human remains on this prominent
cinder cone in 1925. The 2005-2009 survey identified 29 sites with a total of 48 features in the
MKSR that have been interpreted as burials or possible burials. Of the 48 features, five are
confirmed burials and 43 are possible burials. Sites classified as possible burials lack the physical
evidence of human bone, but include other physical factors common to burial sites on Mauna Kea
including topographic location and architectural characteristics.
3.1.5 Historic Transportation Route
The only direct evidence of the Umi Koa Trail is a single horseshoe found in close proximity
to the route shown on the USGS Mauna Kea Quadrangle maps.
3.1.6 Stone Markers/Memorials
One of the more ambiguous classes of sites are piles or stacks of rocks believed to be a
marker of some kind or a memorial to some person or event. In all but a couple of cases the actual
function is unclear. There are 15 sites that may have been survey markers, piles of stones left by
unknown visitors as memorials of their visit to the top of a cinder cone or way-markers along an
unmarked trail. The stacked cairns are unlike the piled mounds that have been interpreted as
burials. Two of the 15 sites are USGS survey markers, one on the Kūkahauʻula summit, and one
on Puʻu Poliʻahu.
3.1.7 Temporary Shelters
The evidence for “habitation” in the MKSR is meager. Crude stone walls have been
recorded at various localities in the MKSR, usually in association with other features such as lithic
scatters. One walled overhang shelter was found directly below a ridge-top shrine. All of these
remains are interpreted as temporary shelters based on their morphology and environmental
setting.
3.1.8 Historic Camp Sites
Possibly two camps occupied by the United States Geological Survey (USGS) survey team
in 1925 were found on the northern and northeastern slope of the mountain near Puʻu Māhoe and
Puʻu Mākanaka. McCoy and Nees (2010) provide additional information concerning the historic
camps.
3.1.9 Historic Districts
During the preparation of the 1999 Master Plan for Mauna Kea, SHPD proposed that the
cultural landscape on the top of Mauna Kea be recognized as the Mauna Kea Summit Region
Historic District (see Figure 1). The historic district proposal was summarized in the cultural impact
assessment for the Master Plan (PHRI 1999:30-32) and discussed in more depth as part of the
Keck Outrigger project (Hibbard 1999; NASA 2005). The Institute for Astronomy (IfA), NASA, and
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other parties agreed that the proposed district, which includes all of the Mauna Kea Science
Reserve, the DLNR Natural Area Reserve, and additional areas lower on the mountain, meets the
eligibility criteria for inclusion on the National Register of Historic Places. The district is now listed
in the Statewide Inventory of Historic Places as Site 50-10-23-26869.
3.2 HISTORIC PROPERTIES WITHIN 500 M OF THE HŌKŪ KEʻA OBSERVATORY
While there is no formal declaration on how far from a proposed project a project proponent
must extend a search for historic properties, a radius of 500 meters was selected for the current
project due to the nature of the proposed work, the local landscape, and the abundance of publiclyavailable supporting literature concerning historic properties in the summit region. Figure 10
identifies historic properties within or near the Hōkū Keʻa project area.
3.2.1 Site 50-10-23-26224
Site 26224 is a USGS marker located on the summit of Kūkahauʻula (Puʻu Wekiu). The
marker is a brass disc cemented to a metal pole, roughly 10.0 cm in diameter. The marker was
unearthed and displaced on the east slope of the puʻu sometime after 2012. The marker was
located approximately 2.0 m northwest of a modern shrine, commonly referred to as the “lele,”
discussed above (Figure 10).
3.2.2 Site 50-10-23-21209
Site 21209 was not officially recorded until 1999 (McCoy 1999), but has been known since
at least 1935 (Bryan 1979:35). Since 1999, the site has been altered to the point that none of the
original features (a mound and an oval alignment) are extant. Photographs from the mid 2000s
suggest that rock removed from Site 21209 and surrounding areas has possibly been incorporated
into the nearby “lele.” (Figure 10)
Described as a possible burial, there is no evidence of a subsurface interment in the
absence of the above-ground features. However, over time, charred bone fragments (possibly
cremated remains) have been observed between the summit USGS marker and Site 21209.
3.2.3 Site 50-10-23-21438
As shown in Figure 10, Kūkahauʻula has a large, irregular boundary, which was determined
based on the geological extent of the three puʻu that comprise the summit; there are no humanmade above-ground historic properties directly associated with Kūkahauʻula, although the sites
noted above are within its boundaries. The northwestern portion of Kūkahauʻula extends into the
Astronomy Precinct. All of the observatories at the summit, except for the Caltech Submillimeter
Observatory, the James Clerk Maxwell Telescope, and the Submillimeter Array, are within
Kūkahauʻula.
3.2.4 Site 50-10-23-26869
As noted above, the Mauna Kea Summit Region Historic District includes all historic
properties within the MKSR plus additional properties outside the MKSR. Other than the sites listed
above, there are no additional contributing historic properties of SIHP-26869 within 500 m of the
proposed project area.
Because the significance of the Mauna Kea Summit Region Historic District is dependent
on contributing historic properties regardless of those properties’ distance from a project area, PCSI
conducted a visibility analysis5 to show which known historic properties outside the 500 m radius
would be visually impacted as a result of the proposed decommissioning project (Figure 11). It is
The visibility analysis or viewshed analysis was undertaken using the Visibility Analysis Plugin in QGIS and a derived TIN DEM
model using 5 ft isoline data for Mauna Kea.
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Figure 10. Mauna Kea Summit Region Showing Traditional Cultural Properties and Historic Properties in Relation to the Hōkū
Keʻa Observatory, the Astronomy Precinct, and a 500 meter Buffer around Hōkū Keʻa.

Site 21209

Site 26224

Site 21438 Kūkahauʻula

Visibility Access to Observatory

Figure 11. Visibility Analysis of Hōkū Keʻa Observatory from Historic Properties in the MKSR.
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assumed here that the removal of the Hōkū Keʻa observatory and generator would have an overall
positive significance impact on the sites with visibility access to the buildings (Table 3) by increasing
or partially restoring the qualities of location, setting, and feeling as described in HAR 13-275-6(b).
Table 3. List of Sites With Visibility Access to Hōkū Keʻa Observatory
50-10-23-21209
50-10-23-21406
50-10-23-21407
50-10-23-21408
50-10-23-21410
50-10-23-25830
50-10-23-26224
50-10-23-27579
50-10-23-27581
50-10-23-27585
50-10-23-27586
50-10-23-27587
50-10-23-27589
50-10-23-27590
50-10-23-27592
50-10-23-27598
4.0 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 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.
4.1 CONSULTANTS
Consultation letters were sent to 68 entities (community members, community groups, and
State agencies) on 29 and 30 November 2020 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. In addition to background information
provided in the letter, the letter also provided a link to a website where more background information
was provided. 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 4).
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Table 4. 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
Community Groups
KAHEA
No
Nā ‘Ahahui: Moku o Keawe -- Kohala Hawaiian Civic Club
No
Royal Order of Kamehameha
No
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
Education Groups
American Astronomical Society, Executive Office
No
American Astronomical Society, Historical Astronomy Division
Yes
Hanakahi Council--UHH Native Hawaiian Faculty Advisory Group
Yes
Individuals
Bimo Akiona
No
Brannon Kamahana Kealoha
No
C.M. Kahoʻokahi Kanuha
No
Cheyenne Perry
No
Cindy Freitas
No
Clarence Kukauakahi Ching
No
Dr. Kamana'opono Crabbe
No
Dwight Vincente
No
Flores-Case ʻOhana
No
Hank Fergerstrom
No
Hannah Springer
No
J. Leinaʻala Sleightholm
No
Jim Kauahikaua
No
Joseph Kualii Lindsey Camara
No
Kalani Flores
No
Kala Asing
No
Kaliko Kanaele
No
Kama Hopkins
No
Keahi Warfield
No
Kealoha Pisciotta
No
Kehaulani Costa
No
Kimo Lee
No
Lanny Sinkin
No
27

Table 4. List of Agencies, Groups, and Individuals Invited to Consult
Lehua Vincent
No
Leilani Lindsey-Kaapuni
No
Mamo Bezilla
No
Mehana Kihoi
No
Michael Akau
No
Mike Kaleikini
No
Mike McCartney
No
Moses Kealamakia Jr.
No
Nelson Ho
No
Patrick Kahawaiolaa
No
Paul K. Neves
No
Pua Case
No
Richard Ha
No
Thomas Chun
No
Tiffnie Kakalia
No
Walter Kaneakua
No
William Freitas
No
Wilma Holi
No
Shane Palacat-Nelsen
No
Leningrad Elarianoff
Yes*
Uʻilani Naipo
No
Kālepa Baybayan
Yes
Kimo Lee
No
Wally Lau
No
Nakoolani Warrington
No
Wally Ishibashi
No
*Mr. Elarianoff provided a response in conjunction with the proposed new telescope at Halepohaku.

In addition to the direct mailings, PCSI met with the Kahu Kū Mauna council (KKMC) on 22
October 2020 and 18 March 2021 to discuss the decommissioning 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.
Finally, an invitation to participate in the consultation process was published in the Public
Notices section of the December 2021 (Figure 12) edition of the Ka Wai Ola newsletter (Office of
Hawaiian Affairs).
4.2 RESPONSES
There were no responses following the Public Notice publication in the Ka Wai Ola
newsletter.
Six 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. Below are summaries of the responses as well as a brief
discussion of how the recommendation was implemented:
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Figure 12. Screen Capture of the December 2021 Public Notice Published in the Ka Wai Ola
Newsletter.

29

•

•

The Office of Hawaiian Affairs (OHA) requested methodological and regulatory
clarification for the CIA as well as clarification concerning the project area’s
restoration plan and status within the HRS 6E process.
o

The current CIA was updated to clarify and expand on the regulatory
framework.

o

The current CIA was updated to include an expanded description of the
restoration plan

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

•

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

•

The additional reports were integrated into the CIA

An email providing links to the overall project, including background
information and project details was provided

One anonymous member of the American Astronomical Society, Historical
Astronomy Division provided the following comment:

About 1968 there were two 24-inch telescopes installed in domes on the summit
ridge of Mauna Kea. In 1970 or so the 88-inch telescope came online. One of the
24-inch telescopes was moved to Leeward Community College on Oahu in the
1980's. What this project is about is the removal of the second telescope [Hōkū
Keʻa], which has been operated by University of Hawaii, Hilo for some time. I used
this telescope quite a bit from 1992 to early 1996 and helped establish the
existence of a new class of non-radially pulsating stars. The prototype is gamma
Doradus.
•

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. Chad Baybayan) expressed willingness to
discuss historic sites on the summit.
o

Mr. Baybayan’s comments were discussed as part of the KKMC
meetings

5.0 POTENTIAL PROJECT CULTURAL IMPACTS AND RECOMMENDATIONS
5.1 ARCHITECTURE
5.1.1 Identification and Inventory of Historic Properties (HAR §13-275-5)
Two buildings on site are over 50 years in age:
•
•

Observatory – Built 1968
Generator Building – Built ca. 1968

5.1.1.1 Evaluation of Significance (HAR §13-275-6) and Integrity
Neither of the buildings are evaluated as eligible for the Hawaiʻi State Register of Historic
Places under any criteria established in HAR §13-275-6(b). Despite significance relating to its role
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as the first telescope put into use at the Mauna Kea Stellar Observatory, and as a component of
the "highest stellar observatory in the world", the Observatory has lost integrity due to replacement
of the dome, wood interior walls, metal exterior walls, the installation of a new doorway opening, a
replaced original door, and removal of both the original (and a second) telescope. (see section 4.2
for information concerning an astronomical project using the Hōkū Keʻa Observatory).
Likewise, the Generator Building that supported the observatory function is also evaluated
as not eligible for the Hawaiʻi State Register of Historic Places under any criteria established in
HAR §13-275-6(b). It lacks integrity of association, setting, and feeling due to the modifications to
the building it originally supported. On its own, and without an eligible property to anchor its
significance, it does not have sufficient significance or integrity for listing on the state or national
registers.
5.2 ARCHAEOLOGY
While no known above-ground historic (archaeological) properties will be impacted directly
by the decommissioning project, there will likely be a short-term impact to Kūkahauʻula while the
structures and subsurface utilities are removed. Those effects may include ground disturbance,
temporary noise impacts, and temporary restricted access to the project area.
However, following the removal of the existing structures and subsurface utilities, a
mandated Site Restoration Plan will be implemented to partially restore the project area (see
above). Hence, there will be no anticipated long-term negative impact of the decommissioning
project on Kūkahauʻula or other known significant historic properties within the MKSR or the Mauna
Kea Summit Region Historic District. The removal of the observatory and generator, and partial
restoration of the site area will likely serve to bolster the Hawaii Register of Historic Places integrity
of location, setting, and feeling of sites within the MKSR and Historic District as previously
determined by SHPD and defined in HAR §13-275-6(b).
5.3 CONSULTATION
With respect to the Ka Paʻakai analysis (as described in Section 4.0), 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.
5.4 RECOMMENDATIONS
5.4.1 Architecture: Determining effects to significant historic properties (HAR §13-275-7)
Both buildings will be demolished as part of the decommissioning project. Since they are
evaluated as not eligible, the Proposed Effect is “No historic properties affected”.
5.4.2 Archaeology: Determining effects to significant historic properties (HAR §13-275-7)
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
project will occur within a TCP (Kūkahauʻula), it is recommended that a commitment be made to
monitor (with an SHPD-approved monitoring plan) all ground-disturbing activities during the Hōkū
Keʻa Decommissioning project and to implement a Site Restoration Plan in accordance with the
2010 Decommissioning Plan for the Mauna Kea Observatories (a sub-plan of the Mauna Kea
Comprehensive Management Plan).

31

5.4.3 Cultural Monitoring
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.
There will be temporary negative impacts within the project area such as ground
disturbance, noise disturbance, and access restrictions. However, the long-term impact of the
project is anticipated to be positive for historic properties within the MKSR. For the 16 historic
properties listed in Table 4, the result of decommissioning will likely enhance their significance and
integrity of setting, location, and feeling. Because these 16 sites are also contributing resources in
the Mauna Kea Summit Region Historic District, improving aspects of their integrity improves the
overall integrity of the district.
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1.0 INTRODUCTION
Under contract to SSFM, International (SSFM), Pacific Consulting Services, Inc. (PCSI)
has prepared this Archaeological Literature Review with Field Inspection (ALRFI) and Architectural
Evaluation in support of the Hōkū Keʻa Decommissioning Project in the 525-acre Astronomy
Precinct, which is located within the approximately 11,288-acre University of Hawaiʻi-leased (Lease
No. S-419) Mauna Kea Science Reserve (MKSR) on Mauna Kea1, Kaʻohe Ahupuaʻa, Hāmākua
District, Island of Hawaiʻi (TMK [3] 4-4-015:009 por.). The project proponent is the University of
Hawaiʻi-Hilo (UHH), and the land owner is the State of Hawaiʻi. The location of the proposed project
is shown in Figures 1 and 2. The overall project goals are to remove the Hōkū Keʻa Observatory
and Generator buildings (Figure 3), including foundations and associated subsurface utilities, and
restore the approximately 2,178-square foot (0.05 acres) site. The Architectural Reconnaissance
Level Survey (RLS) undertaken by MASON is included as Appendix A.
1.1 PROJECT PURPOSE, REGULATORY GUIDANCE, AND AREA OF POTENTIAL EFFECT (APE)
The objective of developing this ALRFI is to gather together information concerning historic
properties, cultural resources, and traditional practices that may be impacted by the proposed Hōkū
Keʻa Decommissioning project. The current study draws upon and is in compliance with Hawaii
Revised Statutes Chapter 6E-8 as well as Title 13 of the Hawaii Administrative Rules (HAR),
Subtitle 13 (State Historic Preservation Division [SHPD] Rules), Chapter 275: (Rules Governing
Procedures for Historic Preservation Review for Governmental Projects). The ALR will be submitted
to SHPD in order to obtain a “determination letter” for the project (HAR §13-275-3). The
determination letter will provide a response to the recommended actions (with regards to historic
preservation) set forth in this document.
The proposed project activities include:
•

Deconstruction and removal of the Hōkū Keʻa Observatory and Generator Building;

•

Exposure and removal of subsurface utilities between the observatory and the generator
buildings; and

•

Restoration of the site landscape

The Area of Potential Effect is approximately 0.25 acres bounded on the north, south, and east by
a paved road and on the west by a steep slope (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.
Prior to contacting and consulting2 with interested parties familiar with and knowledgeable
of Maunakea’s cultural traditions, PCSI staff conducted a historical and archaeological literature
review of the Hōkū Keʻa Decommissioning project area in order to assess any potential effect on

Where applicable, geographic names follow the Hawaii Geographic Names Board Place Names (October 2018).
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.
1

2

1

2

Figure 1. Mauna Kea Science Reserve Shown on the USGS 1:250,000 Topographic Sheet (1975).

Inset: Hawaiʻi Island

MKSR

3
Hōkū Keʻa Observatory and
Generator Location

Figure 2. Mauna Kea Summit Region and Astronomy Precinct Showing the Location of the Hōkū Keʻa Observatory and Generator
Buildings and APE.

Inset: Hawaiʻi Island

MKSR

Figure 3. Top: Hōkū Keʻa Observatory, View to the South.
Bottom: Hōkū Keʻa Generator Building, View to the West.
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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.
As part of a HRS 343 environmental impact assessment for the project, community
consultation was initiated with community members and groups. The results of the consultation are
summarized below.
2.0 BACKGROUND
2.1 SETTING
Mauna Kea is the highest (4,205 m3 [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;). The oldest stage of volcanism consists of a basaltic shield called the Hāmākua Volcanic
Series (Stearns and Macdonald [1946]) or the Hāmākua Group (Porter 1979a). 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 1979a) (Figure 4). 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 post-shield volcano (U.S.
Geological Survey 2002).
There are numerous cinder cones and associated lava flows on what is commonly known
as the summit plateau (Figure 5). Wentworth and Powers (1941:1197) described the plateau as “a
rudely circular dome 5 or 6 miles in diameter rising between 500 and 1000 feet per mile to a central
area above 13,000 feet.”
The remnants of three or four glacial drift sheets, located above approximately 2,750 m asl
[9,000 ft], are present on Mauna Kea (Porter 1972, 1975; Wolfe et al. 1997). Porter (1972,
1975:247) describes the effects of glaciation on the topography of the summit plateau:
Behind the belt of end moraines lies a broad zone of dominantly erosional
topography irregularly mantled by thin patches of drift. Within this zone, lava-flow
surfaces have been abraded into stoss-and-lee forms [“whaleback ridges] or
roches moutonees] and are extensively striated, and the flanks of cinder cones
have been oversteepened by glacial erosion so they stand at angles of 30 to 34,
instead of the more typical 24 to 26 degrees.
2.2 CLIMATE, HYDROLOGY, FAUNA, AND FLORA
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 (Giambelluca et al. 2014). Prevailing winds at the
summit are from the east-northeast.

3
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Figure 4. Mauna Kea Summit Region Showing Volcanic Series.

Inset: Hawaiʻi Island
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Figure 5. The Summit Plateau Looking Northeast with Pōhakoloa Gulch in the Foreground, Puʻu Kūkahauʻula (summit) at the top
center, and Puʻu Makanaka in the Distance.

Lake Waiau, to the southwest of the summit, is the only permanent body of water on the
summit plateau (Maciolek 1982). Two intermittent streams, Pōhakuloa Gulch and Waikahalulu
Gulch, originate near the lake.
Vegetation above the 3,000 m (9,842 ft) elevation is classified as a semiarid, barren alpine
tundra (Krajina 1963) consisting of lichens, mosses, and bunch grasses such as Trisetum
glomeratum and Agrostis sandwichensis (Hartt and Neal 1940; Krajina 1963; Mueller-Dombois and
Krajina 1968; Smith, Hoe and O'Connor 1982). A lower xerophytic scrub zone, extending down to
2,100 m (6,890 ft) elevation, is characterized by the presence of Styphelia douglasii, Vaccinium
peleanum and Coprosma spp., in addition to the higher elevation species.
In the summit region there is an "aeolian zone" occupied by a variety of insects (Howarth
and Montgomery 1980; Papp 1981) that are believed to have been the only resident fauna in the
alpine desert prior to European contact.
2.3 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. 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.
2.3.1 Summit 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 well-acquainted 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
8
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Figure 6. Portion of C.J. Lyons 1884 Map Titled North Side of Mauna Kea Information Sketch, with Kūkahauʻula, Līlīnoe, and
Waiau Highlighted (Hawaii State Archives Registered Map 1210).
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Figure 7. Portion of Map Titled Summit Peaks of Mauna Kea Surveyed by W.D. Alexander (Hawaii State Archives Registered
Map 1860).
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Figure 8. Portion of Map Titled Kaohe and Humuula Hawaii Government Survey Map by C.J. Lyons 1891 (Hawaii State Archives
Registered Map 1641).

names, along with that of Waiau, appear on Lyon’s 1884 sketch map (Figure 6) and Līlīnoe and
Waiau are repeated in the next survey of the summit region in 1892 by Alexander (Figure 7).
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.” Lyons’ 1891 map (Figure 8) shows “Poliahu?”
located east of Līlīnoe, however this location likely refers to a feature other than a peak or cinder
cone.
According to Pukui and Elbert (1986:377) Waiau means “swirling water of a current.” Maly
and Maly (2005:vi) give the following account of Waiau:
Waiau, named for the mountain goddess, Waiau (Ka piko o Waiau), and home of
the moʻo (water-form) goddess Moʻo-i-nanea. Place where piko of newborn
children were taken to ensure long life; and from which “ka wai kapu o Kane” (the
sacred water of Kane) was collected. These practices are still participated in at
the present time.
Native Hawaiian traditions state that ancestral akua (gods, goddesses, deities) reside
within the summit area, physically manifested in earthly form as puʻu, and as the waters of Waiau.
Native Hawaiian genealogical mele (poems, chants) explain the centrality of Mauna Kea within
Hawaiian genealogy and cultural geography. Mele recount that as a result of the union of Papa and
Wākea, who are considered the ancestors of Native Hawaiians, the island of Hawaiʻi was birthed.
In the Mele a Pakuʻi, a chant describing the formation of the earth, Mauna Kea is likened as the
first-born of the island children of Papa and Wākea, who also gave rise to Hāloa, the first man from
whom all Hawaiians are descended (Kamakau 1991:126 in Maly and Maly 2005:7-8). A mele
hānau (birth chant) for Kamehameha III, who was born in 1814, describes the origins of Mauna
Kea:
Born of Kea was the mountain,
The mountain of Kea budded forth.
Wākea was the husband, Papa
Walinuʻu was the wife,
Born was Hoʻohoku, a daughter,
Born was Hāloa, a chief,
Born was the mountain, a mountain-son of Kea
(Pukui and Korn 1973:13-28 in Maly and Maly 2005:9).
Some contemporary Native Hawaiian cultural practitioners continue to view Mauna Kea as
a first-born 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:A368).
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 Pūpū-kani-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 Ka-Miki was sent atop Mauna Kea’s summit to the royal compound of
Poliʻahu, Līlīnoe, and their ward, Ka-piko-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:
12

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 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-inanea] 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).
2.3.2 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 sea-fishing 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
13

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 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.
2.3.3 Cultural Practices and Belief
Cultural practices and beliefs involving Mauna Kea have been changing since the arrival
of the earliest Polynesian settlers, an evolutionary process that continues today. Absent a written
language, Hawaiian practices and beliefs were originally recorded in chants and oral histories that
were passed on from generation to generation for over 1,000 years. The earliest written records
14

of native Hawaiian beliefs and practices were created by European explorers and settlers in the
late eighteenth century.
A variety of cultural and religious beliefs and practices pertain to and are occurring on the
mountain today. Whereas some traditional and customary Hawaiian practices and beliefs have
survived and have gained wider practice in recent generations, other traditional and customary
cultural practices and beliefs appear to not be in practice. In addition, recent archaeological and
ethnographic studies of Mauna Kea show that contemporary practices and beliefs have developed
based on modern beliefs or have evolved from a traditional practice or belief. The difficulty in
thoroughly documenting cultural practices is increased by the reluctance of some cultural
practitioners to describe their practices and beliefs to researchers.
Traditional and customary cultural practices and beliefs have been defined as “those
beliefs, customs, and practices of a living community of people that have been passed down
through generations, usually orally or through practice” (Parker and King 1998:1; PHRI 1999:1).
Traditional and customary cultural practices and beliefs contribute to the maintenance of a
community’s cultural identity and demonstrate historical continuity through the present. This is
demonstrated through actual practice or through historical documentation of a practice or belief,
including both written and oral historical sources (Parker and King 1998:1; PHRI 1999:2).
Contemporary cultural practices and beliefs have been defined as “those current practices
and beliefs for which no clear specific basis in traditional culture can be clearly established or
demonstrated – for example, the conducting of ritual ceremonies at sites or features for which no
such prior traditional use and associated beliefs can be demonstrated. In some cases, however, it
may be possible to demonstrate the reasonable evolutionary development of a contemporary
practice from an earlier traditional practice” (PHRI 1999:3).
Modern-day oral history interviewees have described their knowledge concerning the
presence of and meaning of ahu and burials in the summit region as well as other cultural practices
such as the construction and maintenance of kūahu (family shrine), the scattering of cremated
remains, piko deposition in Wai`au, as well as navigation and orienteering. Other cultural practices
are described in more detail in Maly (1999), Maly and Maly (2005), and Orr (2004), and summarized
in McCoy and Nees (2010).
2.3.3.1 Ahu and Kūahu
Morphologically, ahu are a pile or mound of stones that may have served historically as
altars or shrines, markers signifying burial locales, ahupua`a boundaries, or trail routes; the term
kūahu refers more specifically to a shrine or alter maintained by a family. In the 1880s and 1890s,
two surveyors, J.S. Emerson and E.D. Baldwin, independently denoted various ahu located upon
puʻu in the lowlands surrounding Mauna Kea and the presence of “a pile of stones on the highest
point of Mauna Kea” (Maly and Maly 2005:494-502, 505). While Emerson and Baldwin’s
observations confirm the presence of ahu as they are defined morphologically, the surveyors did
not specifically assign functional meanings for the ahu on Mauna Kea.
Oral history consultants have noted the presence of ahu in the summit region and their
general function (as described above) without necessarily identifying the specific function of specific
ahu (Orr 2004:47; Maly 1999:A-134, -372; Maly and Maly 2006:A-183, -335, -349, -565). In 2004
(Orr 2004), Kealoha Piscotta described erecting a kūahu on Mauna Kea that consisted of a stone
from her family, noting that “it [the place] was very beautiful and I was always attracted to that place.
I prayed at that place all the time” (Orr 2004:52). Piscotta also noted that “some of the shrines mark
the birth stars of certain ali`i…and also birth and death” (Orr 2004:47).
In 1998 the Royal Order of Kamehameha I erected a lele (altar) on the summit near Site
26224 (USGS benchmark). While maintaining the same approximate location, the lele has been
extensively modified over time. The lele is approximately 330 m southeast of the Hōkū Keʻa
Observatory.
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2.3.3.2 Piko Beliefs and Practices
The cultural weight that Mauna Kea carries within the Hawaiian community is also evident
in the phrase, “piko kaulana o ka `āina,” which translates as “the famous summit of the land” and
is used as a term of endearment (Maly 1999:A-3). However, the phrase also expresses the belief
that the mountain is a piko (the navel, the umbilical cord) of the island and for this reason it is sacred
(Maly 1999:D-20). In this context, the significance of the cultural practice of transporting and
depositing a baby’s piko on Mauna Kea can be understood to connect a child to her family as well
as to the land. As noted in Maly (1999) and Maly and Maly (2006), families may entrust a family
member to collect piko and deposit them in specific locations on Mauna Kea including Lake Waiau,
the summit, and springs.
2.3.3.3 Burial
Some cultural practitioners have knowledge of burials located at a number of puʻu on
Mauna Kea’s western and eastern slopes, including Ahumoa, Kemole, Papalekoki, Mākanaka,
Kihe, Kanakaleonui, Kaupō, and Puʻu Oʻo (Maly 1999:A-22, -48, -75, -165, -250, -279, -351, -395,
-397) and even connect family and ancestral burials to the mountain (Maly 1999:240).
Scattering cremated ashes today is a contemporary cultural practice that has taken the
place of traditional interment practices. Traditionally, cremation was not a common practice in
Hawaiian culture, and when it was done it was a punishment and meant to defile the dead person.
Writing in the 1830s, native Hawaiian historian David Malo stated that “the punishment inflicted on
those who violated the tabu of the chiefs was to be burned with fire until their bodies were reduced
to ashes” and that cremation was practiced on “the body of anyone who had made himself an
outlaw beyond the protection of the tabu” (Malo 1951:57, 20).
Native Hawaiian historian and ethnologist Mary Kawena Pukui explains why cremation was
a defilement “…if the bones were destroyed, the spirit would never be able to join its ʻaumakua”
(Pukui et al. 1972:109). Contemporary thought concerning cremation, however, may be changing.
Pualani Kanakaʻole Kanahele explained in 1999 that while the scattering of cremation remains on
Mauna Kea may be viewed by some as non-traditional, she notes that “…it may not be the iwi
[bones] itself, but the ashes are the essence of what is left of the iwi. It doesn’t matter, it’s going
back” (Maly 1999:A-377).
2.3.3.4 Navigation/Orienteering
Maly and Maly (2005:95) speculate that it is likely that kilo hōkū (observing and discerning
the nature of the stars) was practiced on Mauna Kea, as the gods and deities associated with the
mountain are also embodied in the heavens, but such accounts are absent from the historical
literature. One oral history consultant believed that a platform (“navigational heiau”) was present
on the Mauna Kea summit before the observatories (Maly 1999:A-349).
Another cultural consultant, Kealoha Piscotta, stated that “the lake [Waiʻau] is like the
navigation gourd,” a concept which she learned from her auntie (Orr 2004:45). Piscotta also stated
that moʻolelo passed down from her auntie describe solstice alignments with Mauna Kea and that
the solstices were marked from the Mauna Kea summit. Piscotta is interested in understanding
how the solstice alignments work and has concerns that the view plane from Mauna Kea has been
diminished and obstructed by the leveling of puʻu and the erection of observatory domes (Orr
2004:54-55).
3.0 PREVIOUS ARCHAEOLOGY
A number of research and cultural resource management studies have been undertaken
in the University of Hawaiʻi-managed areas of Mauna Kea. Within the MKSR, which includes the
Astronomy Precinct and the Hōkū Keʻa project area, the first systematic archaeological
investigations were carried out in 1975-76 in the context of a National Science Foundation funded
research project on the Mauna Kea Adze Quarry (McCoy 1977, 1990; Cleghorn 1982; Allen 1981;
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Williams 1989). Between 1976 and 2005, several site-specific reconnaissance surveys were
undertaken (Table 1). Between 2005 and 2010, OMKM undertook a comprehensive archaeological
inventory survey (AIS) of the MKSR, recording or re-recording 263 historic properties as
summarized in Table 2. Figure 9 shows the location of previous archaeological studies in the
Astronomy Precinct.
In addition to the above and in accordance with the Mauna Kea Comprehensive
Management Plan (CMP 2009) and Mauna Kea Cultural Resource Management Plan (McCoy et
al. 2009), OMKM developed a Burial Treatment Plan (Collins et al. 2014) and a Long-Term Historic
Properties Monitoring Plan (Gosser et al. 2014) based on the results of the AIS (McCoy and Nees
2010). Since 2012, OMKM has implemented the monitoring program outlined in Gosser et al.
(2014). A traditional cultural property assessment (Langlas et al. 1997) has also been conducted
in the MKSR.

Table 1. Previous Archaeological Studies in the Mauna Kea Science Reserve
Year
Project
Survey Type
Reference
1975-76

NSF Research Project on the
Mauna Kea Adze Quarry

Reconnaissance
and inventory

McCoy 1976, 1977; Cleghorn
1982

1981a

Kitt Peak National
Observatory

Reconnaissance

McCoy 1981

1982

Hawaii Institute for
Astronomy

Reconnaissance

McCoy 1982a and McEldowney
1982

1982

Caltech Telescope

Reconnaissance

McCoy 1982b

1983

Mauna Kea Observatory Power
Line

Reconnaissance

Kam and Ota 1983

1984

NSF Grant-in-Aid Survey

Reconnaissance

McCoy 1984

1987

Summit Road Improvement

Reconnaissance

Williams 1987; McCoy 1999

1988

VLBA Telescope

Reconnaissance

Hammatt and Borthwick 1990

1990

Subaru Telescope

Reconnaissance

Robins and Hammatt 1990

1990

Gemini Telescope

Reconnaissance

Borthwick and Hammatt 1990

1991

Pu`u Mākanaka

Reconnaissance

McCoy 1999a

1995

SHPD site relocation and GPS
recording

Reconnaissance

McCoy 1999a

1997

SHPD transect survey

Reconnaissance

McCoy 1999a

1997

TCP Assessment

Assessment

Langlas et al. 1997

1999

SHPD survey of Pu’u Wekiu

Reconnaissance

McCoy 1999a

20052009

OMKM Archaeological
Inventory Survey of MKSR

AIS

McCoy and Nees 2010

2012present

OMKM Assessment of Historic
Properties in the MKSR

Assessment

Gosser and Nees 2014, 2015,
2016, 2017, 2018, 2019

a

Bolded entries are archaeological projects within the Astronomy Precinct and shown in Figure 9.
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Figure 9. Mauna Kea Summit Region Showing Previous Archaeological Studies Conducted in the Astronomy Precinct.

Hōkū Keʻa
Observatory

3.1 SUMMARY DESCRIPTION OF HISTORIC PROPERTIES
While no above-ground archaeological sites have been recorded within the Hōkū Keʻa
Observatory project area, four primary types of historic properties have been recorded in the
MKSR: (1) shrines; (2) adze manufacturing “workshops”; (3) burials; (4) and probable survey
markers. Each type of property is briefly described below. Table 2 summarizes the number and
variety of historic property types found in the Science Reserve. The summary includes two
previously identified traditional cultural properties, and 261 examples of what are commonly called
archaeological sites.
Table 2.. Historic Property Types in the MKSR
Site Type
Number Percent Total
Traditional Cultural Properties
2
0.76
Shrines and Possible Shrines
141
53.41
Mauna Kea Adze Quarry Complex Sites
67
25.38
Burials and Possible Burials
29
10.98
Stone Markers/Memorials
15
5.68
Temporary Shelters
3
1.14
Historic Campsites
2
0.76
Historic Transportation Route
1
0.38
Maunakea Summit Region Historic District
1
0.38
Unknown Function
3
1.14
TOTAL
264
100%
3.1.1 Traditional Cultural Properties
Traditional cultural properties (TCP) are a type of historic property formally defined for the
first time in 1998 in National Register Bulletin 38 (Guidelines for Evaluating and Documenting
Traditional Cultural Properties). A TCP:
…can be defined generally as one that is eligible for inclusion in the National
Register because of its association with cultural practices or beliefs of a living
community that (a) are rooted in that community’s history, and (b) are important in
maintaining the continuing cultural identity of the community (Parker and
King:1998:1).
Parker (1993) notes that an important difference between TCP and other kinds of historic
properties is that the significance of TCP “cannot be determined solely by historians,
ethnographers, ethnohistorians, ethnobotanists, and other professionals. The significance of
traditional cultural properties must be determined by the community that values them” (Parker
1993:5).
Dr. Charles Langlas of the University of Hawaii at Hilo conducted a TCP assessment of
Mauna Kea in 1997 as part of the cultural resource management studies for the Hawaii Defense
Access Road and Saddle Road Project. In 1999-2000, SHPD designated three areas as TCP
because of their association with legendary figures and on-going cultural practices. Two TCP
(Kūkahau`ula [the summit] and Puʻu Līlīnoe) are in the MKSR; the Hōkū Keʻa Observatory and
Generator buildings are within the Kūkahauʻula TCP. A third TCP, Lake Waiau, is located in the
Mauna Kea Ice Age Natural Area Reserve.
The cultural significance of Kūkahauʻula was highlighted in a Chapter 6E-8 and Section
106 review letter of the proposed Keck Outrigger project by SHPD in 1999 (Hibbard to McLaren
1999). Relevant portions of the review letter (which is included in the CRMP [McCoy 2009:
Appendix B]) are presented below:
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Several lines of evidence lead us to the conclusion that the cluster of cones is an
historic property… The first line of evidence indicating the cultural and historical
importance of the summit is that, at a minimum, some portion of the summit cluster
bore the name Kukahau`ula who appears as a character in recorded Hawaiian
traditions and as a figure in legends about Mauna Kea. As a character in traditional
histories and genealogies, he is the husband of Lilinoe and is named as an
`aumakua (family deity) of fishermen. A descendant, Pae, was known as an
exceptional fisherman whose bones were coveted for fishhooks by the paramount
chief Umi. In one legend, Kukahauʻula is cast in a more fanciful role as the suitor
or husband of Poliahu, the deity of snow and, poetically, his name is said to allude
to the pink hue that can be seen reflecting from the snow-covered summit. Lilinoe
plays a similar role in the mountain's traditions in that she appears both as a
traditional character and a mythical figure. She is, however, even more frequently
associated with the summit region of Mauna Kea. In addition to being the wife of
Kukahauʻula in some traditions, she is said to have been buried near the summit
and is called the "woman of the mountain." One tradition has her being an ancestor
of the illustrious Mahi family who served as warriors and attendants to the
paramount aliʻi of Hawaii Island. In legends, Lilinoe becomes the embodiment of
fine mist, the literal meaning of her name, and as such is the companion or sister
of Poliahu.
While the association between the summit and Kukahauʻula is sufficiently clear, it
is not as clear which specific topographic features in the summit the name
encompasses. The conclusions drawn here that Kukahauʻula, and thus its
association with a significant individual and character, probably applied to the
entire summit cluster relies on a couple of arguments. First, use of the name Puʻu
o Kukahauʻula in the boundary testimonies and in subsequent notes of field
surveys indicates that the name was applied, at a minimum, to the cinder cone
(i.e., puʻu) as a whole and not just to the highest peak or what would generally be
considered the summit in English usage. Second, on the early survey maps (i.e.,
1884 to 1891 and 1891), the name Kukahauʻula is written to the east of the cluster
of cones and is not immediately associated with a particular point. In contrast, the
highest point on the mountain on these maps is labeled the "summit" and "summit
cone" and the triangulation marker on the northeastern peak of the cluster is
labeled "Mauna Kea."
At this time, it cannot be known with certainty how Hawaiians during the early
historic period and their predecessors would have viewed the cluster or what
purposes they may have had to make and name particular distinctions within the
cluster. Given the unified appearance of the cluster and the prominence of the
name Kukahauʻula, however, it seems reasonable, if not probable, that this name
applied to this entire landscape feature, including that which is now called Puʻu
Hau Oki.
3.1.2 Shrines and Possible Shrines
Shrines are the most common site type in the MKSR. The primary characteristic of all the
sites on Mauna Kea that have been interpreted as shrines is the presence of one or more upright
stones that the Hawaiians called ʻeho or pohaku ʻeho, which translates as “god-stone” (cf. Andrews
2003; Pukui and Elbert 1971; Buck 1957; Emory 1938). The conventional view of these and other
kinds of Polynesian “god-stones” is that they were “places for the gods to inhabit,” or “abodes of
the gods,” as opposed to icons or actual representations of the gods (Best 1976; Buck 1957; Handy
1927).
A number of shrines consist of just a single upright, while others are characterized by
multiple uprights arranged in different patterns on a variety of different kinds of foundations.
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Kenneth Emory, who was the first one to describe the shrines on Mauna Kea and note their East
Polynesian affinities, was of the opinion that the uprights represented or symbolized separate gods.
3.1.3 Mauna Kea Adze Quarry Complex
The Mauna Kea Adze Quarry Complex consists of two physically discrete but functionally
interrelated parts: (1) the quarry proper, which is defined as the source areas of tool-quality basalt,
and (2) diverse activity remains located outside of the quarry proper as just defined. These include
isolated adze manufacturing by-products (e.g., cores, flakes), hammerstones and unfinished adzes
in various stages of completion found by themselves and also found with shrines and possible
burials. The Mauna Kea Adze Quarry is also a National Historic Landmark.
3.1.4 Burials and Possible Burials
Prior to the 2005-2009 survey (McCoy and Nees 2010), the only positively identified human
remains in the MKSR were located on the summit of Puʻu Mākanaka. Jerome Kilmartin, a surveyor
with the United States Geological Survey, noted the presence of human remains on this prominent
cinder cone in 1925. The 2005-2009 survey identified 29 sites with a total of 48 features in the
MKSR that have been interpreted as burials or possible burials. Of the 48 features, five are
confirmed burials and 43 are possible burials. Sites classified as possible burials lack the physical
evidence of human bone, but include other physical factors common to burial sites on Mauna Kea
including topographic location and architectural characteristics.
3.1.5 Historic Transportation Route
The only direct evidence of the Umi Koa Trail is a single horseshoe found in close proximity
to the route shown on the USGS Mauna Kea Quadrangle maps.
3.1.6 Stone Markers/Memorials
One of the more ambiguous classes of sites are piles or stacks of rocks believed to be a
marker of some kind or a memorial to some person or event. In all but a couple of cases the actual
function is unclear. There are 15 sites that may have been survey markers, piles of stones left by
unknown visitors as memorials of their visit to the top of a cinder cone or way-markers along an
unmarked trail. The stacked cairns are unlike the piled mounds that have been interpreted as
burials. Two of the 15 sites are USGS survey markers, one on the Kūkahauʻula summit, and one
on Puʻu Poliʻahu.
3.1.7 Temporary Shelters
The evidence for “habitation” in the MKSR is meager. Crude stone walls have been
recorded at various localities in the MKSR, usually in association with other features such as lithic
scatters. One walled overhang shelter was found directly below a ridge-top shrine. All of these
remains are interpreted as temporary shelters based on their morphology and environmental
setting.
3.1.8 Historic Camp Sites
Possibly two camps occupied by the United States Geological Survey (USGS) survey team
in 1925 were found on the northern and northeastern slope of the mountain near Puʻu Māhoe and
Puʻu Mākanaka. McCoy and Nees (2010) provide additional information concerning the historic
camps.
3.1.9 Historic Districts
During the preparation of the 1999 Master Plan for Mauna Kea, SHPD proposed that the
cultural landscape on the top of Mauna Kea be recognized as the Mauna Kea Summit Region
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Historic District (see Figure 1). The historic district proposal was summarized in the cultural impact
assessment for the Master Plan (PHRI 1999:30-32) and discussed in more depth as part of the
Keck Outrigger project (Hibbard 1999; NASA 2005). The Institute for Astronomy (IfA), NASA, and
other parties agreed that the proposed district, which includes all of the Mauna Kea Science
Reserve, the DLNR Natural Area Reserve, and additional areas lower on the mountain, meets the
eligibility criteria for inclusion on the National Register of Historic Places. The district is now listed
in the Statewide Inventory of Historic Places as Site 50-10-23-26869.
3.2 HISTORIC PROPERTIES WITHIN 500 M OF THE HŌKŪ KEʻA OBSERVATORY
While there is no formal declaration on how far from a proposed project a project proponent
must extend a search for historic properties, a radius of 500 meters was selected for the current
project due to the nature of the proposed work, the local landscape, and the abundance of publiclyavailable supporting literature concerning historic properties in the summit region. Figure 10
identifies historic properties within or near the Hōkū Keʻa project area.
3.2.1 Site 50-10-23-26224
Site 26224 is a USGS marker located on the summit of Kūkahauʻula (Puʻu Wekiu). The
marker is a brass disc cemented to a metal pole, roughly 10.0 cm in diameter. The marker was
unearthed and displaced on the east slope of the puʻu sometime after 2012. The marker was
located approximately 2.0 m northwest of a modern shrine, commonly referred to as the “lele,”
discussed above (Figure 10).
3.2.2 Site 50-10-23-21209
Site 21209 was not officially recorded until 1999 (McCoy 1999), but has been known since
at least 1935 (Bryan 1979:35). Since 1999, the site has been altered to the point that none of the
original features (a mound and an oval alignment) are extant. Photographs from the mid 2000s
suggest that rock removed from Site 21209 and surrounding areas has possibly been incorporated
into the nearby “lele.” (Figure 10)
Described as a possible burial, there is no evidence of a subsurface interment in the
absence of the above-ground features. However, over time, charred bone fragments (possibly
cremated remains) have been observed between the summit USGS marker and Site 21209.
3.2.3 Site 50-10-23-21438
As shown in Figure 10, Kūkahauʻula has a large, irregular boundary, which was determined
based on the geological extent of the three puʻu that comprise the summit; there are no humanmade above-ground historic properties directly associated with Kūkahauʻula, although the sites
noted above are within its boundaries. The northwestern portion of Kūkahauʻula extends into the
Astronomy Precinct. All of the observatories at the summit, except for the Caltech Submillimeter
Observatory, the James Clerk Maxwell Telescope, and the Submillimeter Array, are within
Kūkahauʻula.
3.2.4 Site 50-10-23-26869
As noted above, the Mauna Kea Summit Region Historic District includes all historic
properties within the Mauna Kea Science Reserve plus additional properties outside the
management control of OMKM. Other than the sites listed above, there are no additional
contributing historic properties of SIHP-26869 within 500 m of the proposed project area.
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Figure 10. Mauna Kea Summit Region Showing Traditional Cultural Properties and Historic Properties in Relation to the Hōkū
Keʻa Observatory, the Astronomy Precinct, and a 500 meter Buffer around Hōkū Keʻa.

Site 21209

Site 26224

Site 21438 Kūkahauʻula

4.0 ANTICIPATED FINDS
Based on the archival background, past land use, and previous archaeological studies, it
is anticipated that no above-ground or subsurface archaeological resources will be recorded during
the Hōkū Keʻa Observatory Decommissioning project. It is likely that ground-disturbing activities
associated with the original construction of the observatory and auxiliary buildings sufficiently
altered the original ground surface that any historic properties, if they were present, have been
destroyed.
5.0 FIELD INSPECTION
On 17 April 2020 PCSI conducted a field inspection of the Hōkū Keʻa project area. As well,
the project has been inspected yearly since 2012 by PCSI as part of OMKM’s ongoing monitoring
of historic properties within the UH-managed areas on Mauna Kea. Other than the Hōkū Keʻa
Observatory and generator buildings (see Figure 3), no above-ground historic properties or surface
archaeological deposits were identified or recorded.
6.0 PROJECT IMPACT ASSESSMENT
6.1 ARCHITECTURE (SEE APPENDIX A)
6.1.1 IDENTIFICATION AND INVENTORY OF HISTORIC PROPERTIES (HAR §13-275-5)
Two buildings on site are over 50 years in age:

•
•

Observatory – Built 1968
Generator Building – Built ca. 1968

6.1.1.1 Evaluation of Significance (HAR §13-275-6) and Integrity
Neither of the buildings are evaluated as eligible for the Hawaiʻi State Register of Historic
Places under any criteria established in HAR §13-275-6(b). Despite significance relating to its role
as the first telescope put into use at the Mauna Kea Stellar Observatory, and as a component of
the "highest stellar observatory in the world", the Observatory has lost integrity due to replacement
of the dome, wood interior walls, metal exterior walls, the installation of a new doorway opening, a
replaced original door, and removal of both the original (and a second) telescope. (see 5.3
Consultation Responses for information concerning an astronomical project using the Hōkū Keʻa
Observatory.
Likewise, the Generator Building that supported the observatory function is also evaluated
as not eligible for the Hawaiʻi State Register of Historic Places under any criteria established in
HAR §13-275-6(b). It lacks integrity of association, setting, and feeling due to the modifications to
the building it originally supported. On its own, and without an eligible property to anchor its
significance, it does not have sufficient significance or integrity for listing on the state or national
registers.
6.2 ARCHAEOLOGY
While no above-ground archaeological properties will be impacted by the decommissioning
project, there will likely be a short-term impact to Kūkahauʻula while the structures and subsurface
utilities are removed. Those effects may include ground disturbance, temporary noise impacts, and
temporary restricted access to the site area.
However, following the removal of the existing structures and subsurface utilities, a
mandated Site Restoration Plan will be implemented to restore the site area. Hence, there will be
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no long-term impact of the decommissioning project on Kūkahauʻula. Likewise, the project, while
not considering the entire Kūkahauʻula TCP or the Mauna Kea Summit Historic District, will serve
to enhance or bolster the Hawaii Register of Historic Places integrity of setting as previously
determined by the SHPD.
6.3 CONSULTATION RESPONSES
In an effort to more completely understand the cultural and historical background within
and around the project area and bring as much information to bear on the decision-making process
for this project, PCSI sought community input. Sixty-eight entities (community members, community
groups, and State agencies) were sent letters (66 by email and two by 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. In addition, the letter provided a
link to a website where more background information was provided. The 68 entities were identified
by OMKM primarily through interactions as part of previous undertakings within University of Hawaii
managed lands on Mauna Kea (see Appendix B).
Six responses were returned. None of the responses provided specific information
concerning historic properties, cultural resources, or traditional practices within the project area but
did provide commentary and recommendations to strengthen the CSR:
•

The Office of Hawaiian Affairs (OHA) requested methodological and regulatory
clarification for the CSR as well as clarification concerning the project area’s
restoration plan and status within the HRS 6e process.

•

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.

•

The University of Hawaii-Hilo Hanakahi Council (UHH Native Hawaiian Faculty
Advisory Group) requested a presentation (scope and delivery to be determined);
and

•

One anonymous member of the American Astronomical Society, Historical
Astronomy Division provided the following comment:

About 1968 there were two 24-inch telescopes installed in domes on the summit
ridge of Mauna Kea. In 1970 or so the 88-inch telescope came online. One of the
24-inch telescopes was moved to Leeward Community College on Oahu in the
1980's. What this project is about is the removal of the second telescope [Hōkū
Keʻa], which has been operated by University of Hawaii, Hilo for some time. I used
this telescope quite a bit from 1992 to early 1996 and helped establish the
existence of a new class of non-radially pulsating stars. The prototype is gamma
Doradus.
•

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. Chad Baybayan) expressed willingness to
discuss historic sites on the summit (pending)
7.0 RECOMMENDATIONS

7.1 ARCHITECTURE: DETERMINING EFFECTS TO SIGNIFICANT HISTORIC PROPERTIES (HAR §13-275-7)
Both buildings will be demolished as part of the decommissioning project. Since they are
evaluated as not eligible, the Proposed Effect is “No historic properties affected”.
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7.2 ARCHAEOLOGY: DETERMINING EFFECTS TO SIGNIFICANT HISTORIC PROPERTIES (HAR §13-275-7)
Based on the results of research and consultation, it is recommended that the effect
determination for this project is “No historic properties affected.” However, because the project will
occur within a TCP (Kūkahauʻula), it is recommended that a commitment be made to monitor (with
an SHPD-approved monitoring plan) ground-disturbing activities during the Hōkū Keʻa
Decommissioning project and to implement a Site Restoration Plan in accordance with the 2010
Decommissioning Plan for the Mauna Kea Observatories (a sub-plan of the Mauna Kea
Comprehensive Management Plan).
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June 11, 2020
Tanya Gumapac-McGuire
State Historic Preservation Division
Kakuhihewa Building
601 Kamokila Blvd., Suite 555
Kapolei, HI 96707
Re:

Reconnaissance Level Survey for Environmental Assessment and HRS
6E-8 Review – Decommissioning Hōkū Keʻa Educational Observatory,
Mauna Kea Science Reserve, Hawaiʻi, Hawaiʻi, TMK: [3] 4-4-015:009

Dear Tanya,
MASON was hired by PCSI, who is under contract to the SSFM and the
University of Hawaiʻi, to evaluate the effects of work proposed as part of the
decommissioning of the two Hōkū Keʻa Observatory and Generator Building
at Mauna Kea, Hawaiʻi. To follow is a summary of our findings in support that
we prepared to support the project’s Environmental Assessment (EA) and
HRS 6E-8 Review requirements. Attached is the Reconnaissance Level Survey
(RLS) our office prepared.
Identification and Inventory of Historic Properties (HAR §13-275-5)
Two buildings on site are over 50 years in age:
• Observatory – Built 1968
• Generator Building – Built ca. 1968
Evaluation of Significance (HAR §13-275-6) and Integrity
Neither of the buildings are evaluated as eligible for the Hawaiʻi State
Register of Historic Places. Despite significance relating to its role as the first
telescope put into use at the Mauna Kea Stellar Observatory, and as a
component of the "highest stellar observatory in the world", the Observatory
has lost integrity due to replacement of the dome, wood interior walls, metal
exterior walls, the installation of a new doorway opening, a replaced original
door, and removal of both the original (and a second) telescope.
Likewise, the Generator Building that supported the observatory function is
also evaluated as not eligible for the Hawaiʻi State Register of Historic Places.
It lacks integrity of association, setting, and feeling due to the modifications to
the building it originally supported. On its own, and without an eligible
property to anchor its significance, it does not have sufficient significance or
integrity for listing on the state or national registers.
Determining effects to significant historic properties (HAR §13-275-7)
Both buildings will be demolished as part of the decommissioning project.
Since they are evaluated as not eligible, the Proposed Effect is “No historic
properties affected”.

(Proposed) Mitigation (§13-275-8)
No mitigation is proposed at this time, as no historic architectural properties
are affected.
PCSI, SSFM, and the University of Hawaiʻi at Hilo’s Office of Mauna Kea
Management are seeking the State Historic Preservation Division’s (SHPD)
concurrence on these findings. Thank you for your assistance.
Sincerely,

Polly Tice
Research Section Director
Enclosures

RLS Form 2/2018

State Historic Preservation Division
Reconnaissance Level Survey – Survey Form
Instructions: Submit this completed form with the completed SIHP request form and 6E Filing Fee Form electronically
to: dlnr.intake.shpd@hawaii.gov
For additionally guidance on completing this form, please see the Architecture Branch Survey Guidelines available on
the SHPD website.
_____________________________________________________________________________________________

1. Review Type: Indicate which review process this survey was requested under
HRS 6E-08, HAR 13-275

HRS 6E-42, HAR 13-284

2. Project Information: Indicate the document in which this survey was requested
2.1) Log No. [e.g. 2017.1234]
2.2) Doc No. [e.g. 1708MB27]
2.3) Other:
3. Contact Information:
3.1) Name: Dennis

Gosser

3.3) Street Address: 720

3.2) Company:

PCSI, Inc.

Iwilei Road

3.4) County: Honolulu

3.5) State:

3.7) Phone: 222-0209

3.8) Email: dennis@pcsihawaii.com

HI

3.6) Zip Code:

4. Property Location:
4.1) TMK [e.g. (3) 1-2-003:004]:
4.2) Street Address: Mauna
4.3) County: Hilo

(3) 4-4-015:009

Kea Access Road
4.4) State: HI

4.5) Zip Code:

5. Property Classification:
5.1) Ownership:
Private

Public

5.2) Classification
Building

District

Site

Structure

6. Property Function:
6.1) Current:

Observatory and Generator Building (vacant)

6.2) Historic: Air

Force observatory and generator building

Object

RLS Form 2/2018
7.

Property Description:
7.1) Date of Construction:

1968/ca. 1968

7.2) Provide a description of the property, including the character defining features, summarize alterations to
the property, and provide an evaluation of the property’s integrity of materials, design, feeling, location,
association, workmanship, and setting.

The two structures associated with the facility that will be decommissioned are an Observatory (1968), and a cinder
block Generator Building (date unknown, but likely ca. 1968). The observatory is a small, one-story structure with a
dome roof, set on a slab foundation. Its circular plan measures approximately 20' in diameter, and the apex of the
dome is about 19 feet in height. The observatory's interior wood walls, exterior siding, doors, and dome roof were
replaced in 2008, and the original 24" telescope was removed that same year. In 2010, a new telescope was
installed but was later removed in 2018.
Integrity
Observatory: Integrity of location and setting are retained. Integrity of design is mostly retained. However, integrity
of materials, workmanship, feeling, and association are impaired since historic character defining features and
materials were removed and replaced, including the original fiberglass dome, wood walls, and the telescope itself.
Generator Building: Integrity of location, design, materials, workmanship, are retained. However, integrity of setting,
feeling, and association are impaired because of the reconstruction of the associated dome observatory.
Historical Background:
The structures were built as components of the "Mauna Kea Stellar Observatory," an approximately $2.5 million
observatory complex centered around an 88-inch telescope, along with two smaller, 20-foot auxiliary dome
observatories, each with 24-inch telescopes. Once completed, the overall Mauna Kea complex was known as the
"world's highest major astronomical observatory" ("Workmen on Mauna Kea race with winter weather"). One of the
smaller, 20-foot dome observatories built as part of the complex is what is known today as "Hoku Kea." (the other
was operated by the National Aeronautics and Space Administration (NASA). The Air Force facility was actually the
first observatory component completed as part of the Mauna Kea Stellar Observatory. Put into intermittent operation
in 1968 before the other telescopes, it initially relied on auxiliary generators for power. (Construction of a permanent
access road had delayed installation of a permanent electrical utility.) It is not known exactly when the extant,
supporting Generator Building was completed or put into use. By 1970, the Air Force telescope was equipped with
a unique device "said to be the best infra-red radiation detector in the world [that] can measure wavelengths down
to one millimeter" ("A Worthwhile Visit With The Mauna Kea Stargazers").
The Mauna Kea Stellar Observatory project was spearheaded by Dr. John Jefferies, Director of the Hawaii Institute
for Astronomy, and Dr. William M. Sinton, professor of physics and astronomy of the University of Hawaii. It was
built with NASA funding. John Jefferies explained how the Air Force project on Mauna Kea came about by saying,
"In 1967 the US Air Force contacted Bill Sinton with the request that he submit a proposal to build a 24-inch
telescope on Mauna Kea for infrared work. They wanted to map the sky so as to be able to differentiate between
man-made and astronomical sources and decided that Mauna Kea would be the best site to do this. The instrument
became the first regularly scheduled telescope on Mauna Kea and was in great demand"
(https://www.ifa.hawaii.edu/history/jefferies/24inch.shtml). Later, the Air Force gave the 24 inch telescope to UH.
However, by the early 2000s, the 24-inch telescope was rarely being used by UH Hilo students. It was considered
small and by 2008 had fallen into disrepair (Henderson, "A scope for the students.") The University of Hawaii's
Institute for Astronomy gave the site to UH-Hilo. In 2002, UH Hilo received a $650,000 grant from the National
Science Foundation for a new telescope and spent an additional $650,000, mainly to renovate the Observatory
building where the telescope would be housed. A 2008 newspaper article reported, "The first telescope placed on
the top of Mauna Kea was removed Monday in order to make way for a new, bigger scope that will allow students
and researchers to peer even further into space" ("UH-Hilo telescope is down from the Mountain").
The new 36 inch telescope was designed to be operated remotely from UH-Hilo, and was named "Hōkū Keʻa", the
Hawaiian navigational name for the "Southern Cross." The Observatory renovations were completed in 2008, and
the 36 inch telescope was installed in 2010. Its purpose was for research and education of both UH graduate and
undergraduate students and area high school students (Henderson, "A scope for the students"). However, the
Observatory and telescope were beset by numerous problems and never became fully operable. Plans for
decommissioning were made in 2015, and the telescope was removed in 2018 (Brestovansky, "Removal on Track).

RLS Form 2/2018

8.

Eligibility Recommendation:
8.1) Provide a recommendation of eligibility to the Hawai‘i Register of Historic Places including applicable
criteria and areas of significance.

Recommendation of eligibility
The Observatory is evaluated as not eligible for the Hawaii State Register of Historic Places. Despite significance
relating to its role as the first telescope put into use at the Mauna Kea observatory, and as a component of the
"highest stellar observatory in the world" ("Plans Near Completion for Mauna Kea"), it has lost integrity due to
replacement of the dome, wood interior walls, modified exterior walls, installation of a new doorway opening, and
replaced original door, and removal of both the original and a second telescope.
The Generator Building is also evaluated as not eligible for the Hawaii State Register of Historic Places. It lacks
integrity of association, setting, and feeling due to the modifications to the observatory it originally supported. On its
own, and without an eligible property to anchor its significance, it does not have sufficient significance or integrity
for listing on the State or National Registers.

RLS Form 2/2018

8.Sources
Eligibility Recommendation:
8.1) Provide a recommendation of eligibility to the Hawai‘i Register of Historic Places including applicable
criteria and areas of significance.

"A Worthwhile Visit With The Mauna Kea Stargazers." Hawaii Tribune-Herald. May 14, 1970. P. 6.
Brestovansky, Michael. "Removal on Track." West Hawaii Today. January 12, 2020. P. A6.
Boller & Chivens. Accessed at http://bollerandchivens.com/?p=2547 on May 21, 2020.
Henderson, Terrie. "A scope for the students", Hawaii Tribune-Herald, March 8, 2008. P. 1.
Hurley, Timothy. "UH plans to take down small telescope," Honolulu Star-Advertiser. July 10, 2015. P-A23.
Ketchum, Larry. "24-Inch Scopes Summit-Bound," Hawaii Tribune-Herald, August 4, 1968. P. 1.
"Plans Near Completion for Mauna Kea." Honolulu Star-Bulletin. January 19, 1967.
"UH-Hilo telescope is down from the Mountain." Hawaii Tribune Herald, August 15, 2008, P. 1
University of Hawaii. John Jefferies: Astronomy in Hawaii 1964-1970, accessed May 2020, at:
https://www.ifa.hawaii.edu/history/jefferies/24inch.shtml
"Workmen on Mauna Kea race with winter weather." Honolulu Star Bulletin. Dec 5, 1968. Page F-9.

RLS Form 2/2018

9.

Attach Photographs: provide sufficient photographs to illustrate the property’s main features. At a minimum
provide the following:
Quantity
1-2
1-2
1-2

Description
Street view(s) of the resource and setting
Main Facades
interior photos(s) if applicable

10. Attach Map showing the location of the property

CHECKLIST

✔ Reconnaissance Level Survey Form (this form)

✔ Photographs
✔ Map

Filing Fee Form
SIHP Request Form

Aerial View of site (Source: PCSI)

"Air Force 24-Inch", ca. 1970 (Source: John Jefferies: Astronomy in
Hawaii 1964-1970)

View of original 24-inch Air Force telescope (Source: Boller &
Chivens website.)

View of original 24-inch Air Force telescope at work (Source:
Boller & Chivens website.)

Removal of the original telescope and original dome, August of 2008
(Source: "UH-Hilo telescope is down from the Mountain." Hawaii Tribune
Herald, August 15, 2008, P. 1)

Present-day view of original door location in
Observatory. (Source: PCSI)

Present day view of door opening added to
Observatory in 2008.(Source: PCSI)

Present day view of Observatory interior.
(Source: PCSI)

Present day view of Observatory interior showing
door opening installed in 2008 (Source: PCSI)

Rear view of Generator Building. (Source: PCSI)

Front view of Generator Building (Source: PCSI)
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Community Consultation List
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STATE GOVERNMENT
Entity
Department of Hawaiian Home Lands
DLNR State Historic Preservation Division
Office of Hawaiian Affairs
Hawaii State Aha Moku Advisory Committee
COMMUNITY GROUPS
KAHEA
Nā ‘Ahahui: Moku o Keawe -- Kohala Hawaiian Civic
Club
Royal Order of Kamehameha
Royal Order of the Crown of Hawai`i
Perpetuating Unique Educational Opportunities
(P.U.E.O)
Queen Liliʻuokalani Trust
Nā Wahine O Kamehameha
Kailapa Community Association
Pi‘ihonua Hawaiian Homestead Community Association
Laʻi ʻŌpua Association
Waimea Hawaiian Homesteaders’ Association
Keaukaha Community Association
EDUCATION GROUPS
American Astronomical Society, Executive Office
American Astronomical Society, Historical Astronomy
Division
Hanakahi Council--UHH Native Hawaiian Faculty
Advisory Group
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
B-2

Responded to Request
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

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
Wilma Holi
Shane Palacat-Nelsen
Leningrad Elarianoff
Uʻilani Naipo
Kālepa Baybayan
Kimo Lee
Wally Lau
Nakoolani Warrington
Wally Ishibashi
1
2

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes*
No
Yes
No
No
No
No

*Mr. Elarianoff provided a response in conjunction with the proposed new telescope at
Halepohaku.
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appropriate inquiries in conformance with the standards and practices set forth in 40 CFR 312.

Myounghee Noh
Environmental Professional
Myounghee Noh & Associates, L.L.C.
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EXECUTIVE SUMMARY
Myounghee Noh & Associates, L.L.C. (MNA), was retained in February 2020 to conduct a Phase
I Environmental Site Assessment (ESA) for the Hōkū Ke‛a subject property, approximately 0.05acre portion of the 11,216-acre parcel on Maunakea1, Island of Hawai‛i, identified by the Tax Map
Key (TMK) of Island 3, Zone 4, Section 4, Plat 015, and Parcel 009 (TMK [3] 4-4-015:009). At
the time of this Phase I ESA, the subject property was owned by the State of Hawai‛i. This Phase
I ESA is being conducted for the University of Hawai‛i (UH) at Hilo, for the decommissioning
and removal of the Observatory and Generator Building located on the subject property.
The purpose of this Phase I ESA is to identify recognized environmental conditions (RECs) at the
Hōkū Ke‛a subject property, with respect to the range of contaminants within the scope of the
Comprehensive Environmental Response, Compensation and Liability Act and petroleum
products. Findings from the Phase I ESA will aid in determining necessary and appropriate actions
during demolition of the Observatory and Generator Building. A Phase I ESA consists of four
parts. Three of those parts are intended to collect information that will aid in the identification of
RECs at the subject property. The information collection parts of the Phase I ESA are a review of
state, federal, and local environmental records; a site reconnaissance; and interviews with key site
personnel and other individuals with knowledge of the subject property. The fourth part of the
Phase I ESA is a report that documents the collection of information about the subject property
and evaluation of that information towards determining the presence of RECs at the subject
property.
Sites immediately adjoining the Hōkū Ke‛a subject property include the United Kingdom Infrared
Telescope (UKIRT) and unused land. The surrounding area contains 12 observatories within the
Maunakea Science Reserve in the summit area and located on a ridgeline on the southeastern side
of the 528-acre Astronomy Precinct. The subject property was accessed from Maunakea Access
Road.
FINDINGS
No records of State Sites of Interest, delisted National Priorities List sites, Comprehensive
Environmental Response, Compensation, and Liability Information System sites, Resource
Conservation and Recovery Act non-Corrective Action Treatment, Storage, and Disposal
facilities, State or Federal Brownfield sites, landfill or solid waste disposal sites, State Voluntary
Cleanup sites, institutional controls/engineering controls registries, State Hazardous Waste Sites,
or Federal Emergency Response Notification System list sites were identified at the subject
property or in the adjacent areas of the subject property.
During the site reconnaissance, MNA observed no indication of recognized environmental
conditions (REC) at the Hōkū Ke‛a subject property.
1The University of Hawaiʻi at Hilo has requested the use of the spelling “Maunakea”. Maunakea is spelled as one word in this
document because it is considered the traditional Hawaiian spelling (Ka Wai Ola, Vol. 25 No. 11). Maunakea is a proper noun,
therefore spelled as one word in Hawaiian. This spelling is found in original Hawaiian language newspapers dating back to the
late 1800s when the Hawaiian language was the medium of communication. In more recent years Maunakea has been spelled as
two words, which literally mean “white Mountain”. Spelled as two words it is a common noun that could refer to any white
mountain versus the proper name of this particular mountain on Hawaii Island. The common “Mauna Kea” spelling is only used
in this document where Mauna Kea is used in published or public documents, such as the “Mauna Kea Science Reserve”.
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MNA interviewed Dr. Pierre Martin, UH Associate Professor of Astronomy, David Lonborg with
the UH Institute for Astronomy, Ligaya Hill with UH Hilo Facilities Planning & Coordination,
Bruce Teramoto of UH Manoa Construction Management, Stewart Hunter of Maunakea
Observatories Support Services, and Frederick Klasner, Natural Resource Program Manager for
the Office of Maunakea Management (OMKM). No RECs were identified based on information
provided in the interviews. At the time of this writing, responses to inquiries were pending from
the State of Hawai‛i Department of Land and Natural Resources Land Division and Office of
Conservation and Coastal Lands.
Limitations/Data Gaps/Deviations
This Phase I site assessment involved review of the 2016 Phase I Site Assessment Report and
records request for the subject property. MNA requested records from the Hawai‛i Electric & Light
Company and the State of Hawai‛i Department of Health Hazard Evaluation and Emergency
Response Office, Solid and Hazardous Waste Branch, and the Wastewater Branch. Due to the
COVID-19 pandemic, records were unavailable at the time of this writing. MNA requested
information about any releases of hazardous materials or petroleum products, as well as other
environmental hazards, on or near the subject property from the County of Hawai‛i Fire
Department (HFD). HFD had not responded at the time of this writing. Per project submittal
requirement, MNA proceeded with the preparation of this Phase I ESA and an update to this report
will occur upon receipt of requested records.
Subject Property
No potential RECs were identified at the subject property, the Hōkū Ke‛a Observatory, during this
Phase I ESA.
Surrounding Area
Non-REC
No RECs were confirmed at the subject site, immediately adjoining sites, or surrounding areas2.
Additional information regarding these sites and areas are provided in Appendix A –
Environmental Data Resources (EDR) Reports and Maps.
RECOGNIZED ENVIRONMENTAL CONDITIONS
Myounghee Noh & Associates, L.L.C., conducted a Phase I Environmental Site Assessment in
conformance with the scope and limitations of ASTM E 1527-13 of the subject property Hōkū
Ke‛a Observatory in a portion of TMK (3) 4-4-015:009 located on Maunakea, Island of Hawai‛i.
Any exceptions to, or deletions from, this practice are described in Section 7.0 of this report. This
assessment has revealed no evidence of recognized environmental conditions.
2At

the time of the Phase I site reconnaissance, the UH 88” Telescope (Facility ID 9-603620) was located approximately 264 feet
to the east northeast. At this site, one 4,000-gallon diesel underground storage tank (UST) had been removed and is permanently
out of use. There was no release documented in association with this tank removal, and therefore it is not considered a REC.
The Canada-France-Hawai‛i Telescope Observatory (Facility ID 9-603457) was located approximately 417 feet to the northeast.
One 5,000-gallon diesel UST is reported to be present. There were no violations associated with the currently-in-use UST, and
therefore it is not considered a REC.
A failure of hydraulic line released hydrocarbons to the concrete slab inside of the Caltech Submillimeter Observatory in May 2009
(NRC-HEER 20090527-1500). Contaminated soil was limited to the sub-slab fill and was excavated to the extent possible. During
a Phase I ESA, CSO determined the release to be a REC; however, due to the distance from the subject property, approximately
1/4-mile to the northeast, and the removal of impacted soil in 2009, it is not considered a REC associated with the site of the Hōkū
Ke‛a decommissioning project.
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1.0

INTRODUCTION

This report presents the results of a Phase I Environmental Site Assessment (ESA) of the Hōkū
Ke‛a Observatory subject property occupying an approximately 0.05-acre portion of the parcel
located on the summit of Maunakea, Island of Hawai‛i, and identified by the Tax Map Key (TMK)
of Island 3, Zone 4, Section 4, Plat 015, and Parcel 009 (TMK [3] 4-4-015:009). According to the
County of Hawai‛i Real Property Tax Office website, the subject property did not have a physical
address. The location of the subject property Hōkū Ke‛a Observatory and associated Generator
Building is identified in Figure 1.
This Phase I ESA was conducted by Myounghee Noh & Associates, L.L.C., herein referred to as
MNA, for the University of Hawai‛i (UH) at Hilo. At the time of this Phase I ESA, the subject
property was owned by the State of Hawai‛i.
1.1

PURPOSE

The purpose of this Phase I ESA is to identify any recognized environmental conditions (RECs)
at the subject property, with respect to the range of contaminants within the scope of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and
petroleum products. This practice is intended to permit a user to satisfy one of the requirements
to qualify for the innocent landowner defense to CERCLA liability, “all appropriate inquiry into
the previous ownership and uses of the site consistent with good commercial or customary
practice.” The term recognized environmental condition denotes the presence, or likely presence,
of any hazardous substances or petroleum products on the property under conditions that indicate
an existing release, a past release, or a material threat of a release into structures on the property
or into the ground, groundwater, or surface water of the property (ASTM International, 2013).
This report is part of the Phase I ESA conducted for the subject property. The assessment was
conducted in accordance with the practices described in Standard Practice for Environmental Site
Assessments: Phase I Environmental Site Assessment Process (ASTM International, 2013).
1.2

DETAILED SCOPE OF SERVICES

A Phase I ESA has four components: records review, site reconnaissance, interview, and report.
MNA conducted this ESA using information sources with the potential to identify past or current
releases of hazardous substances or petroleum products into the subject property. Adjoining
properties were also evaluated for their potential to impact the subject property. Per the ASTM
International Phase I ESA Standard, adjoining properties include parcels touching the subject
property as well as those properties across a roadway (ASTM International, 2013).
Due to the subject property being situated within a larger parcel, the subject property in this report
is within the footprint of the Hōkū Ke‛a Observatory and includes the observatory and generator
building, immediately adjoining sites include the United Kingdom Infrared Telescope (UKIRT)
site and unused land, and the surrounding area of the Maunakea Science Reserve is the remaining
portion of the overall 11,215.554-acre parcel.
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1.2.1 Site History
Where available and as needed, MNA sought historical and current topographic maps, tax records,
fire insurance maps, and aerial photographs to identify previous and current uses of the property,
adjoining properties, and the surrounding area.
1.2.2 Regulatory Records
MNA examined government records with respect to environmental conditions, citations,
complaints, and permits at the subject property, at adjoining properties, and within the surrounding
area. MNA utilized a records search provided by Environmental Data Resources, Inc. (EDR), to
review records from the following federal and state programs:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

National Priorities List (NPL)
Delisted NPL
Resource Conservation and Recovery Act (RCRA) facilities that are undergoing “corrective
action” (CORRACTS)
RCRA-Treatment, Storage, & Disposal (TSD)
Federal and State/Tribal Comprehensive Environmental Response, Compensation and
Liability Information System (CERCLIS) List
CERCLIS No Further Remedial Action Planned (NFRAP) List
Federal and State/Tribal Institutional Controls (IC)/Engineering Controls (EC) List
State/Tribal Voluntary Response Program (VRP)
Federal and State/Tribal Brownfields
Solid Waste and Landfill
Leaking Underground Storage Tank (Leaking UST)
RCRA-Violators/Enforcement
Underground Storage Tank (UST)
Emergency Response Notification System (ERNS)
RCRA-Large Generator
RCRA-Small Generator
Hawai‛i Sites of Interest
Hawai‛i Releases
Hawai‛i Land Use Controls

Additionally, MNA requested records from the Hawai‛i Electric & Light Company and the State
of Hawai‛i Department of Health (HDOH) Hazard Evaluation and Emergency Response (HEER)
Office, Solid and Hazardous Waste Branch (SHWB), and the Wastewater Branch (WWB).
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1.2.3 Site Reconnaissance
MNA performed a site reconnaissance to obtain information indicating the likelihood of
contamination, to interview available site personnel, and to conduct a brief assessment of the
adjoining properties. During the site reconnaissance, MNA looked for a variety of indicators of
environmental hazards including, but not limited to, stained surface soil, dead or stressed
vegetation, hazardous substances, aboveground and underground storage tanks, disposal areas,
groundwater wells, drywells, and sumps. Sampling and testing of air, soil, surface water, or
groundwater were not part of this assessment.
1.2.4 Site Geology and Hydrogeology
MNA reviewed published information for the property and surrounding area on surface and
subsurface conditions such as topography, drainage, surface water bodies, subsurface geology, and
groundwater. MNA used this information to assess the potential for migration and impact of the
subject property by releases of hazardous substances or petroleum products from surrounding
facilities.
1.2.5 Data Evaluation and Reporting
MNA evaluated the information collected and prepared this report as part of the assessment.
Section 2 presents the site background information; Section 3 user provided information; Section
4 information collected from records review; Section 5 site reconnaissance; Section 6 interviews;
Section 7 data gaps; Section 8 key findings and opinion; and Section 9 conclusion.
1.3

SIGNIFICANT ASSUMPTIONS

The conclusion presented in this report is based upon the assumption that reasonably ascertainable
and relevant information pertaining to the environmental condition of the subject property was
made available to MNA during the assessment. Information obtained from government agencies
and other resources is presumed to be accurate and updated. Additionally, information collected
in interviews is collected in “good faith” and believed to be true and accurate to the best knowledge
of the interviewee.
1.4

LIMITATIONS AND EXCEPTIONS

The Phase I ESA provides a “snapshot” of the property conditions at the time of the assessment.
Findings, opinions, and conclusions apply to property conditions existing at the time of the
investigation and those reasonably foreseeable. They do not apply to conditions at, or changes to,
the property, of which MNA is not aware, could not reasonably be aware, and has not had the
opportunity to evaluate.
This report is based upon visual observations of the subject property and its vicinity, interpretation
of the available historical and regulatory information and documents reviewed, interviews of
individuals with knowledge of the subject or surrounding property, and informational revisions
requested by UHH. MNA cannot ensure the accuracy of the historical or regulatory information.
This report is intended exclusively for the purpose outlined and applies only to the subject property.
This Phase I ESA excludes hazardous materials, such as asbestos and lead paint, and investigation
of geophysical or geotechnical concerns. No surface or subsurface sampling was involved.
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1.5

SPECIAL TERMS AND CONDITIONS

This Phase I ESA was conducted and prepared by MNA for the exclusive use of the UH at Hilo.
This report shall not be relied upon or transferred to any other party without written authorization
from UH at Hilo.
1.6

USER RELIANCE

This report is an instrument of service of MNA, which summarizes its findings and opinions with
respect to recognized environmental conditions at the subject property. Findings and opinions are
predicated on information that MNA obtained on the dates and from individuals stated herein, from
public records reviewed, a site reconnaissance, and ancillary Phase I ESA activities. This assessment
relies upon the accuracy and completeness of the information provided. The information obtained for
this assessment is used without extraordinary verification. It is possible that other information exists
and is discovered, or environmental conditions change subsequent to the submittal of this Phase I ESA
report, to which MNA shall not be held responsible for exclusion.

2.0

SITE DESCRIPTION

This section contains location and legal description; site and vicinity general characteristics;
current and past subject property use; structures, roads, and other improvements; and current and
past use of adjoining properties.
2.1

LOCATION AND LEGAL DESCRIPTION

The subject property is located at TMK (3) 4-4-015:009. There is no physical address associated
with the subject property. County tax records indicate the property zoning as conservation,
indicating that it is located within the State Land Use Conservation District. A TMK map is
presented in Figure 2.
2.2

SITE AND VICINITY GENERAL CHARACTERISTICS

The subject property is described in the Final Environmental Assessment, UH 24-Inch Telescope
Observatory Renovation (National Science Foundation, 2006):
The Project Site is located at the current site of the UH 24-inch Telescope
Observatory. The observatory sits on the southeastern side of the 528-acre
Astronomy Precinct within the 11,288-acre Maunakea Science Reserve located at
the summit of Maunakea, Hāmākua, Island of Hawai‛i, State of Hawai‛i. It is
located 40 miles northwest of the town of Hilo and 26 miles southeast of the town
of Waimea. The Project Site is approximately 6 miles northwest of the Hale Pōhaku
and Maunakea Visitor Information Station. It can be reached from Route 200 – the
narrow and winding Saddle Road, so named because it runs between the two major
volcanic mountains, Mauna Load and Maunakea, at an elevation of 6,600 feet. The
Maunakea Access Road intersects the Saddle Road at Mile 28 and winds its way
up the slopes of Maunakea.
The Maunakea Science Reserve, which is overseen by OMKM, was established in 1968 when the
Board of Land and Natural Resources approved a 65-year lease of the summit area, (Group 70
International, Inc., 2000).
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2.3

GEOLOGY

Hawai‛i Island is the youngest of the Hawaiian chain of classical shield volcanoes formed by a
“hotspot” of magma continually forcing its way through the overriding oceanic plate material as
the Pacific Plate moves towards the east-southeast. Thus, the oldest islands in the Hawaiian Chain
are the atolls of the northwestern Hawaiian Islands while the youngest is Hawai‛i Island.
Shield volcanoes pass through different stages of their lives and put simply, these are the following:
submarine, shield, post-shield, erosional, rejuvenation, atoll, and seamount. The Island of Hawai‛i
is composed of the following five dormant, extinct, and active volcanoes in different stages of
shield volcanism: Kohala (post-shield, extinct), Maunakea (post-shield, dormant/extinct), Hualālai
(shield, active), Mauna Loa (shield, active) and Kīlauea (shield, active). Maunakea is the highest
insular peak on earth. The dome is 30 miles across and studded with cinder cones, most of which
are near the top and clustered into zones, indicating that the volcano was built over rifts trending
eastward, southward, and westward (Stearns, 1985). The subject property is located on Maunakea
and is surfaced by ash from scoria cones of 14,000 to 65,000 years of age (Wolfe, E.W, & Morris,
J., 1999).
The entire Hawai‛i Island is subject to geologic hazards, especially lava flows and earthquakes.
Volcanic hazard in the vicinity of the subject property is assessed by the United States Geologic
Survey and indicated as Zone 7 on a scale of ascending risk of 9 to 1 (Wright, T.L. et al., 1992).
The Zone 7 designation indicates a younger part of the dormant Maunakea volcano, which has
been covered by lava flows within the past 10,000 years, (USGS, 2019).
The United States Department of Agriculture Natural Resources Conservation Service classifies
the surface of the subject property as cinder land with 20 to 40 percent slopes (United States
Department of Agriculture, 2016). Both the irrigated and non-irrigated land capability
classifications are 8s, indicating that this site has limitations that preclude commercial plant
production and that restrict its use to recreational purposes, wildlife habitat, watershed, or aesthetic
purposes. The “s” subclassification indicates that the soil is limited primarily because it is shallow,
droughty, or stony.
2.4

HYDROLOGY AND HYDROGEOLOGY

The hydraulic gradient of the basal groundwater within basaltic bedrock formations is, in general,
from mountain areas to the shoreline. According to the Mink and Lau Technical Report #191,
published by the UH, Water Resources Research Center, the subject property is located above the
East Maunakea aquifer sector and the Onome‛a aquifer system. Mink and Lau (1993) describe the
hydrogeology of this aquifer sector and system as follows:
The boundary of the East Maunakea Aquifer Sector follows a topographic divide
from the peak of Maunakea northwest to Waimea, then northerly along Lālākea
where Maunakea and Kohala rocks meet, to Kukuihaele above Waipi‛o Bay. The
southern boundary follows the Mauna Loa/Maunakea contact from Humu‛ula Saddle
along the Wailuku River to Hilo. The aquifer sector is restricted to rocks of the
Maunakea Volcano, the basement of which is the Hāmākua Volcanics. Covering the
Hāmākua Volcanics in many places, especially inland toward the poorly defined rift
zones, are the Laupāhoehoe Volcanics. The early Hāmākua lavas are tholeiitic, but
later flows in the series are alkali. The Laupāhoehoe lavas are alkali. Pāhala Ash
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blankets a portion of the aquifer sector. The only sediments in this sector are recent
alluvium.
Included in the East Maunakea Aquifer Sector are the Honoka‛a, Pa‛auilo, Hakalau,
and Onome‛a aquifer systems. Total area of this sector is 604 square miles, which is
as large as the entire island of O‛ahu.
Boundaries. The Onome‛a Aquifer System is roughly the shape of a rectangle with
a coast to inland boundary length of 24 miles and a width along the coast of 7 miles.
The southern boundary is the contact between the Mauna Loa and Maunakea lavas;
it runs closely parallel with the Wailuku River. The river lies mainly in the aquifer
system. The extent along the coast is from Pepe‛ekeo to Hilo. The inland boundary
goes from Humu‛ula Saddle to the peak of Maunakea.
Geology. Hāmākua Volcanics and Laupāhoehoe Volcanics are about equally
distributed. Exposures of Hāmākua Volcanics dominate at lower elevations.
Numerous volcanic cones lie inland of above 8,500 feet. Ash beds are common, but
sediments are rare. Much of the Wailuku River is emplaced on Laupāhoehoe
Volcanics.
Hydrology. Average annual rainfall increases from 140 inches at the coast to a
maximum of 280 inches, then decreases to 15 inches on the highest slopes of
Maunakea. Many streams are perennial, sustained by both rainfall and perched water.
The Wailuku River is one of the state’s major water courses. Lake Waiau is a perched
water body sitting on top of a clay layer at approximately 13,000 feet above sea level.
Pu‛u Pōhaku sits at an elevation of approximately 13,200 feet above sea level and
occasionally contains perched water.
Groundwater. Aquifers are perched on ash beds and perhaps dense lava flows. Dike
water exists far inland. The basal aquifer is very large but has yet to be explored. A
continuous high level water body contained within the shallow dike complex of
Maunakea is suspected to be at elevation approximately 10,000 feet above sea level,
(Wolfe & Dalrymple, 1997) (University of Hawaii at Hilo, 2006) (National
Aeronautics and Space Administration, 2005). The direction of movement of
groundwater is unknown.
Environment. The high-rainfall region is covered with forests. Sugarcane cultivation,
once the main economic activity, has been discontinued. Small communities are
strung along the belt highway, but the total population is modest. Commercial
forestry is being discussed. Orchards have been planted. Some ranching goes on.
Information for the Onome‛a aquifer is provided in Table 1 and 2 (Mink, J. F. & Lau, L. S., 1993).
Table 1.

Onome‛a Upper Aquifer Classification System

Aquifer Code
Island Code
Aquifer Sector
Aquifer System
Aquifer Type, hydrogeology
Aquifer Condition
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Aquifer Type, geology
Status Code
Development Stage
Utility
Salinity (in mg/L Cl-)
Uniqueness
Vulnerability to Contamination

4–Perched
21111
2–Potential Use
1–Drinking
1–Fresh (<250)
1–Irreplaceable
1–High

mg/L Cl--milligrams per liter of chloride

Table 2.

Onome‛a Lower Aquifer Classification System

Aquifer Code
Island Code
Aquifer Sector
Aquifer System
Aquifer Type, hydrogeology
Aquifer Condition
Aquifer Type, geology
Status Code
Development Stage
Utility
Salinity (in mg/L Cl-)
Uniqueness
Vulnerability to Contamination

80204212
8–Hawai‛i
02-East Maunakea
04-Onome‛a
2–High Level
1–Unconfined
2–Dike
21112
2–Potential Use
1–Drinking
1–Fresh (<250)
1–Irreplaceable
1–Moderate

mg/L Cl--milligrams per liter of chloride

The HDOH Safe Drinking Water Branch has established an Underground Injection Control (UIC)
line to serve as a boundary between drinking water and non-drinking water portions of aquifers.
Areas above (mountain side) of the UIC line are within drinking water portions of the aquifer,
while areas below (ocean side) the UIC are in non-drinking water portions of the underlying
aquifer. The subject property is above the UIC line in an area where the aquifer is designated for
use as drinking water (HDOH Safe Drinking Water Branch, 1999).
2.5

CURRENT USE OF THE SUBJECT PROPERTY

The subject property is owned by the State of Hawai‛i. The observatory and generator building
were built in the 1960s funded by the federal government, and in 1970, the University of Hawai‛i
acquired the telescope, then used for undergraduate instrument training. Currently the observatory
is not in use and the Generator Building is used to store traffic safety supplies and radio equipment.
2.6

STRUCTURES, ROADS, AND OTHER IMPROVEMENTS

The subject property is located in the Maunakea Science Reserve and can be accessed by
Maunakea Access Road which is shared by all user groups in the summit and by visitors. Electrical
and communication lines were available, but no water or toilet facilities were present inside the
Hōkū Ke‛a Observatory or Generator Building. The observatory consists of a 20 ft. structure
resting on a circular concrete slab 20 ft. in diameter. Additionally, a 10x10 ft2 concrete slab leads
to the entrance of the structure. The Generator Building consists of an approximate 15 x 15 ft2.
structure on concrete slab with concrete masonry unit (CMU) walls. A 10 x 10ft2 concrete slab
leads to the entrance of the Generator Building.
2870_2
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2.7

PAST USES OF THE SUBJECT PROPERTY

Information regarding past uses of the subject property was obtained from a review of tax records
(County of Hawai’i, 2020), historic topographic maps, historic aerial photographs (Environmental
Data Resources, Inc., 2020), user provided information, and interviews. Table 3 summarizes the
information available regarding the historical use and users of the subject property.
Table 3.
Users and Primary Uses of Subject Property
Period
Owner/Lessee/Sub-Lessee
Area (acres)
(approx.)
TMK (3) 4-4-015:009 (por.); Maunakea

1969-present

State of Hawai‛i
University of Hawai‛i

0.05

TMK - Tax Map Key

2.8

Primary Use
Astronomy Educational
Facility (including
generator building)

CURRENT AND PAST USES OF ADJOINING PROPERTIES

Information regarding current and past uses of the adjoining properties was obtained from a review
of tax records, historic topographic maps, aerial photographs, and interviews. Property use
information is summarized in Table 4.
Table 4.
Users and Primary Uses of Adjoining Properties
Period
Area
Owner/Lessee/Sub-Lessee
(approx.)
(acres)

Primary Use

TMK (3) 4-4-015:009; Maunakea

State of Hawai‛i
University of Hawai‛i

11,215.554

Maunakea Science
Reserve

State of Hawai‛i
University of Hawai‛i

11,215.554

Maunakea Science
Reserve

State of Hawai‛i
University of Hawai‛i

11,215.554

Maunakea Science
Reserve

1969-1984

State of Hawai‛i
University of Hawai‛i

13,321.054

Pre-1969

Held by the Hawaiian
Kingdom/Territory/State

NA

2015-present
1995-2015
1984-1995

National Astronomical Observatory Japan

Science & Engineering Research Council
National Astronomical Observatory Japan

Science & Engineering Research Council

TMK - Tax Map Key

Maunakea Science
Reserve
Cultural Practices,
astronomical
observation

Information on uses of the subject property prior to 1969 is available in the KPA Study
HiMK67-OMKM on historical and oral history interviews of Mauna Kea.

3.0

USER PROVIDED INFORMATION

This information was obtained by having a user of the Phase I ESA complete a “User
Questionnaire” administered by MNA. The user questionnaires were completed by Mr. Stewart
2870_2
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Hunter, General Manager of Maunakea Support Services, and Dr. Pierre Martin, Associate
Professor, UH at Hilo. The information in the following sections was obtained from these
questionnaires.
3.1

ENVIRONMENTAL LIENS OR ACTIVITY AND USE LIMITATIONS

Mr. Hunter and Dr. Martin were unaware of any environmental cleanup liens and activity or land
use limitations for the subject property.
3.2

SPECIALIZED KNOWLEDGE

Mr. Hunter did not have any specialized knowledge of the subject property. He was not aware of
any spills, chemical releases, or environmental cleanups that have taken place at the subject
property.
Dr. Martin indicated that there were two former gasoline generators in the generator building,
removed in 1977. The generator building has formerly been used as a Ski Patrol storage and
summit lunchroom and currently contains two small radio repeaters. He was not aware of any
spills, chemical releases, or environmental cleanups that have taken place at the subject property.
3.3

VALUATION REDUCTION

As there will be no property transfer, valuation reduction is not applicable.
3.4

OWNER, PROPERTY MANAGER, AND OCCUPANT INFORMATION

The Hōkū Ke‛a Observatory is owned by the State of Hawai‛i and managed by the Department of
Physics and Astronomy at the UH at Hilo. Students benefit from learning technical skills, such as
how to install and operate instruments. UH Hilo planned to have the facility available for local
high school students (Callis, 2015).
3.5

REASON FOR PERFORMING THE PHASE I ESA

The purpose of this Phase I ESA is to identify any recognized environmental conditions (RECs)
at the Hōkū Ke‛a Observatory facility and Generator Building, within the scope of ASTM Standard
E 1527-13, for due diligence related to decommissioning of the facility.

4.0

RECORDS REVIEW

Under ASTM E 1527-13, records are to be reviewed by the environmental professional who may
help identify RECs in connection with the subject property.
4.1

STANDARD ENVIRONMENTAL RECORD SOURCES

MNA used EDR to search standard federal and state government databases for hazardous
substance or petroleum product releases that could impact the subject property. A copy of the
Environmental FirstSearch report is provided in Appendix A.
ASTM E 1527-13 specifies a minimum search distance for specific environmental record sources.
The following sources are specified for incidents or sites within one mile of the subject property:
2870_2
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•
•
•

Federal NPL site list
Federal RCRA CORRACTS TSD facilities list
State Sites of Interest

The following sources are specified for incidents or sites within ½ mile of the subject property:
•
•
•
•
•
•
•
•
•

Federal Delisted NPL site list
Federal CERCLIS list
Federal CERCLIS NFRAP site list
Federal RCRA non-CORRACTS TSD facilities list
State Brownfield Sites
State Hazardous Waste Sites
State landfill and/or solid waste disposal site list
State leaking UST list
State voluntary cleanup program sites

The following sources are for incidents on the subject and adjoining properties:
•
•

Federal RCRA generators list
State registered UST list

Finally, the following are for incidents for the subject property:
•
•
•
•

Federal ERNS list
Federal IC and EC Registries
State IC and EC Registries
State releases list

The following subsections summarize the results of the EDR records review for the datasets listed
above for the Hōkū Ke‛a subject property and immediately adjoining sites (Environmental Data
Resources, Inc., 2020). Additional information on the surrounding area of the Maunakea Science
Reserve are found in the EDR reports provided in Appendix A.
4.1.1 Federal National Priorities List
The NPL, maintained by the United States Environmental Protection Agency (EPA), is a list of
highly contaminated sites that have been identified by the Superfund Amendments and
Reauthorization Act of 1986. No NPL sites were identified within one mile of the subject property
(Environmental Data Resources, Inc., 2020).
4.1.2 Federal RCRA CORRACTS TSD Facilities List
The RCRA CORRACTS TSD facilities list maintained by the EPA contains generators,
transporters, treaters, storers, and disposers of hazardous waste that have reported violations and
are subject to corrective actions. No RCRA CORRACTS TSD facilities were identified within
one mile of the subject property (Environmental Data Resources, Inc., 2020).
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4.1.3 State Sites of Interest
The State Sites of Interest List, maintained by the HDOH Hazard Evaluation and Emergency
Response (HEER) Office, contains facilities, sites, or areas in which the HEER Office has an
interest, or has had an interest, or may investigate. No State Sites of Interest were identified within
one mile of the subject property (Environmental Data Resources, Inc., 2020).
4.1.4 Delisted NPL Site List
The delisted NPL site list, maintained by the U.S. EPA, contains former NPL sites. No delisted
NPL sites were identified within ½ mile of the subject property (Environmental Data Resources,
Inc., 2020).
4.1.5 Federal CERCLIS List
The CERCLIS list, maintained by the EPA, contains sites that are either proposed to be or are on
the NPL list, as well as sites that are in the screening and assessment phase for possible inclusion
on the NPL. No federal CERCLIS sites were identified within ½ mile of the subject property
(Environmental Data Resources, Inc., 2020).
4.1.6 Federal CERCLIS NFRAP Site List
The CERCLIS NFRAP list, maintained by the EPA, contains designated CERCLA sites that, to
the best of the EPA’s knowledge, assessment has been completed and has determined that no
further steps will be taken to list the sites on the NPL. No CERCLIS NFRAP sites were identified
within ½ mile of the subject property (Environmental Data Resources, Inc., 2020).
4.1.7 Federal RCRA non-CORRACTS TSD Facilities List
The RCRA non-CORRACTS TSD facilities list, maintained by the EPA, contains RCRA
permitted facilities that treat, store, or dispose of hazardous waste. No RCRA TSD facilities listed
were identified within ½ mile of the subject property (Environmental Data Resources, Inc., 2020).
4.1.8 State Brownfield Sites
The State Brownfield Sites database, maintained by the HDOH HEER Office, is an inventory of
state designated brownfield sites. Under the Small Business Liability Relief and Brownfields
Revitalization Act, a brownfield is defined as “real property, the expansion, redevelopment, or
reuse of which may be complicated by the presence or potential presence of a hazardous substance,
pollutant, or contaminant.” The EPA provides grants and loans to state and local governments for
the assessment, cleanup, and redevelopment of these properties. Properties located on the state
brownfield list may have received federal funding under this program or be designated a
brownfield for state administration or funding purposes. No state brownfield sites were identified
within ½ mile of the subject property (Environmental Data Resources, Inc., 2020).
4.1.9 State Hazardous Waste Sites
The State Hazardous Waste Sites (SHWS) records are the States’ equivalent to CERCLIS. These
sites may or may not already be listed on the federal CERCLIS list. Priority sites planned for
cleanup using state funds are identified along with sites where cleanup will be paid for by
responsible parties. No EDR identified SHWS were documented on the subject property or
2870_2
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immediately adjoining sites. Appendix A provides records for the Maunakea Science Reserve
surrounding area.
4.1.10 State Landfill/Solid Waste Disposal Sites
The HDOH records contain an inventory of permitted landfills in the State of Hawai‛i. No
permitted solid waste landfills, incinerators, or transfer stations were identified within ½ mile of
the subject property (Environmental Data Resources, Inc., 2020).
4.1.11 State Leaking UST List
The HDOH Solid and Hazardous Waste Branch (SHWB) maintains an inventory of sites with
leaking USTs. No Leaking UST facilities were identified in the EDR for the subject property and
immediately adjoining sites, (Environmental Data Resources, Inc., 2020)3.
4.1.12 State Voluntary Cleanup Sites
The state voluntary cleanup sites list, maintained by the HDOH HEER Office, contains sites
participating in the State’s Voluntary Response Program. No facilities participating in the state
VRP were identified within ½ mile of the subject property (Environmental Data Resources, Inc.,
2020).
4.1.13 Federal RCRA Generators List
The RCRA Generators list, maintained by the EPA, contains small and large quantity generators
of hazardous waste. The determination of generator size is used to establish the risk that the facility
poses to public health and the environment and consequently, the amount of regulation and
reporting required. Large Quantity Generators (LQG) are facilities that generate more than a 1,000
kg/month of hazardous waste and/or more than 1 kg/month of acute hazardous waste. Small
Quantity Generators (SQG) are facilities that generate less than 1,000 kg/month but more than 100
kg/month of hazardous waste and/or less than 1 kg/month of acute hazardous waste. Conditionally
Exempt Small Quantity Generators (CESQG) are facilities that generate less than 100 kg/month
of hazardous waste and/or less than one kg/month of acute hazardous waste.
The EPA also maintains the RCRA No Longer Regulated (NLR) list. This list contains facilities
that were once on the RCRA generators list, but are no longer in business, no longer in business at
the listed address, or are no longer generating hazardous waste substances in quantities that require
reporting. No LQG or SQG sites were identified in the EDR within one mile of the subject
property.
A previously leaking UST was identified at the UH 88” Telescope (Facility ID 9-603620) was
located less than 264 feet from the subject property. The site was issued a Site Cleanup Complete
(SCC)/No Further Action (NFA) letter on 08 September 2003. Refer to Section 8.2 for
determination of impact of this site on the subject property.
The subject property and surrounding areas are not listed in the RCRA NLR site list. Records for
adjoining sites are provided in Appendix A.
3A

previously leaking UST was identified at the UH 88” Telescope (Facility ID 9-603620) was located less than 264 feet from the
subject property. The site was issued a Site Cleanup Complete (SCC)/No Further Action (NFA) letter on 08 September 2003.
Refer to Section 8.2 for determination of impact of this site on the subject property.
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No NLR sites were identified on the subject property or immediately adjoining sites4. Additional
information for the Maunakea Science Reserve surrounding area is provided in Appendix A.
4.1.14 State Registered UST List
The HDOH SHWB maintains a database of known UST facilities. EDR records searches did not
identify UST facilities on the subject property or immediately adjoining sites, (Environmental Data
Resources, Inc., 2020)5. Refer to Section 8.2 for determination of impact of these sites on the
subject property.
4.1.15 Federal ICs and ECs Registries
These sites are federally listed sites that are required to implement institutional controls or
engineering controls. Because the sites may continue to be impacted by past use, future use of the
property may be restricted in order to protect human health and the environment. Land use controls
can be either institutional controls (ICs) or engineering controls (ECs). ICs are limitations on how
the property may be used such as limiting use to industrial activities. ECs are physical structures
or devices located on the property that contain or limit exposure to contamination. Engineering
controls need to be maintained or protected to be effective. No Federal ICs or ECs were identified
within one mile of the subject property (Environmental Data Resources, Inc., 2020).
4.1.16 State ICs and ECs Registries
These sites are state listed sites that have either an institutional controls or engineering controls.
Because the sites may continue to be impacted by past use, future use of the property may be
restricted in order to protect human health and the environment. Land Use Controls can be either
ICs or ECs. ICs are limitations on how the property may be used such as limiting use to industrial
activities. ECs are physical structures or devices located on the property that contain or limit
exposure to contamination. Engineering controls need to be maintained or protected to be
effective. No State IC or EC were identified within one mile of the subject property
(Environmental Data Resources, Inc., 2020).
4.1.17 Federal ERNS List
The ERNS list, maintained by the EPA, contains CERCLA hazardous substance releases or spills,
as maintained at the National Response Center. No incidents were identified on the subject
property (Environmental Data Resources, Inc., 2020).
4.1.18 U.S. Brownfields
U.S. Brownfields are real property for which the expansion, redevelopment, or reuse may be
complicated by the presence of a hazardous substance, pollutant, or contaminant. No U.S.
Brownfields sites were identified within one mile of the subject property (Environmental Data
Resources, Inc., 2020).
4EDR

identified one NLR site within one mile of the subject property (Environmental Data Resources, Inc., 2020). The CFHT
Observatory located approximately 1,000 ft. north northeast is classified as an NLR site. The EPA has listed the status of CFHT
Observatory as a Conditionally Exempt Small Quantity Generator (CESQG). Refer to Section 8.2 for determination of impact of
this site on the subject property.

5The

UH 88” Telescope (Facility ID 9-603620) facility located less than 264 feet to the east northeast previously included one
4,000-gallon diesel UST which was removed and permanently out of use. The CFHT Observatory (Facility ID 9-603457) located
less than 417 feet to the northeast was documented as having one 5,000-gallon diesel UST currently in use.
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4.2

ADDITIONAL RECORD SOURCES

MNA reviewed additional environmental records as needed and available. Additional record
sources filed by HELCO, HFD, the HDOH HEER Office, SHWB, and Wastewater Branch
(WWB) were requested. MNA also reviewed an environmental assessment performed prior to
renovations at the subject property.
The subject property was not included in the HDOH Environmental Health Warehouse (HDOH
HEER Office, 2020). The HEER Office indicated that files are being transitioned to a publically
accessible online database, iHEER System, and that no files were being provided. The subject
property was not listed on the iHEER System (HDOH HEER Office, 2020).
MNA requested records from the HELCO, HFD, the HDOH HEER Office, SHWB, and
Wastewater Branch (WWB). Due to the COVID-19 pandemic, records were unavailable at the
time of this writing. MNA requested information about any releases of hazardous materials or
petroleum products, as well as other environmental hazards, on or near the subject property from
the County of Hawai‛i Fire Department (HFD). HFD had not responded at the time of this writing.
Records from a previous Phase I ESA were available and the findings are provided as follows:
4.2.1 Subject Property
No records of registered UST or Leaking UST facilities were identified at the subject property
from the HDOH UST database (Hawaii Department of Health, 2016).
No transformers were identified as located on the Hōkū Ke‛a Observatory and Generator portion
the subject property.
MNA reviewed the document Final Environmental Assessment, UH, 24-Inch Telescope
Observatory Renovation, Maunakea Science Reserve, Hāmākua, Hawai‛i (National Science
Foundation, 2006). Based on this review, no RECs were identified at the subject property.
HELCO identified two transformers on the subject property. Table 5 summarizes the transformer
information.
Table 5.

Transformers on the Subject Property

Transformer Information
300
KVA
1,000
KVA

CO #
22747
CO #
12741

Structure ID

Location

3T31

Maunakea Access Road,
in the vicinity of UH
Hilo Hōkū Ke‛a

3T32

Date
Purchased

PCB Status

3/27/1991

Non-PCB

7/1/1979

Non-PCB

4.2.2 Surrounding Areas
HDOH HEER Office provided the following information in 2016:
Canada-France-Hawai‛i Telescope, Maunakea, Hawai‛i
The CFHT is a 3.6-meter telescope approximately 1,320 ft. from the subject property. In
the basement of the facility, small quantities of oil or hydraulic fluid had leaked from
various equipment over time. The clean-up activity was conducted in May 2004. Oil2870_2
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stained soil was excavated to an extent practicable, and engineering and administrative
controls were put in place to limit unmitigated exposure.
HDOH SHWB provided the following information in 2016:
UH 88” Telescope, Maunakea, Hawai‛i
The UH 88” telescope was less than 264 ft. from the subject property. On 14 November
2001, a 4,000-gallon diesel UST was removed from the site. There were no indications of
petroleum contamination around the tank or piping. The site was issued a SCC/ NFA letter
on 08 September 2003.
Hawai‛i County Fire Department. MNA submitted records requests to the HFD on 10 March
2020. There was no response from HFD at the time of this writing6.
Refer to Section 8.2 for findings related to the information provided as part of this Phase I ESA
completed for the subject property.
4.3

HISTORICAL USE INFORMATION ON THE SUBJECT PROPERTY

MNA reviewed historical use information for the subject property, including aerial photographs
and United States Geological Survey (USGS) topographic maps. No fire insurance maps were
available.
4.3.1 Historical Aerial Photographs
Aerial photographs were reviewed from the years 1954, 1975, 1977, 1995, and 2001 of the subject
and adjoining properties (Environmental Data Resources, Inc., 2020). Table 6 provides details of
the photographs reviewed.
Table 6.
Year
1954
1975
1977
1995
2001

Aerial Photograph Details
Photograph ID Image Type
B/W
--C
--B/W
--C
--C
---

B/W - Black and white photograph
C – Color photograph

Plane Elevation (feet)
-----------

Approximate Scale
1"=750’
1"=1000’
1”=750’
1”=1000’
1”=500’

For the reviewed aerial photographs, the following observations were made.

6MNA

Project No. 00937_5. In 2009, MNA responded to hydraulic fluid release at:
Caltech Submillimeter Observatory
On 17 May 2009, a failure in a hydraulic line caused a release of fluid to the concrete floor inside the observatory. Cleanup
activities were initiated immediately, and the fluid was recovered. An incident report was made to the National Response Center
(NRC 905897; HEER 20090527-1500). On subsequent three separate events, MNA excavated approximately 0.5, 8.7, and 46.8
cubic feet of visibly contaminated fill material beneath the floor slab. Following each removal event, one or more sample was
collected from the excavation and analyzed by the PetroFlag® hydrocarbon analyzer real time field measurements and by fixed
laboratory EPA Method 8015M. On 19 August 2009, MNA reported to Caltech Observatory Manager that the cleanup was
completed.
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1954: The subject property and vicinity were undeveloped and vacant, surfaced by lava flows
with little vegetation apparent.
1975: The subject property was developed. Structures were visible along a roadway in the
summit area of Maunakea. Lake Waiau is clearly shown approximately 0.8 mile southwest
of the subject property.
1977: No visible changes were depicted from the 1975 image.
1995: The roadway had extended around the summit, and more structures were visible along it.
The subject property and vicinity appeared in their present-day configuration, including
the Subaru Telescope and NASA Observatory.
2001: No visible changes were depicted from the 1995 image.
4.3.2 Historical Topographic Maps
USGS topographic maps that cover the subject property and vicinity were reviewed. Maps of the
Maunakea summit were available for the years 1956, 1982, 1993, and 2013 (Environmental Data
Resources, Inc., 2020). A copy of the historical topographic maps provided by EDR is included
in Appendix A. The maps depicted the following:
1956: The subject property was mapped with no improvements, structures, or roadways.
1982: The subject property was mapped with roadways leading to the Maunakea Observatories.
Structures were visible consistent with observatories at the summit of Maunakea.
1993: No change from the 1982 map.
2013: No structures were visible in the 2013 map. No change from the 1982 map.

5.0

SITE RECONNAISSANCE

MNA conducted a site reconnaissance on 02 April 2020. The weather was sunny and dry with
clear sky but chilly with light winds and some snow remaining on the ground. The site
reconnaissance focused on the identification of RECs that may have the ability to impact the
subject property.
5.1

METHODOLOGY AND LIMITING CONDITIONS

Phillip Cabanila of MNA conducted the site reconnaissance by walking the site and photodocumenting observations. All areas of the subject property, including the Hōkū Ke‛a Observatory
and associated Generator Building, were walked and visually surveyed. Adjoining areas were
visually surveyed, and photo-documented.
5.2

GENERAL SITE SETTING

The Hōkū Ke‛a Observatory sits on a single concrete slab-on-grade. This educational facility is
one of 13 observatories within the 11,215.554-acre Maunakea Science Reserve on the summit and
located on a ridgeline on the southeastern side of the 528-acre Astronomy Precinct. The Generator
Building also sits on a single concrete slab-on-grade and is located approximately 180 feet northnortheast of the Observatory. No additional structures were observed on the subject property.
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Photograph 1.
A view of the subject
property, the Hōkū Ke‛a
Observatory (4/2/2020).

Photograph 2.
A view of the subject
property, the Generator
Building (4/2/2020).

The site is approximately 6 miles northwest of the Hale Pōhaku and the Maunakea Visitor
Information Station, 40 miles northwest of the town of Hilo, and 26 miles southeast of the town of
Waimea.
5.3

EXTERIOR OBSERVATIONS

The area outside of the Observatory and Generator Building is largely unpaved except for the
access road and the areas immediately adjacent to the site. The United Kingdom Infrared
Telescope (UKIRT) Observatory, the UH 88-inch Telescope Observatory, the Gemini Northern 8meter Telescope Observatory, and the CFHT are located to the northeast, and the NASA Infrared
Telescope Facility, W.M. Keck Observatory, and the Subaru Telescope are located northwest of
the subject property.
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Photograph 3
A view toward south. The Hōkū Ke‛a
Observatory and Generator Building
are the first structures approaching the
summit and is at 13,734 ft. elevation
(4/2/2020).

Photograph 4.
A view toward northeast of the UKIRT
Observatory Facility (4/2/2020).

Photograph 5.
A view toward northwest. The twin
dome structures are W.M. Keck
Observatory buildings, Subaru
Telescope is on the left and the NASA
is on the right of the Keck buildings
(4/2/2020).
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5.4

INTERIOR OBSERVATIONS

MNA had access to all interior spaces. The 24-inch telescope was no longer in place. The interior
of the structure consisted of insulated wood walls, approximately 6.5 ft. high, with concrete floor.
The structural, white painted dome and skylight extended above the insulated wood walls and was
inoperable during the site visit. Records indicate that the dome and wood walls were replaced
during a renovation period, from 2007 to 2010. The Generator Building was primarily used for
storage of desks and housed an electrical cabinet.

Photograph 6.
A view inside the Hōkū Ke‛a
Observatory, built in 1968, with the
former telescope removed (4/2/2020).

Photograph 7.
A view inside the Hōkū Ke‛a Generator
Building, with electrical cabinet and
equipment storage (4/2/2020).

5.5

HAZARDOUS SUBSTANCES AND PETROLEUM PRODUCTS

No hazardous substances or petroleum products were observed on the subject property or adjoining
areas during the 02 April 2020 site visit.
5.6

UNDERGROUND STORAGE TANK

Records maintained at the HDOH SHWB verified that no USTs were associated with the subject
property as of 2016. No evidence of UST, such as dispensers, vent pipes, or fill ports, were
observed on the subject property during the 2020 site reconnaissance.
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6.0

INTERVIEWS

MNA interviewed Ligaya Hill of UH Hilo Facilities Planning & Construction, Bruce Teramoto of
UH Manoa, David Lonborg, Associate Director with UH Institute for Astronomy (IfA), and Mr.
Fritz Klasner of OMKM. Groundwater information was obtained from Dr. Donald Thomas of UH
Hilo via email. At the time of this writing, responses to inquiries had not been received from the
State of Hawai‛i Department of Land and Natural Resources Land Division and Office of
Conservation and Coastal Lands.
6.1

Ms. Ligaya Hill

Ms. Hill works for the UH Facilities Planning & Construction department. The Hōkū Ke‛a
structure formerly housed a 24” telescope used by UH, originally constructed in 1968, and
renovated between 2005 and 2010. The telescope was removed from the observatory in 2018. She
had no knowledge of the Generator Building former or current uses.
6.2

Mr. Bruce Teramoto

Mr. Teramoto is an Architect and Project Manager at the Office of Project Delivery, for UH
Manoa. He indicated that he had no specialized knowledge of the history of the subject property.
6.3

Mr. David Lonborg

Mr. Lonborg is the Associate Director of the UH IfA. The site was commonly referred to as the
“Air Force” telescope because the Air Force provided construction funding, but the telescope was
owned and operated by IfA. Usage was shared with UH Hilo until approximately 2008 when the
site was transferred to UH Hilo for installation of a new telescope. Since that time, the telescope
has been managed by UH Hilo, apart from continuing use of the generator building for radio
repeaters and other functions unrelated to the telescope. Individuals involved in IfA operations of
the former “Air Force” telescope have since retired or left IfA, leaving limited information.
The generator building previously housed gasoline generators; therefore, fuel and other lubricants
were presumably present. The generators were removed, and the building does not currently
contain fuel or lubricants.
Mr Lonborg was asked if IfA used mercury at the site in association with the telescope. He
indicated no knowledge of mercury use.
6.4

Mr. Frederick Klasner

Mr. Klasner is the Natural Resource Program Manager at OMKM since January 2012. His
program implements Natural Resource Management Plan of the environmentally sensitive
Maunakea Science Reserve and inventories and observes invasive species as well as protected
species. In addition to developing an invasive species management plan and coordinating
community involvement to protect the vast natural and man-made environment, OMKM conducts
facility inspections twice a year per the State of Hawai‛i DLNR permit requirement and indoor
inspections on the quarterly basis.
When asked about presence of any sensitive species in the vicinity of the Hōkū Ke‛a Observatory,
Mr. Klasner indicated the arthropod Wēkiu bug (Nysius wekiuicola) is present in cinder cones.
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No indication of past or present fuel leaks were identified during the site reconnaissance.

7.0

DATA GAPS AND DEVIATIONS

MNA requested updated records from the Hawai‛i Electric & Light Company and the State of
Hawai‛i Department of Health Hazard Evaluation and Emergency Response Office, Solid and
Hazardous Waste Branch, and the Wastewater Branch, in accordance with ASTM E 1527-13. Due
to the COVID-19 pandemic, records were unavailable at the time of this writing. MNA requested
information about any releases of hazardous materials or petroleum products, as well as other
environmental hazards, on or near the subject property from the County of Hawai‛i Fire
Department (HFD). HFD had not responded at the time of this writing. No significant information
is anticipated from these agencies that could negatively impact the subject property.
No deviations from the ASTM E 1527-13 standard were observed in this Phase I ESA.

8.0

KEY FINDINGS AND OPINION

This section evaluates the key findings of this assessment and makes a determination as to the
presence of RECs, if any.
8.1

Subject Property

8.1.1 Non-REC
No records of NPL sites, Federal RCRA CORRACTS TSD Facilities, State Sites of Interest,
Delisted NPL sites, CERCLIS sites, Federal CERCLIS NFRAP sites, State Brownfield sites,
RCRA Generators, landfill or solid waste disposal sites, State UST and Leaking UST List sites,
State Voluntary Cleanup sites, IC/EC registries, Federal ERNS list sites, Federal or State
Brownfields sites, were identified at the subject property.
During the site reconnaissance, MNA observed no indication of recognized environmental
conditions (REC). Based on the historical topographic maps and historical aerial photo reviews,
no RECs were identified.
MNA interviewed Dr. Pierre Martin, University of Hawai‛i (UH) Associate Professor of
Astronomy, David Lonborg with the UH Institute for Astronomy, Ligaya Hill with UH Hilo
Facilities Planning & Coordination, Bruce Teramoto of UH Manoa Construction Management,
Stewart Hunter of Maunakea Observatories Support Services, and Frederick Klasner, Natural
Resource Program Manager for the Office of Maunakea Management. No RECs were identified
based on information provided in the interviews.
Hawai‛i Electric Light Co. identified two transformers on the subject property. All transformers
were identified to be PCB-free. Therefore, the transformers are not considered a REC.
8.1.2 REC
No RECs were identified at the subject property or immediately adjoining sites during this Phase
I ESA.
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8.2

Surrounding Area

No records of NPL sites, Federal RCRA CORRACTS TSD Facilities, State Sites of Interest,
Delisted NPL sites, CERCLIS sites, Federal CERCLIS NFRAP sites, State Brownfield sites,
RCRA Generators, landfill or solid waste disposal sites, State Voluntary Cleanup sites, IC/EC
registries, Federal ERNS list sites, Federal or State Brownfields sites, were identified in the
surrounding area.
8.2.1 Non-REC
No RECs were identified in the Maunakea Science Reserve Surrounding area during this Phase I
ESA7.

9.0

CONCLUSION

MNA performed a Phase I Environmental Site Assessment in conformance with the scope and
limitations of ASTM E 1527-13 of the subject property Hōkū Ke‛a Observatory and Generator
Building in a portion of TMK (3) 4-4-015:009 located on Maunakea, Island of Hawai‛i. Any
exceptions to, or deletions from, this practice are described in Section 7.0 of this report. This
assessment has revealed no evidence of recognized environmental conditions.

7The

UH 88” Telescope (Facility ID 9-603620) located approximately 264 feet to the east northeast had one 4,000-gallon diesel
UST which has been removed and is permanently out of use. The CFHT Observatory (Facility ID 9-603457) located approximately
417 feet to the northeast has one 5,000-gallon diesel UST which is currently in use. There were no violations associated with the
current UST, and therefore it is not considered a REC.
A leaking UST site (Facility ID 9-603620) was identified at the UH 88” Telescope, located approximately 264 feet to the east
northeast. The site was issued a SCC/NFA letter on 08 September 2003. Due to the distance of this site to the subject property
and the SCC status, it is not considered a REC.
A failure of hydraulic line released hydrocarbons to the concrete slab inside of the Caltech Submillimeter Observatory in May 2009
(NRC-HEER 20090527-1500). Contaminated soil was limited to the sub-slab fill and was excavated to the extent possible. During
a Phase I ESA, CSO determined the release to be a REC; however, due to the distance from the subject property, approximately
1/4-mile to the northeast, and the removal of impacted soil in 2009, it is not considered a REC associated with the site of the Hōkū
Ke‛a decommissioning project.
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APPENDIX A
Environmental Data Resources Report and Maps
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APRIL 30, 2020

Search Type:
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Request Name:

KRISTIN CABANILA

Job Number:
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Target Site:
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MAUNA KEA, HI

Site Location
Degrees (Decimal)

Degrees (Min/Sec)

UTMs

Longitude:

155.470983

155.4709830 - 155˚ 28’ 15.53’’

Easting: 241167.0

Latitude:

19.822115

19.8221150 - 19˚ 49’ 19.61’’

Northing: 2193559.8

Elevation:

13728 ft. above sea level

Zone:

Zone 5

Demographics
Sites:

6

Non-Geocoded: 0

Population:

RADON
Federal EPA Radon Zone for HAWAII County: 3
Note: Zone 1 indoor average level > 4 pCi/L.
: Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L.
: Zone 3 indoor average level < 2 pCi/L.

Federal Area Radon Information for HAWAII COUNTY, HI
Number of sites tested: 97
Area

Average Activity

% <4 pCi/L

% 4-20 pCi/L

% >20 pCi/L

Living Area - 1st Floor
Living Area - 2nd Floor
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1.100 pCi/L
-0.247 pCi/L
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100%
100%

1%
0%
0%

0%
0%
0%

N/A
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1
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INST CONTROL
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KAMUELA, HI 96743

0.26 NNE

- 59
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KAMUELA, HI 96743

0.26 NNE
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Site Detail Report
Target Property:
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JOB:
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UST
EDR ID:
NAME:

U003711786

DIST/DIR:

0.089 ENE

UNIVERSITY OF HAWAII 88" TELESCOPE

ADDRESS: MAUNA KEA SUMMIT

HILO, HI 96720
SOURCE:

ELEVATION:

13777

MAP ID:

1

02/25/2020
ID/Status: Permanently Out of Use
ID/Status: 11/14/2001
ID/Status: 9-603620

Rev:

HI Department of Health

UST:
Facility ID: 9-603620
Owner: UNIVERSITY OF HAWAII - INSTITUTE OF ASTROMONY
Owner Address: 2680 WOODLAWN DRIVE
Owner City,St,Zip: Hilo, 96720 96720
Latitude: 19.823194999999998
Longitude: -155.46989500000001
Horizontal Reference Datum Name: Not reported
Horizontal Collection Method Name: Not reported
Tank ID: R-1
Date Installed: 01/01/1965
Tank Status: Permanently Out of Use
Date Closed: 11/14/2001
Tank Capacity: 4000
Substance: Diesel
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Site Detail Report
Target Property:

NOT REPORTED
MAUNA KEA, HI

JOB:

2870_2

LUST
EDR ID:
NAME:

U003711786

DIST/DIR:

UNIVERSITY OF HAWAII 88" TELESCOPE

ADDRESS: MAUNA KEA SUMMIT

HILO, HI 96720
SOURCE:

0.089 ENE

ELEVATION:

13777

MAP ID:

1

02/25/2020
ID/Status: Site Cleanup Completed (NFA)
ID/Status: 020006
ID/Status: 9-603620

Rev:

HI Department of Health

LUST:
Facility ID: 9-603620
Facility Status: Site Cleanup Completed (NFA)
Facility Status Date: 09/08/2003
Release ID: 020006
Project Officer: Shaobin Li

6053705.2s
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Site Detail Report
Target Property:

NOT REPORTED
MAUNA KEA, HI

JOB:

2870_2

RCRA NonGen / NLR
EDR ID:
NAME:

1012178106

DIST/DIR:

0.240 NE

CANADA FRANCE HAWAII TELESCOPE

ADDRESS: MAUNA KEA OBSERVATORY

ELEVATION:

13689

MAP ID:

A2

12/16/2019
ID/Status: HIP000032805

Rev:

HILO, HI 96720
HAWAII
SOURCE:

US Environmental Protection Agency

RCRA NonGen / NLR:
Date form received by agency: 2009-06-24 00:00:00.0
Facility name: CANADA FRANCE HAWAII TELESCOPE
Facility address: MAUNA KEA OBSERVATORY
HILO_28 MI WEST
HILO, HI 96720
EPA ID: HIP000032805
Mailing address: P O BOX 1597
KAMUELA, HI 96743-1597
Contact: ROHENDRA ATAPATTU
Contact address: P O BOX 1597
KAMUELA, HI 96743-1597
Contact country: US
Contact telephone: 808-885-7944
Contact email: Not reported
EPA Region: 09
Classification: Non-Generator
Description: Handler: Non-Generators do not presently generate hazardous waste
Owner/Operator Summary:
Owner/operator name: CANADA FRANCE HAWAII TELESCO
Owner/operator address: 65 1238 MAMALAHOA HWY
KAMUWLA, HI 96743
Owner/operator country: Not reported
Owner/operator telephone: 808-885-7944
Owner/operator email: Not reported
Owner/operator fax: Not reported
Owner/operator extension: Not reported
Legal status: Private
Owner/Operator Type: Owner
Owner/Op start date: Not reported
Owner/Op end date: Not reported
Handler Activities Summary:
U.S. importer of hazardous waste: No
Mixed waste (haz. and radioactive): No
Recycler of hazardous waste: No
Transporter of hazardous waste: No
Treater, storer or disposer of HW: No
Underground injection activity: No
On-site burner exemption: No
Furnace exemption: No
Used oil fuel burner: No
- Continued on next page -
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Site Detail Report
Target Property:

NOT REPORTED
MAUNA KEA, HI

JOB:

2870_2

RCRA NonGen / NLR
EDR ID:
NAME:

1012178106

DIST/DIR:

0.240 NE

CANADA FRANCE HAWAII TELESCOPE

ADDRESS: MAUNA KEA OBSERVATORY

ELEVATION:

13689

MAP ID:

A2

12/16/2019
ID/Status: HIP000032805

Rev:

HILO, HI 96720
HAWAII
SOURCE:

US Environmental Protection Agency

Used oil processor: No
User oil refiner: No
Used oil fuel marketer to burner: No
Used oil Specification marketer: No
Used oil transfer facility: No
Used oil transporter: No
Historical Generators:
Date form received by agency: 1997-10-14 00:00:00.0
Site name: CANADA FRANCE HAWAII TELESCOPE
Classification: Conditionally Exempt Small Quantity Generator
Violation Status: No violations found

6053705.2s
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Site Detail Report
Target Property:

NOT REPORTED
MAUNA KEA, HI

JOB:

2870_2

INST CONTROL
EDR ID:
NAME:

S110061385

DIST/DIR:

0.256 NNE

CANADA FRANCE HAWAII TELESCOPE OBSERVATORY

ELEVATION:
Rev:

13669

MAP ID:

A3

04/17/2019

ADDRESS: 65-1238 MAMALAHOA HWY

KAMUELA, HI 96743
SOURCE:

HI Department of Health

INST CONTROL:
Potential hazards and controls: Hazard Managed With Controls
Supplemental Location: Summit of Mauna Kea
Zip Suffix: Not reported
Island: Hawaii
Institutional Control: Government - Hawaii Dept. of Health Letter Issued

6053705.2s
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Site Detail Report
Target Property:

NOT REPORTED
MAUNA KEA, HI

JOB:

2870_2

ENG CONTROLS
EDR ID:
NAME:

S110061385

DIST/DIR:

0.256 NNE

CANADA FRANCE HAWAII TELESCOPE OBSERVATORY

ELEVATION:
Rev:

13669

MAP ID:

A3

04/17/2019

ADDRESS: 65-1238 MAMALAHOA HWY

KAMUELA, HI 96743
SOURCE:

HI Department of Health

ENG CONTROLS:
Supplemental Location Text: Summit of Mauna Kea
Zip Suffix: Not reported
Island: Hawaii
Potential Hazards And Controls: Hazard Managed With Controls
Engineering Control: Engineering Control Required

6053705.2s
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Site Detail Report
Target Property:

NOT REPORTED
MAUNA KEA, HI

JOB:

2870_2

SHWS
EDR ID:
NAME:

S110061385

DIST/DIR:

0.256 NNE

CANADA FRANCE HAWAII TELESCOPE OBSERVATORY

ELEVATION:
Rev:

13669

MAP ID:

A3

04/17/2019

ADDRESS: 65-1238 MAMALAHOA HWY

KAMUELA, HI 96743
SOURCE:

HI Department of Health

SHWS:
Organization: Not reported
Supplemental Location: Summit of Mauna Kea
Island: Hawaii
Environmental Interest: Canada France Hawaii Telescope Observatory
HID Number: Not reported
Facility Registry Identifier: Not reported
Lead Agency: HEER
Program: State
Project Manager: Mark Sutterfield
Hazard Priority: NFA
Potential Hazards And Controls: Hazard Managed With Controls
Island: Hawaii
SDAR Environmental Interest Name: Canada France Hawaii Telescope Observatory
HID Number: Not reported
Facility Registry Identifier: Not reported
Lead Agency: HEER
Potential Hazard And Controls: Hazard Managed With Controls
Priority: NFA
Assessment: Response Necessary
Response: Response Complete
Nature of Contamination: Found: Hydraulic fluid in soil under the building
Nature of Residual Contamination: Hydraulic fluid in soil under the building.
Use Restrictions: Controls Required to Manage Contamination
Engineering Control: Engineering Control Required
Description of Restrictions: Prohibit Any Activity That May Disturb the Integrity of the Monitoring
System
Institutional Control: Government - Hawaii Dept. of Health Letter Issued
Within Designated Areawide Contamination: Not reported
Site Closure Type: No Further Action Letter - Restricted Use
Document Date: 04/27/2006
Document Number: 2006-250-MS
Document Subject: Review and Approval of Environmental Monitoring & Exposure Prevention
Management Plan
Project Manager: Mark Sutterfield
Contact Information: (808) 586-4249 2385 Waimano Home Rd, Pearl City, HI 96782

6053705.2s
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Database Descriptions

NPL: NPL National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites
for priority cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR
provides polygon coverage for over 1,000 NPL site boundaries produced by EPA’s Environmental Photographic Interpretation
Center (EPIC) and regional EPA offices. NPL - National Priority List Proposed NPL - Proposed National Priority
List Sites.
NPL Delisted: Delisted NPL The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes
the criteria that the EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may
be deleted from the NPL where no further response is appropriate. Delisted NPL - National Priority List Deletions
CERCLIS: SEMS SEMS (Superfund Enterprise Management System) tracks hazardous waste sites, potentially hazardous
waste sites, and remedial activities performed in support of EPA’s Superfund Program across the United States.
The list was formerly know as CERCLIS, renamed to SEMS by the EPA in 2015. The list contains data on potentially
hazardous waste sites that have been reported to the USEPA by states, municipalities, private companies and private
persons, pursuant to Section 103 of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). This dataset also contains sites which are either proposed to or on the National Priorities List (NPL)
and the sites which are in the screening and assessment phase for possible inclusion on the NPL. SEMS - Superfund
Enterprise Management System
NFRAP: SEMS-ARCHIVE SEMS-ARCHIVE (Superfund Enterprise Management System Archive) tracks sites that have no
further interest under the Federal Superfund Program based on available information. The list was formerly known
as the CERCLIS-NFRAP, renamed to SEMS ARCHIVE by the EPA in 2015. EPA may perform a minimal level of assessment
work at a site while it is archived if site conditions change and/or new information becomes available. Archived
sites have been removed and archived from the inventory of SEMS sites. Archived status indicates that, to the
best of EPA’s knowledge, assessment at a site has been completed and that EPA has determined no further steps
will be taken to list the site on the National Priorities List (NPL), unless information indicates this decision
was not appropriate or other considerations require a recommendation for listing at a later time. The decision
does not necessarily mean that there is no hazard associated with a given site; it only means that. based upon
available information, the location is not judged to be potential NPL site. SEMS-ARCHIVE - Superfund Enterprise
Management System Archive
RCRA COR ACT: CORRACTS CORRACTS identifies hazardous waste handlers with RCRA corrective action activity. CORRACTS
- Corrective Action Report
RCRA TSD: RCRA-TSDF RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the
Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984. The database includes selective information on sites which generate, transport, store, treat and/or dispose
of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA). Transporters are individuals
or entities that move hazardous waste from the generator offsite to a facility that can recycle, treat, store,
or dispose of the waste. TSDFs treat, store, or dispose of the waste. RCRA-TSDF - RCRA - Treatment, Storage and
Disposal
RCRA GEN: RCRA-LQG RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the
Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984. The database includes selective information on sites which generate, transport, store, treat and/or dispose
of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA). Large quantity generators
(LQGs) generate over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous waste per
month. RCRA-LQG - RCRA - Large Quantity Generators RCRA-SQG - RCRA - Small Quantity Generators. RCRA-VSQG - RCRA
- Very Small Quantity Generators (Formerly Conditionally Exempt Small Quantity Generators).
Federal IC / EC: US ENG CONTROLS A listing of sites with engineering controls in place. Engineering controls include
various forms of caps, building foundations, liners, and treatment methods to create pathway elimination for regulated
substances to enter environmental media or effect human health. US ENG CONTROLS - Engineering Controls Sites List
US INST CONTROLS - Institutional Controls Sites List.

Database Descriptions

ERNS: ERNS Emergency Response Notification System. ERNS records and stores information on reported releases of
oil and hazardous substances. ERNS - Emergency Response Notification System
State/Tribal CERCLIS: SHWS Facilities, sites or areas in which the Office of Hazard Evaluation and Emergency Response
has an interest, has investigated or may investigate under HRS 128D (includes CERCLIS sites). SHWS - Sites List
State/Tribal SWL: SWF/LF Solid Waste Facilities/Landfill Sites. SWF/LF type records typically contain an inventory
of solid waste disposal facilities or landfills in a particular state. Depending on the state, these may be active
or inactive facilities or open dumps that failed to meet RCRA Subtitle D Section 4004 criteria for solid waste
landfills or disposal sites. SWF/LF - Permitted Landfills in the State of Hawaii
State/Tribal LTANKS: LUST Leaking Underground Storage Tank Incident Reports. LUST records contain an inventory
of reported leaking underground storage tank incidents. Not all states maintain these records, and the information
stored varies by state. LUST - Leaking Underground Storage Tank Database INDIAN LUST R9 - Leaking Underground
Storage Tanks on Indian Land. INDIAN LUST R7 - Leaking Underground Storage Tanks on Indian Land. INDIAN LUST R6
- Leaking Underground Storage Tanks on Indian Land. INDIAN LUST R4 - Leaking Underground Storage Tanks on Indian
Land. INDIAN LUST R1 - Leaking Underground Storage Tanks on Indian Land. INDIAN LUST R8 - Leaking Underground
Storage Tanks on Indian Land. INDIAN LUST R10 - Leaking Underground Storage Tanks on Indian Land. INDIAN LUST
R5 - Leaking Underground Storage Tanks on Indian Land.
State/Tribal Tanks: UST Registered Underground Storage Tanks. UST’s are regulated under Subtitle I of the Resource
Conservation and Recovery Act (RCRA) and must be registered with the state department responsible for administering
the UST program. Available information varies by state program. UST - Underground Storage Tank Database INDIAN
UST R9 - Underground Storage Tanks on Indian Land. INDIAN UST R7 - Underground Storage Tanks on Indian Land. INDIAN
UST R4 - Underground Storage Tanks on Indian Land. INDIAN UST R10 - Underground Storage Tanks on Indian Land.
INDIAN UST R6 - Underground Storage Tanks on Indian Land. INDIAN UST R8 - Underground Storage Tanks on Indian
Land. INDIAN UST R1 - Underground Storage Tanks on Indian Land. INDIAN UST R5 - Underground Storage Tanks on Indian
Land.
State/Tribal IC / EC: ENG CONTROLS A listing of sites with engineering controls in place. ENG CONTROLS - Engineering
Control Sites INST CONTROL - Sites with Institutional Controls.
State/Tribal VCP: VCP Sites participating in the Voluntary Response Program. The purpose of the VRP is to streamline
the cleanup process in a way that will encourage prospective developers, lenders, and purchasers to voluntarily
cleanup properties. VCP - Voluntary Response Program Sites
ST/Tribal Brownfields: BROWNFIELDS With certain legal exclusions and additions, the term ‘brownfield site’ means
real property, the expansion, redevelopment, or reuse of which may be complicated by the presence or potential
presence of a hazardous substance, pollutant, or contaminant. BROWNFIELDS - Brownfields Sites
US Brownfields: US BROWNFIELDS Brownfields are real property, the expansion, redevelopment, or reuse of which
may be complicated by the presence or potential presence of a hazardous substance, pollutant, or contaminant.
Cleaning up and reinvesting in these properties takes development pressures off of undeveloped, open land, and
both improves and protects the environment. Assessment, Cleanup and Redevelopment Exchange System (ACRES) stores
information reported by EPA Brownfields grant recipients on brownfields properties assessed or cleaned up with
grant funding as well as information on Targeted Brownfields Assessments performed by EPA Regions. A listing of
ACRES Brownfield sites is obtained from Cleanups in My Community. Cleanups in My Community provides information
on Brownfields properties for which information is reported back to EPA, as well as areas served by Brownfields
grant programs. US BROWNFIELDS - A Listing of Brownfields Sites
Other SWF: IHS OPEN DUMPS A listing of all open dumps located on Indian Land in the United States. IHS OPEN DUMPS
- Open Dumps on Indian Land

Database Descriptions

Other Haz Sites: US CDL A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department")
provides this web site as a public service. It contains addresses of some locations where law enforcement agencies
reported they found chemicals or other items that indicated the presence of either clandestine drug laboratories
or dumpsites. In most cases, the source of the entries is not the Department, and the Department has not verified
the entry and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by,
for example, contacting local law enforcement and local health departments. US CDL - Clandestine Drug Labs
Spills: HMIRS Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents reported
to DOT. HMIRS - Hazardous Materials Information Reporting System SPILLS - Release Notifications. SPILLS 90 - SPILLS90
data from FirstSearch.
Other: RCRA NonGen / NLR RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984. The database includes selective information on sites which generate, transport, store, treat and/or dispose
of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA). Non-Generators do not presently
generate hazardous waste. RCRA NonGen / NLR - RCRA - Non Generators / No Longer Regulated FEDLAND - Federal and
Indian Lands. TSCA - Toxic Substances Control Act. TRIS - Toxic Chemical Release Inventory System. SSTS - Section
7 Tracking Systems. RAATS - RCRA Administrative Action Tracking System. PRP - Potentially Responsible Parties.
PADS - PCB Activity Database System. ICIS - Integrated Compliance Information System. FTTS - FIFRA/ TSCA Tracking
System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act). FTTS
INSP - FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic
Substances Control Act). MLTS - Material Licensing Tracking System. RADINFO - Radiation Information Database.
BRS - Biennial Reporting System. INDIAN RESERV - Indian Reservations. US AIRS (AFS) - Aerometric Information
Retrieval System Facility Subsystem (AFS). US AIRS MINOR - Air Facility System Data. ABANDONED MINES - Abandoned
Mines. FINDS - Facility Index System/Facility Registry System. UXO - Unexploded Ordnance Sites. DOCKET HWC - Hazardous
Waste Compliance Docket Listing. LEAD - Lead Inspection Listing. MINES MRDS - Mineral Resources Data System.

Database Sources

NPL: EPA
Updated Quarterly
NPL Delisted: EPA
Updated Quarterly
CERCLIS: EPA
Updated Quarterly
NFRAP: EPA
Updated Quarterly
RCRA COR ACT: EPA
Updated Quarterly
RCRA TSD: Environmental Protection Agency
Updated Quarterly
RCRA GEN: Environmental Protection Agency
Updated Quarterly
Federal IC / EC: Environmental Protection Agency
Varies
ERNS: National Response Center, United States Coast Guard
Updated Quarterly
State/Tribal CERCLIS: Department of Health
Updated Semi-Annually
State/Tribal SWL: Department of Health
Varies
State/Tribal LTANKS: Department of Health
Updated Semi-Annually
State/Tribal Tanks: Department of Health
Updated Semi-Annually

Database Sources

State/Tribal IC / EC: Department of Health
Varies
State/Tribal VCP: Department of Health
Varies
ST/Tribal Brownfields: Department of Health
Varies
US Brownfields: Environmental Protection Agency
Updated Semi-Annually
Other SWF: Department of Health & Human Serivces, Indian Health Service
Varies
Other Haz Sites: Drug Enforcement Administration
Updated Quarterly
Spills: U.S. Department of Transportation
Updated Quarterly
Other: Environmental Protection Agency
Updated Quarterly

Street Name Report for Streets near the Target Property
Target Property:

NOT REPORTED
MAUNA KEA, HI

JOB:

Street Name

Dist/Dir

Mauna Kea Access Rd

0.02 ESE

Street Name

2870_2

Dist/Dir

EDR Inc.

EDR Inc.

EDR Inc.

EDR Inc.

EDR Inc.

Hoku Kea Observatory
Not Reported
Mauna Kea, HI
Inquiry Number: 6053705.5
May 21, 2020

The EDR Aerial Photo Decade Package

6 Armstrong Road, 4th floor
Shelton, CT 06484
Toll Free: 800.352.0050
www.edrnet.com

EDR Aerial Photo Decade Package

05/21/20

Client Name:
Site Name:

Myounghee Noh and Associates
99-1046 Iwaena Street
Aiea, HI 96701
Contact: Kristin Cabanila

Hoku Kea Observatory
Not Reported
Mauna Kea, HI EDR 6053705.5
Inquiry #

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

Search Results:
Year

Scale

2001
1995
1977
1975
1954

1"=500'
1"=1000'
1"=500'
1"=1000'
1"=750'

Details
Acquisition Date: April 28, 2001
Flight Date: September 09, 1995
Flight Date: January 01, 1977
Flight Date: July 22, 1975
Flight Date: October 19, 1954

Source
USGS/DOQQ
USGS
USGS
USGS
USGS

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.
Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2020 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.
EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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Subject boundary not shown because it
exceeds image extent or image is not
georeferenced.

6053705.5
1977
= 500'

6053705.5
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Subject boundary not shown because it
exceeds image extent or image is not
georeferenced.

6053705.5
1954
= 750'

Subject boundary not shown because it
exceeds image extent or image is not
georeferenced.

Hoku Kea Observatory
Not Reported
Mauna Kea, HI

Inquiry Number: 6053705.3
May 21, 2020

Certified Sanborn® Map Report

6 Armstrong Road, 4th floor
Shelton, CT 06484
Toll Free: 800.352.0050
www.edrnet.com

Certified Sanborn® Map Report

05/21/20

Site Name:

Client Name:

Hoku Kea Observatory
Not Reported
Mauna Kea, HI

Myounghee Noh and Associates
99-1046 Iwaena Street
Aiea, HI 96701
Contact: Kristin Cabanila

EDR Inquiry # 6053705.3

The Sanborn Library has been searched by EDR and maps covering the target property location as provided by Myounghee Noh and
Associates were identified for the years listed below. The Sanborn Library is the largest, most complete collection of fire insurance maps.
The collection includes maps from Sanborn, Bromley, Perris & Browne, Hopkins, Barlow, and others. Only Environmental Data Resources
Inc. (EDR) is authorized to grant rights for commercial reproduction of maps by the Sanborn Library LLC, the copyright holder for the
collection. Results can be authenticated by visiting www.edrnet.com/sanborn.
The Sanborn Library is continually enhanced with newly identified map archives. This report accesses all maps in the collection as of the
day this report was generated.

Certified Sanborn Results:
Certification #

98C7-4BBE-BC93

PO #

2870_2

Project

Hoku Kea

UNMAPPED PROPERTY
Sanborn® Library search results

This report certifies that the complete holdings of the Sanborn Library,
LLC collection have been searched based on client supplied target
property information, and fire insurance maps covering the target property
were not found.

Certification #: 98C7-4BBE-BC93
The Sanborn Library includes more than 1.2 million
fire insurance maps from Sanborn, Bromley, Perris &
Browne, Hopkins, Barlow and others which track
historical property usage in approximately 12,000
American cities and towns. Collections searched:

Library of Congress
University Publications of America
EDR Private Collection
The Sanborn Library LLC Since 1866™

Limited Permission To Make Copies
Myounghee Noh and Associates (the client) is permitted to make up to FIVE photocopies of this Sanborn Map transmittal and each fire insurance map accompanying
this report solely for the limited use of its customer. No one other than the client is authorized to make copies. Upon request made directly to an EDR Account
Executive, the client may be permitted to make a limited number of additional photocopies. This permission is conditioned upon compliance by the client, its customer
and their agents with EDR's copyright policy; a copy of which is available upon request.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.
Copyright 2020 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.
EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein
are the property of their respective owners.
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APPENDIX F
Hazardous Materials Survey Report
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Environmental Studies and Consulting Services
16-643 Kipimana Street, Keaau, Hawai‛i, USA 96749 • 808.769.4221
99-1046 Iwa‛ena Street, Suite 210A, Ai‛ea, Hawai‛i, USA 96701 •
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SSFM International, Inc. - Hazardous Material Survey Report
UHH Hōkū Ke‛a Decommissioning, Maunakea, Island of Hawai‛i

This report is prepared for:
SSFM International, Inc.
99 Aupuni Street, Suite 202
Hilo, Hawai‛i 96720

HAZARDOUS MATERIAL SURVEY REPORT
FOR
UNIVERSITY OF HAWAI‛I AT HILO
HŌKŪ KE‛A DECOMMISSIONING
MAUNAKEA SCIENCE RESERVE
HĀMĀKUA, ISLAND OF HAWAI‛I
MNA Project 2870_2
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EXECUTIVE SUMMARY
In February 2020, Myounghee Noh & Associates, L.L.C. (MNA), was retained by SSFM
International, Inc., to conduct a supplemental hazardous material survey at the Hōkū Ke‛a
Observatory Structure and Generator Building in support of the Hōkū Ke‛a Decommissioning
Project at the Maunakea Science Reserve, Hāmākua, Island of Hawai‛i. Targeted were those
areas anticipated to be demolished during the planned decommissioning project. One sample
from a 2016 survey, white paint on metal brackets, conduit, dome, doors, door frames, and
walls on the interior of the Observatory was resampled in the 2020 survey to confirm lead in
concentrations below laboratory reporting limits. The resampling was a result of exterior
white paint on metal walls and dome exceeding laboratory reporting limits in the 2016 survey,
in which it was assumed that all white paint was applied to the interior and exterior of the
structure during the same time period.
The objective of the survey was to identify the presence, extent, and conditions of hazardous
materials in and on the building in the areas anticipated to be disturbed, so that the information
can be incorporated in the decommissioning design.
During 19 May 2016, a hazardous material survey of the observatory was conducted in support
of planned renovations and identified a total of 8 suspect building materials. Two leadcontaining paints (LCP) were identified in and on the structure. On 2 April 2020, MNA
conducted the supplemental hazardous material survey in support of the Decommissioning
Project and identified five additional suspect building materials in and on the Observatory and
Generator Building. On May 5, 2020 MNA collected two additional samples from the exterior
dome. Based on sampling and analysis of three asbestos/bulk, eight lead/paint chip, and a visual
inspection of light ballasts, fluorescent light tubes, and light switches from the 2016 and 2020
surveys, MNA provides the following summary of confirmed hazardous materials within the
Observatory and Generator Building:
Asbestos:
No asbestos-containing material (ACM) was confirmed to be present in the Observatory
or Generator Building during the 2016 and 2020 surveys. Table 3 provides descriptions of
suspected ACM identified and laboratory results.
Arsenic:
No suspected arsenic-containing material (ArCM) was identified in the Observatory or
Generator Building during the 2016 and 2020 surveys.
Lead:
Table 4 provides descriptions and laboratory results of LCP and Non-LCP identified during the
2016 and 2020 surveys.
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Observatory
Non-Lead-Containing Paint (Non-LCP);
Interior – White paint on metal brackets, conduit, dome, doors, and door frames
Exterior – White paint on metal dome

Lead-Containing Paint (LCP);
Interior – Gray paint on concrete floor
Exterior – White paint on metal doors, door frames, and walls

Generator Building
Non-LCP;
Interior – Beige paint on wood door frame

LCP;
Interior – Beige paint on concrete masonry unit (CMU) walls
Beige paint on metal ceiling and door frame

PCB/Mercury:
It is concluded that no PCB light ballasts or conventional mercury-containing lamps are within
the Observatory and Generator Building.
Based on the visual survey and sampling and analysis of suspect bulk materials and paints,
special hazard control measures are warranted for work involving lead paint. These
control measures are briefly described in Section 8 Recommendations for Demolition Work.
General dust and runoff controls and environmental protection are also warranted.
Contractors must verify, prior to bidding, the location, volumes, and condition of
potentially hazardous materials and determine the appropriate dust and hazard control measures
based on the area and material to be disturbed. Quantities of materials provided in this report
are based on visual approximations only during the survey and should not be used for bidding
purposes.
Analytical results provided in this report do not meet the requirements for waste
characterizations. Contractor must coordinate with permitted landfills for required waste
characterizations.
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1.0

INTRODUCTION

Myounghee Noh & Associates, L.L.C. (MNA), under an agreement with SSFM International, Inc.,
conducted a hazardous material survey for the University of Hawai‛i at Hilo Hōkū Ke‛a
Observatory Structure and Generator Building, located in the Maunakea Science Reserve,
Hāmākua, Island of Hawai‛i. One sample from the 2016 survey, white paint on metal brackets,
conduit, dome, doors, door frames, and walls on the interior of the Observatory was resampled in
the 2020 survey to confirm lead in concentrations below laboratory reporting limits. The
resampling was a result of exterior white paint on metal walls and dome
exceeding laboratory reporting limits in the 2016 survey, in which was assumed that
all white paint was applied to the interior and exterior of the structure during the same time
period.
MNA’s survey was conducted in support of the planned decommissioning project. Targeted were
those areas anticipated to be disturbed by the demolition work, as follows (Table 2):


Hazardous building materials due to the suspected presence of asbestos, lead, or arsenic.



Polychlorinated biphenyls (PCB)-containing light ballasts.



Mercury-containing electrical equipment, such as fluorescent light tubes, high-intensity
discharge light bulbs, and light switches.

Hōkū Ke‛a Generator Building
Maunakea Science Reserve
April 2020

Table 1

Hōkū Ke‛a Observatory
Maunakea Science Reserve
April 2020

2020 Anticipated Project Scope of Work
Work Anticipated

Observatory


Dismantle structure and foundation



Dismantle structure and foundation

Generator Building
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2.0

SAMPLING AND SURVEY METHODS

On 2 April 2020, State of Hawai‛i -certified building inspector, Phillip Cabanila, conducted the
hazardous material survey. The inspector performed a visual assessment of the structures on the
project site, identified materials confirmed to contain lead in the 2016 survey and identified
materials suspected of containing asbestos, lead, or arsenic in the Generator Building, and
collected samples of these materials. On May 5, 2020, MNA collected two additional samples,
one asbestos triplicate and one lead duplicate, from the exterior of the Observatory dome. The
inspector also surveyed light ballasts and inventoried light components and switches. Inspector
certifications are presented in Appendix A.
2.1

Identifying Homogeneous Materials

The inspector identified building materials with the same appearance, color, and substrate as
homogeneous materials. Interior homogeneous materials are considered unique per building and
building floor, while exterior building materials are considered unique per area/structure. Building
materials with the same characteristics (appearance, color, and substrate), as an identified
homogeneous material, should be considered to possess the same hazard characteristics, unless
specifically identified as otherwise in the report. As an example, if white paint on metal is found
to be lead-containing paint (LCP), then all identical white paint on metal in the survey area should
be treated as LCP. Table 3 provides an overview of sampling and a summary of hazardous
materials identified.
Table 2

Summary of Sampling and Results

Materials Sampled

Samples
Submitted/
Inspected

Suspect Material Locations

Identified Hazardous
Materials

2016 Survey
Observatory Interior and Exterior
Asbestos in bulk
15
material or paint

Door frames, floor, stairs, walls

None
2 LCP
(54 mg/kg – 150 mg/kg)
None

Lead in paint

6

Arsenic in bulk

0

Brackets, dome, doors, door frames, floor,
walls
---

PCB light ballasts

0

---

None

Mercury light tubes

0

---

None

Mercury light switches

0

---

None

HID bulbs

0

---

None

2020 Survey
Observatory Interior and Exterior
Asbestos in bulk
0
material or paint
Lead in paint
2
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Materials Sampled
Arsenic in bulk
PCB light ballasts
Mercury light tubes
Mercury light switches
HID bulbs

Samples
Submitted/
Inspected
0
1
6
2
0

Suspect Material Locations
--Fluorescent light fixtures
Fluorescent light fixtures
Light switches on walls
--2020 Survey

None
None
None
None
None

Floor, walls

None

Generator Building Interior and Exterior
Asbestos in bulk
3
material or paint
Lead in paint

6

Ceiling, door frames, walls

Arsenic in bulk
PCB light ballasts
Mercury light tubes
Mercury light switches
HID bulbs

0
0
0
1
0

------Light switch on walls
---

HID – High-Intensity Discharge
LCP – Lead-Containing Paint , <5,000 mg/kg

2.2

Identified Hazardous
Materials

2 LCP
(43 mg/kg – 55 mg/kg)
None
None
None
None
None

mg/kg – milligrams per kilogram (equivalent to parts per million)
PCB – Polychlorinated biphenyls

Building Material Sampling

Bulk and paint samples were collected using a decontaminated chisel, razor, or hammer in a
manner that minimized airborne dust. The inspector collected triplicate samples for asbestos and
duplicate samples for lead. No suspected arsenic-containing building materials were identified.
Samples were placed in sealable plastic bags, labeled with a unique identification number, and
recorded on a chain-of-custody. For each sample, the date, sample appearance, analyte, and
sample location were recorded on a field data form. During the 2016 survey, asbestos samples
were transported under chain-of-custody to LA Testing in South Pasadena, California. Lead
samples for the 2016 survey as well as all samples collected during the 2020 survey were delivered
under chain-of-custody to Hawaii Analytical Laboratory in Honolulu, Hawai‛i.
2.3

PCB-Containing Ballast Inspection

Suspect fluorescent light fixtures were observed in the observatory during the 2020 survey. One
light fixture was inspected and the “No PCBs” label was observed. Therefore, it is assumed that
no PCB-containing light ballasts are present in the project areas.
2.4

Mercury-Containing Light Tube and Switch Inspection

Fluorescent light tubes were observed in the Observatory and all light tubes contained a green band
indicating that they are low vapor mercury tubes.
No suspect mercury light switches were observed in the project area.
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3.0

LABORATORY INFORMATION

LA Testing analyzed the 2016 asbestos samples by polarized light microscopy using the
Environmental Protection Agency (EPA) Method 600/R-93/116.
LA Testing, South Pasadena, is certified by:




National Voluntary Laboratory Accreditation Program (NVLAP), certification 200232-0
State of Hawai‛i Department of Health (HDOH), certification L-01-034
American Industrial Hygienist Association (AIHA) Environmental Lead Laboratory
Accreditation Program (ELLAP), certification 102814

Hawaii Analytical Laboratory analyzed the 2016 and 2020 lead samples by flame atomic
absorption spectroscopy using the EPA Method 7082m and the 2020 asbestos samples by polarized
light microscopy using the Environmental Protection Agency (EPA) Method 600/R-93/116.
Hawaii Analytical Laboratory, Honolulu, is certified by:




4.0

NVLAP, certification 200655-0
HDOH, certification L-14-002
AIHA ELLAP, certification 101812

ASBESTOS RESULTS

Materials determined to contain greater than, or equal to, 1% asbestos are considered regulated
asbestos-containing material (ACM) under the National Emission Standards for Hazardous Air
Pollutants (NESHAP) as specified in 40 Code of Federal Regulations (CFR) Part 61 Subpart M.
The U.S. Occupational Safety and Health Administration (OSHA) Asbestos General Industry and
Construction Standards also define ACM as 1% asbestos or more by volume under 29 CFR
1910.1001 and 29 CFR 1926.1101, respectively. However, any measurable levels of asbestos
fibers are considered to be a health concern, in an uncontrolled work environment.
2016 Survey
Observatory: Five homogeneous materials suspected of containing asbestos were identified and
sampled during the 2016 survey, generating 15 samples for analysis. None of the samples
contained measureable levels of asbestos. Therefore, it is concluded that no ACM is present in the
telescope structure.
2020 Survey
Observatory: One homogeneous material suspected of containing asbestos was identified and
sampled, generating three samples for analysis. None of the samples contained measurable levels
of asbestos.
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Generator Building: One homogeneous material suspected of containing asbestos was identified
and sampled during the 2020 survey, generating three samples for analysis. None of the samples
contained measureable levels of asbestos. Therefore, it is concluded that no ACM is present in the
building (Table 4).
Table 3

Asbestos-Containing Material Determination

Area

Locations

HM
ID

Material
Color

Material

Substrate Result Condition

Estimated
Quantity

2016 Survey
Observatory
Vibration
dampener
Caulking

Concrete

ND

Good

10 ln. ft.

Metal

ND

Good

40 ln. ft.

Insulation

NA

ND

Good

250 sq. ft.

Concrete

NA

ND

Good

400 sq. ft.

Concrete
2020 Survey

NA

ND

Poor

80 sq. ft.

Interior

Floor

1

Gray

Interior

Door frame, walls

2

Interior

Walls

3

Interior

Floor

7

Off-white
Yellow with
silver wrap
Gray painted

Exterior

Stairs

9

Gray

Observatory
Exterior
Dome
7
Clear
Caulking
Metal
ND
Fair
200 ln.ft.
Generator Building
Interior
Floor, walls
5
Red
Coating
Concrete
ND
Good
10 ln. ft.
Good – Material is in an "as installed" condition. It is usable as is and may show cosmetic wear and tear or fading.
Poor – Material shows significant deterioration and may not be functional for its installed purpose. The binding of
the material has decreased integrity as indicated by peeling, cracking, or crumbling of the material.
Abbreviations and Acronyms
HM ID – Homogeneous Material Identifier
ln. ft. – Linear Feet
ND – Not Detected
sq. ft. – Square Feet

The suspected ACM descriptions and identifiers for the 2016 and 2020 surveys are provided in
Appendix B. Photographs of suspected materials for the 2016 and 2020 surveys are presented in
Appendix C. Laboratory analytical reports, chain-of-custody, and field data forms for the 2016
are provided in Appendix D and 2020 documentation and laboratory analytical reports are
provided in Appendix E.
5.0

LEAD RESULTS

The U.S. Department of Housing and Urban Development (HUD) and the EPA define paint
containing 5,000 milligrams per kilogram (mg/kg), or 0.5% by weight, or more of lead to be leadbased paint (LBP). Paint containing any measurable concentration of lead is considered to be LCP
and a health concern. When lead is detected in a multi-layer sample, it is assumed that all layers
represented by the sample contain lead at the same concentration. Lead results not exceeding the
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limit of detection by the laboratory is considered non-LCP and is indicated with a < symbol
preceding the analytical result, as presented in Table 4.
2016 Survey
Observatory: Three suspected lead paints were identified and sampled during the 2016 survey,
generating six paint chip samples. Two lead paints, gray on concrete and white on metal, were
identified in the survey area, with results ranging from 54 mg/kg to 150 mg/kg. None of the lead
paints were identified as LBP, exceeding 5,000 mg/kg, the threshold for LBP. The remaining paint
samples, white paint on metal on the interior of the structure did not contain lead concentrations
exceeding the laboratory limit of detection.
2020 Survey
Observatory: One interior paint, white paint on metal brackets, conduit, dome doors, door frames,
and walls sampled in 2016 was resampled in 2020 to confirm lead detections below laboratory
reporting limits. The resampling was a result of exterior white paint on metal walls and dome
exceeding laboratory reporting limits in the 2016 survey and the assumption that all white paint
was applied to the interior and exterior of the structure during the same time period. One exterior
paint, white paint on metal dome, was sampled to determine concentrations as a separate
component from the white paint on exterior walls of the Observatory. None of the paint samples
collected from the Observatory dome contained lead levels in excess of laboratory reporting limits.
Generator Building: Three suspected lead paints were identified and sampled, generating six paint
chip samples. Two lead paints, beige on concrete block and metal, were identified in the survey
area, with results ranging from 43 mg/kg to 55 mg/kg. None of the lead paints were identified as
LBP, exceeding 5,000 mg/kg, the threshold for LBP (Table 5).
Table 4
Area

Lead-Containing Paint Determination
Locations

HM
ID

Material
Substrate
Color
2016 Survey

Result
(mg/kg)

Condition

Estimated
Quantity

Brackets, conduit,
dome, doors, door
frames

4

White

Metal

Non-LCP:
<40

Good

700 sq. ft.

6

Gray

Concrete

LCP 54 – 95

Fair

400 sq. ft.

8

White

Metal

LCP 72 – 150

Fair

700 sq. ft.

Observatory
Interior
Interior
Exterior

Floor
Dome, doors,
door frames,
walls

2020 Survey
Observatory
Interior

Brackets, conduit,
dome, doors, door
frames

1

White

Metal

Non-LCP:
<40

Fair

700 sq. ft.

Exterior

Dome

6

White

Metal

Non-LCP:
<40

Fair

700 sq. ft.
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Generator Building
Interior

Walls

2

Beige

CMU

Interior

Door frame

3

Beige

Wood

LCP <40 – 55
Non-LCP:
<40

Poor

200 sq. ft.

Poor

20 ln. ft.

Ceiling, door
4
Beige
Metal
LCP 43 – 55
Poor
120 sq. ft.
frame
Bold values indicate results above the reporting limit.
Good – Material is in an "as installed" condition. It is usable as is and may show cosmetic wear and tear or fading.
Fair – Material is functional for its installed purpose but shows initial signs of deterioration beyond the cosmetic.
Poor – Material shows significant deterioration and may not be functional for its installed purpose. Paint is bubbling
or peeling over 20% or more of surface area and no longer protects the substrate.
Interior

Abbreviations and Acronyms
HM ID – Hazardous Material Identifier
LCP – Lead-Containing Paint, <5,000 mg/kg

ln. ft. – linear feet
mg/kg – milligrams per kilogram

sq. ft. – square feet

Suspected LCP descriptions and identifiers for the 2016 and 2020 surveys are provided in
Appendix B. Photographs of suspected LCP for the 2016 and 2020 surveys are presented in
Appendix C. Laboratory analytical reports, chain-of-custody, and field data forms for the 2016
are provided in Appendix D and 2020 documentation and laboratory analytical reports are
provided in Appendix E.
6.0

ARSENIC RESULTS

The disturbance of arsenic-containing materials is regulated by the OSHA Inorganic Arsenic
General Industry Standard under 29 CFR 1910.1018.
No suspected arsenic-containing materials were observed during the 2016 and 2020 surveys;
therefore, no samples were collected during this survey.
7.0

SUMMARY OF SURVEY RESULTS

MNA conducted a hazardous material survey at the University of Hawai‛i at Hilo Hōkū Ke‛a
Observatory and Generator Building, in the Maunakea Science Reserve, Hāmākua, Island of
Hawai‛i. MNA’s survey was conducted in support of the planned decommissioning project
(design scope in Table 2). The survey utilized data from a 2016 survey of the Observatory
Renovation Project, with the addition of the Generator Building. One sample from the 2016
survey, white paint on metal brackets, conduit, dome, doors, door frames, and walls on the interior
of the Observatory was resampled in the 2020 survey to confirm lead in concentrations below
laboratory reporting limits. The resampling was a result of exterior white paint on metal walls and
dome exceeding laboratory reporting limits in the 2016 survey and the assumption that all white
paint was applied to the interior and exterior of the structure during the same time period
Based on sampling and analysis of three asbestos/bulk, eight lead/paint chip from the 2016 and
2020 surveys and visual inspections of fluorescent light ballasts and light tubes, and light switches

2870_2

8

Myounghee Noh & Associates, L.L.C.

SSFM International, Inc. - Hazardous Material Survey Report
UHH Hōkū Ke‛a Decommissioning, Maunakea, Island of Hawai‛i

inspected during the 2020 survey, lead-containing paints are present in the project areas, as
presented below:
Asbestos:
No asbestos-containing material (ACM) was confirmed to be present in the Observatory or
Generator Building during the 2016 and 2020 surveys. Table 3 provides descriptions of suspected
ACM identified and laboratory results.
Arsenic:
No suspected arsenic-containing material (ArCM) was identified in the Observatory or Generator
Building during the 2016 and 2020 surveys.
Lead:
Table 4 provides descriptions and laboratory results of LCP and Non-LCP identified during the
2016 and 2020 surveys.
Observatory
Non-Lead-Containing Paint (Non-LCP);
Interior – White paint on metal brackets, conduit, dome, doors, and door frames
Exterior – White paint on metal dome

Lead-Containing Paint (LCP);
Interior – Gray paint on concrete floor
Exterior – White paint on metal doors, door frames, and walls

Generator Building
Non-LCP;
Interior – Beige paint on wood door frame

LCP;
Interior – Beige paint on concrete masonry unit (CMU) walls
Beige paint on metal ceiling and door frame

PCB/Mercury:
It is concluded that no PCB light ballasts or conventional mercury-containing lamps are within
the Observatory and Generator Building.
8.0

RECOMMENDATIONS FOR RENOVATION AND CONSTRUCTION WORK

It is required that properly trained employees perform demolition and construction work that
disturbs hazardous materials, in a manner protective of the site workers, facility users, and the
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environment. The following recommendations address OSHA and other applicable federal
requirements. These recommendations provide guidance for the management of hazardous
building materials and control of occupational and environmental hazards associated with
operations, maintenance, renovation, and demolition. These recommendations are based on
information gathered during the hazardous materials survey. These recommendations are not
intended to constitute a formal work plan but are intended to provide a starting point for the
development of a work plan.
8.1

Asbestos-Containing Materials

Based on sampling and analysis of five homogeneous materials in the Observatory and one
homogeneous material in the Generator Building, no ACM were identified in the project areas
during the 2016 and 2020 surveys. Therefore, no special asbestos control measures are provided.
8.2

Lead-Containing Paints

Employees involved in renovation or demolition activities that disturb lead paints must conduct
work in general accordance with 29 CFR 1926.62 OSHA Lead Construction Standard. Work
practices that would trigger these requirements include, but are not limited to, sanding, blasting,
welding, cutting, scraping, and spot/whole paint removals. For each project, the contractor must
determine the appropriate safety measures based on the area to be disturbed, the lead concentration,
and the paint condition. Applicable work practice guidelines involving the disturbance of lead
paints are summarized, but are not limited to:
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Employees must anticipate hazards and utilize appropriate engineering controls and
personal protective equipment (PPE).
Employees must utilize respiratory protection until the initial air monitoring assessment
documents safe working levels of airborne lead (29 CFR 1926.62[d][1] and [2][i][A]).
An exposure assessment should be carried out when employees are disturbing LCP or LBP
to ensure that they are not exposed to airborne lead concentrations greater than the
Permissible Exposure Limit (PEL) of 50 micrograms per cubic meter (µg/m3) averaged
over an 8-hour period. Additional periodic exposure monitoring may be required if the
Action Level, 30 µg/m3, averaged over an 8-hour period is exceeded.
Employees must implement stringent dust control procedures to prevent airborne lead dust.
Employees must clean the work area thoroughly using wet methods and a high-efficiency
particulate air (HEPA) vacuum. Dry sweeping or air blowing of lead debris and dust must
be avoided.
Lead-containing debris must be segregated from other wastes, collected, and containerized.
Wastes must be characterized per State of Hawai‛i requirements, including a determination
of the waste as hazardous or non-hazardous. Lead-containing waste must be handled and
disposed of in accordance with applicable requirements.
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8.3

Visually inspect and verify the work area to ensure all lead-containing debris and dust has
been properly removed and the project site is free of lead hazard.
Conduct clearance in accordance with contract specifications.
Arsenic-Containing Materials

No suspected arsenic-containing materials were identified in the project areas during the 2016 and
2020 surveys. Therefore, no special arsenic control measures are provided.
8.4

PCB-Containing Ballasts

No PCB-containing ballasts were identified in the project areas during the 2016 and 2020 surveys.
Therefore, no special PCB control measures are provided for handling ballasts.
8.5

Mercury-Containing Light Tubes, Switches, and HID Bulbs

No conventional mercury-containing light tubes, switches, or HID bulbs were identified in the
project areas during this survey. Low mercury vapor tubes are present in the project area. Removal
of low mercury vapor tubes must be conducted in a manner that prevents breakage of the light
tubes prior to disposal.
9.0

LIMITATIONS

Industry standard effort was made to identify suspected hazardous building materials during the
survey at the project area. However, this does not imply a guarantee that all suspected building
materials and hazardous materials were identified by this assessment because certain building
materials and/or surfaces may be hidden by walls, flooring/concrete slab, partitions, other building
components, or existing equipment or furniture. If any previously unforeseen suspected materials
become known, additional assessment may be required prior to the planned demolition project.
Material quantities provided in this report are based on visual approximations taken at the time of
the survey only and should not be used for bidding purpose. It is the Contractor’s responsibility
to verify the material quantities and volume of waste prior to bidding.
Analytical results provided in this report do not meet the requirements for waste characterizations.
Contractor must coordinate with permitted landfills for required waste characterizations.
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APPENDIX A: INSPECTOR CERTIFICATIONS

Phillip Cabanila
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Myounghee Noh & Associates, L.L.C.

Project Monitor (PM) certification not relevant for inspection of
building materials. PM certification relevant for air monitoring
during abatement activities.

Lead Risk Assessor certification allows for lead inspections in addition to
risk assessment surveys in Child Occupied Facilities and HID Housing.
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APPENDIX B: HOMOGENEOUS MATERIALS IDENTIFIED AND SAMPLE TYPES
COLLECTED
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Homogeneous Materials Identified and Sample Types Collected
HM
ID

Building

Area

Locations

Material
Color

Material

Substrate

Asb

Pb

Result

Concrete

X

ND

Metal

X

ND

None

X

ND

2016 Survey
1

Observatory

Interior

Floor

Gray

2

Observatory

Interior

Door frame, walls

3

Observatory

Interior

Walls

Off-white
Yellow
Silver

Vibration
dampener
Caulking
Insulation
Wrap

4

Observatory

Interior

White

Paint

Metal

X

<40 mg/kg

6

Observatory

Interior

Brackets, conduit, dome,
doors, door frames
Floor

Gray

Paint

Concrete

X

LCP 54 - 95 mg/kg

7

Observatory

Interior

Floor

Gray

Painted concrete

None

8

Observatory

Exterior

Dome, doors, door
frames, walls

White

Paint

Metal

9

Observatory

Exterior

Stairs

Concrete

None

1

Observatory
Generator
Building

Interior

Dome

Paint

X

<40 mg/kg

Interior

Walls

Beige

Paint

Metal
Concrete
block

X

LCP <40 - 55 mg/kg

2

Gray
2020 Survey
White

X

ND
X

X

LCP 72 - 150 mg/kg
ND

3

Generator Building

Interior

Door frame

Beige

Paint

Wood

X

<40 mg/kg

4

Generator
Building

Interior

Ceiling, door frame

Beige

Paint

Metal

X

LCP 43 - 55 mg/kg

5

Generator Building

Interior

Floor, walls

Red

Coating

Concrete

X

6
7

Observatory
Observatory

Exterior
Exterior

Dome
Dome

White
Clear

Paint
Caulking

Metal
Metal

X

ND
X

<40 mg/kg
ND

Bold values indicate results above the laboratory reporting limit.
All asbestos found to be chrysotile.

Abbreviations and Acronyms
Asb - Asbestos
ACM - Asbestos-Containing Material
HM ID - Homogeneous Material Identifier
LCP - Lead-Containing Paint <5,000 mg/kg

2870_2

mg/kg - milligrams per kilogram, equivalent to parts per million
ND - Not Detected
Pb - Lead
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2016 Survey:
HM ID: 1
Observatory
Interior
Gray vibration filler on concrete floor.
Non-ACM:
2160-A1A: ND
2160-A1B: ND
2160-A1C: ND

HM ID: 2
Observatory
Interior
Off-white caulking on metal door frame.
Non-ACM
2160-A2A: ND
2160-A2B: ND
2160-A2C: ND

HM ID: 3
Observatory
Interior
Yellow insulation with silver wrap.
Non-ACM:
2160-A3A: ND
2160-A3B: ND
2160-A3C: ND

2870_2
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HM ID: 4
Observatory
Interior
White paint on metal dome.
Non-LCP:
2160-P1A: <40 mg/kg
2160-P1B: <40 mg/kg

HM ID: 6
Observatory
Interior
Gray paint on concrete floor.
LCP:
2160-P3A: 54 mg/kg
2160-P3B: 95 mg/kg

HM ID: 7
Observatory
Interior
Gray painted concrete floor.
Non-ACM
2160-A4A: ND
2160-A4B: ND
2160-A4C: ND
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HM ID: 8
Observatory
Exterior
White paint on metal wall.
LCP:
2160-P4A: 72 mg/kg
2160-P4B: 150 mg/kg

HM ID: 9
Observatory
Exterior
Gray painted concrete stairs.
Non-ACM
2160-A5A: ND
2160-A5B: ND
2160-A5C: ND
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2020 Survey:
HM ID: 1
Observatory
Interior
White paint on metal dome.
Non-LCP
2870-P1A: <40 mg/kg
2870-P1B: <40 mg/kg

HM ID: 2
Generator Building
Interior
Beige paint on concrete block wall.
LCP
2870-P2A: <40 mg/kg
2870-P2B: 55 mg/kg

HM ID: 3
Generator Building
Interior
Beige paint on wood door frame.
Non-LCP
2870-P3A: <40 mg/kg
2870-P3B: <40 mg/kg
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HM ID: 4
Generator Building
Interior
Beige paint on metal door frame.
LCP
2870-P4A: 55 mg/kg
2870-P4B: 43 mg/kg

HM ID: 5
Generator Building
Interior
Red coating on concrete wall.
Non-ACM
2870-A1A: ND
2870-A1B: ND
2870-A1C: ND

HM ID: 6
Observatory
Exterior
White paint on metal dome.
Non-LCP
2870-P5A: <40 mg/kg
2870-P5B: <40 mg/kg

2870_2

C-5

Myounghee Noh & Associates, L.L.C.

SSFM International, Inc. - Hazardous Material Survey Report
UHH Hōkū Ke‛a Decommissioning, Maunakea, Island of Hawai‛i

HM ID: 7
Observatory
Exterior
Clear caulking on metal dome.
Non-ACM
2870-A2A: ND
2870-A2B: ND
2870-A2C: ND
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APPENDIX D: 2016 LABORATORY ANALYTICAL REPORTS
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Myounghee Noh & Associates, L.L.C.

LA Testing Order: 321611165

LA Testing

Customer ID: 32MYOU50

520 Mission Street South Pasadena, CA 91030
Tel/Fax: (323) 254-9960 / (323) 254-9982
http://www.LATesting.com / pasadenalab@latesting.com

Customer PO:
Project ID:

Attention: Phillip Cabanila
Myounghee Noh & Associates, LLC

Phone: (808) 937-1807
Fax:
Received Date: 05/26/2016 9:50 AM
Analysis Date: 05/31/2016
Collected Date: 05/19/2016

99-1046 Iwaena Street
Suite 210A
Aiea, HI 96701
Project: 2106.2 UHH Hoku Kea

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized Light
Microscopy
Non-Asbestos
Description

Appearance

2160-A 1A

1

Gray/Black
Non-Fibrous
Heterogeneous

100% Non-fibrous (Other)

None Detected

1

Gray/Black
Non-Fibrous
Heterogeneous

100% Non-fibrous (Other)

None Detected

1

Black
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

2

White
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

2

White
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

2

White
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

3

Yellow
Fibrous
Homogeneous

98% Glass

2% Non-fibrous (Other)

None Detected

3

Silver/Beige
Fibrous
Heterogeneous

45% Cellulose
10% Glass

45% Non-fibrous (Other)

None Detected

3

Yellow
Fibrous
Homogeneous

98% Glass

2% Non-fibrous (Other)

None Detected

3

Silver/Beige
Fibrous
Heterogeneous

45% Cellulose
10% Glass

45% Non-fibrous (Other)

None Detected

3

Silver/Beige
Fibrous
Heterogeneous

50% Cellulose
15% Glass

35% Non-fibrous (Other)

None Detected

3

Yellow
Fibrous
Homogeneous

98% Glass

2% Non-fibrous (Other)

None Detected

7

Gray
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

7

Gray
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

7

Gray
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

9

Gray
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

321611165-0001

2160-A 1B
321611165-0002

2160-A 1C
321611165-0003

2160-A 2A
321611165-0004

2160-A 2B
321611165-0005

2160-A 2C
321611165-0006

2160-A 3A-Insulation
321611165-0007

2160-A 3A-Wrap
321611165-0007A

2160-A 3B-Insulation
321611165-0008

2160-A 3B-Wrap
321611165-0008A

2160-A 3C-Wrap
321611165-0009

2160-A 3C-Insulation
321611165-0009A

2160-A 4A
321611165-0010

2160-A 4B
321611165-0011

2160-A 4C
321611165-0012

2160-A 5A
321611165-0013

% Fibrous

Asbestos

Sample

% Non-Fibrous

% Type

Initial Report From: 05/31/2016 14:01:10

PLM - 1.69 Printed: 5/31/2016 2:01 PM
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LA Testing Order: 321611165

LA Testing

Customer ID: 32MYOU50

520 Mission Street South Pasadena, CA 91030
Tel/Fax: (323) 254-9960 / (323) 254-9982
http://www.LATesting.com / pasadenalab@latesting.com

Customer PO:
Project ID:

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized Light
Microscopy
Non-Asbestos
Description

Appearance

2160-A 5B

9

Gray
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

9

Gray
Non-Fibrous
Homogeneous

100% Non-fibrous (Other)

None Detected

321611165-0014

2160-A 5C
321611165-0015

% Fibrous

Asbestos

Sample

% Non-Fibrous

% Type

Analyst(s)

Olivia Santiago (12)
Rosa Mendoza (6)

Jerry Drapala Ph.D, Laboratory Manager
or Other Approved Signatory

EMSL maintains liability limited to cost of analysis . This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government . Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%
Samples analyzed by LA Testing South Pasadena, CA NVLAP Lab Code 200232-0, CA ELAP 2283
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Hawaii Analytical
Laboratory
ANALYTICAL REPORT
Thursday, June 02, 2016
3615 Harding Avenue, Ste. 308, Honolulu, Hawaii 96816
Phone: (808) 735-0422

Phillip
Cabanila
Mr.
Myounghee Noh & Associates
4200 Kohola St.
Hilo

HI

Lab Job No:
Your Project:

Phone Number:
Facsimile:
Email:

(808) 937-1807

phillip@noh-associates.com

96720

20163338
2106_2, UHH Hoku Kea telescope, 5/19/2016

Lead, total (paint chips)
NIOSH

Method:

7082m LEAD by FAAS
Date
Submitted

Date
Analyzed

mg/kg

5/27/2016

5/31/2016

< 40

mg/kg

5/27/2016

5/31/2016

2106-P3A

54

mg/kg

5/27/2016

5/31/2016

2106-P3B

95

mg/kg

5/27/2016

5/31/2016

201617226

2106-P4A

72

mg/kg

5/27/2016

5/31/2016

Comments

Sample limited (<0.05g). Per client request, proceed with analysis with insufficient sample. Final volume was adjusted to
15mL due to low sample weight.

201617227

2106-P4B

Comments

Sample limited (<0.05g). Per client request, proceed with analysis with insufficient sample. Final volume was adjusted to
15mL due to low sample weight.

Sample No.

Your Sample Description

Results

Units

201617220

2106-P1A

< 40

2106-P1B

Comments
201617221
Comments
201617224
Comments
201617225
Comments

150

mg/kg

5/27/2016

5/31/2016

All Quality Control data are acceptable unless otherwise noted.
MRL for lead air is 5ug.
MRL for lead wipe is 10ug.
MRL for lead paint or soil is 40 mg/kg for a 0.25g sample.

Hawaii Analytical Laboratory, is an AIHA CAPT, IHLAP, ELLAP and EMLAP accredited laboratory (Accreditation No.
101812) in the scope of work listed on the AIHA website (www.aiha.org). Hawaii Analytical Laboratory is also an analytical
facility accredited in accordance with the recognized ISO/ IEC 17025:2005.
Controlled Document: Analytical Report, Revision 0 - 20140701

Thursday, June 02, 2016
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Phillip
Cabanila
Mr.
Myounghee Noh & Associates
4200 Kohola St.
Hilo
Lab Job No:
Your Project:

HI

Phone Number:
Facsimile:
Email:

(808) 937-1807

phillip@noh-associates.com

96720

20163338
2106_2, UHH Hoku Kea telescope, 5/19/2016

General Comments
All analysts participate in interlaboratory quality control testing to continuously document profiency. The sample[s] analysis subject of this analytical
report were conducted in general accordance with the procedures associated with the” analytical method" referenced above. Modifications to this
methodology may have been made based upon the analyst's professional judgment and / or sample matrix effects encountered. The analysis of sample
relates only to the sample analyzed, and may or may not be representative of the original source of the material submitted for our analysis. This report
is not to be duplicated except in full without the expressed written permission of Hawaii Analytical Laboratory. This report should not be construed as
an endorsement for a product or a service by the AIHA or any affiliated organizations. Sample and associated sampling / collection data is reported as
provided by client. Concentration and TWA values have been calculated based on information supplied by the client that the laboratory cannot verify.
Results have not been corrected for blank determinations unless noted in remarks. Unless otherwise indicated the sample condition at the time of
receipt was acceptable.
Results and Symbols Definitions
> This testing result is greater than the numerical value listed.
< This testing result is less than the numerical value listed.
# = Analytical methods marked with an "#" are not within our AIHA Scope of Accreditation.
MRL = Method Reporting Limit.

Ms. Jennifer Hsu Liao
Laboratory Manager

Hawaii Analytical Laboratory, is an AIHA CAPT, IHLAP, ELLAP and EMLAP accredited laboratory (Accreditation No.
101812) in the scope of work listed on the AIHA website (www.aiha.org). Hawaii Analytical Laboratory is also an analytical
facility accredited in accordance with the recognized ISO/ IEC 17025:2005.
Controlled Document: Analytical Report, Revision 0 - 20140701

Thursday, June 02, 2016
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Myounghee Noh & Associates, L.L.C.

Hawaii Analytical Laboratory
ANALYTICAL REPORT
Wednesday, April 15, 2020

Ms. Myounghee Noh
Myounghee Noh & Associates
99-1046 Iwaena St. Suite 210A
Aiea HI 96701

Phone Number:
Facsimile:
Email:

(808) 484-9214
(808) 484-4660
m_noh@noh-associates.com

202003076
Lab Job No:
Date Submitted: 4/9/2020
2870_2, Hoku Kea Decommissioning, 4/2/20
Your Project:

Bulk Asbestos Determination
Sample No.

Your Sample ID / Description

202018186

2870-A1a

Layer

Reddish carpet material / yellow
mastic

Asbestos
Present?

Type

%v/v

Other
Fibrous

%v/v Matrix

Date
Analyzed

NONE
DETECTED

Synthetic
fiber
(undulose)

85 Binder +
paint + other

4/9/2020

NONE
DETECTED

Synthetic
fiber
(undulose)

85 Binder +
paint + other

4/9/2020

NONE
DETECTED

Synthetic
fiber
(undulose)

85 Binder +
paint + other

4/9/2020

Comments
202018187

2870-A1b

Layer

Reddish carpet material / yellow
mastic

Comments
202018188

2870-A1c

Layer

Reddish carpet material / yellow
mastic

Comments

Hawaii Analytical Laboratory is a NIST NVLAP accredited laboratory (NVLAP Lab Code 200655-0) and is accredited in
accordance with the recognized ISO/ IEC 17025:2017. Controlled doc.: Asbestos Report, rev. 2 - 20190622
3615 Harding Avenue, Ste. 308, Honolulu, HI 96816 - Telephone: (808) 735-0422 - Fax: (808) 735-0047
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Ms. Myounghee Noh
Myounghee Noh & Associates
99-1046 Iwaena St. Suite 210A
Aiea HI 96701

Phone Number:
Facsimile:
Email:

(808) 484-9214
(808) 484-4660
m_noh@noh-associates.com

202003076
Lab Job No:
Date Submitted: 4/9/2020
2870_2, Hoku Kea Decommissioning, 4/2/20
Your Project:

General Comments
The bulk sample[s] analysis subject of this analytical report were conducted in general accordance with the procedures outlined in the United
States Environmental Protection Agency’s “Interim Method for the Determination of Asbestos in Bulk Insulation Samples” (EPA-600/M4-82020, Dec. 1982) and / or “Method for Determination of Asbestos in bulk Building Materials” (EPA-600/R-93-116, July 1993). The analysis of
each bulk sample relates only to the material examined, and may or may not represent the overall composition of its original source. Floor tile
and other resinously bound materials, when analyzed by the EPA methods referenced above may yield false negative results because of
limitations in separating closely bound fibers and in detecting fibers of small length and diameter. Alternative methods of identification,
including Transmission Electron Microscopy (TEM) may or may not be applicable. We utilize calibrated visual area estimation on a routine
basis and do not conduct point counting unless specifically requested to do so. Estimated error for the visual determinations presented are
50% relative (1 to 5%); 25% relative (6 to 25%) and 20% (>26% v/v). We will not separate layers which in our opinion are not readily
discernable. This report is not to be duplicated except in full without the expressed written permission of Hawaii Analytical Laboratory. This
report must not be used by the client to claim product certification, approval or endorsement by NVLAP, NIST or any agency of Federal
Governement. Unless otherwise indicated, the sample condition at the time of receipt was acceptable.
Results and Symbols Definitions
> This testing result is greater than the numerical value listed.
< This testing result is less than the numerical value listed.
None Detected = asbestos was not observed in the sample. If trace amount of asbestos was detected below our quantifiable limits of 1.0%,
<1% (trace) would be indicated and the asbestos type listed. Point counting, where applicable, are recommended to improve accuracy.

Jennifer Hsu Liao
Laboratory Manager

Hawaii Analytical Laboratory is a NIST NVLAP accredited laboratory (NVLAP Lab Code 200655-0) and is accredited in
accordance with the recognized ISO/ IEC 17025:2017. Controlled doc.: Asbestos Report, rev. 2 - 20190622
3615 Harding Avenue, Ste. 308, Honolulu, HI 96816 - Telephone: (808) 735-0422 - Fax: (808) 735-0047
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Hazardous Homogeneous Materials and Sampling Survey Field Form: Asbestos
Location: Mauna Kea, Island of Hawaii
03/12/2020
Date & Time:

Project# & Name: 2870 2 SSFM UHH Hoku Kea Telescope Decommissioning
PC
InspectorInitials:
HM
ID

Building

Fir.

C.Hv
5,euC\"vCZb

�

Rooms

Locations

M1t1�

W J}tLS, ft.�fZ

Material
Color

'RED

Material

Substrate

'1).4"'-l:>e� I�

C,Mv

f,t,\-�elllt.,

(Ci.Mu�)

2870-A
2870-A
2870-A
HM

ID

G('.VP

Friable
ACM
Type
y �
TSI S

Area
gftor
L. ft

Hatch
Color

�ou

�

SampleID
I A
I B
I C
Building

Condition

MA-1�
l

Sample Location

Room Sampled

uJ/tU

Notes

'v

'V

Fir.

PICID

Locations

Rooms

Material
Color

Material

Substrate

Condition

Friable
ACM
Type

Area
Sq. ft or
L. ft

Hatch
Color

Area
Sq. ft or
L. ft

Hatch
Color

y N
G F P

TSI S

M

SampleID
A
2870-A
2870-A
B
2870-A
C
HM
ID

Building

Room Sampled

Flr.

Sample Location

Rooms

Locations

Material
Color

PICID

Material

Notes

Substrate

Condition

Friable
ACM
Type
y N

G F P

Sample ID
2870-A
A
B
2870-A
2870-A
C

Room Sampled

Sample Location

t

\

Page__of__

PIC ID

TSI S
M

Notes

Myounghee Noh & Associates, L.L.C.

Hawaii Analytical Laboratory
ANALYTICAL REPORT
Tuesday, April 14, 2020

Ms. Myounghee Noh
Myounghee Noh & Associates
99-1046 Iwaena St. Suite 210A
Aiea HI 96701

Phone Number:
Facsimile:
Email:

(808) 484-9214
(808) 484-4660
m_noh@noh-associates.com

202003075
Lab Job No:
Date Submitted: 4/9/2020
2870_2, UHH Hoku Kea Decommissioning, 4/2/20
Your Project:

Lead, total (paint chips)
NIOSH Method: 7082m LEAD by FAAS
Sample No.

Your Sample ID / Description

Results

Units

Date
Analyzed

202018178

2870-P1A

< 40

mg/kg

4/9/2020

2870-P1B

< 40

mg/kg

4/9/2020

2870-P2A

< 40

mg/kg

4/9/2020

2870-P2B

55

mg/kg

4/9/2020

2870-P3A

< 40

mg/kg

4/9/2020

2870-P3B

< 40

mg/kg

4/9/2020

2870-P4A

55

mg/kg

4/9/2020

2870-P5B

43

mg/kg

4/9/2020

Comments
202018179
Comments
202018180
Comments
202018181
Comments
202018182
Comments
202018183
Comments
202018184
Comments
202018185
Comments

Hawaii Analytical Laboratory (101812) is accredited by the AIHA LAP, LLC in the EMLAP, IHLAP, and ELLAP programs
for the scope of work listed on www.aihaaccreditedlabs.org, in accordance with the recognized ISO/ IEC 17025:2005. AIHA is a
NLLAP recognized accrediting body. Controlled doc.: Lead Report, rev. 3 – 20181015
3615 Harding Avenue, Ste. 308, Honolulu, HI 96816 - Telephone: (808) 735-0422 - Fax: (808) 735-0047
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Ms. Myounghee Noh
Myounghee Noh & Associates
99-1046 Iwaena St. Suite 210A
Aiea HI 96701

Phone Number:
Facsimile:
Email:

(808) 484-9214
(808) 484-4660
m_noh@noh-associates.com

202003075
Lab Job No:
Date Submitted: 4/9/2020
2870_2, UHH Hoku Kea Decommissioning, 4/2/20
Your Project:

All Quality Control data are acceptable unless otherwise noted.
MRL for lead air is 5ug.
MRL for lead wipe is 10ug.
MRL for lead paint or soil is 40 mg/kg for a 0.25g sample.
General Comments
The sample[s] analysis subject of this analytical report were conducted in general accordance with the procedures associated with the
”analytical method" referenced above. Modifications to this methodology may have been made based upon the analyst's professional
judgment and / or sample matrix effects encountered. The analysis of sample relates only to the sample analyzed, and may or may not be
representative of the original source of the material submitted for our analysis. All analysts participate in interlaboratory quality control testing
to continuously document profiency. This report is not to be duplicated except in full without the expressed written permission of Hawaii
Analytical Laboratory. This report should not be construed as an endorsement for a product or a service by the AIHA LAP, LLC or any
affiliated organizations. Sample and associated sampling / collection data is reported as provided by client. TWA values have been
calculated based on information supplied by the client that the laboratory has not independently verified. Results have not been corrected for
blank determinations unless noted in remarks. Unless otherwise indicated the sample condition at the time of receipt was acceptable.
Results and Symbols Definitions
> This testing result is greater than the numerical value listed.
< This testing result is less than the numerical value listed.
# = Analytical methods marked with an "#" are not within our AIHA LAP, LLC Scope of Accreditation.
MRL = Method Reporting Limit.

Jennifer Hsu Liao
Laboratory Manager

Hawaii Analytical Laboratory (101812) is accredited by the AIHA LAP, LLC in the EMLAP, IHLAP, and ELLAP programs
for the scope of work listed on www.aihaaccreditedlabs.org, in accordance with the recognized ISO/ IEC 17025:2005. AIHA is a
NLLAP recognized accrediting body. Controlled doc.: Lead Report, rev. 3 – 20181015
3615 Harding Avenue, Ste. 308, Honolulu, HI 96816 - Telephone: (808) 735-0422 - Fax: (808) 735-0047
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Hawaii Analytical Laboratory
ANALYTICAL REPORT
Monday, May 11, 2020

Ms. Myounghee Noh
Myounghee Noh & Associates, LLC
99-1046 Iwaena St. Suite 210A
Aiea HI 96701

Phone Number:
Facsimile:
Email:

(808) 484-9214
(808) 484-4660
m_noh@noh-associates.com

202003777
Lab Job No:
Date Submitted: 5/7/2020
2870_2, UHH Hoku Kea Decommissioning, 5/5/20
Your Project:

Lead, total (paint chips)
NIOSH Method: 7082m LEAD by FAAS
Sample No.

Your Sample ID / Description

Results

Units

Date
Analyzed

202022850

2870-P5A

< 40

mg/kg

5/8/2020

2870-P5B

< 40

mg/kg

5/8/2020

Comments
202022851
Comments

Hawaii Analytical Laboratory (101812) is accredited by the AIHA LAP, LLC in the EMLAP, IHLAP, and ELLAP programs
for the scope of work listed on www.aihaaccreditedlabs.org, in accordance with the recognized ISO/ IEC 17025:2005. AIHA is a
NLLAP recognized accrediting body. Controlled doc.: Lead Report, rev. 3 – 20181015
3615 Harding Avenue, Ste. 308, Honolulu, HI 96816 - Telephone: (808) 735-0422 - Fax: (808) 735-0047
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Ms. Myounghee Noh
Myounghee Noh & Associates, LLC
99-1046 Iwaena St. Suite 210A
Aiea HI 96701

Phone Number:
Facsimile:
Email:

(808) 484-9214
(808) 484-4660
m_noh@noh-associates.com

202003777
Lab Job No:
Date Submitted: 5/7/2020
2870_2, UHH Hoku Kea Decommissioning, 5/5/20
Your Project:

All Quality Control data are acceptable unless otherwise noted.
MRL for lead air is 5ug.
MRL for lead wipe is 10ug.
MRL for lead paint or soil is 40 mg/kg for a 0.25g sample.
General Comments
The sample[s] analysis subject of this analytical report were conducted in general accordance with the procedures associated with the
”analytical method" referenced above. Modifications to this methodology may have been made based upon the analyst's professional
judgment and / or sample matrix effects encountered. The analysis of sample relates only to the sample analyzed, and may or may not be
representative of the original source of the material submitted for our analysis. All analysts participate in interlaboratory quality control testing
to continuously document profiency. This report is not to be duplicated except in full without the expressed written permission of Hawaii
Analytical Laboratory. This report should not be construed as an endorsement for a product or a service by the AIHA LAP, LLC or any
affiliated organizations. Sample and associated sampling / collection data is reported as provided by client. TWA values have been
calculated based on information supplied by the client that the laboratory has not independently verified. Results have not been corrected for
blank determinations unless noted in remarks. Unless otherwise indicated the sample condition at the time of receipt was acceptable.
Results and Symbols Definitions
> This testing result is greater than the numerical value listed.
< This testing result is less than the numerical value listed.
# = Analytical methods marked with an "#" are not within our AIHA LAP, LLC Scope of Accreditation.
MRL = Method Reporting Limit.

Jennifer Hsu Liao
Laboratory Manager

Hawaii Analytical Laboratory (101812) is accredited by the AIHA LAP, LLC in the EMLAP, IHLAP, and ELLAP programs
for the scope of work listed on www.aihaaccreditedlabs.org, in accordance with the recognized ISO/ IEC 17025:2005. AIHA is a
NLLAP recognized accrediting body. Controlled doc.: Lead Report, rev. 3 – 20181015
3615 Harding Avenue, Ste. 308, Honolulu, HI 96816 - Telephone: (808) 735-0422 - Fax: (808) 735-0047
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Hawaii Analytical Laboratory
ANALYTICAL REPORT
Monday, May 11, 2020

Ms. Myounghee Noh
Myounghee Noh & Associates, LLC
99-1046 Iwaena St. Suite 210A
Aiea HI 96701

Phone Number:
Facsimile:
Email:

(808) 484-9214
(808) 484-4660
m_noh@noh-associates.com

202003782
Lab Job No:
Date Submitted: 5/7/2020
2870_2, UHH Hoku Kea Decommissioning, 5/5/20
Your Project:

Bulk Asbestos Determination
Sample No.

Your Sample ID / Description

202022864

2870-A2A

Layer

Clear caulking / white paint

Asbestos
Present?

Type

%v/v

Other
Fibrous

%v/v Matrix

Date
Analyzed

NONE
DETECTED

None
detected

Binder +
paint

5/7/2020

NONE
DETECTED

None
detected

Binder +
paint

5/7/2020

NONE
DETECTED

None
detected

Binder +
paint

5/7/2020

Comments
202022865

2870-A2B

Layer

Clear caulking / white paint

Comments
202022866

2870-A2C

Layer

Clear caulking / white paint

Comments

Hawaii Analytical Laboratory is a NIST NVLAP accredited laboratory (NVLAP Lab Code 200655-0) and is accredited in
accordance with the recognized ISO/ IEC 17025:2017. Controlled doc.: Asbestos Report, rev. 2 - 20190622
3615 Harding Avenue, Ste. 308, Honolulu, HI 96816 - Telephone: (808) 735-0422 - Fax: (808) 735-0047
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Ms. Myounghee Noh
Myounghee Noh & Associates, LLC
99-1046 Iwaena St. Suite 210A
Aiea HI 96701

Phone Number:
Facsimile:
Email:

(808) 484-9214
(808) 484-4660
m_noh@noh-associates.com

202003782
Lab Job No:
Date Submitted: 5/7/2020
2870_2, UHH Hoku Kea Decommissioning, 5/5/20
Your Project:

General Comments
The bulk sample[s] analysis subject of this analytical report were conducted in general accordance with the procedures outlined in the United
States Environmental Protection Agency’s “Interim Method for the Determination of Asbestos in Bulk Insulation Samples” (EPA-600/M4-82020, Dec. 1982) and / or “Method for Determination of Asbestos in bulk Building Materials” (EPA-600/R-93-116, July 1993). The analysis of
each bulk sample relates only to the material examined, and may or may not represent the overall composition of its original source. Floor tile
and other resinously bound materials, when analyzed by the EPA methods referenced above may yield false negative results because of
limitations in separating closely bound fibers and in detecting fibers of small length and diameter. Alternative methods of identification,
including Transmission Electron Microscopy (TEM) may or may not be applicable. We utilize calibrated visual area estimation on a routine
basis and do not conduct point counting unless specifically requested to do so. Estimated error for the visual determinations presented are
50% relative (1 to 5%); 25% relative (6 to 25%) and 20% (>26% v/v). We will not separate layers which in our opinion are not readily
discernable. This report is not to be duplicated except in full without the expressed written permission of Hawaii Analytical Laboratory. This
report must not be used by the client to claim product certification, approval or endorsement by NVLAP, NIST or any agency of Federal
Governement. Unless otherwise indicated, the sample condition at the time of receipt was acceptable.
Results and Symbols Definitions
> This testing result is greater than the numerical value listed.
< This testing result is less than the numerical value listed.
None Detected = asbestos was not observed in the sample. If trace amount of asbestos was detected below our quantifiable limits of 1.0%,
<1% (trace) would be indicated and the asbestos type listed. Point counting, where applicable, are recommended to improve accuracy.

Jennifer Hsu Liao
Laboratory Manager

Hawaii Analytical Laboratory is a NIST NVLAP accredited laboratory (NVLAP Lab Code 200655-0) and is accredited in
accordance with the recognized ISO/ IEC 17025:2017. Controlled doc.: Asbestos Report, rev. 2 - 20190622
3615 Harding Avenue, Ste. 308, Honolulu, HI 96816 - Telephone: (808) 735-0422 - Fax: (808) 735-0047

Page 2 of 2

APPENDIX G
Pre-Assessment Comments and Responses

This page intentionally blank.

This page intentionally blank.

APPENDIX H
Draft EA Comments and Responses
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