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FINDING OF NO SIGNIFICANT IMPACT

Proposed Advanced Electro-Optical System (AEOS) Completion
at the Maui Space Surveillance Complex (MSSC)
Haleakala, Maui, Hawai‘i

Pursuant to Section 102(2)(c) of the National Environmental Policy Act (NEPA) of 1969 and the
implementing regulations of the Council on Environmental Quality (CEQ) (40 Code of Federal
Regulations, Parts 1500-1508), the Air Force Research Laboratory (AFRL) gives notice that a Final
Environmental Assessment (EA) has been prepared to address the potential environmental consequences
of completing the Advanced Electro-Optical System (AEOS) telescope building by constructing a mirror
coating shop (MCS) at the Maui Space Surveillance Complex (MSSC) atop Haleakala, Maui, Hawai‘i.
The Proposed Action was previously sdentified in the 1994 Environmental Assessment for AEOS
construction; however, the mirror coating shop was not completed due to a funding shortfall. The Finding
of No Significant Impact (FONSI} includes the Final EA (see attached).

PURPOSE AND NEED FOR THE PROPOSED ACTION

The purpose of the Proposed Action is 10 provide a shop to properly maintain the highly sensitive AEOS
telescope to meet its Department of Defense operational requirements and other research objectives. This
maintenance action, specifically mirror recoating, is needed every six years 10 maintain the reflectivity
necessary for its operational rzquirements, and more than six years has elapsed since the mirror was
installed.

DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES
Proposed Action

The AFRL is proposing to complete the AEOS telescope building by constructing and operating the
AEOS MCS at the MSSC. MSSC is located within the University of Hawai‘t’s (UH) Institute for
Astronomy (1fA) Haleakald Observatories, on ceded land atop Haleakala. The proposed AEQS MCS
would be designed to accommodate the 3.6-meter (11.8-foot) diameter AEOS mirror. It would also be
capable of recoating mirrors associated with other existing and proposed telescope facilities at UH IfA.
The AFRL proposes 1o construct the two-story AEOS MCS on the southwest corner of the existing AEOS
telescope building. The shop would be designed to house a staging area, assembly/disassembly area,
mirror coating area, optics maintenance area, and mechanical and electrical utility rooms. Construction
activities would include connection to utilities and lightning protection. Canstruction of the AEOS MCS
could begin as early as November 13, 2005, is expected to end by August 25, 2006, and would cost
approximately $7.5 million.

Construction activities would include the construction practices identified in the UH IfA’s Long Range
Development Plan (LRDP) for environmental protection of site resources such as: providing for a cultural
monitor; painting the building exterior to match the surrounding ground surface and existing buildings;
and coordinating the use of off-site sterilized fill material, if needed, with the National Park Service. In
addition, construction activities will comply with measures identified by the U.S. Fish and wildlife
Service (USFWS) during informal consultation.

The State Department of Business, Economic Development and Tourism’s Office of Planning concurred
with the Coastal Zone Management (CZM) federal consistency determination that the proposed AEOS
MCS is consisient, to the maximum extent practicable, with the enforceable policies of the Hawaii CZM
Program. The AEOS completion is covered under the Conservation District Use Permit MA-2705.




PrOPOSED AEQOS COMPLETION FINDING OF NG SIGNIFICANT IMPACT

The recoating process for the AEOS mirror would be completed in approximately four weeks. The
revenue lost while the telescope is out of operation during the mirror recoating would be approximately
$1.2 million.

Mauna Kea Alternative

The Mauna Kea Allernative considers recoating the AEOS mirror at one of three exisling mirror coating
chambers at the Mauna Kea Science Reserve atop Mauna Kea on the island of Hawai'i. Under this
alternative, there would be no associated construction and the AEOS mirror would be out of operation for
approximately 12 weeks (three times longer than the Proposed Action). An 18.1-metric ton (20-ton) crane
would be assembled at MSSC to remove and reinstall the mirror, The crane would be disassembled
during the three-month recoating process 10 prevent interference with water truck deliveries.

Use of a mirror coaling facility atop Mauna Kea would involve multiple loading and unloading
operations, shipment by barge, and travel over roads that are stecp, narrow, curved, and unpaved. This
places the mirror at high risk for breakages and results in extended downtime required for transportation.
The roads to both Haleakald and Mauna Kea summits are steep, and inclement weather can cause poor
visibility and increas¢ the risk of brake failure and weather-related accidents. Extreme weather conditions
could also expose the mirror 10 moisture, cold, heat, and dust, increasing the potential for damage. Hence,

transportation of the AEOS misror would be Jimited to fair weather.

This aliernative would cost $2.75 million to implement, plus an estimated $3.6 million loss of revenue
while the AEOS telescope is out of operation. These costs would be incurred each time the AEOQS mirror
is recoated, approximately every six years.

No Action Alternative

Under the No Action Alernative, the AEOS MCS would not be constructed at MSSC and the AEOS
mirror would not be recoated. The AEOS mirror would continue 1o degrade and be unable to maintain its
current capabilities. Operations and experiments involving the AEOS telescope would decrease, resulting
in a loss of a national asset.

SUMMARY OF ANTICIPATED ENVIRONMENTAL EFFECTS

The following af fected resources were evaluated: land use, cultural, biological, visual, geologic,
topographic and soils, hydrologic, air quality, and infrastructure. In addition, the potential effects to
public health and safety (associated with hazardous materials and waste, and noise} and socioeconomics
were also evaluated. A summary of potential impacts from the Proposed Action and aliernatives follows.

Proposed Action

Land Use. The Proposed Action would have no significant impact on land use, as it would support and be
consistent with the goals and objectives of State, County, community, and Haleakala Observatories plans.

Cultural Resources. Consultation under Section 106 of the National Historic Preservation Act has been
completed with the State Historic Preservation Division, which has concurred with AFRL’s determination
that “no historic properties will be affected” by the Proposed Action. There are no cultural resources,
identified on the State Inventory of Historic Places or the State o National Register of Historic Places,
within the project site. The Crater Historic District Haleakala National Park extends outside the Haleakald
National Park boundaries, and includes non-Federal lands such as the Haleakala Observatories, including
the project area. Cultural resources located outside of the project site would not be disturbed and would be
protected by implementing the management provisions identified in the UH IfA’s LRDP and summarized
in this EA.
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Biological Resources. No significant impacts on biological resources are anticipated, Biological resources
would be protected by implementing the management provisions in the UH IfA’'s LRDP and measures
identified by the USFWS. Informal consultation under Section 7 of the Endangered Species Act has been
completed with the USFWS, which has concurred with AFRL’s determination that the Proposed Action is
not likely to adversely affect the ‘ahinahina, *ua‘u, néng, or Hawaiian hoary bat at Haleakal.

Visual Resources. The AEOS MCS would not be visible from the Pu‘u Ula‘ula (Red Hiil) Overlook or Pa
Ka*oao (White Hill) Visitor Center, or from lower elevations, as the AEOS telescope building would
block the view of the proposed AEOS MCS. The building exterior color would match the surrounding
ground surface and existing buildings at MSSC and is not anticipated to significantly impact visual
resources.

Geology, Topography, and Soils. No significant impacts to geology, topography, or soils would occur, as
the Proposed Action would occur on previously graded and disturbed land. Minimal grading and
excavation for structural footings would occur as construction would be on existing paved areas. If the
area of disturbance, which will be determined during the design phase, is 0.4 hectare {1 acre) or greater, a
National Pollutant Discharge Elimination System (NPDES) permit for storm water discharges would be
obtained.

Hydrology. No significant impacts to hydrology would occur, as the Proposed Action would minimize
construction-related storm water runoff and if the area of disturbance is 0.4 hectare (1 acre) or greater, a
NPDES permit for storm water discharges associated with construction would be obtained.

Air Quality. No significant impacts on air quality would occur. Contractors would implement construction
best management practices to minimize fugitive dust. The AEOS hazardous air pollutant emissions would
increase slightly with the additional stripping of the AEOS mirror, but would continue to remain exempt
from permitting.

Infrastructure. No significant impacts to infrastructure would occur. Construction-related traffic would be
minimized and there would be no long-lerm increase in the number of vehicles associated with MSSC.
The existing electrical and communication infrastructure is capable of handling the anticipated increased
demands. There would be no increase in personnel; therefore, there would be no associated increase in
demand for water or volume of waste generated.

Public Health and Safety

e Ha-ardous Maierials and Waste. There would be no significant impact on public health and safety
from hazardous materials and waste. Materials and waste would be properly stored, handled, and
disposed of to prevent releases to the environmenl.

e Noise. No impacts 1o public health or safety from noise are anticipated. Construction activities would
be short-term and temporary, and operational noise is expected to be minimal. Operation of the AEOS
MCS would be contained within the shop interior.

Sociceconomics. There would be no significant socioeconomic impacts. There would be no change in the
number of personnel at MSSC under the Proposed Action. Construction and operation would occur within
a secured military facility that would continue to have restricted access. Therefore, no significant adverse
impact to minority or low-income populations would oceur, with respect to Executive Order 12898,
Federal Actions 1o address Environmental Justice in Minarity Populations and low-Income Populations.

Cumulative Impacts. Implementation of the Proposed Action would have no significant cumulative
impacts associated with the resources.
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Mauna Kea Alternative

Under this alternative, there would be no construction at MSSC or the Mauna Kea Science Rescrve.
Potential impacts from transportation of the AEOS mirror 10 the summit of Mauna Kea would be
temporary and infrequent, occurring once every six years. Therefore, no significant direct impacts or
cumulative impacts are anticipated under the Mauna Kea Alternative.

No Action Alternative

Under this alternative, there would be no significant impact to environmental resources as the proposed
AEOS MCS would not be constructed. However, continued degradation of the AEOS mirror would
ultimately result in loss of jobs and an estimated 75 percent loss (greater than $18 million) in the annual
payroll for the MSSC research and operations would be anticipated.

CONCLUSION

After careful review of the EA, | have concluded that the Proposed Action would not have a significant
impact on the quality of the natural or human environment. Therefore, issuance of a FONS( is warranted,
and an Environmental impact Statement is not required. This analysis fulfills the requirements of the
NEPA and implementing regulations promulgated by the CEQ.

Approved By: Wiehoble 2 -'?‘L((A,a r;f( Date: 4 / g / oS

Mi{:helle L. Hedrick
Lead Safety and Environmental Engineer
AFRL/DEOS

Approved By: Y. Q.‘.L\; Date:___ 9 ,%; 4

O\ .
@ 1. Jancgt{guslinc

> ommander
Det 15/CC, AFRL/DESM
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ACRONYMS AND ABBREVIATIONS

°C degree Cclsius

°F degrec Fahrenheit

A ampere

ac acre

AEOS Advanced Electro-Optical System

AFRL Air Force Rescarch Laboratory (U.S.)

AMOS Air Force Maui Optical and Supercomputing Site
AT/FP Anti-terrorism/force protection

ATST Advanced Technology Solar Telescope

CDUP Conservation District Use Permit

CEQ Council on Environmental Quality

CFR Code of Fedceral Regulations

CZiM Coastal Zone Management

dB decibels

dBA decibels A-weighted scale

DLNR Department of Land and Natural Resources
DBEDT Department of Business, Economic Deveclopment and Tourism
DoD Department of Defense

DOE Department of Energy (U.S)

DOH Department of Health

EA Environmental Asscssment

EIS Environmeizial Impact Statement

EPA Environmental Protection Agency (U.S.)

ESA Endangered Specics Act

FAA Federal Aviation Administration

FONSI Finding of No Significant Impact

GEODSS Ground-Based Electro-Optical Deep Space Surveillance System
HAR Hawai‘i Administrative Rules

HAZMAT Plan Hazardous Material Emergency Planning and Response Plan
HECO Hawaiian Electric and Light Company

HRS Hawai‘i Revised Statutes

IfA Institute for Astronomy

INRMP Intcgrated Natural Resources Management Plan
kV kilovolt

kW kilowatt

LRDP Long Range Development Plan

LURE Lunar and Satellite Ranging Observatory
MAGNUM Multi-color Active Galactic Nuclei Monitor
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MSSC Maui Space Surveillance Complex

MSSS Maui Space Surveillance System

NASA National Acronautics and Space Administration
NEPA National Environmental Policy Act

NHPA National Historic Preservation Act

NPDES National Pollutant Discharge Elimination System
NRHP National Register of Historic Places

Pan-STARRS Panoramic-Survey Telescope and Rapid Response System
RCRA Resource Conscrvation and Recovery Act (Federal)
SHPD State Historic Preservation Division

SHPO State Historic Preservation Office

SIHP State Inventory of Historic Places

UH University of Hawai‘i

u.S. United States

USACE U.S. Army Corps of Engineers

USC United States Code

USFWS U.S. Fish and Wildlife Service

USGS U.S. Geological Survey
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GLOSSARY OF HAWAIIAN WORDS

‘ahinahina silversword plant

‘ua‘u Hawaiian Dark-rumped Petrel
Ali‘i royalty

Haleakala House of the Sun

iwi bones

kahuna priest, clergyman

kanaka maoli true aboriginal person

ko‘t adze, a bladed tool

Kumu Hula hula teacher

kupuna clder

Makahiki ancient annual festivals
mana supernatural or divine power
néne Hawaiian Goose

Pa Ka‘oao White Hill

Paliku an order of priesthood

Pu‘u Ula‘ula Red Hill

wahi pana legendary place
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EXECUTIVE SUMMARY

Project Name: Proposcd Advanced Electro-Optical System (AEOS)
Completion at the Maui Space Surveillance Complex (MSSC),
Halecakald, Maui, Hawai‘i

Tax Map Key: (2) 2-2-7: Parcci 8

Land Use/Ownership Conservation District General Subzone / State of Hawai‘i
University of Hawai‘i Institutc for Astronomy (UH I[fA)

Type of statement: Environmental Assessment (EA)

Lead agency (NEPA) United States Air Force Rescarch Laboratory (AFRL)

Applicant (Chapter 343 AFRL

HRS):

Approving agency (Chapter  UH IfA

343 HRS):

For further information: Lt. Col. Janet Augustine

Det 15/CC, AFRL/DESM
535 Lipoa Parkway, Suitc 200
Kihei, H1 96753
808-874-1591

PROPOSED ACTION AND ALTERNATIVES

The Air Force Rescarch Laboratory (AFRL) is proposing to complete the Advanced Electro-
Optical System (AEOS) telescope building by constructing and operating a mirror coating shop
(MCS) at the Maui Space Surveillance Complex (MSSC). MSSC is located within the University
of Hawai‘i’s (UH) Institute for Astronomy (1fA) Haleakald Observatories, atop Haleakald, Maui,
Hawai‘i. The proposed AEOS MCS would be designed to accommodate the 3.6-meter (11.8-
foot) diameter mirror of the highly sensitive AEOS telescope, which requires recoating once
every six years to maintain optimal capability. It would also be capable of recoating mirrors
associated with other existing and proposed telescope facilities at UH 1fA. The AFRL proposes
to construct the two-story AEOS MCS on the southwest corner of the AEOS telescope building,.
The shop would be designed to house a staging arca, assembly/disassembly area, mirror coating
arca, optics maintenance arca, and mechanical and clectrical utility rooms. Construction
activities would include connection to utilities and lightning protection. Construction of the
AEOS MCS could begin as carly as November 15, 2005, and is expected to end by August 25,
2006.

Mirror recoating alternatives including the Proposcd Action and the Mauna Kea Alternative,
were considered along with the No Action Alternative. Under the Proposed Action, the AEOS
MCS would be constructed at MSSC, allowing for the periodic recoating of the AEOS and other
telescope mirrors atop Haleakald. The Mauna Kea Alternative considers transporting the AEOS
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mirror to the island of Hawai'i cvery six ycars for rccoating at an existing facility atop Mauna
Kea. Under the No Action Alternative the AEOS mirror would not be recoated and would
continue to degrade.

ANALYSIS AND ANTICIPATED OUTCOME

The following affected resources were cvaluated: land use, cultural, biological, visual, geologic,
topographic and soils, hydrologic, air quality, and infrastructure. In addition, the potential effects
to public health and safety (associated with hazardous materials and waste, and noise) and
socioeconomics were also cvaluated.

A Finding of No Significant Impact (FONSI) is anticipated for the Proposed Action, as it would
have no significant adverse effects on the environment. Potential impacts were cvaluated in
accordance with NEPA and Chapter 343 HRS and their implementing rules, and are summarized
as follows:

o Cultural resources identified near MSSC, but located outside the project area, would not
be disturbed and would be protected by implementation of the UH IfA’s Long-Range
Development Plan (LRDP) provisions. Consultation under Scction 106 of the National
Historic Preservation Act has been completed with the State Historic Preservation
Division, which has concurred with AFRL’s determination that “no historic propertics
will be affected” by the Proposed Action.

« The AFRL has completed informal consultatior. with the USFWS, under Section 7 of the
ESA, to cvaluate the potential impacts of the Proposed Action on threatened and
endangered species near the project arca. The USFWS has concurred with AFRL’s
determination that the Proposed Action is not likely to adversely affect the *ahinahina,
‘ua‘u, néné, or Hawaiian hoary bat at Haleakala.

e The State of Hawaii Department of Business, Economic Development and Tourism,
Office of Planning concurred with AFRL’s Coastal Zonc Management federal
consistency determination that the proposed AEOS MCS is consistent, to the maximum
extent practicable, with the enforceable policies of the Hawaii CZM Program.

e The AEOS completion is covered under the CDUP MA-2705 which expires on August
25, 2006. In the cvent the construction cannot be completed in this time frame another
permit will be obtained.

e No significant adverse impact to minority or low-income populations would occur, with
respect to Executive Order 12898, Federal Actions to address Environmental Justice in
Minority Populations and low-Income Populations.

There would be no significant impacts from the Mauna Kea Alternative or No Action
Alternative.
LIST INDIVIDUALS, COMMUNITY GROUPS AND AGENCIES CONSULTED

The individuals, community groups, and agencics consulted during the pre-assessment
consultation phase of this process are listed in Section 1.7.
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CHAPTER ONE
PURPOSE OF AND NEED FOR ACTION

1.1 PROPOSED ACTION

The Air Force Research Laboratory (AFRL) is proposing to complete the Advanced Electro-
Optical System (AEOQS) telescope building by constructing a mirror coating shop (MCS) at the
Maui Space Surveillance Complex (MSSC). MSSC is located within the University of Hawai‘i’s
(UH) Institute for Astronomy (1fA) Haleakald Obscrvatories. Figure | illustrates the location of
the MSSC atop Haleakald, Maui, Hawai‘i.

The proposed AEOS MCS would be designed to accommodate the 3.6-meter (11.8-foot)
diameter mirror of the highly sensitive AEOS telescope, which requires recoating once every six
years to maintain optimal capability. It would also be capable of recoating mirrors associated
with other existing and proposed telescope facilities at UH IfA. The AFRL proposes to construct
the two-story AEOS MCS to the southwest corner of the existing AEOS telescope building. The
shop would be designed to house a staging arca, assembly/disassembly area, mirror coating arca,
optics maintenance area, and mechanical and electrical utility rooms. Construction activities
would include connection to utilities, lightning protection, and other site improvements.
Construction could begin as carly as November 15, 2005, and is expected to be complete by
August 25, 2006.

1.2 BACKGROUND

The AEOS telescope is the largest and most sensitive telescope within the Department of
Defense (DoD). It provides superb spatial and temporal resolution and atmospheric measurement
capabilities. Its sensors producc simultancous images in the visible and infrared, it has the
capability to track both satellites and missiles, and also has full hemispherical viewing at a highly
favorable location. When constructed in 1997, the AEOS building was designed to house an
integral 3.6-meter (11.8-foot) diameter mirror coating shop; however, duc to budget-related
constraints, this portion of the project was not included with the telescope construction. Since it
has been over six years since AEOS construction, recoating of the telescope mirror is needed to
maintain the operational capability of the highly sensitive telescope. To accomplish this
operational requirement, the AFRL, in coordination with the UH IfA, proposes to complete the
existing AEOS building at the MSSC by constructing a mirror coating shop.

MSSC is located on State-owned, ceded land within the Haleakala Observatories complex, which
is managed by the UH IfA. The U.S. Army Corps of Engincers (USACE) leases the MSSC land
from UH IfA for the AFRL. MSSC is part of, and also known as, the Air Force Maui Optical and
Supercomputing Site (AMOS), whose primary mission is 1o conduct space survcillance and
rescarch activitics for the DoD. Limited amounts of non-DoD rescarch associated with
astronomy and atmospheric scicnces are also conducted at MSSC. MSSC includes the following
facilities: the Ground-Based Electro-Optical Deep Space Surveillance System (GEODSS); the
Maui Space Surveillance System (MSSS); the Butler Building; and the AEOS tclescope
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building, which inciudes a 3.6-meter (11.8-foot) telescope, 2.4-meter (8-foot) mirror coating
chamber, and optical maintenance room.

1.3 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

The purpose of the action is to provide a shop to properly maintain the highly sensitive AEOS
telescope to meet its DoD operational requirements and other research objectives. This
maintenance action, specifically mirror recoating, is nceded every six yecars to maintain the
reflectivity necessary for its operational requirements, and more than six ycars has clapsed since
the mirror was installed.

14 OBJECTIVES OF THE ACTION

The objectives of the action arc as follows:

Objective 1. Provide a mirror coating shop that allows the AEOS tclescope mirror to be
periodically recoated in a timcly manner, as determined by U.S. Air Force operational
requirements.

Objective 2. Provide a mirror coating shop that minimizes risk of damage to the mirror,
including breakage duc to shock and cxtreme temperature changes, and introduction of dust,
mildew, and water to the mirror’s surfacc.

1.5 PURPOSE OF THIS DOCUMENT

This Environmental Assessment (EA) was prepared for two purposes: to satisfy the National
Environmental Policy Act of 1969 (NEPA), as amended, 42 Unitcd States Code §4321 ef seq.;
and as a requirement under the Statc of Hawaii Chapter 343 Hawaii Revised Statues (HRS). The
EA was prepared in accordance with NEPA; the implementing regulations of the Council on
Environmental Quality (CEQ) (40 Code of Federal Regulations [CFR] Parts 1500-1508); and the
Department of the Air Force 32 CFR Part 989 Environmental Impact Analysis Process. The EA
is requircd by Chapter 343 HRS, as State Jand within an historic district is involved, and was
prepared in accordance with Chapter 343 HRS and the Hawaii Administrative Rules (HAR)
Environmental Impact Rules (Title 11, Chapter 200). The AEOS complction, consisting of
construction of the AEOS MCS, is covered under the Statc Conscrvation District Use Permit
(CDUP) MA-2705, which expires on August 25, 2006. In the cvent the construction cannot be
completed in this time frame another permit will be obtained.

This EA identifies the purpose and need for the Proposed Action, reasonable alternatives,
existing environmental conditions, environmental consequences, and measures to avoid or
minimize potential impacts. The results of the EA provide the decision makers with information
needed to determine whether to prepare an Environmental Impact Statement (EIS) or issuc a
Finding of No Significant Impact (FONSI).

1.6 DECISION(S) TO BE MADE

The AFRL will recommend issuance of a FONSI or preparation of an EIS (under NEPA). The
UH IfA will recommend issuance of a FONSI or preparation of an EIS (under HRS Chapter
343).

FINAL 1-2

=i

B}

| 81
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1.7 PUBLIC PARTICIPATION

1.71 Summary of Pre-Assessment Consuitations and Relevant Issues

As part of the planning process for the Proposed Action, and in accordance with HAR 11-200,
pre-assessment consultations were conducted to seek the advice and input of agencies having
jurisdiction or expertise, as well as citizens groups and individuals that may be affected by the
Proposed Action. The agencics, persons, and organizations contacted during this phase arc listed
in Table 1. The EA addresscs the relevant issucs identified during the pre-assessment which
include those related to cultural resources, biological resources, hazardous materials, and access
to recreational trails in the arca.

Table 1
List of Pre-Assessment Consultation Contacts

Agency/Elected OfficiallOrganization Contact Name
Federal
Department of Energy Ms. Eileen I Yoshinaka, Pacific Liaison
Department of interior Mr. Jeff Newman, Acting Field Supervisor, Pacific Islands
Fish and Wildiife Service Ecoregion
Federal Aviation Administration Mr. Galo Camacho, Facilities Manager
National Park Service Mr. Donald W. Reeser, Superintendent
National Weather Service/National Oceanic and Mr. Carl Suekawa, Communications Manager
Atmospheric Administration
1.S. House of Representatives Congressman Neil Abercrombie
U.S. House of Representatives Congressman Ed Case
U.S. Senate Senator Daniel Akaka
U.S. Senate Senator Danie! Inouye
State
Department of Accounlting and General Services Mr. Ralph Morila
Public Works, Planning Branch
Depariment of Business, Economic Development & Mr. John Nakagawa, Planner
Tourism
Office of Planning
Department of Land & Natural Resources Mr. Paul Conry, Wildlife Program Manager
Division of Forestry and Wildlife
Department of Land & Natural Resources Mr. Nicholas Vicaro, Land Agent
Land Division
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Table 1

List of Pre-Assessment Consultation Contacts (continued)

Agency/Elected Official/Organization

Contact Name

Department of Land & Natural Resources
Planning Office

Mr. Samuel J. Lemmo, Chief Planner

Department of Land & Natural Resources
State Historic Preservation Division

Ms. Cathieen Dagher, State Historic Preservation Officer

Department of Transportation

Mr. Rodney Haraga, Director

Office of Hawaiian Affairs

Mr. Clyde Namu'o

State of Hawai'i Govemor Linda Lingle
State Senate Senalor J. Kalani English
County

County of Maui Mayor Alan Arakawa

Department of Land & Natural Resources
Division of Forestry and Wildlife
Maui Branch

Dr. Fem P. Duvall, I!, DLNR Forestry Wildlife biologist

Maui County Council

Councilmembers Rabert Carroll, Charmaine Tavares, and
Michael Molina

Maui County Cultural Resources Commission

Ms. Dawn Duensing, Long Range Planner (Maui Depi. of
Planning)

Maui Department of Planning

Mr. Mike Foley;. Director, and Ms. Kivette Caigoi

Maui Depariment of Parks and Recreation

Mr. Glen Correa, Director

Maui Police Department

Chief Thomas Phillips, Chief of Police

Community

East Maui lmigation Company

Mr. Mark Vaught, Operations Manager

Friends of Haleakala National Park

Dr. Chariie Fein, President

Friends of Polipoli

Brian Jenkins, Esq., Board Member

CKM Cultural Resources Mr. Charles K. Maxwell, Sr., Chair
Hawai'i Public Radio Mr. Michael Titterton, General Manager
KGMB Mr. Kenny Elcock, Interim Chief Engineer
Kuta Community Association Mr. Dick Mayer, Vice President

Kipahulu Community Association

Ms. Tweelie Lind

Leeward Watershed Project

M. Art Medeiros, U.S. Geological Survey (USGS) biologist

Maui Electric Company, Inc.

Engineering Depariment

Maui Tomorrow

Ms. Lucienne de Naie, Vice President

Sierra Club, Maui

Mr. Lance Holter, Chair

Maui Na Ala Hele Advisory Council

Ms. Torrie Nohara, Trails and Access Specialist
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Table 1
List of Pre-Assessment Consultation Contacts (continied)
Agency/Elected OfficialiOrganization Contact Name
Mabile One, Inc. Mr. David Williams
Raycom Media, Inc. Mr. Brian Kam, Complroller
Royal Order of Kamehameha, Heiau O Kahekil Mr. Carl Kaupalolo
and Maui County Fire Depariment
Sandia Laboratories Mr. Norman Nitta, Assistant Site Manager
The Nature Conservancy, Maui Ms. Melissa Chimera, Natural Resources Manager
Verizon Hawai'i Ms. Lynette Yoshida, Section Manager

1.7.2 Draft EA Comments and Responses

The availability of the Draft EA and the anticipated FONSI were announced in the June 23,
2005, issue of The Environmental Notice, publishcd by the State of Hawaii Office of
Environmental Quality Control. Copics of the Draft EA were distributed to the agencies, citizen
groups, individuals, and libraries listed in Table 2.

Table 2
Distribution List
Agency/Elected Official/Organization Name
Federal
National Park Service Mr. Donald W. Reeser Superintendent
Department of Interior Mr. Patrick Leonard
Fish and Wildlife Service Acting Field Supervisor, Pacific Istands Ecoregion
Federal Aviation Administration Mr. Galo Camacho, Facilities Manager
Department of Energy/NOAA Ms. Eileen |. Yoshinaka, Pacific Liaison
National Weather Service Mr. Carl Suekawa, Communications Manager
State

Office of Environmental Quality Control
University of Hawail, Institute for Astronomy | Mr. Michael Mabemy
Department of Health Clean Air Branch

Depariment of Health Clean Water Branch
Department of Heaith Wastewaler Branch
Department of Land & Natural Resources | Mr. Sam Lemmo, Adminisiralor
Office of Consetvalion and Coastal Lands
Department of Land & Natural Resources | Mr. Peter Young, State Historic Preservation Officer
State Historic Preservation Division

Office of Hawaitan Affairs Mr. Clyde Namu'o, Administrator
Depariment of Transportation Mr. Rodney Haraga, Director
FINAL 1-5



CHAPTER ONE
PURPOSE AND NEED

PROPOSED AEOS COMPLETION
ENVIRONMENTAL ASSESSMENT

Table 2

1.7.3

Distribution List (continued)

Agency/Elected Official/Organization

Name

Office of Planning ~ Coastal Zone Management
Program

Mr. John Nakagawa, Planner

County

Maui Department of Planning

Mr. Michael Foley, Director

Community

Hana Public & Schoo! Library

Kahului Public Library

Kihei Public Library

Makawao Public Library

East Maui Imgation Company

Mr. Mark Vaught, Operations Manager

Friends of Haleakala National Park

Dr. Charlie Fein, President

Friends of Polipoli

Brian Jenkins, Esq., Board Member

CKM Cultural Resources

Mr. Charles K. Maxwell, Sr., Chair

Hawaii Public Radio®

Mr. Michae! Titterton, General Manager

Kipahulu Ohana inc

Ms. Tweetie Lind

Kipahulu Community Association

Mr. Farley Jacob, President

Kula Community Association

Mr. Dick Mayar. Vice President

Lee Enterprises, Inc, DBA KGMB TV

Mr. Kenny Elcock

Leeward Watershed Project

Mr. Art Medeiros, USGS-BRD

Maui Electric Company

Engineering Dept.

Mobile One, Inc. Mr. David Williams
Maui Na Ala Hele Advisory Council Ms. Tomie Nohara, Trails and Access Specialist
Raycom Media Inc. Mr. Brian Kam, Comtroller

Royal Order of Kamehameha, Heiau O Kahekili
and Maui County Fire Depariment

Mr. Carl Kaupalolo

Sandia Laboralories

Mr. Norman Nitla, Assistant Site Manager

Siemra Club, Maui Group

Mr. Lance Holter, Chaimperson

Maui Tomorrow

Ms. Lucienne de Naie, Vice President

The Nature Conservancy, Maui

Ms. Melissa Chimera, Natural Resources Manager

Hawaiian Telecom

Ms. Lynette Yoshida, Section Manager-OSPE

Comments Received

Following the procedures established in HAR 11-200, comments received or postmarked within
the 30-day comment period between Junc 23, 2005, and July 22, 2005, arc timely. Commenters
providing their input within this period are listed in Table 3. Commenters providing their input
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after the closc of the 30-day comment period are identified with an asterisk. Comment and
response letters are provided in Appendix D.

Table 3
List of Commenters on the Draft EA

Agency/Organization Name
Federal Aviation Administration Ms. Darice B. N. Young, Realty Contracting Officer
*Maui Depariment of Planning Mr. Michael W. Foley
Office of Environmenta! Quality Control Ms. Genevieve Slamanson, Director
Depariment of Health Clean Water Branch Mr. Denis R, Lau, P.E., Chief
Office of Hawaiian Affairs Mr. Clyde W. Namu'o, Administrator
Depariment of Health Environmenta! Planning Office Ms. June F. Harrigan-Lum, Manager
Depariment of Transportation Mr. Rodney K. Haraga, Director
Office of Planning - Coastal Zone Management Program | Ms. Laura H. Thielen, Director
Friends of Polipoli Brian Jenkins, Esq., Presidentr
Maui Electric Company Mr. Neal Shinyama, Manager, Engineering

1.8 RELATED DOCUMENTS

In 1994, an EA and a FONSI were prepared, and a CDUP was issued, for construction and
operation of the AEOS telescope and related improvements which included a mirror coating
shop in the AEOS telescope building at MSSC. However, duc to budget-related constraints, the
mirror coating shop portion of the project was not included with the telescope construction.

In January 2005, UH IfA prepared a Long Range Development Plan (LRDP) for the Haleakala
Observatories, which inciudes the AEOS MCS as a construction project planned in the next 10
years. The LRDP describes the gencral environmental and biological resources, cultural and
historic conditions, site characteristics, and construction practices that will guide future
development and protect resources at Haleakald Observatories. The following LRDP attachments
were used in preparation of this EA:

e Archaeological Inventory Survey of 18.1-acre parcel at Science City, Haleakala Crater,
Papa‘anui Ahupua'a, Makawao District, Maui Island (TMK: 2-2-07 por. of 8),
conducted by Xamanck Researches for KC Environmental, Inc. April 2003.

e Traditional Practices Assessment for the Summit of Haleakald, conducted by Cultural
Resources for KC Environmental, Inc. December 2002.

e Cultural Resources Evaluation for the Summit of Haleakala, conducted by CKM Cultural
Resources for KC Environmental, Inc. March 2003.

e Botanical Survey, Universitv of Hawai'i “Haleakala Observaiories,” Island of Maui,
Hawai'i, conducted by Forest Starr and Kim Starr for KC Environmental, Inc. November
2002.

e Hawaiian Petrels Near the Haleakala Observatories: A report 1o K.C. Environmental,
Co. Inc., For Preparation of a Long-Range Development Plan, conducted by the National
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Park Scrvice, U.S. Department of the Interior, Haleakala National Park. January 16,
2004.

Arthropod Inventory and Assessment, Haleakala High Altitude Observatory Site Maui,
Hawai'i, conducted by Pacific Analytics, L.L.C. for K.C. Environmental Co., Inc. July
2003.

Arthropod Inventory and Assessment, Haleakala High Altitude Observatory Site Maui,
Hawai'i, Species List, conducted by Pacific Analytics, L.L.C. for KC Environmental, Inc.

QOctober 2003.

o Geological Survey of the University of Hawai'i Haleakald Observatories at Haleakala
Summit Region, East Maui, Hawai ‘i, conducted by S. Bhattacharji. May 4, 2004.

o Haleakald Observatory Vehicle Traffic, conducted by Phillip Rowell and Associates.

2003.

1.9 PERMITS AND APPROVALS

The AFRL and UH IfA arc responsible for ensuring that the project is executed in accordance
with applicable environmental laws, regulations, and rules.

Government consultations and permits identified during development of this document are
identified in Table 4. The AFRL will be responsible for obtaining permits and completing

consultations for work at Haleakala,

Table 4

Summary of Consultations and Permits

" - Consultations and Permits

. Regulatory Agency.. -

Federal

Informal consultation in accordance with Seclion 7
Endangered Species Act (ESA)

U.S. Department of the Interior, U.S. Fish and Wildlife Service (USFWS)

Consullation in accordance with Section 106 of
the National Hisloric Preservation Act (NHPA)

State DLNR, State Historic Preservation Division (SHPD)

Negative Determination under the Coastal Zone
Management (CZM) Program

Depariment of Business, Economic Development and Tourism
(DBEDT), State Office of Planning, CZM Program

State of Hawai'i

Oversized and Overweight Vehicles on Stale
Highways Permit

State Department of Transportation Highways Division

Individual Wastewater System Approval

State DOH, Wastewater Branch

National Pollutant Discharge Elimination System
{NPDES), if area of disturbance is 0.4 hectares
{1 acre) or greater

State Depariment of Health {DOH), Clean Water Branch
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CHAPTER TWO
PROPOSED ACTION AND ALTERNATIVES

2.1 INTRODUCTION

This chapter describes the alternatives, including the Proposed Action, which were developed to
meet the following project objectives: (1) provide a mirror coating shop that allows the AEOS
telescope mirror to be periodically recoated in a timely manner and (2) provide a mirror coating
shop that minimizes risk of damage to the mirror.

Alternatives considered include: the Proposed Action, with construction of the proposed AEOS
MCS; the Mauna Kea Alternative, where the AEOS mirror would be recoated at an existing
facility atop Mauna Kea on the island of Hawai‘i, and the No Action Alternative.

2.2 PROPOSED ACTION

The AFRL is proposing to construct the AEOS MCS to complete the AEOS telescope building at
the MSSC. The AEOS MCS would be located within the conceptual AEOS building arca
presented in the 1994 EA (Figure 2).! implementation of the Proposed Action would complete
most of the AEOS support facilities that were not included during construction in 1997. The shop
would be designed to house a staging area, assembly/disassembly area, miiror coating area,
optics maintenance area, and mechanical and electrical utility rooms.

The proposed two-story AEOS MCS would be on the southwest corner of the AEOS telescope
building, with a total area of not greater than 906 square metcrs (9,749 square feet). The actual
footprint area, to be determined during the design process, would be within the paved area
surrounding the AEOS telescope building. The shop would not exceed the existing height of the
AEOS building of approximately 12 meters (40 feet), excluding the telescope dome enclosure.
To achieve the required floor strength for the AEOS MCS, concrete may be installed on top of
the existing pavement, and some areas of existing pavement may be saw cut and removed for
installation of concrete footings. The AEOS MCS would meet MSSC site constraints including:
existing lease boundaries, dome actuator cranc access, water truck access, access to electrical
transformers in the existing AEOS telescope building, and MSSC circulation requirements.

Construction activitics will utilize LRDP construction practices for environmental protection of
site resources. Such practices include providing for a cultural monitor; painting the building
exierior to match the surrounding ground surface and cxisting buildings; and coordinating the
use of sterilized off-site fill material, if necded, with the National Park Service.? In addition,
construction activities will comply with mcasures identified by the U.S. Fish and wildlife
Service during informal consultation.

Belt Coilins Hawaii. March 1994, Finaf Emvironmoental Assessment/Negative Declaration Advanced Electro-Optical Svstem
(AEOS) Telescope and Related Improvemenis ar the Maui Space Surveillance Site (MSSC) Haleakala, Mawi, Hawaii,
Prepared on behalf of the ULS. Air Force Space Systems Command.

KC Environmental, [nc. January 2005, University of Hawai'i Institute for Aswronomy Haleakald High Altitude Observatory
Site Long Runge Development Plan,
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Infrastructurc improvements would include the following: connection to the existing AEOS
sewer septic system, conncction to the existing water supply for fire and drinking water,
connection to existing storm drains, and connection to existing clectrical and communication
sources. While the AEOS MCS would be connected to the existing sewer scptic system, there
would be no floor drains in the mirror stripping arca. A grounding system and lightning
protcction system would also be installed. The utility and structural work may include saw cuts
{0 remove some existing pavement.

Construction could begin as carly as November 15, 2005, and is expected to end by August 25,
2006. Construction would cost approximately $7.5 million and would be done under a design-
build contract that would be awarded after completion of the NEPA process.

Construction and operation of the AEOS MCS would not restrict access 1o public arcas. MSSC is
a sccured military facility that will continue to have restricted access. Access to recrcational
areas, such as the Skyline Trail and the Polipoli Trail located beyond Haleakala Observatorics,
would not be restricted. Building pad cement would be transported in trucks, with water added at
or ncar the summit, to avoid the need for a concrete batch plant.

Operation of the AEOS MCS would involve stripping and recoating the telescope mirror. The
mirror would be placed within a plastic-lined wash tank, where the degraded reflective surface
would be stripped off the mirror using an acid solution. The mirror would then be transferred to a
vacuum chamber, wherc the reflective surface of the mirror would be restored via vapor
deposition. Tungston filaments with aluminum, located at onc end of the chamber, would be
turned on to melt and vaporize the aluminum which would then be deposited onto the surface of
the glass. The AEOS telescope would be out of operation for approximately four weeks during
this process and the revenuc lost during the mirror recoating would be approximately $1.2
million.

No additional personnel arc needed for mirror recoating operations, so no increase in MSSC
personne} would occur and no additional Anti-Terrorism/Force Protection standofl would be
required.

23 MAUNA KEA ALTERNATIVE

The Mauna Kea Alternative considers recoating the AEOS mirror at one of three existing mirror
coating chambers at the Mauna Kea Science Reserve atop Mauna Kea on the island of Hawai'‘i
(Figure 3). The facilities arc located at: the Gemini Observatory, which is operated by an
international partnership of seven countrics managed by the Association of Universitics for
Research in Astronomy; the National Astronomical Observatory of Japan’s Subaru Telescope;
and the non-profit Canada-Hawai‘i-France Telescope (Figure 4). Under this alternative, there
would be no associated construction and the AEOS mirror would be out of operation for
approximately 12 weeks (three times longer than the Proposed Action). An 18.1-metric ton (20-
ton) cranc would need to be assembled at MSSC to remove and reinstall the mirror. The crane
would be disassembled during the threc-month recoating process 10 prevent interference with
water truck deliveries.

Transportation 1o this site involves multipic loading and unloading operations, shipment by
barge. and travel over roads that arc stecp, narrow. curved, and unpaved. This places the mirror
at high risk for breakages and results in extended downtime required for transportation. Utilizing
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one of the Mauna Kea facilities would involve the following mirror loading and transport
activities: removal from the AEOS telescope building by a crane, transport down Haleakald to
Kahului Harbor via truck, transport from, Kahului Harbor to Kawaihae Harbor or Hilo Harbor on
the island of Hawai'i via barge, transport from one of the two harbors to the top of Mauna Kea
via truck, load into the recoating chamber, and then reversing the process to return the mirror to
the AEOS telescope building atop Haleakala. The roads to both Haleakaid and Mauna Kea

summits are steep, and inclement weather can causc poor visibility and increase the risk of brake
failure and weather-related accidents. Extreme weather conditions could also expose the mirror
to moisture, cold, heat, and dust, increasing the potential for damage. Hence, transportation of

the mirror would be limited to fair weather.

This alternative would cost $2.75 million to implement, plus an estimated $3.6 million loss of
revenue while the AEOS telescope is out of operation. These costs would be incurred each time
the AEOS mirror is recoated, approximately every six years.

2.4 NO ACTION ALTERNATIVE

Under the No Action Alternative, the AEOS MCS would not be constructed at MSSC and the
AEOS mirror would not be recoated. The project objectives identified in Section 1.4 would not
be met. The AEOS mirror would continuc to degrade and be unable to maintain its current
capabilities. Operations and experiments involving the AEOS telescope would decrease,
resulting in a loss of a national asset and educational opportunities. Government funding for the
MSSC would decrease, and a 75 percent loss in the annual payroll (greater than $18 million) for
the MSSC research and operations would be anticipated.

2.5 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM FURTHER
ANALYSIS

Other altematives were considered for recoating the AEOS mirror, however these alternatives
were climinated from further analysis due to the rationales provided.

Alternative MSSC Configuration. The other locations within the lease boundaries that could
accommodate the mirror coating shop are west of the Proposed Action location. However, one
location would prohibit delivery of firc and drinking water for MSSC and block crane access,
which is needed for the dome actuator maintenance, and the other would require relocating
threatened ‘ahinahina plants.

Construct Mirror Coating Building Elsewhere on Maui. Under this alternative a mirror
coating building would be constructed on Maui, but not at MSSC. The location of this structure
may require acquisition of land prior to construction or purchase of existing structures that would
need to be modified to perform the recoating operations. For the recoating, the mirror would be
removed from the telescope, transported down and back up Halcakald, and then reinstalled at
AEOS. The transportation risks would be similar to those under the Mauna Kea Alternative.
Construction of the mirror coating building would require identification and acquisition of
appropriatc land, and construction of an independent structure with appropriate infrastructure
connections, setbacks, and sccurity boundaries. Under this option, a location would have 1o be
sclected and acquisition documents may be required that would further extend the time that the
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AEOS mirror is used beyond its 2003 recoating date. This delay could impair the reflectivity of
the telescope, thereby adversely affecting the mission,

Recoat Mirror at Kitt Peak, Arizona. This alternative would require transporting the mirror
approximately 9,976 kilometers (6,200 miles) roundtrip to an existing recoating facility located
south of Tucson, Arizona. For the recoating, the mirror would be removed from the AEOS
telescope building, transported down Haleakald, shipped via plane to the continental United
States, trucked to the recoating facility, and then the process would be reversed to return the
mirror to AEOS atop Haleakala. The transportation risks would be higher than those associated
with the Mauna Kea Alternative because of the extensive distance traveled by plane. Under this
alternative, the mirror would be out of operation for 15 weeks. This option would result in the
AEOS telescope being inoperable for a longer period (nearly four times longer) than under the
Proposed Action.

Build a New Mirror and Mirror Cell. This alternative would involve applying a reflective
coating to a blank mirror and manufacturing a mirror cell and specialized equipment, which is
customized for cach mirror, on the continental United States. The new mirror would then be
transported to AEOS atop Haleakala via truck and plane. The original mirror would be
transported to the continental United States, recoated, and then reinstalled at AEOS at the end of
the new mirror’s operational life. Thereafter, the two mirrors and cells would continue to rotate
on a six-year cycle. This short-term solution would initially cost $3 to $5 million, would take two
to three years to complete, and would not meet the project nbjectives.

2.6 SUMMARY COMPARISON OF ALTERNATIVES AND POTENTIAL
CONSEQUENCES

Table 5 presents a summary of the anticipated environmental cffects of the Proposed Action,
Mauna Kea Alternative, and No Action Alternative. Planned management and design constraints
are also identified.
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CHAPTER THREE
AFFECTED ENVIRONMENT

Chapter Three describes the affected environment for the Proposed Action and Mauna Kea
Alternative. Resources described include: land use, cultural, biological, visual, geologic,
topographic and soils, hydrologic, air quality, and infrastructure. In addition, the existing public
health and safety conditions (associated with hazardous materials and waste, and noise) and
socioeconomics arc described.

3.1 LAND USE

State Land Use District designations, established by the State Land Use Commission, categorize
all land in one of four districts: Urban, Agriculture, Conscrvation, or Rural. Conservation District
subzone designations, regulated by the State DLNR, are Protective, Limited, Resource, General,
and Special.

3.1.1 Proposed Action

The proposed AEOS MCS site is adjacent to the AEOS telescope building located in the MSSC.
MSSC is located in the UH IfA’s Haleakala Observatories at the summit of Haleakald. Real
estate records show that Haleakald Observatories is ceded land, (former crown and government
lands of the Kingdom of Hawai‘i that were ceded to the U.S. upon annexation) that has been
owned by the State since the institution of the modern system of land ownership.' In 1961, the
Kolekole arca was designated, by Executive Order 1987 from Governor Quinn, to be under the
control and management of the UH, which cstablished the Haleakalda High Altitude Observatory
Site.”

The Haleakald Observatories is Statc-designated as Conservation District General Subzone
(Figure 5). The objective of the General Subzone is to designate open space where specific
conservation uses may not be defined, but where urban use would be premature.3

In addition to MSSC, Haleakald Observatories includes: the UH IfA’s C. E. Kenneth Mees Solar
Observatory {MSO); the UH IfA’s LURE (formerly the Lunar and Satellite Ranging
Observatory), which includes the University of Tokyo, the National Observatory of Japan, and
the Australian National University’s two-meter (6.6-foot) telescope that supports the Multi-color
Active Galactic Nuclei Monitor (MAGNUM) Project; the UH IfA’s Atmospheric Airglow,
Zodiacal Light, and Cosmic Ray Ncutron Monitor Station, which arc being used in association

' Belt Collins Hawaii. March 1994, Final Environmental Assessment/Negative Declaration Advanced Electro-Optical Sysiem

(AEOQS) Telescope and Related Improvemems at the Maui Space Surveillance Siwe (MSSS) Haleakald, Maui, Hawai'i,

Proposed by University of Hawaiti Institute for Astronemy. Prepared on behalf of U.S, Air Foree Space Systems Command.

KC Environmemal, Inc. January 2005. University of Hawai'i Institute for Astronomy Haleekald High Altitude Observatory

Site Long Range Development Plan,

* State of Hawai'i. 2003, HAR 13-5. hups/iwww. hawaii.gov/din/land/rales/Ch1 3_5-Amend_200212.pdf. Accessed January
15, 2004.

[¥]
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with the University of Chicago Enrico Fermi Institute; and the Faulkes Telescope Facility, which
is owned and operated by a non-profit organization (Figure 6).

Immediately cast of Haleakala Observatorics is the General Broadcasting Area, with television
transmitting and receiving stations on Statc-owned land. A Federal Aviation Administration
(FAA) air traffic control repeater station and a U.S. Department of Energy (DOE) research
facility are situated immediately 10 the west of Haleakalda Obscrvatories. Other land bordering
Haleakald Observatories is owned by the State and controlled by the DLNR.

The road leading up to Haleakala Observatorics crosses through Haleakala National Park, which
is designated as a Conscrvation District Resource Subzone (Figure 5). Land to the cast and south
of Haleakala Obscrvatories is also designated as Conservation District Resource Subzone. The
objective of the Resource Subzone designation is to develop, with proper management, areas to
ensure sustained use of the natural resources such as park land, recreational uses, or harvest of
forest products. Conscrvation District Limited Subzone land is designated to the west of
Halcakala Observatories. The objective of the Limited Subzone designation is to limit uses
where natural conditions suggest constraints on human activitics such as land susceptible to
floods and soil erosion, or lands necessary for the protection of public health and safety.

3.1.2 Mauna Kea Alternative

The Mauna Kea Science Reserve, located atop Mauna Kea on the island of Hawai‘i, is located in
the Conservation District Resource Subzone.?

3.2 CULTURAL RESOURCES
3.21 Proposed Action

The cultural resources of Maui encompass pre-contact 10 present time, span legends and religious
beliefs, and include activitics ranging from spiritual use and hunting to tourism and high
technology science. While it is a challenge to describe the cultural resources for such a culturally
rich area, for the purposes of this EA, cultural resources are summarized under these categories:
archaeological resources, historical resources, and traditional cultural practices.

A brief summary of historical uses of Halcakala Observatories area is presented herein, as such
uses have contributed to the arca’s archacological, historical, and traditional cultural practices
resources. In pre-historic times, Halcakala was used as a trans-Maui thoroughfare and as a source
of basalt for making ko'i (adze, a bladed tool).” In the late 1800s, Haleakald Ranch grazed cattle
in the crater area, and a rest house for travelers was built on the crater rim.® This structure was

4 State of Hawai'i. 2003. HAR [3-5, http:/iwww. hawaii,gov/dinr/land/mulesfCh13_5-Amend_200212.pdfi. Accessed January
15, 2004,

Rosendahl, M. 1978, Preliminary Overview of Archacological Resources at Haleakala Natienal Park, Istand of Maidi,
Bernice P. Bishop Muscum. Honolulu, As reported in Belt Collins Hawaii. March 1994, Final Environmental
Assessment/Negative Declaration Advaneed Electro-Optical Svstem (AEQS) Telescope and Related Improvemenis at the
Maui Space Surveillance Site (MSSS) Halvakald, Mo, Hawai'i. Proposed by University of Hawai'i Institute for
Astronomy. Prepared on behalf of U.S. Air Force Space Systems Command.

Xamanek Researches. April 30, 2003, Archacolagical Invemtory Survey of 18.1-acre parcel at Science City, Haleakala
Crater, Papa’anui Ahupua’a. Makawao District, Mani Istand (TMK: 2-2-07: por. of 8). Prepared for KC Environmental,
Inc.
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turned over to the National Park Service in 1934, and in the following year a paved highway to
the summit was constructed. By 1941, the Army was investigating the use of Haleakald for
defense installations, and after World War 11, the military continued using land outside of the
Haleakala National Park. In 1960, the UH commenced opcrations of a geophysical laboratory at
Kolekole, which has grown to include the various facilitics at Haleakald Observatories.

3.2.1.1 Archaeological Resources

The archaeological resources at Haleakald Obscrvatories are described in several studies
conducted at the summit in recent years, including an archacological inventory survey prepared
in 2003.” No archacological features have been identified within the boundaries of the MSSC;
however, archacological features at Halcakala Obscrvatories include four sites identified near the
MSSC. The necarby sites are listed in the State Inventory of Historic Places (SIHP) as: 2805,
2806, 5439, and 5440.% Sites 2805 and 2806 are individual wind shelters that consist of partial
enclosures for temporary habitation. Sites 5439 and 5440 are cach complexes of wind shelters
consisting of level arcas cleared of loose rock with some type of rock modification that form
walls for protection from wind. Site 5440 also includes two pectroglyph images and a possible
burial. Other sites, identified at Haleakala Obscrvatories, included wind shelters, and a historic
radio telescope foundation, plus a probable trail segment.

As a whole, the various sites arc a remnant of a native Haswatian cultural landscape. The sites at
Haleakala Observatories qualify for significance under Criterion “d” of the State HAR Title 13,
Subtitle 13, Chapter 277 “Rules Governing Procedures for Historic Preservation Review,” which
means they have yielded, or are likely to yield, important information for research on prehistory
or history.” In response to the significance criteria for the area, the Archacological Inventory
Study recommended passive in-place preservation and archacological monitoring during future
construction.

3.2.1.2 Historical Resources

State historic properties are identified in HAR 13-198 as any building, structure, object, district,
area, or site that is significant in history, architecture, archacology, or culture of the state, its
communities, or the nation. National historic propertics meet criteria identified in 36 CFR Part
60.4. Historic sites that meet cligibility criteria may be listed on the appropriate State or National
Register of Historic Places (NRHP), or both (which are discussed in Section 3.2.1.1). This
section addresscs buildings, structures, and sites other than archaeological resources that arc
designated as historic propertics.

The National and State registers of historic places do not include sites at Haleakala
Observatories. However, the 17,000-acre Crater Historic District Haleakald National Park (Site

Xamanek Researches. April 30, 2003. Archueological nventory Survey of 18.1-ucre parcel at Science City, Haleakala
Crater, Papa’amii Almpua’a, Makawoao District, Maui Isfand (TAIK: 2-2-07: par, of 8). Prepared for KC Environmental,
Inc.

*  Each sitc number is prefaced with 50-50-11 1o indicate the Staie of Hawai*i {50), Maui (50), and the Kilohana quadrangle
(n

Xamanek Researches, April 30, 2003. Archacolugical Inventory Survev of 18.1-acre parcel at Science City. Haleakala
Crater, Papa’anii Ahupna’a, Makawaa Disirier, Mawi Isfand (TAIK: 2-2-07: por. of 8). Prepared for KC Environmental,
Inc.
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1739) cxtends outside the Haleakald National Park boundaries, and includes non-Federal lands

such as the Haleakala Observatories, including the project area.'”

3.2.1.3 Traditional Cultural Practices

A two-document report presenting the cultural resources at Haleakald Observatories provides
details on the traditional practices and cultural resources in the project arca (Appendix A
Traditiona! cultural practices on Halcakala are associated with resources {e.g., basalt and
hunting), trails, individual topographic features, burial locations, cultural landscapes, and
navigational traditions.

The cultural significance of Halcakala (House of the Sun) has connections to the legends of Pele,
who died at Haleakald during a battle with her rival sister, and the demi-god Maui, who lassoed
the sun to slow it down."* Historical uses of Haleakald included meditation and prayers by
kahuna (priest, clergyman) and their students, who sometimes lived at Haleakala. An order of
priesthood, called Paliku, conducted ceremonies during the Makahiki (ancicnt annual festivals
beginning around the middle of October and lasting about four months). Haleakala has been and
continues to be a source of spiritual guidance; it is considered a temple, a graveyard, and a focal
point for mana (supernatural or divine power).

The entire summit arca, which includes Kolckole, is considered wahi-pana (a legendary place).'3
The summit arca has been used to train kahuna in the arts of healing and navigating with the stars
and constellations. Given its religious significance, access (o the summit arca was limited to Ali‘i
(royalty) and kabuna, while commoners were only allowed there to gather stone in the quarry or
to bury their dead Ali‘i. The remains of Ali‘i were buried in caves throughout the summit, crater,
and adjoining areas. Those who brought the deceascd to their final resting place were sacrificed
and buried along with the royalty. The location of the burial was usually entrusted to one person,

who kept the location secret until death.

Remnants of the physical and spiritual culture have survived. Several cultural resources of
importance, such as wind shelters, petroglyph images, and burial and ceremonial sites, are still
found on Kolekole. Conncctions to the spiritual sensitivity remain as thc summit is still the
highest point overlooking Maui and there is still a connection to ancient gods and goddesses and
the past traditions.'* Modern uses of the Kolekole arca include the gathering of flora and fauna
for medicinal purposes and for adornments by Kumu Hula (hula teachers).

1 Suae of Hawai'i DLNR, SHPD. National and State Register of Historic Places Kilohana Quadrant hutp://www. hawaii.gov/
dinr/hpdfindex.htm. Accessed September 25, 2004,

Personal Communication. Ms. Elizabeth Gordon, National Park Service, with Ms. Arlette St Romain Mcader, Belt Collins,
October 20, 2004,

CKM Cultural Resources. December 2002 Traditional Practices Assessment for the Summit of Haleakald. Prepared for KC
Environmental. Inc.

CKM Cultural Resources, March 2003, Cultiral Resources Evaluation for the Summit of Halcakald, Prepared for KC
Environmental, Inc.

11 CKM Cultural Resources. December 2002, Traditional Practices Assessment for the Sumunit of Haleakald, Prepared for KC
Environmental. inc.

CKM Cultural Resources. March 2003, C altural Resources Evaluation for the Summit of Haleakald. Prepared for KC
Environmental, Inc.

Y Ibid.
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3.2.2 Mauna Kea Alternative

The DLNR Statc Historic Preservation Division (SHPD) intends to propose the Mauna Kea
summit region for inclusion in the NRHP as a historic district because “it encompasses a
sufficient concentration of historic properties (i.c., shrines, burials and culturally significant
Jandscape features) that arc historically, culturally, and visually linked within the context of their
sctting and environment.”'"® There are 93 archacological sites identified within the Mauna Kea
Science Reserve, including 76 shrines, four adze-manufacturing workshops with shrines, and
three stone piles that served as markers. One burial site and four possible burial sites (marked by
cairns, stones, memorials) have also been identified. The function of the five other sites is

unknown,

Due to their association with ancient native Hawaiian mythology, three properties have been
identified by SHPD as traditional cultural propertics, the Kikahau‘ula summit cone, Pu‘u
Lilinoe, and Waiau,

No historic structures have been identified within Mauna Kea Science Reserve. However, SHPD
considers two stone buildings at Hale Pohaku (located south of the reserve) to be historic
properties. The buildings are believed to be more than 50 years old.

Traditional cultural practices conducted on Mauna Kea included gathering water, quarrying stone
for adze, hunting, conducting burials, and performing and teaching navigational traditions.

3.3 BIOLOGICAL RESOURCES

Biological resources include floral and faunal specics. Threatened and endangered species are
identified by the USFWS and the State of Hawai‘i. Species on the USFWS list are under the
protection of the Endangered Species Act of 1973. Species on the State list are under the
protection of DLNR, as directed by of Hawaii Endangered Species Law, at HRS Chapter 195D.

3.3.1 Proposed Action

Three recent biological surveys were conducted to identify botanical resources, assess the
population of Hawaiian petrels, and inventory arthropods at Halcakala Observatories.'® The field
surveys provide information (such as inventory, types, location, general descriptions, and status)
of flora and fauna found in the Haleakald Observatories arca. As indicated by these surveys,
threatened and endangered species identified on the Federal USFWS and State lists are near the
proposed AEOS MCS. The AFRL’s Integrated Natural Resources Management Plan (INRMP)
also deseribes the natural resources and ecosystem management at the MSSC."

IS National Acronautics and Space Administration (NASA), Office of Space Scicnce. 2004, Drafi Environmental Impact
Statement for the Quirigger Telescopes Project. Volume L.

% Srarr, F. and Starr, K. November 2002, Botanical Survey University of Hawal'i “Haleakala Observateries” Jsland of Maui,
Hawai'i.
National Park Service, U.S. Department of Interior, Haleakala National Park. Janvary 16, 2004, Hawaiian Petrels Near the
Haleakald Observatories: A report 1o K.C. Environmental, Co. Inc., For Preparation of a Long-Range Development Plan.
Pacific Analytics, L.L.C. July 2003. Artlropod Inventary & dAssessment Haleakald High Altitade Observatory Site Maui,
Hewai'i. Prepared for K.C. Environmental Cao., Inc.

17 Boeing LTS. June 3, 2004, /nregrated Natural Resources Management Plan for the Mani Space Surveitlance Complex,
Revision 4.
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Flora. Flora at Haleakali Observatorics is sparse, low, and provides limited ground cover.'® A
one-day pedestrian botanical survey of Halcakala Obscrvatories identified 32 plant species
including 11 native plants and 21 non-native plants.”” Onc Federal- and State-listed threatened
species, described below, occurs in the summit area.

One threatened plant species, the Haleakala silversword or ‘ahinahina (Argyroxiphium
sandwicense subspecies macrocephalum), was identified at the MSSC. The ‘ahinahina is listed
as threatened on both the Federal and State lists. The ‘ahinahina was ncar cxtinction by the
1920s, when human vandalism and browsing (grazing) by goals and cattle threatencd the
species.20 Today, the primary threat to the ‘ahinahina is from alien species introduction. Since
1935, the population has increased approximatcly 16-fold, with 64,800 plants surveyed in 1991.
The increasing population trend of ‘ahinahina has also been observed at the Haleakald summit.
During the 2002 botanical survey, nine live ‘ahinahina were discovered at Haleakala
Observatories and during the summer of 2004, approximately 20 new young ‘ahinahina plants
were observed to have recently sprouted at the MSSC. The live plants arc focated in landscaped
areas along retaining walls, on a steep slope near the parking arca, and on MSSC’s steep northern
slope. One of the live plants is located approximately 2.4 mcters (8 fect) from the proposed
AEOS MCS, and is situated behind an existing retaining wall (Figure 7). Other nearby
‘ahinahina plants arc located south of an existing parking arca and are at lcast 15 meters (50 fect)
from the proposed AEOS MCS. No *ahinahina critical habitats have been identified at the site.”’

Fauna. Fauna at Halcakald Observatorics consist of avifaunal species, mammals, and
invertcbrates. Few inscets inhabit the arca due to the harsh climate. Three Federal- and State-
listed endangered animal species, described below, occur in the summit area and slopes of
Haleakala.

The Hawaiian Dark-rumped Petrel, or ‘ua‘u (Prerodroma phacopygia sandwichensis), a Federal-
and State-listed endangered bird specics, is present in the summit area.>* Approximately 85
percent of the world’s known ‘ua‘u population nests on Halcakald, ncar the summit. There arc
approximately 55 burrows within a 400-meter (1,3 12-foot) radius of Haleakald Observatories.”
There were no burrows observed within the proposed AEOS MCS site or MSSC. Several
burrows are located along the southcastern perimeter of Halcakala Observatories, approximately
137 meters (450 feet) from the proposed facility, and several burrows are located northwest of
Haleakala Observatories, approximately 122 meters (400 fect) from the anticipated construction
staging arca.

1 Sparr. F. and Starr. K. November 2002, Botanical Survey University of Hawai'i “Haleakala Observatories™ Island of Maui,
Hawai'i. Prepared for KC Environmental, Inc.

¥ Ibid.

™ Loope, Lloyd L. and Medeiros, Arthur C. Huleakala Silversword. National Biological Service.
http://biclogy.usgs.gov/s+Unoframe/t] 72.him. Accessed May 21, 2005,

3 Federal Register. May 14, 2003. Vol. 68, No.93, Rules and Regulations, page 26030.
hllp://www.fws.govlpuciﬁclpaciﬁcislnnds/C!-!Rulcslmnuil‘mul.pdf.

2 .S, Fish & Wildlife Service, Thremened & Endangered Animals in the Hawaiian Islands, hup:/fpacificislands, fws.gov/
wesa/uauhtmd, Accessed September 15, 2004,

®  National Park Service, U.S. Depariment of Interior, Haleakali National Park. Junuary 16, 2004. Hawaiian Petrels Near the
Haleakald Observatories: A report 1o K.C. Environmental, Co. Inc., For Preparation of a Long-Range Development Plan,

FinaL 3-6
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The ‘ua‘u can be found nesting at Halcakald from mid-February to mid-November cvery ycar.
The birds make their nests in burrows and rcturn to the same burrow every year. The species
distribution during their non-breeding scason is poorly known, but is suspected to disperse north
and west of Hawai'i with very little movement to the south or east. The ‘ua‘u, which feed on
ocean fish, typically fly to and from Haleakald at night.?* These birds have limited visibility of
manmade objects such as fences, utility lincs, and utility poles. Their high speed and erratic
nocturnal flight patterns may increase the possibility of collisions with these objects.”> The use of
heavy equipment near ‘ua‘u burrows, which often results in noisc and ground vibrations, could
potentially affect ‘ua‘u fledging success.”

The Hawaiian Goose, or néné (Branta sandvicensis also known as Nesochen sandvicensis) 1s a
Federal- and State-listed endangered species present on Haleakala.”” The non-migrating goose,
which lives on the Haleakala slopes and on the island of Hawai‘i, nests from October to
February. Once abundant, the néné population has declined due to predation by humans, habitat
alteration, and introduced specics. The current nénc population on Maui is thought to consist of
approximately 250 individuals. While the ncne has been known to fly over the Haleakald
Observatorics, the summit area is outside the known feeding range of the bird.?*

The Hawaiian hoary bat (Lasiurus cinereus semotus) is a Federally listed endangered species that
resides on the lower slopes of Haleakala. Even though several sightings have been reported near
the Haleakala Observatories, it is unlikely that the bat is a resident of the area, because of the
relativel):gcold summit temperatures and the lack of flying insects (the preferred food source) in
the area.”

Introduced fauna that could be observed within the summit arca include the chukar (Alectoris
chukar), the feral goat (Capra hircus), the Polynesian rat (Rattus exulans), and the roof rat
(Rattus ratus).® The Indian mongoose (Herpestes auropunciatus) is occasionally obscrved on
the summit. These species are not included on Federal or State threatened or endangered lists.

Due to the harsh environmental conditions on Haleakala, fewer arthropods are present on the
summit regions than in the warmer, wetter lowlands. An arthropod inventory and assessment
identified 58 arthropod species, of which 29 are endemic. None of the identified species are on

Birding Hawaii . The Hawaiian Petrel ( Prerodroma sandwichensis): Distribution, Population Status and Species Status,

hup:l!u.'ww.birdinghnwaii.co.uk/xl-lawniiunPctrcl2.hlm. Accessed September 15, 2004

2 National Park Service. U.S. Department of Interior, Haleakald National Park. January 16, 2004. Heowaiian Petrels Near the
Haleakald Observatories: A report 1o K.C. Environmental, Co. Inc., For Preparation of a Long-Range Development Plan.

®  URS Consultants. 1988, Bislogical Assessment for the BOLT Experiment on Muari, Heawai‘i. Prepared for: U.S. Air Foree,

Santa Barbara, Californiz.

U.S. Fish & Wildlife Service, Division of Endangered Specics: U.S. Listed Bird Species Prafiles, Current as of January 31,

2000. hup://endangered. fws.gov/birdsLhiml. Accessed September 16, 2004,

*  Birding Hawaii. Hawai‘i's State Bird - The Néng. hnp:llwww.birdinghuwaii.cu.uk!)\'NcncZ.htm. Accessed September 15,
2004,

¥ RS Consultants. 1988, Biological Assessment for the BOLT Experiment on Maui, Hawai'i. Prepared for the U.S, Air

Force, Santa Barbara, California.

Belt Collins Hawatii. March 1994, Final Environmental Assessment/Negative Declaration Advanced Eleciro-Optical System

(AEOS) Telescope and Related Improvemenis at the Maui Space Surveillance Site (MS5C) Haleakald, Mani, Hawai'i,

Proposed by University of Hawai'i Institute for Astronony. Prepared on behalf of U.S. Air Force Spice Systems Command.

n
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Federal or State threatened or endangered lists.’! One species of Lepidoptera (Thyroc?pa
apatela) found in the Halcakala Observatory area, is listed as a Hawaiian species of concern. ™

The arthropod specics identified in the 2003 survey are consistent with what has been found in
the summit arca during previous studies. No arthropod species were found that are unique to the
site.>> Normal observatory operations do not appear to impact arthropod populations. The
primary objectives of MSSC’s INRMP include preventing the introduction of invasive specics
and increasing the suitability of habitat for some endemic arthropod Spccic:s.34

3.3.2 Mauna Kea Alternative

Floral and faunal resources surveys have been conducted for Mauna Kea and are described
relative to the following locations: (1) the Mauna Kea Science Reserve at clevations above 4,084
meters (13,400 feet), which includes summit area cinder cones; (2) the Silversword/Alpine Shrub
Zone, between the 2,804- and 3,566-meter (9,200- to 11,700-foot) elevations; and, (3) the
Mamane Subalpine Forest Zone, which extends from 2,804 meters (9,200 feet) to Saddle Road.

Flora. The lack of floral species on the summit arca cinder cones is attributed to the area’s

extreme temperatures, high winds, and limited precipitation. The species located on the

remaining arcas of the Mauna Kea Science Reserve are limited to hardy lichens, mosses, grasses,

shrubs, and fermns. These specics are not listed as threatened or endangered on cither Federal or

State lists; however, the delicate fern (Cystoperis douglasii) is very rare and considered a species
3s

of concern by the USFWS,

The upper portions of the Silversword/Alpine Shrub Zone are home to the ‘ahinahina, which are
listed as threatened on both Federal and State lists. An enclosure was built around the largest
known population of approximately 30 plants ncar the 2,850-meter (9,350-foot) clevation. A
single plant near the summit access road was also enclosed with protective fencing.

The open-canopied Mamane Subalpine Forest Zone is primarily comprised of Mamane trees
(Sophora chrysophylla), but also houses ‘iliahi (Santalum paniculatiun) trees, akoko (Euphorbia
olowaluana), and naio (Myoporum sandwicense). The most abundant groundcover consists of
native grasses, pili uka (Trisenim glomeratum) and hairgrass (Deschampsia nubigena). The
vegetation in open pastures consists of introduced grasses and forbs,’® such as orchid grass
(Dactvlis glomerata), Kentucky blucgrass (Poa pratensis), velvet grass (Holcus lanatus), and
gosmore (Hypochaeris radicata).

3 Pacific Analytics, L.L.C. July 2003, Arthropod Inventory & Assessment Haleakali High Altitude Observatory Site Mati,
Hawai'i, Prepared for K.C. Environmental Co., Inc.

2 Bishop Muscum. http:/hbs.bishopmuseum.org/endangered/soc-artho.html. Accessed August 5 2004,

3 Pacific Analytics, L.L.C. July 2003, Arthropod Inventory & Assessment Haleakold High Altitde Observaiory Site Maui,
Hawai'i, Prepared for K.C. Environmenial Co., Inc.

M Bocing LTS. June 3, 2004. Imegrared Natural Resourees Management Plan for the Maui Space Surveillance Complex,

Revision 4.

National Acronautics and Space Administration (NASAY), Office of Space Science. 2004, Drafi Environmental Impact

Statement for the Outrigger Telescopes Project. Volume 1.

Forb: & herbaceous plant other than a grass.
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Fauna. Numerous avian species have been seen flying in the Silversword/Alpine Shrub Zone,
but because primary food sources do not occur here, they are presumably just transitory.” The
endangered ‘ua*u formerly nested on Mauna Kea, However, no recent evidence of ‘ua‘u burrows
has been found above 3,790 meters (12,400 feet) on Mauna Kcea. Several species of birds are
found in the Mamanc Subalpinc Forest Zone, such as the palila (Loxiodes bailleui) and
akiapola‘au (Hemignathus munroi), which arc included on Federal and State endangered lists.
The endangered Hawaiian Hoary bat has also been seen below the Mauna Kea Science Reserve,
but is not thought to live above 2,804 meters (9,200 fect).

Feral sheep, goats, and cattle may occasionally roam up into the Mauna Kea Science Rescrve;
however, the vegetation is typically too sparse to support feral animal populations.

Loose packing of surface cinder on the summit area cinder cones creates shelter for resident
arthropods protecting them from the area’s harsh conditions. One of the arthropods found on the
summit arca cinder cones, the Wekiu bug (Nvsius wekivicola), is a candidate for listing under the
Endangered Species Act. None of the other species are listed as threatened or endangered on
cither Federal or State lists. In general, the same types of arthropods found on the summit arca
cinder cones are also found at the lower elevations of the Mauna Kea Science Reserve. An
extensive arthropod survey of the Silversword/Alpine Shrub Zone has not yet been conducted.
More than 200 arthropod species have been collected from the Mamane Subalpine Forest Zone,
including several species of Plagithmysus, a wood-boring beetle; caterpillars (Cydia); showy koa
bugs (Coleotichus blackburniae), and the Kamehameha butterfly (Vanessa tameamea).

3.4 VISUAL RESOURCES

3.4.1 Proposed Action

The summit of Haleakala is an important visual resource for Native Hawaiians, Maui residents,
and tourists. View planes have been identified from the summit, and towards the summit from
several locations near the coast and from central Maui.*® Most of the Halcakald Observatories
buildings, such as the MSO, LURE, Atmospheric Airglow, Zodiaca! Light, Cosmic Ray Necutron
Monitor Station, and the Faulkes Telescope North are not visible from Central Maui. However,
when there is no cloud cover, the reflection of sunlight off the AEOS dome can be seen from
Central Maui during the early moming and late afternoon hours. During midday, the reflective
surface is less visible than the other white dome structures at MSSC.*

While the natural terrain hides the observatories from view from most points on the mountain,
the Haleakala Observatories are visible from the Pa Ka‘oao (White Hill) Visitor Center and the
Pu‘u Ula‘ula (Red Hill) Overlook (Figures 8 and 9).

" National Acronautics and Space Administration (NASA), Office of Space Scicnce, 2004, Drafi Environmental Impact
Statement for the Ouerigger Telescopes Project. Volume 1.

™ National Acronautics and Space Administration (NASA), Office of Space Science. 2004, Draft Environmenial Impact
Statement for the Outrigger Telescopes Project. Volume 1.

*  Marshall Kaplan, Gans, Kahn and Yamamoto, Honolulu, Hawai'i. 1974, Open Space & Outdoor Recreation Plan. Prepared
for County of Maui, Planning Departiment.

¥ KC Environmemal. Ine. January 2005, University of Hawai'i Institue for Astronomy Haleakald High Alitude Observatory
Site Long Range Development Plan,
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3.4.2 Mauna Kea Alternative

Visual resources at Haleakald, where the AEOS mirror removal and reinstallation would occur,
arc the same as those described under the Proposed Action. Some of the Mauna Kea Science
Reserve telescopes are visible from Hilo, Honoka‘a, and Waimea (Figure 3).‘” As on Haleakala,
the mountain terrain blocks views of the telescopes from most points on the mountain. The
telescopes arc generally visible from the summit area.

3.5 GEOLOGY, TOPOGRAPHY, AND SOILS
3.5.1 Proposed Action

Haleakali is a large shicld volcano that forms the castern half of Maui. The volcano, estimated to
be between 410,000 and 860,000 years old, is capped by a large crosional crater to the east of the
project arca.? The Halcakala volcano is considered to be in the post-shield stage of volcanic
evolution, in which the volcano moves further from its heat source via plate tectonics, and
eruptions decrease in frequency.™ The last known cruption is estimated to have occurred around
the year 1790, from vents on the southwest slope of the mountain; however, recent radiocarbon
aging conﬁucted by the USGS has indicated the last eruption occurred between the years 1480
and 1600.

The proposed AEOS MCS is located in the crater arca of the Kolckole cinder cone, which
developed in the central region of the triple junction iift zone where the Southwest Rift Zone, the
East Rift Zone and the North Rift Zone mect.*® Lava deposits in the area are from both the Kula
and Hana scries and the proposed staging area is the likely site of an cruptive vent.*® The area is
classified as having a high risk of lava hazards (Lava Hazard Zone [, with 1 being the highest
and 5 being the lowest hazard ranking).”” On Maui, Lava Hazard Zone 1 includes areas where
the inferred frequency of lava flows has been at least one per 150 to 200 years during the last
1,000 years. This hazard level is comparable to Lava Flow Hazard Zone 3 for the island of
Hawai‘i.

' National Acronautics and Space Administration (NASA). July 2004, Draft Environmental Impact Starement for the

Ourrigger Telescopes Project, Volume 1,
University of Hawai'i at Hilo. Department of Geography. Atlas of Hawai'i, Third Edition. University of Hawai'i Press,
Honolulu. Edited by Sonia P. Juvik and James O. Juvik.
U.S. Geological Survey, Hawaiian Volcano Observatory. December 27, 2001, Holcano Watch. hup:/hvo.wr.usgs.gov/
volcanowaich/2001/01_12_27.hunl. Accessed Septemnber 24, 2004,
Macdonald, et al., 1983. Folcanocs in the Sea Second Edition, University of Hawai'i Press.
U.S. Geological Survey, Hawaiian Volcano Observatory. September 9, 1999. Volcano Wateh. hitpif/hvo,wr.usgs, gov/
voleanowatch/1999/99_09_09.hml. Accessed Sepiember 24, 2004,
Bhattacharji. S. May 4. 2004. Geolagical Survey of the University of Hawai'i Haleakald Observatories at Haleakald Summit
Region, East Maui, Hawai'i,
“ Ibid.
7 Mullineaux. D.R.. D.W. Peterson, and D.R. Crandell. Folcanic Hazards in the Hawaiian Istands, Quoted in Decker, R.W.,
T.L. Wright, and P.H. Stauffer, Eds. 1987, Folcanism in Howai'i, U.S. Geological Survey Professional Paper 1350, v 1,
p. 599-621,
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Earthquakes in Hawai'i are generally associated with near surface magma movements. A report
prepared for the UH IfA cstimated that there is a 90 percent probability that an carthquake with a
magnitude of 7 or greater could be felt on Haleakala sometime within the next 75 years.*®

The proposed AEOS MCS site is at an clevation of approximately 3,033 meters (9,950 feet), and
is relatively flat with a graded concrete-paved area for parking/facility access (Figure 2).

The soil beneath the concrete at the proposed AEOS MCS site and in nearby exposed areas is
identified as cinder land, consisting of arcas of bedded magmatic cjecta (cinders, pumice, and
ash) associated with cinder concs.” The cinder land material has Jagged edges, a glassy
appearance, and shows litle or no cvidence of soil development. The ground surface
composition ranges from boulder-sized to fine cinder materials. The surface geology of East
Maui is primarily comprised of andesitic and basaltic rocks.

3.5.2 Mauna Kea Alternative

Mauna Kea is a dormant volcano that last erupted around 4,400 years ago.”® Mauna Kea has been
geologically mapped and future volcanic activity is anticipated to be infrequent and centered
around the lower flanks of the volcano. The lower flanks are located below the 2,743-meter
(9,000-foot) clevation and future cruptions will most likely be preceded by substantial geologic
activity, years in advance.

Three existing mirror coating facilities are located on Mauna Kea at an clevation of
approximately 4,146 meters (13,603 feet). The existing Fivilities are located in an area classified
as having a relatively low risk to lava hazards (Lava Hazard Zone 7, with 9 being the lowest
hazard ranking).s' On the island of Hawai‘i, Lava Hazard Zonc 7 includes arcas where no
cruptions have occurred in the last 3,500 years. This hazard level is comparable to Lava Flow
Hazard Zone 3 for Maui.

The general slope of the area containing the Gemini and the Canada-Hawai'i-France tclescopes
is towards the west from an elevation of approximately 4,191 meters (13,750 feet), while the
slope of the Subaru Telescope arca is towards the south from an elevation of 4,130 meters
(13,550 feet). The soil materials in the area are identified as cinder land, as described under the
Proposed Action.

* Furumoto, A.S. 1991, Seismic Risk of the Summit Area of Haleakala Voleano. An internal report submitted to the Solar

Group. University of Hawai*i, Instie for Astronomy. Cited in Final Envirommental Assessmeni/Negative Declaration Jor
Faulkes Telescope Facility at Haleakald, Mawi, Hawai . Prepared by KC Environmental, Inc. May 2001,

U.S. Departiment of Agriculture, Soil Conservation Service. 1972, Swif Survey of Istunds of Kavai, Qaly, Moloka'i, and
Lana’i, Sture of Hawai i,

National Acronautics and Space Administration (NASA). | uly 2004. Drafi Environmental Impact Statement for the
Owirigger Telescopes Project. Volume 1.

Mullincaux, D.R.. W, Peterson, and D.R. Crandell. Foleanic Hazards in the Hawaiian Istands, Quoted in Decker, RW.,
T.L. Wright, and P.H. Staufler, Eds. 1987, Volcanism in Hawai'i- U.S, Guological Survey Professional Paper 1350, v 1.
p.599-621.
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3.6 HYDROLOGY
3.6.1 Proposed Action

Surface Water. Most strecams on Haleakala arc intermittent because of the stecp, permeable lava
terrain, The nearest intermittent streams are located approximately 3 kilometers (1.9 miles)
downslope of MSSC. Perennial strcams that do exist occur at low elevations and originate from
groundwater springs. No perennial strcams or other surface water bodies are located within a
6.4-kilometer (4-mile) radius of the MSSC.*® An arca of lower clevation within Halcakala
Observatorics to the southwest of the proposed AEOS MCS, acts as a ponding area for storm
water at Kolekole cinder cone. Storm water flows through the interior of the cinder cone and
collects in this depression, where it infiltrates the ground. The highly permeable cinder material
at the summit promotes infiltration of storm water at MSSC. Storm water that does surface-flow
across the site is generally directed through storm drain inlets to a depression southwest of the
proposed AEOS MCS, where it infiltrates.

Groundwater. The proposed AEOS MCS is located near the division of two groundwater
aquifer sectors and four aquifer systems.”® A scctor is a large region with hydrogeological
similaritics that primarily reflects broad hydrogeological features, and sccondarily, geography. A
system is an area within a sector showing hydrogeological continuity. The groundwater
resources below the proposed AEOS MCS are characterized as part of the Kamaole system of
the Central sector. The characteristics of the groundwater beneath the proposed AEOS MCS are
the same as those of the nearby systems and scctors. A high level, unconfined, perched aquifer
exists above a high level, unconfined aquifer in dike compartments.”® Groundwater in both the
upper and lower aquifers was identified as fresh water (containing less than 250 milligrams per
liter of chloride [mg/L Ci7]) that has the potential for future use as drinking water, but was not
being used when the aquifer was classified. The upper aquifer is classified as being replaceable
and highly vulnerable to contamination, while the lower dike aquifers are classified as being
irreplaceable and moderately vulnerable to contamination. There are no drinking water wells
within 17.7 kilometers (11 miles) of the summit.>*® The Maui County Board of Water Supply
provides MSSC with potable water that is trucked to the summit.

3.6.2 Mauna Kea Alternative

Surface Water. Lake Waiau is located approximately 1.6 kilometers (one mile) south of the
Mauna Kea Science Reserve and 152 meters (500 fcet) lower in elevation than the mirror
recoating facilities. Two intermittent streams are present near the lake. Rainfall and snowmelt

32 Stearns, H.T., and G. A. Macdonald. 1942, Geolfogy and Growdwater Resources of the Istand of Mawi, Hawai'i, Bulletin 7,
U.S. Geological Survey. Advertiser Publishing Co., Lid.. Honolulu,

Mink, John F. and L. Stephen Law, February 1990, Aguifer Ideniification ard Classification for Maii: Groundwater
Protection Strategy for Hawai'i No. 185,

High level aquifers are those where fresh water is not in contact with sea water, In unconfined aquifers, the water table is the
upper surface of the saturated aquifer. A perched aquifer is conained above an impermeable layer.

Suate of Hawai'i, Department of Health Underground Injection Control Program. Underground Injection Control
uadrangles (Kilohana 1983, Lualailua Hills 1983, Haiku 1983, Nalike 1983, Pu'u o Kali 1983, Paia 1983, Makena 1983,
Keanae 1983, and Kaupo 1983).

State of Hawai*i Commission on Water Resource Management. Well Index Database. hutg:/iwww .state hius/dinr/ewnm/
data/database.um. Accessed July 12, 2001 (dimabase is no longer available 1o the public).
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runoff from impermeable surfaces in the arca drain into existing inlets in the pavement and/or
onto the surrounding areas and quickly infiltrate into the highly permeable cinder surface.

The project area would include the Kahului Harbor on Maui and cither the Kawaihae Harbor or
Hilo Harbor on the island of Hawai‘i. The land-based arcas of Kahului Harbor are zoned as areas
of 100-year flood where basc flood clevations have been determined to be 2.4 to 4.8 meters (8 to
15 feet). The land-based arcas of Kawaihae and Hilo Harbors are within special flood hazard
arcas inundated by thc 100-ycar flood. Kawaihac Harbor is affected by coastal flooding with
velocity hazard (wave action} and the base flood elevations have been determined to be 2.7 to 3
meters (9 to 10 feet). At Hilo Harbor, the base flood clevations have been determined to range
from 3.7 to 6 meters (12 to 20 fect).

Groundwater. The Mauna Kea Science Reserve is located near the division of two groundwater
aquifer sectors and three aquifer systems.*® The groundwater resources beneath the area are
characterized as part of the Waimea system of the West Mauna Kea sector. The characteristics of
the groundwater are similar to those of the nearby systems and scctors. A high level, unconfined,
perched aquifer exists above a high level, unconfined aquifer in dike compartments.
Groundwater in the upper aquifer was identified as fresh water (containing less than 250 mg/L
CT") that is currently used as a drinking water source. However, there are no drinking water wells
identified within 12.9 kilometers (8 miles) of the summit.”” The lower dike aquifer was identified
as fresh water with the potential for future use as drinking water, but was not being used when
the aquifer was classified. The upper aquifer is classified as being irreplaccable and highly
vulnerable to contamination, while the lower dike aquifer was classified as being irreplaccable
and moderately vulncrable to contamination.

3.7 AIR QUALITY
3.7.1 Proposed Action

The summit of Haleakald cxperiences greater scasonal variations in metcorological conditions
(temperature, wind velocity, and precipitation) than lower clevations. Temperatures at the
Haleakala Ranger Station (2,140-meter [7,000-foot] elevation) averaged 12 °Celsius (°C)
(54 °Fahrenheit [°F]) over the 1l-year period between 1990 and 2000, but reached as high as
24 °C (75 °F) and as low as -1 °C (30 "F).s“ Temperatures tend to be lower at the summit. Data
collected at the MSSC between 1985 and 1991 show that December, January, and February have
the lowest average temperatures (5.5 °C, or 42 °F) and August has the highest average

% Mink, John F. and L. Stephen Lau, May 1993, Aquifer ldentification and Classification for the Island of Hawai'i:

Groundwater Protection Strategy for Hawai'i No. 19].

State of Hawai'i, Depantment of Health Underground Injection Control Program. Underground Injection Comtrol

quadrangles (Mauna Kea 1982, Umikaa 1982, Pu'u Q0 1982, Keanakolu 1982, Pua Akala 1981, Upper Pithonua 1981,

Makahalaw 1981, Ahumoa 1982, and Pu'u Koli 1982).

State of Hawai'i Commission on Water Resource Management. Well Index Database. hitp:/iwww.state.hi.us/dinriewrmy/

data/database.htm. Aceessed July 12, 2001 (database is no longer available to the public),

* Nationnl Oceanic and Atmospheric Administration {NOAA] 1990 to 2000. Climetologicual Data Annual Summary: Hawai i
ane Pacific. Compiled volumes 86-96, cach Number 13.

57

FINAL 3-13



PROPOSED AEOQS COMPLETION CHAPTER THREE
ENVIRONMENTAL ASSESSMENT AFFECTED ENVIRONMENT

temperature (10 °C, or 50 °F).59 Sub-freezing temperaturcs and frost at the summit ar¢ common
in the winter months. Snow, hail, and slect fall occasionally from December to February, with
thunderstorms sometimes preceding the snowfalls.

The wind environment is dominated by northeast trade winds, which arc most persistent from
March to November. Kona or southwesterly winds persist for a few days at a time and generally
occur in the winter months. Kona wind conditions commonly bring clear weather to the summit,
as they prevent formation of low-level clouds associated with the trade winds. Sustained winds
of 22 meters per second (60 miles per hour) occur virtually every month of the year. The
maximum wind recorded at the summit is over 56 meters per second (125 miles per hour). The
strongest winds generally occur during the winter and arc associated with North Pacific storm
systems passing through the Hawaiian [slands.

The heavicst rainfall on Haleakalad occurs at clevations between 900 and 1,500 meters (3,000 to
5,000 feet) where the moisture-laden trade winds are cooled as they rise against the mountain,
Average annual rainfall at the Halcakald Ranger Station is 122 centimeters (48 inches).®® The air
at higher clevations is much dricr, and rainfall is substantially fower. At MSSC, precipitation
averages about 64 centimeters (25 inches) per year, with most of the rainfall occurring from
November through May.

The state of Hawai'i is in an attainment arca for U.S. Environmental Protection Agency (EPA)
“criteria” air po]lulants.f" The largest sources of airborne emissions of criteria poliutants at
MSSC are two emergency generators, which are exempt from permitting. Operations at MSSC
that gencratc minor quantitics of volatile organic compounds and/or hazardous air pollutants
include mirror coating activitics, welding and metal working activities, and maintenance shop
activities. These emissions are exempt, as specified in HAR Title 11, Chapter 60.1-62(d) and do
not requirc a permit.

3.7.2 Mauna Kea Alternative

As with Haleakald, Mauna Kea is subject to trade winds, resulting in extensive rainfall on the
windward side. The Mauna Kea Science Reserve is approximately 1,530 meters (5,000 feet)
above the atmospheric temperaturc inversion in the arca, resulting in a cold, dry tundra-like
environment.® The average temperature range at the Mauna Kea summit is between 0 and 8 °C
(32 and 46 °F).% The average minimum nighttime winter temperature is -4 °C (25 °F), with
average maximum daytime tempcrature of about 4 °C (40 °F). Annual average precipitation at

% Belt Collins Hawaii. March 1994, Final Environmental Assessment/Negative Declaraion Advanced Electro-Opiical System

(AEOS) Telescope and Related mprovements al the Maui Space Surveillance Site (MSSC) Haleakald, Maul, Hawai'i,
Proposed by University of Hawai'i Instiwte for Astronomy. Prepared on behalf of U.S. Air Force Space Systems Command.

®  National Oceanic and Atmospheric Administration [NOAA] 1990 to 2000, Climatological Data Annual Stummary: Hawai'i
and Pacific. Compiled volumes 86-96, cuch Number 13.

1 EPA “criteria” pollutants are ozone, particulate matter. carbon monoxide, nitrogen dioxide. sulfur dioxide, and lead [ref: US
EPA website, hllp:!/www.cpn.gm'lair/urhanairl(:pull.hlml. Acecessed June 18, 2003]

62 National Aeronautics and Space Administration { NASA). July 2004. Draft Environmental Impact Statement for the
Outrigger Telescopes Project. Volome 1,

8 University of Hawai'i, 1983, Adas of Hawai'i, Second Edition. University of Hawai'i, Department of Geography,
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the summit is 15 centimeters (6 inches).* Most rain at the summit is associated with winter
storms {rom the southeast.

Winds at the Mauna Kea Science Reserve usually range from 16 to 48 kilometers (10 to 30
miles) per hour. However, winds associated with severe winter storms can exceed 160 kilometers
(100 miles per hour).?*

The existing mirror coating facilities are within the State attainment area for U.S. EPA “criteria”
pollutants. Air pollutants generated at the summit include exhaust from combustion engines and
fugitive dust associated with construction activities and unpaved surfaces.

3.8 INFRASTRUCTURE
3.8.1 Roads and Traffic

3.8.1.1 Proposed Action

Vehicular traffic to and from Halcakald Observatorics is via Halcakala Crater Road, a two-lane
roadway through Haleakald National Park. This road is owned and maintained by the National
Park Service from its intersection with Halcakaldi Highway to the park boundary adjacent to
Haleakald Observatories. In accordance with the lease agreement, AFRL contributes financially
to maintenance of the road through the Halcakald National Park. Maintenance of the road
segment within Halcakald Observatories is the responsibility of UH, while the AFRL maintains
the roads within MSSC.

Most vehicles using Haleakald Crater Road carry visitors to the Haleakala National Park. In
April 1991, Haleakala Crater Road traffic averaged approximately 1,900 vehicles per day.” Of
this. fewer than five percent (95 vehicles) were cstimated to be associated with facilities located
in Halcakald Observatorics. The 1991 findings arc consistent with a 2003 vehicular traffic study,
which indicated an average of 96 vehicle trips associated with the Haleakala Observatories on a
daily basis (an average of 48 vehicles entering and leaving the area). The highest traffic volumes
for the Haleakala Observatories occur in the afternoon, with vehicles leaving the area. The high
clevations, relatively steep grades, numerous switchback curves, and touring bikers on the road
limit vehicle speeds.”’

3.8.1.2 Mauna Kea Alternative

The summit of Mauna Kea is accessed from Saddle Road (Route 200) to Pu‘u Huluhulu, then
along a 9.7-kilometer (6-mile) long paved portion of the Mauna Kea Access Road to Hale

Cruikshank. D. 1986. AMatna Kea: A Guide to Upper Slopes and Observatories, University of Hawai'i Institaie for
Asironomy as cited in National Acronautics and Space Administration ( NASA), July 2004, Draft Environmental Inpact
Statement for the Quirigger Telescopes Project. Volume 1,

University of Hawai'i. June 16, 2000. Mauna Kea Science Reserve Masier Plan, 2000, as cited in National Acronautics and
Space Administration {INASAY July 2004, Draft Environmental Impact Statement for the Quirigger Telescopes Project.
Volume L.

Belt Collins Hawaii. March 1994, Final Environmental Assessmem/Negarive Declaration Advanced Electro-Optical Systen
(AEOS) Telescope and Related Improvements at the Maui Spuce Surveillance Site ( MSSC) Haleakald, Mavi, Hawai'i,
Proposcd by University of Hawai*i Institute for Astronomy. Prepared on behalf of U.S. Air Foree Space Systems Command.
Phillip Rowell and Associates, Kaneohe, Hawai*i. 2003, Haleakalh Observatory “Vehicle Traffic.”
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Pohaku.® The road then continues unpaved for approximately 7.2 kilometers (4.5 miles), and is
paved again between the 3,596-meter (11,800-foot) elevation to the Mauna Kea Science Reserve.

A total of 34,659 vehicle trips were made to the summit between January and December 2003, of
which apgroximatcly 10 percent of the trips (3,620 vehicle trips) were made in commercial
vehicles.”” Traffic associated with the obscrvatories accounts for approximately 59 percent
(20,545 vehicle trips) of the annual traffic to the summit. Travel hazards include brake failures
on the steep summit road and weather-related accidents.

3.8.2 Water

3.8.2.1 Proposed Action

The MSSC relies on Maui County Board of Water Supply for water, which is trucked to the
summit. Potable water is stored in a 280,090-liter (74,000-gallon) capacity underground storage
tank. Water usage at the MSSC ranges from approximately 18,930 to 75,700 liters (5,000 to
20,000 galions) per week, with an average of 47,313 liters (12,500 gallons), depending on the
type of projects being conducted at the facility.” The tank is refilied twice per week to maintain
the minimum 227,100 liters (60,000 gallons) required for the fire sprinkler system.

3.8.2.2 Mauna Kea Alternative

As with Halcakala, water is trucked to the summit and stored in tanks at the telescope facilities.
The total water usage for the various telescope facilities is approximatcl?/ 6,737 liters (1,780
pallons) per day, or approximately 47,313 liters (12,500 gallons) per week.”

3.8.3 Power and Communication

3.8.3.1 Proposed Action

Electrical power from Maui Electrical Company, Inc. (MECO) is transmitted up Haleakala by
overhead 69 kilovolt (kV) lines from the Wailca Substation and the Pukalani Substation to the
Kula Substation. At the Kula Substation, the voltage is transformed to 23 kV before being
transmitied to the Haleakald Substation, which further reduces the voltage to 4.16 kV. MSSC is
served by an underground line from the Haleakald Substation. Electrical service for the AEOS
facility is provided via an underground incoming primary service and a transformer located in a
vault next to the main electrical room on the ground floor. The emergency clectrical service is
comprised of two cmergency generators connected in parallel (750 kilowatts (kW], 4,160 kV, 3-
phase) and a 1,500 kV ampere (A) transformer rated at 480-277 V, 3-phase.

% Nationa] Aeronautics and Space Administration (NASA), Office of Space Science. 2004. Draft Environmental Impact
Statement for the Quirigger Telescopes Project, Volume 1,

Office of Mauna Kea Management. Personal communication with Tetrn Tech, Ine, regarding vehicle count. March 4, 2004,
As reporied in the 2004, National Aeronautics and Space Administration (NASA), Draft Environmental Impact Starement
for the Owrigger Telescopes Project, Volume 1

Belt Collins Hawaii. March 1994, Final Environmental Assessment/Negative Declaration Advenced Electro-Optical System
(AEOS) Telescope und Related Improvements ar the Maui Space Surveillanee Sie (MSSC) Haleakald, Moui, Hawal'i.
Proposed by University of Hawai'i Institute for Astronomy. Prepared on behalf of U.S. Air Force Space Systems Command,
Nationa) Acronautics and Space Administration (NASA). Oflice of Space Science. 2004, Drafi Environmental Impact
Statement for the Quirigger Telescopes Project, Volume L
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Hawaiian Telcom supplics telephone service to Haleakala Observatories, which includes a fiber
optic line. The MSSC telephone lines are located within an underground conduit.

3.8.3.2 Mauna Kea Alternative

The Mauna Kea summit is served by a Hawaiian Electric and Light Company (HELCO) 69 kV
overhead transmission line to Hale Pohaku substation.™ This substation consists of two 3,000
kVA transformers with a total capacity of 6,000 kVA. From the substation, there is an
underground 12.47 kV dual loop feed system that provides electricity to the Mauna Kcea summit.

Communications infrastructure, which is provided by Hawaiian Telcom, was upgraded in the
1990s to include fiber optics; remote observing is also possible via the Internet.”

3.8.4 Waste Collection and Disposal
3.8.4.1 Proposed Action

There are two Maui County-owned and -operated municipal solid waste landfills on Maui, the
Central Maui Landfill and the Hana Landfill.” The Central Maui Landfill accepted 122,470
metric tons (135,000 tons) in 1998, or 98 percent of the island’s waste. The privately owned and
operated DeCoite construction and demolition landfill, located in the Mi‘alaea area of Maui,
receives over 12,701 metric tons (14,000 tons) of waste per year. Municipal solid waste from
MSSC, such as food trash, is collected twice a week for off-site disposal at the Central Maui
Landfill. Other wastes associated with MSSC operations and maintenance, such as used oil, are
collected in containers within the AEOS facility and transported off-site for recycling or disposal
as non-hazardous waste.

Domestic wastewater at AEOS is disposed of in a septic system, which is located north of the
AEOS telescope building.

Handling and disposa! of hazardous waste, including waste generated during mirror maintenance
and recoating activities, is discussed in Scction 3.9.
3.8.4.2 Mauna Kea Alternative

Hawai‘i County owns and opcrates two municipal solid waste landfills, one of which is in South
Hilo and the other is in North Kohala. Municipal solid waste gencrated at Mauna Kea Science
Reserve is collected by a contractor for off-sitc disposal at a landfill on the island of Hawai‘i.

Domestic wastewater is disposed of in a septic tank lcachfield system. Handling and disposal of
hazardous waste is discussed in Section 3.9.

University of Hawai'i, December 27, 1999, Final Environmental Impact Statement: Mauna Kea Science Reserve Muaster
Plan, Volumes 1 and II. As reported in National Acronautics and Space Administration (NASA), Office of Space Science.
2004. Draft Envirommental Impact Statement for the Qutrigger Telescopes Project. Volume 1.

National Acronautics and Space Administration (INASA). Office of Space Science. 2004, Draft Environmenial Impact
Statemem for the Onrrigger Telescopes Project. Volume |

State of Hawai*i, Department of Health, Office of Solid Waste Management. July 2000. Hawai ‘i 2000 Plan for Integrared
Solid Waste Management. Table 7.2.
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3.9 PUBLIC HEALTH AND SAFETY

3.9.1 Hazardous Materials and Waste

The state of Hawai‘i does not have a hazardous waste disposal facility. Hazardous waste is
shipped to the continental United States for proper disposal.

3.9.1.1 Proposed Action

The cxisting AEOS telescope building includes optics maintcnance and mirror stripping
operations that involve the storage, use, and generation of limited amounts of hazardous
materials at AEOS. Solvents arc used to maintain the optics and acids arc used to strip the
reflective surfaces off mirrors before recoating. MSSC stores most of its hazardous materials in
specially built storage units which are located on the west side of the MSSS building. The
hazardous material storage units have sccondary containment, and fire detection and suppression
systems. Hazardous materials that arc used and stored in laboratories and maintenance areas are
stored in flammables or corrosive liquids cabinets with built-in secondary containment. MSSC
has a Hazardous Material Emergency Planning and Response Plan (HAZMAT Plan) that
provides guidance on the handling of hazardous materials.

Hazardous wastes gencrated at MSSC arc scgregated at the genceration point for appropriate
handling. Hazardous waste at MSSC is managed in the 270-day hazardous waste storage units,
located near the hazardous materials storage units, and the average storage time in fiscal ycar
2004 ranged from 42 to 153 days. The hazardous waste storage units have built-in seccondary
containment, and fire detection and suppression systems. A waste disposal contractor transports
and disposes of hazardous waste two to three times per year. Sampling and analysis of hazardous
wastes are performed by the waste disposal contractor prior to off-site disposal. MSSC is
recorded as a small quantity generator with the U.S. EPA Region 9, which means it can gencrate
between 100 and 1,000 kilograms (220 and 2,205 pounds) of hazardous waste per month. MSSC
is in compliance with, and does not have recorded violations or cnforcement actions against, its
small quantity generator status.” The fiscal year 2004 records show that 310 kilograms (684
pounds) of hazardous waste was gencrated at MSSC.

MSSC has a Hazardous Waste Management Plan to ensure that management procedures are in
place to comply with the Federal Resource Conservation and Recovery Act (RCRA), as
amended, and implementing regulations, MSSC has a Contingency Plan and a Spill Prevention,
Control and Countermeasures Plan that set forth the procedures for conducting response actions
in case of hazardous wastc releases into the air, soil, or water that pose a threat to the
environment. MSSC has a spill responsc team trained in accordance with OSHA, and spill
response equipment is staged at the hazardous material and waste storage units. MSSC also has
several administrative plans in place to prevent release of materials and promote environmentally
responsible management, such as the Pollution Prevention Plan, which addresses measures to

75 . . . .
U.S. Environmental Protection Agency website, hup//www.cpa.goviegi-

bin/getlcReport.cgitool=echo& IDNumber=HI14570090064, Enforcement & Compliance History Online (ECHO) for the
Maui Space Surveillance Complex. Accessed August 22, 2005,
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achieve pollution prevention program goals, funding, management procedures, and identifies
cost effective processes or technologies.

3.9.1.2 Mauna Kea Alternative

The facilitics at the Mauna Kea Science Reserve have procedures in place for the handling and
storage of the hazardous materials used at the site. Hazardous wastes, including those generated
during mirror maintcnance and stripping activitics, arc disposed of off-sitc at appropriate
disposal facilities.™

3.9.2 Noise

Noise levels are dependent on (1) sound pressurc measured in decibels (dB) and usually based on
an A-weighted scale (dBA), which simulates the range of sound that is audible by the human ear;
(2) distance to the affected individual; (3) medium present between the source and the affected
individua!; and (4) period of exposure.

3.9.21 Proposed Action

Sources of noise at the MSSC inciude those associated with wind, vehicles (including twice
weekly deliveries by the water truck), air conditioning compressors, and exhaust fans. Two
diesel-powered emergency gencrators, located in enclosed trailers at MSSC, run infrequently.

Existing noise levels in the MSSC area arc low, with wind-associated noiscs accounting for the
majority of background noise. Vehicles driving to and from Haleakald Obscrvatories are the
loudest man-made noise sources, with construction trucks generating 82 to 93 dBA at a distance
of 50 feet. Air conditioning compressors and exhaust fans can be heard in certain areas, with
compressors generating 73 to 84 dBA. Instantancous noise levels on the order of 45 to 50 dBA
were measured near the Butler Building on a day with moderate wind spccds.”

3.9.2.2 Mauna Kea Alternative
Background sources of noise at the Mauna Kea Science Reserve are primarily associated with
wind and occasional vehicular noisc. The summit normally has a low ambient noise level.”

3.10 SOCIOECONOMICS

3.10.1 Proposed Action

Of the three inhabited islands that make up Maui County (Maui, Moloka'i, and Lana‘i), more
than 90 percent of the population resides on Maui. Between 1990 and 2000, the population of
Maui County increased approximately 28 percent. This compares to a 9.3 percent growth rate for

™ National Acronautics and Space Administration (NASA). Office of Space Science. 2004. Draft Environmental Impact

Statement for the Outrigger Telescopes Project. Volume L.
7 Belt Collins Hawaii. March 1994, Final Environmental Assessment/Negative Declaration Advanced Eleciro-Optical System
(AEOS) Telescope and Reluted Improvements af the Maui Space Surveitlance Sie (MSSC) Haleakald, Maui, Hawai'i.
Proposed by University of Hawaii institute for Astronomy. Prepared on behalf of U.S. Air Force Space Systems Command.
National Acronautics and Space Administration (NASA), OfTice of Spuce Science. 2004, Drafi Environmental Impact
Statement for the Outrigger Telescopes Projeci, Volume 1.

™
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the state of Hawai‘i during the same period. In 2000, Maui County’s population of 128,241
residents accounted for approximately 11 percent of the state population (a slight increase from
1990).7° The racial makeup of Maui County includes 34 percent Caucasian, 31 percent Asian, 11
percent Native Hawaiian or other Pacific Islander, 8 percent Latino or Hispanic, 0.4 percent
African American, and 0.4 percent Native American.®® While there are no permanent residents at
Halcakala Observatories, the summit has a small transient population, which includes
observatory staff and visiting scicntists.

Maui is Hawai‘i's second-most popular tourist destination, and Halcakala National Park is one of
the island’s most popular visitor attractions. Maui drew 724,596 tourists in the first half of 2003,
an increase of about 9.5 percent from the previous year.*! According to Haleakala National Park,
there were 1,919,356 visitors in 2000.%

In the second quarter of 2001, the civilian labor force in Maui County totaled approximately
73,600 people, an increase of 1.5 percent over the previous year.® The major industries on Maui
are agriculture and tourism. However, Maui is also an important center for the technology
industry. An estimated 1,150 pcople work in the high technology scctor on Maui. Over half of
those jobs are dircctly or indirectly related to activities at the summit of Haleakala, as Halcakala
Observatories is one of the five best astronomical and space surveillance locations in the world.
AFRL has an Educational Partnership Agreement with the UH IfA and supports observational
programs for National Science Foundation with infrastructure, equipment, and intellectual
collaboration to support research. Not all of the Haleakalz astronomy jobs are located at the
summit; some arc in ncarby towns, down slope from the summit, such as the Waiakoa
Laboratory in Kula, MSSC employs 106 people, of which 64 work at the AEQS facility. The
majority of the employces permancntly reside on Maui, and 100 of them are civilians.
Approximately half of the personne! of MSSC conduct research and development, the other half
work in maintenance, support, administration, mechanical, telescope operation, sccurity, supply,
and engincering positions.

The entire technology industry on Maui had a 2003 payroll of over $40 million. The average
wage for a technology industry employee is $71,000 per year.” Haleakala Observatories
accounts for $263.8 million in annual caiPital expenditures, and $32.7 million in annual operating
expenditures for the State of Hawai‘i.®® In the past five years, MSSC has contributed $180
million to the Maui economy, with salaries making up more than half of the tota! contribution.
Annual lease rents for AFRL astronomy-related propertics on Maui total $2.3 million, with the

M Eorstall, R.L, 2002, U.S. Census, Population of Counties by Decennial Census: 1900 0 1994, www.census.gov/population/
cencounts/hi9n090. txt. Accessed September 13 2004,

W 11.S. Census Burcau, Hawai'i Quick Facts. hup:/quickfacts.census. gov/qfdstates/15/15009.ml. Accessed 13 September
2004.

1 Song. J. June 10, 2003. More Tonrists Looking Bevond Waikiki. Honolulu Star Bulletin, hitp://starbulletin.com/2003/06/10/
business/story2.himl. Accessed September 13, 2004,

2 Hurley. T. February 25, 2001, Huleakald Park Visits Reach Record-High. Honolulu Advertiser. hutp://the.honoluluadveriiser

_com/2001/Feb/25/22510calnews 1 7.huml. Accessed September 15, 2004,

State of Hawai'i, Department of Business, Economic Development, and Tourism. hup:/www.hawaii.gov/dbedqser/

0901 /county.html. Accessed 10 August 2004,

»  personal Communication, Mr. Michael Maberry, UH IfA. with Ms. Arletie St. Romain Mcader, Belt Collins, August 30,

2004.

Dicus, H. April 16, 2004, Astronomy open house ters public sec stars, Pacific Business News (Honolulu).
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majority for contractor-owned and -operated properties located outside Haleakala Observatories,
and $5,000 for the UH-owned MSSC property.

3.10.2 Mauna Kea Alternative

The arca surrounding Mauna Kea is relatively unpopulated. Resident populations notably
increase towards Hilo to the cast, Waimea to the northwest, and Kailua-Kona to the west. In
2003, Hawai‘i County’s population of 158,423 residents accounted for approximately 13 percent
of the state’s populauon ® Between 1990 and 2000, Hilo, Waimea, and Kailua-Kona all
experienced an overall increase in population. Hilo’s population grew eight percent, Waimea’s
population grew approximately 18 percent, and Kailua-Kona's grew seven percent. Residents
self-designated as Asian, African American, Native American, Native Hawaiian or other Pacific
Islander, or Hispanic or Latino (of any race), make up approximately 61 percent of Hl]O s
population, 44 percent of Waimea's population, and 43 percent of Kailua-Kona’s population.”’

There are no permanent residents living at the Mauna Kea Science Reserve, which has a small
transient population consisting primarily of observatory staff and visiting scientists. The average
number of individuals that stay at Hale PGhaku varics, but averages 38 per day.

In 2000, the average daily visitor census for the County of Hawai'i was 21,831, approximately
four percent less than the previous year.™ As many as 40,000 visitors per year travel to the Hale
Pohaku mid-level facilities, 1o star gaze and view natural history exhibits. Hale Pohaku is located
downslope from the Mauna Kcea Science Reserve, near the 2,438- mclcr (8 000-foot) elevation,
and includes temporary housing, a visitors center, and support buildings.* Hikers and skiers also
frequently visit the summit area during favorable weather conditions.

The employed civilian labor force in Hawai‘i County averaged 65,450 in 2000, an increase of
2,100 over the previous year. The County’s average unemployment percentage declined from
nine percent in 1999 to almost seven percent in 2000.”° Astronomy operations on the island of
Hawai‘i provide almost 500 high-paying jobs, and contribute approximately $61 million
annually to the local cconomy. According to a 1999 UH study, the astronomy industry generates
direct and indirect economic activity of approximately $131 million a year on the island, and
$142 million for the state as a whole.”'

¥ U.S. Census Burean, Hawai'i Quick Facts. hitpz//quickfacts.census. gov/qfd/states/15/15001.html. Accessed September 15,
2004.

¥ U.S. Depantment of Commerce, Minority Business Development Agency. The Emerging Minority Marketplace: Minority
Poputation Growth: 1995 10 2050. www.mbda.gov/documents/mbdacolor.pdf. Accessed September 10, 2004,

M National Acronautics and Space Administration (NASA), Office of Space Science. 2004, Draft Enviranmenial lmpact
Statement for the Quirigger Telescopes Project. Volume 1.

M UM WA, Hale Pohaki - Onizuka Center for International Astrommny, biapu/isvway ifishawaii.cdwimages/facrial-tous/hp.himl
Accessed September 22, 2004,

' National Acronautics and Space Administration (NASA), Office of Space Scienee. 2004, Drafi Envirammenmial Impact

Statement fur the Ouirigger Telescopes Projeet. Volume 1L

Dayton, K. August 31, 2004, Rival emerges for Mawna Kea telescope project. Honolulu Advertiser,

hitp:/ihe. honoluluadvertiser.com/article/2004/ Aug/31/n/In21a.mml. Accessed August 31, 2004,
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CHAPTER FOUR
ENVIRONMENTAL CONSEQUENCES

Chapter Four describes the direct, short-lerm, long-term, indirect, and cumulative impacts of the
Proposed Action, Mauna Kea Alternative, and No Action Alternative. Direct impacts arc those
caused by the action and occur at the same time and place; short-term impacts are those
associated with construction and long-term impacts are those associated with operation activitics.
Secondary and cumulative impacts arc addressed in Section 4.11.

4.1 LAND USE
4.1.1 Proposed Action

The Proposed Action would have no significant impact on land use; it would support and be
consistent with the goals and objectives of the following State, County, community, and
Haleakala Observatorics plans:

e The Proposed Action would continue the AFRL’s management of MSSC's cultural and
biologi::al resources, which is consistent with HRS Chapter 344 State Environmental
Policy.

e The Proposed Action would also be consistent with acceptable land uses designated for
the Conservation District General Subzone.” The AEOS completion is covered under the
CDUP MA-2705 which expires on August 25, 2006. In the event the construction cannot
be completed in this time frame another permit will be obtained.

e The Proposed Action would be consistent with Maui County’s General Plan for growth in
a manner sensitive to the protection and enhancement of cultural and historical resources.
It would also support cconomic diversity by continuing to provide jobs in the high
technology industry.?

e The Proposed Action would be consistent with the objectives identified in the Makawao-
Pukalani-Kula Community Plan including: complying with the UH IfA’s LRDP for
Haleakala Observatories, protecting cultural resources, protecting endangered biological
resources, working to prevent the cstablishment and spread of invasive species, and
participating in recycling.’

! Hawai'i State Legislature, Status and Documents, hup:/iwww.capitol. hawaii.gov/hrscurrent/vol06_ch(321-0344/
hrs0344/hrs_0344-him, Accessed September 16,2004,

State of Hawai'i, Office of Planning. 2004, Hawai'i Statewide GIS Program Imernet Websile, hup://www.state.hi.us/
dbedvgis/. Accessed August 2004,

Y County of Maui. June 22, 1990, The General Plan of the County of Maui 1990 Update.

County of Maui, July 23, 1996. Makawao-Pukalani-Kula Community Plan,
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e The Proposed Action would be consistent with the UH IfA’s LRDP for new facilities at
Haleakald Obscrvatorics, and the construction and management practices identified under
Environmental Protection of Site Resources.’

The Hawai‘i CZM area includes all lands within the state of Hawai‘i. The DBEDT, Office of
Planning concurred with AFRL’s Coastal Zonc Management federal consistency determination
that the proposcd AEOS MCS is consistent, to the maximum cxicnt practicable, with the
enforceable policies of the Hawaii CZM Program. A copy of the concurrence jetter is included in
Appendix D.

Implementation of the Proposed Action would not restrict access to public areas. MSSC is a
secured military facility that will continue to have restricted access. Access 10 recrcational areas,
such as the Skylinc Trail and the Polipoli Trail located beyond Haleakala Observatories, would
not be restricted.

4.1.2 Mauna Kea Alternative

The Mauna Kea Allernative would have no significant impact on land use, as the existing
facilities, roads, and harbors would be used for their intended purposes. Implementation of this
alternative would be consistent with the goals and objectives of applicable land use plans at the
Mauna Kea Science Reserve.

There would be no associated increasc 10 sccurity at the Mruna Kea Science Reserve,

41.3 No Action Alternative

There would be no impact to land uses under the No Action Alternative as the proposed AEOS
MCS would not be constructed.

4.2 CULTURAL RESOURCES

421 Proposed Action

The Proposed Action would have no significant impact on cultural resources. Consultation under
Section 106 of the NHPA has been completed with the SHPD, which has concurred with
AFRL’s determination that “no historic propertics will be affected” by the Proposed Action.
Correspondence between AFRL and the SHPD is provided in Appendix B.

A two-document report was prepared by CKM Cultural Resources to evaluate the potential
effects of future devclopment planned for Haleakala Observatories, including the Proposed
Action, on Hawaiian culture and traditional customary rights, in accordance in Act 50, House
Bill Number 2895 (Appendix A).% Archacological resources identificd to the cast and south of
the MSSC, would not be disturbed or affected by the proposed activitics. However, 10 ensurc

KC Environmental, Inc. Junuary 2003, University of Hawai i Institute for Astronomy Haleakala High Altitude Observatory
Site Long Range Development Plan.

*  CKM Cultural Resources. December 2002, Traditional Practices Assessment for the Stummit of Haleakald. Prepared for KC
Environmental, Inc.

CKM Cultural Resources. March 2003. Cultural Resonrces Evaluation for the Swmnit of Haleakald. Prepared for KC
Environmental, Inc,
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protection of nearby archacological resources and respect the summit’s cultural resources, the
following LRDP provisions would be incorporated into the construction and operation of the
proposed AEOS MCS.

e A cultural specialist will be retained at the carliest stages of the planning process. This
specialist will monitor the construction process and consult with and advise the on-site
Project Manager with regard to cultural or spiritual issues to be addressed, and will serve
as a liaison to native Hawaiian groups and individuals in the community. The cultural
specialist would be a kanaka maoli (truc aboriginal person), preferably a kupuna (elder),
and a kihuna (priest, clergyman) as well, and onc who has personal knowledge of the
spiritual and cultural significance of Haleakala.

e The cultural and archeclogical sites and features identified near MSSC, but outside the
project arca, would not be affected. The two sites nearcst 10 proposed construction and
staging areas arc already protected as Site 2806 is clearly marked with fence buffer and
Site 5440 is separated from the staging area by a road.

e Construction crew members and permancent employees working on the AEQOS MCS will
attend UH-approved “Sensc of Place” training prior to working at the project site. This
training will instruct individuals on the cultural and historic significance of the Haleakala
Summit, as well as describe the spiritual essence of the arca’s natural resources.

e A cultural specialist shall be retained 1o conduct a cultural inspection of Haleakala
Observatories, including the proposed AEOS MCS site, two times per year, to ascertain
compliance with HAR Title 13, Sub-Title 13, Chapter 277 *“Rules Governing
Requirements for Archacological Site Preservation Development.”

In addition, the contractor shall stop work if iwi (bones) or native Hawaiian cultural or traditional
deposits arc found during ground disturbance activities.

4,2.2 Mauna Kea Alternative

Under the Mauna Kea Aliernative, there would be no impacts to cultural resources. Existing
facilities, roads, and harbors would be used.

42.3 No Action Alternative

There would be no impact to cultural resources under the No Action Alternative as the proposed
AEOS MCS would not be constructed.

4.3 BIOLOGICAL RESOURCES

4.3.1 Proposed Action

The AFRL has completed informal consultation with the USFWS, under Section 7 of the ESA,
to evaluate the potential impacts of the Proposcd Action on threatened and endangered species
near the project arca. The USFWS has concurred with AFRL’s determination that the Proposed
Action is not likely 1o adverscly affect the *ahinahina, ‘ua‘u. néng, or Hawaiian hoary bat at
Halcakala. Correspondence between AFRL and the USFWS is provided in Appendix C.
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The primary threat to the ‘ahinahina is invasive alien species introduction, either some plant
specics which could compete for the ground within ‘ahinahina habitat or some invertebrate (like
the Argentinc ant) that could cat the plant or climinate pollinators. The usc of heavy equipment
near ‘ua‘u burrows, which often results in noisc and ground vibrations, could potentially affect
‘ua‘u fledging success.” Construction vehicles ascending and descending the mountain couid
slightly increase the risk of traffic collisions with ngng; however, according to a biological
assessment prepared for similar work at Halcakald Observatorics, the risk of vehicle collision
with néng is expected to remain low.*

To minimize the potential effects of construction activities on the ‘ahinahina, ‘ua‘u, and nént,
the AFRL and USACE will ensure that construction of the AEOS MCS will be in accordance
with the practices identified in the LRDP and with measures identified by the USFWS, as
presented below.”

e The contractor wili participate in UH IfA and AFRL pre-construction briefings on
environmental sensitivities. Biological resource topics addressed in the briefings will
include protecting the biological species in the arca, preventing the introduction of
unwanted specics to the arca, confining activities to the construction sitc and staging arca,
and minimizing the risk to specics from vibration, noise, and lighting.

e A qualified biologist or agricultural inspector will inspect cquipment, supplics, and
containers that originate from other islands or the continental United States prior to these
items being transported from Kahului. Materials suspected to contain prohibited or
harmful organisms would be handled under the direction of the National Park Service and
USFWS. The contractor will provide the National Park Scrvice a one-week notification,
prior to the initial entry, for coordination of inspections. Construction vehicles will be
steam cleancd before being transported through Halcakala National Park. Certification of
inspections and vehicle cleaning will be maintained by the contractor.

e Importation of fill material, if needed, will require sterilization and will be coordinated
with the National Park Service. Fill will be handled as necessary to remove secds, larvae,
and other biota that could survive and propagate at the summit.

o The contractor will not park hcavy cquipment or storc construction materials outside of
the Haleakald Observatorics boundaries. Their activities will be limited to the
construction sitc and staging arca to minimize risk to ‘ua‘u in adjacent arcas.

e The contractor will use tight-lidded trash containers and on a daily basis will remove
organic waste and trash, in particular materials that could serve as a food source and
increase the population of mice and rats that prey on native species. Construction-related
trash will be removed on a timely basis.

7 URS Consultants. 1988, Bivlogical Assessment for the BOLT Experiment oit M, Hawai'i. Prepared for: US. Air Force,
Santa Barbara, California.

*  URS Consultants. 1988, Biological Assessment Jor the BOLT Experiment on Mani, Hawai'i. Prepared for: US. Air Force,

Santa Barbara, California.

KC Environmental, inc. January 2003. Universite of Hawai'i Institute for Astronomy Huleakald High Altitude Observaiory

Site Long Runge Development Plan.
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e ARFL will mark ncarby ‘ahinahina locations and cnsurc construction activities and
workers do not disturb the plants.

e The National Park Service will give the contractor current Haleakala National Park maps
of ‘ua‘u burrow locations to identify and avoid these arcas. AFRL will work with the
Haleakald National Park Service to monitor the burrows during construction. The
contractor will notify the UH IfA of any ‘ua‘u mortalities.

¢ The contractor will not construct fences, to prevent ‘ua‘u mortality from collisions.
e No night construction is planned and no extra lighting is anticipated to be needed.

¢ The AFRL will not induce *ua*u disturbing ground vibration during the mid-February to
mid-November nesting season, and vibratory rollers will not be used during this time.
During construction activities conducted when ‘ua‘u may be present outside the nesting
season, steps will be taken to minimize the level of vibration. AFRL will measure ground
vibration during all phases of construction and will work with the Haleakalad National
Park Service biologist to interpret data relative to species impacts.

e Ground disturbance activitics at the construction staging arca will not exceed current and
past operations (vehicle movement, personnel walking, equipment/supply storage and
handling).

Construction and operation of the AEOS MCS would follow the established practices designed
to prevent impacts to flora and fauna; therefore, no significant impacts on biological resources
are anticipated with the Proposed Action. The construction methods would include pouring
concrete on the existing concrete pad and some arcas of existing pavement may be saw cut and
removed for installation of concrete footings. This approach does not induce ground vibration
associated with typical foundation construction activities.

4.3.2 Mauna Kea Alternative

No significant impacts on biological resources are anticipated under this alternative. The Mauna
Kea Alternative would use an cxisting mirror coating facility atop Mauna Kea, so there would be
no new construction. The truck transportation nceded at Haleakald and Mauna Kea to load and
unload the mirror would be inspected for invasive alien species before proceeding up the access
roads.

4.3.3 No Action Alternative

There would be no impacts to biological resources under the No Action Alternative as the
proposed AEOS MCS would not be constructed.

4.4 VISUAL RESOURCES

441 Proposed Action

No significant impacts to visual resources arc anticipated with the proposed oricntation and
design of the AEOS MCS. Construction-related visual impacts may occur; however these
impacts would be temporary and not significant,
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Construction activities at the summit would be visible from Pu‘u Ula*ula (Red Hill) Overlook. In
addition, large construction equipment could be visible from the Pa Ka‘*oao (White Hill) Visitor
Center and from the road Ieading to the summit. The equipment would generally be smaller than
the existing structures and the visual impacts would be temporary. Given the composition of the
natural cnvironment at the summit, landscaping cannot be used to hide construction-related
alterations and equipment. Thercfore, the construction contractor would be required to minimize
the arca disturbed, maintain the disturbed area and properly store construction materials.

A viewshed analysis, prepared for a four-kilometer (2.5-mile) radius from the summit, used
topography to indicate the areas where the summit can be seen within the designated radius
(Figure 10). The viewshed analysis confirmed that the summit arca is visible from some areas to
the north, and the view of the summit is blocked from much of the land to the cast, west, and
south, The AEOS MCS would not be visible from the Pu‘u Ula‘ula (Red Hill) Overlook or Pa
Ka‘oao (White Hill) Visitor Center, as the AEOS telescope building would block the view of the
proposed AEOS MCS (Figures 8 and 9). Nor would the AEOS MCS be visible from lower
clevations. To minimize visual impact, the color of the building exterior would be similar the
color of the surrounding ground surface and existing buildings at MSSC.

4.4.2 Mauna Kea Alternative

There would be no significant impact to visual resources as the Mauna Kea Alternative would
use an existing mirror coating facility atop Mauna Kca on the island of Hawai‘i, Activities that
could temporarily affect visual resources include construction and operation of a crane to remove
and reinstall the mirror at the AEOS telescope. The crane could be visible from Pu‘u Ula‘ula
(Red Hill) Overlook, the Pa Ka‘oao (White Hill) Visitor Center, and from the road leading to the
summit. This temporary and infrequent impact would occur once cvery six years and would not
be a significant. No permanent structures would be built atop Haleakala or Mauna Kea under this
alternative,

4.4.3 No Action Alternative

There would be no impact to existing structures or vicws under the No Action Alternative as the
proposed AEOS MCS would not be constructed.

4.5 GEOLOGY, TOPOGRAPHY, AND SOILS

4.5.1 Proposed Action

No significant impacts to geology, topography. or soils arc anticipated, as the proposed AEOS
MCS would be constructed on previously graded and disturbed land. Minimal grading and
excavation for structural footings would occur as construction of the proposed AEOS MCS
would be on existing paved arcas. The usc of off-site fill material, if necded, would be
coordinated with the National Park Service, and managed as discussed in Section 4.3.1. No
excavated soil material would be removed from Haleakald Observatories. Earth moving activities
would be conducted under the guidance of a cultural specialist as described in Section 4.2,

The ground surface in the project arca is covered with concrete and the underlying soil has little
or no cvidence of soil development. Fine cinders present in areas of disturbance have the
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potential to migrate in storm water runoff. Appropriate crosion controls, such as drain inlet
protection or fiber berms, would be in place during construction activities. Structural controls
would be maintained and checked periodically and after storm cvents. The arca of disturbance,
including the staging arca, will be determined during the design process. If the area of
disturbance is 0.4 hectare (I acre) or greater, a NPDES permit for storm water discharpes
associated with construction will be obtained. As part of this permit requirement, a best
management practices plan would be written and implemented to minimize discharge of
sediment in storm water runofl and discharge of non-storm water, such as from dust control
activity. Water for dust contro! would be minimal and would infiltrate or cvaporate and not result
in runoff. The potential for fugitive dust generated during construction is addressed under
Section 4.7 Air Quality.

The construction plan for the project would include a Contingency Plan to prevent pollutant
spills onto the ground. Hazardous materials would be handled as described in Section 4.9.1.
Wastewater would be handled as described in Section 4.8.4.

Operation of the proposed AEOS MCS would not impact geology, soils, or topography as mirror
recoating activitics would take place indoors.

4.5.2 Mauna Kea Alternative

Continued operation of the existing mirror coating facilitics and temporary use of cranes to load
and unload the AEOS mirror would not impact the geology, topography, or soils atop Mauna
Keca.

4.5.3 No Action Alternative

There is no construction proposcd under the No Action Altemative; therefore, no impact on
geologic resources, topography, or soils would occur,

4.6 HYDROLOGY

4.6.1 Proposed Action

Construction-related storm water runoff would be minimized by implementing erosion control
best management practices. Non-storm waier generated from pressure testing utility lines would
be discharged to the existing septic system. The arca of disturbance, including the staging area,
will be determined during the design process. If the arca of disturbance is 0.4 hectare (1 acre) or
greater, a NPDES permit for storm water discharges associated with construction will be
obtained in compliance with applicable sections of HAR Chapter 11-55 Water Pollution Control,
including Sections 11-55-04 application for NPDES permit and submittal of notice of intent,
Section 11-55-38 historic and burial sites review, and Appendices A-L. Although the Proposed
Action does not include work in water, construction of the AEOS MCS would adhere to the
applicable requircments of HAR !1-54 Water Quality Standards.

The AEOS MCS would not increase the impecrmeable surface arca at MSSC. As with storm
water runoff from existing impermeable surfaces in the arca, runoff from the proposed AEOS
MCS would drain into cxisting inlets in the pavement and/or onto the surrounding areas and
quickly infiltrate into the highly permeable cinder surface, or be retained in the depression
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southwest of the facility prior to infiltration. Therefore, no significant adverse impacts to surface
water arc anticipated.

No groundwater wells would be installed as part of the AEOS MCS construction. Scwage and
domestic wastewater would be disposed of via connection to the cxisting sewage system, as
discussed in Section 4.8.4. Thercfore, no significant adverse impacts to groundwater are
anticipated.

4.6.2 Mauna Kea Alternative

Continued operation of the existing mirror coating facilitics would not impact the groundwater or
surface water atop Mauna Kea.

4.6.3 No Action Alternative

There is no construction proposed under the No Action Alternative; thercfore, no impacts to
surface water or groundwater arc would occur.

4.7 AIR QUALITY
4.7.1 Proposed Action

No significant impacts on air quality would occur from the Proposed Action. Maintenance of the
existing air quality conditions is critical to the continued full usc of the existing MSSC facilities,
thus the AFRL has a vested interest in limiting air emissions. To this end, the AFRL has
developed an air quality maintenance plan, which specifies the measures to be taken to limit
emissions. To ensure that MSSC maintains compliance with Federal and State air quality rules,
the AFRL implements their own air quality permit review procc:durcs.'0

Criteria and hazardous air cmissions would occur with the Proposcd Action, but would be small
and temporary or small and negligible. Criteria air pollutants would be emitted from
construction-related equipment, vehicles, and site development activities. Equipment would
include mobile source emissions from crancs and possibly generators to power other
construction-related cquipment. These emissions, plus the tail-pipe cmissions from the
approximately six construction-related vehicles per day, would be temporary and would not
significantly impact air quality.

Site development activities are likely to gencrate fugitive dust. To minimize fugitive dust
emissions, the building foundation would be completed as soon as possible after construction
begins and the construction arca would be limited to the paved parking area at MSSC (Figure 6).
As required by HAR 11-60.1-33, rcasonable precautions (e.g., the application of water and the
covering of moving, open-bodicd trucks containing materials that could result in fugitive dust)
would be taken to minimize fugitive dust. Water would be applied to exposed ground surface to
suppress dust; however, amounts would be minimal and would infiltrate or evaporate and not
result in runoff, In addition, the AFRL’s air quality maintenance plan specifics the measures to
be taken to limit cmissions, and adherence to its provisions would be required by the

" Rocketdyne Technical Services Boeing North American. Inc. June 4, 1997, Air Qualiny Management Plan for Maui Space

Surveillance Complex Haleakald Summit, CDRL M30EM
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construction contract,'’ Specific information about site development and fugitive dust controls
follows.

e The construction arca consists of concrete pavement and the construction staging areas
consist of concrete pavement or cinders that range from boulder-sized to fine-grained
materials. Dust controls would be implemented 24-hours a day using water sprinkling or
similar methods that would control fugitive dust from ground disturbance. In accordance
with the LRDP, contractors at Haleakald Observatories would implement construction
best management practices to minimize fugitive dust, and would not usc oil or chemicals
for dust control. For these reasons, no significant impacts on air quality would occur from
fugitive dust.

e Under the Proposed Action, the mirror stripping operations and restoration of the
reflective surface, via vapor deposition, would occur once every six years at MSSC. The
AEOS hazardous air pollutant cmissions would increase slightly with the additional
stripping of the AEOS mirror, but would continue to remain exempt from permitting, as
specified in HAR Title 11, Chapter 60.1-62(d). There arc no emissions of hazardous air
pollutants associated with the vapor deposition process.

4.7.2 Mauna Kea Alternative

Continued operation of the cxisting mirror coating facilitics would not impact the air quality atop
Mauna Kea. The truck transporting the mirror to the Mauna Kea summit could generate fugitive
dust from the unpaved scction of road from Hale Pohaku to the 3,596-meter (11,800-foot)
elevation. However, as this activity would occur once cvery six years, there would be no
significant adverse impact. Hazardous air poliutant emissions from the mirror recoating would be
similar to those described under the Proposed Action.

4.7.3 No Action Alternative
There is no construction proposed under the No Action Alternative; therefore, no impacts to air

quality are anticipated.

4.8 INFRASTRUCTURE
4.8.1 Roads and Traffic

4.8.1.1 Proposed Action

There would be no significant impact to roads or traffic from the Proposed Action. Prior t0
construction activitics, vehicle routes would be identified and scheduled with the National Park
Service for transporting cquipment and supplies to the summit. Construction-related vehicles
would slightly increase the number of vehicles to the summit during construction, which would
be for a short duration (approximately 10 months). These vehicles would be used to transport
workers, heavy equipment, and construction materials and supplics to the summit.

N Belt Collins Huwai'i. March 1994, Final Environmental Asvessment/Negative Declaration Advanced Electro-Oprical System

(AEOQS) Telescope and Related Improvements at the Maui Space Surveillonce Siwe (MSSS) Haleakald, Maui, Hawai'i,
Proposed by University of Hawai*i [nstitue for Astronomy, Prepared on behalf of U.S. Air Force Space Systems Command.
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Construction workers would carpool to minimize the number of vchicles transporting personnel
up and down Haleakala to approximately threc vechicles per day. The majority of the heavy
equipment would be brought to the project area at the start of each construction phase and would
remain there for the duration, with approximately three pieces of equipment involved in each
phase. As transportation of non-standard loads could cause traffic delays, vehicle transportation
would generally be scheduled to avoid interference with peak traffic flow. The construction-
related traffic would not have a significant adverse impact on traffic, as it would be coordinated
with the National Park Service and scheduled during off-peak hours.

Once at the construction site, the vehicles and equipment would be operated within the Haleakala
Observatories boundary and specifically within the arca of the proposed AEOS MCS and the
designated construction staging arca. Construction practices would comply with the LRDP and
would prohibit parking of heavy cquipment and storage of construction materials outside the
Haleakala Observatorics property.

Operation of the AEOS MCS would not result in an increase in the number of AEOS employees;
therefore, there would be no impact on traffic.

4.8.1.2 Mauna Kea Alternative

Therc would be no significant impact to roads or traffic. Transportation of the AEOS mirror
between the summits and harbors would occur once every six years and would not have a
significant adverse impact on roads or traffic. Vehicle routes would be identified and scheduled
with the Halcakala National Park Service for the Maui route to and from Kahului, and vehicle
routes between Kawaihac Harbor or Hilo Harbor and the Mauna Kea facility would be
coordinated with local and State authoritics and the Mauna Kea Observatories Science Reserve
staff. Transportation would be scheduled to avoid interference with normal traffic flow, by
transporting the mirror during off-peak hours.

4.8.1.3 No Action Alternative

There would be no significant impacts to roads or traffic under the No Action Alternative as the
proposed AEOS MCS would not be constructed. Since the AEOS mirror would continue to
degrade and be unable to maintain its current capabilitics, operations and experiments involving
the AEOS telescope could decrease, resulting in a decrease in the number of personnel and
vehicular traffic commuting to the summit.

4.8.2 Water
4.8.2.1 Proposed Action

The water {ine connections would not have a significant impact to the infrastructure. The potable
water supply to the proposed AEOS MCS would be provided via a connection to the existing
AEOS domestic water line. The water supply for the fire sprinkler line would be via a connection
to the existing AEOS fire suppression water line. Water generated during pressure testing of the
potable water lines would temporarily remain in the lines to allow the chlorine to dissipate prior
to being slowly discharged into the wastcwater system.
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AEOS mirror recoating activitics are not anticipated to increase the volume of potable water used
at MSSC, and there would be no impact to water infrastructure from operation of the proposed
AEOS MCS. To prevent mirror stripping waste from inadvertently being disposed of in the
septic system, the mirror coating arca within the AEOS MCS would not have drains connected to
the domestic wastewater system.

4.8.2.2 Mauna Kea Alternative

Under this alternative, there would be no increase in personnel at the Mauna Kea Science
Reserve to recoat the AEOS mirror; therefore, there would be no associated increase in potable
water use by personnel or for mirror recoating activities. No significant impact to water
resources is anticipated.

4.8.2.3 No Action Alternative

There would be no impact to water infrastructure under the No Action Altemnative as the
proposed AEOS MCS would not be constructed.

4.8.3 Power and Communication

4.8.3.1 Proposed Action

The electrical system for the AEOS MCS would be connected to and extended from the existing
AEOS power service. An electrical utility room would be constructed within the AEOS MCS to
contain new service equipment, switchboards, distribution panels, and dry type transformers. The
existing clectrical system has the capacity to provide sufficicnt power to operate the new system,
which has a proposed load of approximately 680 kVA.'"? The AEOS MCS would be constructed
so access to the MECO transformers would be retained. Figure 2 shows the area available to
build the shop; however, the actual footprint would be determined during the design process and
would still allow required access to the MECO transformer and ductlines. The new foundation
would avoid the existing eclectrical duct. The increase in power usage is dependent upon
experiments being conducted at MSSC, but is not anticipated to exceed an eight percent increase
to 5,000 megawatt hours per year.

The communication system for the AEOS MCS would be connected to the existing AEOS
telecommunications room.

The existing power and communications infrastructurc is capable of handling the anticipated
increased demands without upgrades outside of MSSC; therefore, there would be no significant
impact to these utilities.

4.8.3.2 Mauna Kea Alternative

Under this alternative, there would be no change in clectricity or communications atop Mauna
Kea; therefore, there would be no significant impact to the associated infrastructure.

" Design Partners Incorporated, June 9, 2003, Partnering Agreement Charrette Report Mirror Coating Facility Maui Space

Surveillance Site (SUR), Hawai'i,
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4.8.3.3 No Action Alternative

There would be no impacts to clectrical or communications infrastructure under the No Action
Alternative as the proposed AEOS MCS would not be constructed.

4.8.4 Waste Collection and Disposal
4.8.4.1 Proposed Action

There would be no significant impact to solid waste or wastewater infrastructure under the
Proposed Action. Solid waste generated during construction would be handled and disposed of
by the contactor at Maui’s construction and demolition landfill in Mi‘alaca. Construction waste
and debris would be sccured, particularly during non-working hours, to minimize windblown
materials. In accordance with the LRDP, the contractor would remove materials that could serve
as a food source on a daily basis, to prevent attraction of rats and other pests. There would be no
change in the long-term solid wastc disposal activities from the Proposed Action.

AEOS MCS would be connected to the existing AEOS sewer septic system. The leachate from
this system is, and would continuc to be, discharged to a secpage pit located on the north side of
the Butler Building. Water gencrated during pressure testing of new water and sewer lines would
be discharged into the wastewater system. There would be no change in the number of uscrs at
MSSC:; therefore, there would be no associated increase in volume of domestic wastewater
generated.

Hazardous waste generated during mirror recoating operations is discussed in Section 4.9.1.

4.8.4.2 Mauna Kea Alternative

Under this alternative, there would be no increase in personnel or associated domestic
wastewater generated at the Mauna Kea. Thercfore, there would be no impact to solid waste or
wastewater infrastructure.

4.8.4.3 No Action Alternative

Under this alternative, there would be no change in the volume of solid waste or wastewater
generated at MSSC; therefore, there would be no impact to the wastewater infrastructure.

4.9 PUBLIC HEALTH AND SAFETY
4.9.1 Hazardous Materials and Waste

4.9.1.1 Proposed Action

There would be no significant impacts to public health or safety associated with hazardous
materials used or hazardous waste generated at MSSC. Materials would be properly stored, used,
and disposed of to prevent releases and to protect the ground from contamination. Releases of
hazardous materials would be prevented at the site, and accidental spills of a hazardous material
would be immediately reported 10 AFRL and the on-site UH IfA supervisor and containment
activities would be implemented under UH and U.S. Air Force supervision. Additional releasc
reporting requirements would also be implemented in accordance with MSSC policies and plans,
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State of Hawai‘i Revised Statutes, U.S. EPA law, and U.S. Air Force Instruction 32-4002
Hazardous Material Emergency Planning and Response Compliance.

The materials used in stripping and recoating the AEOS mirror would be the same as those
currently used for maintaining smaller mirrors at the existing AEOS telescope building. The
mirror would be placed within a plastic-lined wash tank, where the degraded reflective surface
would be stripped off the mirror using an acid solution. As an additional precaution to prevent
potential release of hazardous waste to the subsurface, the mirror stripping area of the AEOS
MCS would not have floor drains. The glass would then be rinsed off in the tank. The resulting
hazardous waste would be captured in a drum and stored in MSSC’s 270-day hazardous waste
storage unit until it can be manifested for disposal, at which time it would be transported off-site
for proper disposal. The volume of hazardous waste that would be generated from stripping the
AEOS mirror is anticipated to be between 207 and 376 kilograms (456 to 829 pounds), once
every six years.

The restoration of the reflective surface, via vapor deposition within the vacuum chamber, would
not gencratc hazardous waste.

4.9.1.2 Mauna Kea Alternative

No significant impact on public heaith or safety from hazardous materials is anticipated as the
materials would be properly stored, used, and disposed of tu prevent releases and to protect the
ground from contamination. Moreover, the volume and types of hazardous materials stored at the
Mauna Kea Science Reserve is not anticipated to change under this alternative and no new
activities would occur at the summit. AEOS mirror stripping and recoating activities atop Mauna
Kea would use the same materials and generate the same type of waste as under the current
conditions. The volume of materials used and waste generated would increase slightly, by
approximately the same amount as under the Proposed Action.

4.9.1.3 No Action Alternative

Under this alternative, the AEOS mirror would not be recoated. Therefore, there would be no
impact.

4.9.2 Noise
4.9.2.1 Proposed Action

Construction of the proposed AEOS MCS would involve noise associated with excavation,
trenching, grading, and other typical building construction activities. The loudest potential noise
sources include derrick cranes (88 dBA), cement mixers (88 dBA), scrapers (93 dBA), pavers
(88 dBA), pncumatic tools (88 dBA), and trucks (93 dBA). Rock drills are the noisiest pieces of
equipment that might be used (98 dBA), but their use (if used at all) would be limited to a few
weeks during the construction of the shop foundation. Noise levels decrease significantly with
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increasing distance from the source; a 6 dB decrease is generally exhibited with cach doubling of
the distance between the source and the location at which noise is audible."?

Noise-sensitive human uses identificd within Halcakald Obscrvatories could include native
Hawaiian traditional cultural practices and spiritual use. Other nearby noise-sensitive locations
are the Pu‘u Ula‘ula (Red Hill) Overlook and the Pa Ka'oao (White Hill) Visitor Center.
Construction activities would be short-term and temporary, and operational noise is expected to
be minimal. The cmployces at MSSC and Haleakald Observatorics would be working within
enclosed structures that would greatly attenuate the noise.

Construction workers in close proximity to the noisc-generating equipment would be protected
against noise exposurc by following the State guidance provided in HAR §12-200.1
Occupational Noise Exposure. Noise permits for construction would be obtained as required, and
appropriate noisc-reducing mcasures, such as limiting unnecessary idling of equipment,
cquipping combustion engine-driven equipment with mufflers, or using quict equipment where
possible, would be considered as appropriate.

Operation of the AEOS MCS would be contained within the shop interior. Exterior operations
would not represent a change from current conditions. Therefore, no noise impacts arc
anticipated from opcration of the AEOS MCS.

4.9.2.2 Mauna Kea Alternative

Under the Mauna Kea Alternative, no building coistrustion would occur. Construction of the
crane at MSSC to remove and reinstall the mirror would occur once every six years, and is
expected to be around 84 dBA. The noise generated by the truck transporting the AEOS mirror
to the mirror coating facility atop Mauna Kea would not increase the occasional vehicular noise.
No significant impact from noise is anticipated.

4.9.2.3 No Action Alternative

Under the No Action Alternative, there would be no impacts to the existing noise conditions.

4.10 SOCIOECONOMICS
4.10.1 Proposed Action

There would be no significant socioeconomic impacts from implementation of the Proposed
Action. Construction of the AEOS MCS, which is expected to take ten months, would have a
temporary, beneficial impact on the staic cconomy. A!'Jproximatcly half of the $7.5 million
project construction cost would be expended in Hawai‘i.™ This would be less than one percent of
the total $3.9 billion of construction work in Hawai'i in 1997.'* Thercfore, the beneficial impact
of the project’s construction cost on the cconomy of the state is not expected to be significant.

For example, if an activity generates 90 dBA at a distance of 15 meters (50 feet), the noise leve) at a distance of 30 meters
(100 feet) would deerease 10 84 dBA, and would tunther decrease 10 78 dBA at a distance of 61 meters (200 feet),

KC Environmented, Ine. Junane 2005, University of Hawai'i Instine for Asironomy Holeakald High Altitude Observatory
Site Long Runge Development Plan.

State of Hawai'i, Department of Business, Economic Development, and Tourism. August 2004, The State of Hawai'i Data
Book, A Satistical Abstract.
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Construction and operation of the AEOS MCS would help insurc the continuation of the
employment, cducational opportunitics, and cconomic activity associated with astronomical
activities at Haleakald. The proposed construction could also provide mirror coaling capabilitics
for other existing or proposed telescopes at Haleakald Obscrvatories, such as the Panoramic-
Survey Telescope and Rapid Response System (Pan-STARRS), and the Advanced Technology
Solar Telescope (ATST). The proposed AEOS MCS is not anticipated to create new jobs or
affect the population of Maui County. There would be no incrcase in personnel at MSSC to
operate the AEOS MCS.

Construction and operation would occur within a secured military facility with no minority or
low-income populations. Therefore, with respect to Executive Order 12898, Federal Actions to
Address Environmental Justice in Minority Populations and Low-Income Populations, there
would be no significant adverse impacts to minority or low-income populations under this
alternative.

4.10.2 Mauna Kea Alternative

No construction or change in the number of employees would be associated with this alternative.
There would be no advsrse impacts to minority or low-income populations under this alternative,
as these populations are not in the area. There would be no related sociocconomic impacts.

4.10.3 No Action Alternative

Under the No Action Alternative, there would be no new construction, no associated economic
benefits, and no adverse impacts to sociocconomics. As the mirror’s reflectivity continues to
degrade, jobs and educational opportunitics at AEOS would eventually be lost. Government
funding for the MSSC would decrease, which would cause an cconomic downturn for the
community. A 75 percent loss in the annual payroll (greater than $18 million) and educational
opportunities for the MSSC research and operations would be anticipated.

4.11 SECONDARY AND CUMULATIVE IMPACTS

4.11.1 Secondary Impacts

As defined by the CEQ regulations at 40 CFR 1508.8 and HAR 11-200-2, the term “secondary
impacts” (also called “indircct cffects™) means those impacts caused by the action that are later
in time or farther removed in distance but still reasonably foresecable. They may include effects
related to induced changes in land use patterns and population density or growth rate, and related
effects on air, water, or other natural systems, including ecosystems.

The Proposed Action involves construction and operation of the AEOS MCS at MSSC within
Haleakalad Observatories, and the Mauna Kea Alternative involves the use of an existing mirror
coating facility on the island of Hawai'i. A No Action Alternative is also evaluated as required
under CEQ regulations at 40 CFR 1502.14. The Proposed Action and Mauna Kea Alternative
would not represent changes in land usc, population density, growth rate, or secondary effects on
natural resources. No secondary impacts have been identified and nonc are anticipated from
cither of these alternatives. The No Action Alternative, which could result in the eventual loss of
capability of the AEOS tclescope and agsociated jobs and cconomic losses, would have
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associated secondary impacts to the sociocconomic environment of the local community and the
nation.

4.11.2 Cumulative Impacts

“Cumulative impacts” arc defined in the CEQ regulations at 40 CFR 1508.7 and in
HAR 11-200-2 as cnvironmental impacts resulting from the incremental impact of the action
when added to other past, present, and rcasonably foresccable future actions, regardlcss of what
agency or person undertakes such other actions. Cumulative impacts can result from individually
minor but collectively significant actions taking place over a period of time. As such, all the
impacts on affccted resources could be considered cumulative. Analysis of cumulative effects
should occur at a practical scale, therefore the list of environmental effects must focus on those
that are truly meaningful, not produce superficial analyses of a long list of issues that have little
relevance to the cffects of the proposcd action or the eventual decisions.'® Under the Proposed
Action and alternatives, cumulative impacts could result when combined with the effects of other
development projects during the same period of time or at different times (defined by the
geographic boundary for the resource it affects, as described below). In certain cases, projects
cumulatively affecting a similar resource, ¢.g., endangered specics habitat, can be geographically
distant.

Other actions considered in this cumulative impact analysis werc identifiecd by defining the
cumulative impact study timeframe and geographic boundaries. The timeframe used in this
analysis was determined by considering the period beginning with the initial development of
astronomy facilitics on Haleakald in 1960 and extending through 2014 to include the next 10
years of development, as identified in the 2004 UH IfA LRDP for Halcakald Observatorics. This
future timeframe is consistent with the anticipated duration of the AFRL's lcase renewal of the
MSSC property from UH. Becausc the cumulative impacts analysis evaluates the cumulative
impacts on resources, reasonable geographic boundarics are specified for each of the potentially
affected resources of the Proposed Action as follows:

e Land Use: Summit of Halcakala

e Cultural Resources: Haleakala
e Biological Resources: critical habitat and ranges of the threatened and endangered
specics
e Visual Resources: viewplanes of Halcakald Obscrvatories from as far as Central Maui
» Geology, Topography, and Soils: Haleakala Obscrvatories
s Hydrology: Haleakala Observatories and the underlying aquifer
e Air Quality: Haleakala Obscrvatories
¢ Infrastructure:
= Roads and Traffic: routc to Halcakala Observatories
= Water: collective drinking water sources on Maui

It Council on Environmental Quality. Junuary 1997, Considering Cumnlaiive Effects Uneler the National Environmental
Policy Acl.
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» Power and Communication: MECO power supply and Hawaiian Tclcom
communication system

»  Waste Collection and Disposal: permitted disposal facilities on Maui and scptic
system Halcakald Observatories
» Hazardous Matcrials: Halcakala Obscrvatories
» Noise: nearest noise sensitive locations in the Haleakald Obscrvatories
¢ Sociocconomic Environment: [sland of Maui

Proposed projects identified in UH 1fA’s LRDP and information from the National Park Service
were used to identify other actions for consideration in this cumulative impact analysis. Past,
present, and reasonably foresecable future actions with impacts associated with the Proposed
Action considered in this EA arc described in Table 6 below.

Table 6
Past, Present, and Reasonably Foresceable Future Actions
Associated With the Proposed Action

Facilily/Action” = | Status b oo Future Action.

Mees Solar Observatory 1966, curmently used Remain as-is, or be replaced by the proposed Advanced

(MSO) Technology Solar Telescope (ATST) or another similar, but
likely smaller solar facility

LURE Satellite Laser Ranging | 1971, ending in 2004 Undergo renovation for a Panoramic-Survey Telescope and
Rapid Response System {Pan-STARRS) test bed

LURE MAGNUM telescape 1971, currently used Remain as-is

Atmospheric Airglow 1861, currently used Remain as-is, or be replaced by Pan-STARRS or the
proposed ATST or another similar, but likely smaller solar
facility

Zodiacal Light 1961, currently used Remain as-is

Cosmic Ray Neutron Monitor | 1961, cumrently used Remain as-is

Station

Baker-Nunn Site (Numerous, | 1957, currently used Remain as-is

Small, Temporary

Experiments)

Faulkes Telescope North 2003, cumently used Remain as-is

MSSC Construction accurred over | Proposed construction of AEOS MCS to AEOS telescope

several years since 1963,
currently used

Pan-STARRS Proposed New sitelreuse site

SI.R-2000 Proposed New site/reuse site

Haleakala Visilor Center Renavations in 2002 Upgrades to water and wastewater treatmenl system

Comfort Station renovation

National Park Service road Proposed Proposed addition to National Park Service Road {National

catileguards Park Service project)

Federal Aviation Proposed Proposed renovation to accommodate traffic increases

Administration road rebuilding {National Park Service project)
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Cumulative impacts associated with the Proposed Action and Mauna Kea Altcrnative follow.
Information from the Mauna Kca Altcrnative was ticred from the Environmental Impact
Statement for the Outrigger Telescopes Project.)’ Cumulative impacts associated with the No
Action Altemative were not evaluated because this alternative would not contribute to impacts
from past, present, or reasonably foresceable actions.

Land Use

In 1961, the Haleakald summit arca was designated by Governor Quinn under Executive Order
1987, to be undcr the control and management of the UH."® This order established the Haleakala
High Altitude Obscrvatory Site. The Haleakald Observatorics site has been used for astronomy
facilities since the 1960s, and the usc is consistent with the Conservation District General
Subzone designation from the State. The Proposcd Action and future projects at the summit
would obtain appropriatc land usc approvals as required, and activities would support and be
consistent with State and local land use plans and the UH 1fA LRDP. Construction of the AEOQOS
MCS is recognized in the LRDP. For these rcasons, no significant cumulative impact on land use
would occur,

The Mauna Kea Alternative would support and be consistent with current land usc at the Mauna
Kea Scicnce Reserve. No land usc changes would occur at the Mauna Kca Science Reserve;
therefore, no cumulative impacts would occur with this alternative.

Cultural Resources

Past activities at Halcakala Observatories have had a cumulative impact on cultural resources. As
part of the UH IfA’s commitment to preserving the cultural resources at Haleakala
Observatories, futurc construction projects, including the Proposed Action, are required to follow
the recommendations of the Cultural Resources Assessment described in the LRDP.

Cumulative impacts on cultural resources at Haleakald Observatories include those from carth-
moving activitics that potentially  disturb subsurface archacological resources. While
archaeological resources have not been identified within the project site, they are within the
reasonable geographic boundary being evaluated for cumulative impacts, and are considered to
be a part of the native Hawaiian cultural landscape because of their ceremonial and traditional
importance. The National and State registers of historic places do not include sites at Haleakala
Observatories; however, the Crater Historic District Haleakald National Park (Site 50-1 1-1739)
extends outside the Halcakala National Park boundarics, and includes non-Federal lands such as
the Haleakala Observatories, including the project arca.'® Since no historic properties {(buildings,
structures, or sites), as listed on Federal and State registers of historic places, are present at the
summit of Halcakald, no cumulative impacts to historic properties would be associated with the

Proposed Action.

17 Natjonal Aeronautics and Space Administration (NASA), Office of Space Science. July 2004, Draft Envirgnmental Impact
Statement for the Outrigger Telescopes Project. Volume 1.

% K C Environmental, ne. Juntiary 2005. University of Hawai'i Instimte for Astronomy Haleakald High Altitude Observatory
Site Long Range Development Plun.

¥ Grate of Hawai'i DLNR, SHPD. Netional and State Register of Historic Places Kilohana Quadrant hllp:ﬂwww.hnwaii.gow’
dinr/hpd/indes.htm. Accessed September 25, 2004,
Personal Communication, Ms. Elizabeth Gordon, National Park Service, with Ms. Arlette St. Romain Meader, Belt Collins,
October 20, 2004,
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Cumulative impacts on cuitural resources at Haleakala Observatories include those associated
with visible man-made structures and audible noise that affect the use of the area as a spiritually
sensitive place. While cumulative impacts on cultural resources have occurred, efforts to
minimize current and future impacts have been established in the LRDP and will be followed.
For example, UH IfA intends to provide continued access to arcas of spiritual value at the
summit. This includes setting aside 2,230 square meters (24,000 square feet) in perpetuity for the
sole use of kanaka maoli for religious and cultural purposcs on a non-interference basis with site
activities,

Cumulative impacts to cultural resources from past, present, and future actions at the summit of
Mauna Kea have been identified in the Environmental Impact Statement Jor the Quirigger
Telescopes Project. The Mauna Kea Alternative, described as an alternative to the proposed
AEOS MCS, would not involve construction at Mauna Kea Science Reserve, as it would use an
existing facility currently conducting mirror coating operations. Therefore, it would not
contribute to cumulative impacts on cultural resources at Mauna Kea.

Biological Resources

Threatened and endangered species present at the project sitc are found eisewhere within the
state. The known distribution of the threatencd ‘ahinahina includes Halcakalda Observatories,
Haleakalad National Park, and The Nature Conservancy of Hawai‘i’s Waikamoi Preserve, which
is located just outside the Halcakala National Park entrance. Critical habitat designated for this
species on Maui does not include MSSC.2 The known nesting range of the endangered ‘ua‘y, is
on the islands of Maui, Hawai‘i, Moloka'i, Lina'i, and Kaua‘i; however, the largest nesting
colony is located in and around Haleakala National Park. Populations of ngné currently exist on
the islands of Maui, Hawai‘i, and Kauai, with an estimated statewide population of
approximately 1,300 birds. The known range of the endangered néne on Maui includes the slopes
of Haleakald, primarily between clevations of 2,000 to 2,300 meters (6,300 to 7,700 feet) and a
small distribution in west Maui. On the island of Hawai‘i, n€nc arc known to occur at clevations
from sea level to 2,400 meters (7,900 fect) in several areas including the slopes of Mauna Kea

and the saddle between Mauna Kea and Mauna Loa*!

Factors contributing to the past decline of these species, and subscquent listing under the Federal
Endangered Species Act, are varied and could include habitat loss, predation, discase, or
competition from invasive species. The continuation of these actions which have cumulatively
impacted these species has been curtailed by the protections offered by listing as threatened or
endangered under the Federal ESA. Listing also minimizes potential impacts from present and

future actions for as long as the species is listed.

Construction of the AEOS MCS would include coordination with the USFWS and
implementation of the practices described in the LRDP and measures identified by the USFWS
to minimize impacts to threatened and endangered species. Operation of the AEOS MCS and
implementation of the Mauna Kea Alternative would also include implementation of the

2 5.S. Fish and Wildlife Service, Pepanment of the Interior, May 14, 2003. Endangered and Threatened Wildlife and Plans;
Designation of Critical Habitat for 60 Plunt Species from the Istands of Maui and Kahvolawe, HI: Final Rule. Federal
Register, Volume 68, No. 93.

3 U.S. Fish and Wildlife Service, July 2004, Drafi Revised Recovery Plan for the Néné or Hawaiian Goose (Brania
sundvicensis),
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practices in the LRDP. Projects conducted by other Federal agencies that could impact these
species would require coordination with the USFWS. Actions by State agencies, such as the UH
IfA, would be subject to the requirements of the Federal Endangered Species Act. Therefore,
cumulative impacts on biological resources associated with the Proposed Action and Mauna Kea
Alternativc are not anticipated.

Visual Resources

Prior to development for astronomy facilitics, the natural barren landscape was visible from arcas
of Haleakala and Central Maui. The telescope facilities built on Haleakals during the past several
decades have had a cumulative impact on the scenic value of the summit. When there is no cloud
cover on the mountain, the white domes of the facilities can be visible from various locations on
Maui, and during the early moming and late afternoon hours, the reflection of sunlight off the
AEOS dome can be scen from Central Maui. The proposed AEOS MCS would be oriented and
designed to minimize visual impacts, would not be visible from Central Maui or the nearby
visitor center and overlook, and is therefore not anticipated to significantly contribute to
cumuiative impacts on visual resources.

Under the Mauna Kea Alternative, no new permanent structures would be constructed on
Haleakala or Mauna Kea so no cumulative impacts on visual resources would oceur.

Geology, Topography, and Soils

The ground at the Haleakald summit has been disturbed during previous construction activities.
Excavation and grading of soil has modified the topography of the Haleakala Observatorics.
Minimal excavation and grading for the Proposed Action would occur in a paved and previously
disturbed arca, and would not alter the surrounding geology, topography, or soils at the summit.
Therefore, no cumulative impacts on thesc resources would be associated with construction or
operation of the proposed AEOS MCS.

The Mauna Kea Alternative would have no impact on geology, topography, or soils and there
would be no associated cumulative impact.

Hydrology

There would be no impacts to surface or groundwater from the Proposed Action and Mauna Kea
Alternative; therefore, no cumulative impacts to these resources would occur.

Air Quality

While cumulative impacts have occurred on air quality in the Halcakald Obscrvatories area, no
significant cumulative impacts on air quality would occur related to the Proposed Action as
impacts would be short-term and temporary. Compliance with existing DOH rules and the U.S.
Air Forcc air quality maintenance plan would minimize fugitive dust emissions during
construction. Future projects at Haleakald Observatorics are planned to re-use existing sites and
would comply with DOH guidance. Operation of the AEOS MCS would not contribute to
significant cumulative air quality impacts as the mirror coating process would occur once every
six years and would remain at annual levels that are below those requiring a permit for MSSC,
per HAR Title 11, Chapter 60.1-62(d). For these reasons no significant cumulative impacts on air
quality would occur from the Proposcd Action.
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Infrastructure

Construction of astronomy and National Park Service facilities atop Haleakala have resulted in
the installation of infrastructure at the previously undeveloped slopes and summit arcas.
Upagrades of the utilities to mect increasing demands have occurred periodically over time since
the original installation.

The road up to Haleakald summit is regularly used, mostly by Halcakald National Park visitors.
The potential road surface wear from construction vehicles would contribute to the need for
periodic road maintenance.

There would be no increase in demand for infrastructure associated with water supply, waste
disposal, or communications and there would be no associated cumulative impacts to these
resources. The Proposed Action would slightly increase the clectrical demand at MSSC.
However, no infrastructure upgrades outside of MSSC or at Mauna Kea Science Reserve would
be needed, so no cumulative impacts on infrastructure would occur.

Public Health and Safety

Hazardous Materials and Waste. Hazardous materials have been used and hazardous waste has
been generated during the construction and operation of existing facilities at Halcakala
Observatorics. The UH IfA and U.S. Air Force have written procedures for the handling and
disposal of such materials and future construction and opcration activitics involving hazardous
materials would follow these written protocols. The Proposed Action and Mauna Kea Alternative
would contribute to the cumulative impact of the continued storage, use, and disposal of
hazardous materials, but materials and waste would be properly handled and disposed of off-
island in accordance with existing laws and regulations. For this reason, no significant
cumulative impact associated with hazardous materials would occur.

Noise. Noise generated from construction of the proposed AEOS MCS would be short-term and
temporary. No other construction at Haleakald Observatories is anticipated to occur during the
planned construction of the AEOS MCS; thercfore, no cumulative noisc impacts from
construction activities are anticipated. No noise impacts from the proposed mirror coating
operations are anticipated; therefore, no cumulative impacts on noise levels would occur under
the Proposed Action or Mauna Kea Alternative.

Socioeconomic Environment

The beneficial impact from construction and operation of the Proposed Action would contribute,
but not significantly, to the past cumulative economic contributions of the U.S. Air Force and
UH IfA to the County of Maui. The cumulative economic and educational impacts have been
significant and beneficial.

There would be no significant socioeconomic impacts from the Mauna Kea Alternative, and no
cumulative impacts to socioeconomics would occur.

4.12 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENT OF
RESOURCES

Use, consumption, destruction, or degradation of resources resulting from implementation of the
proposed project. such that the resource cannot be retrieved or replaced in any form, is
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considered an irretricvable commitment of resources. A commitment of resources is considered
irreversible when it precludes restoration of those resources to their pre-project condition. Most
resource commitments for the Proposed Action arc temporary and would only occur during
construction. Irreversible and irretrievable resource commitments would include:

e construction materials, including materials that make up the building structure and
associated infrastructure upgradecs;

e money;
s manpower; and
» encrgy in the form of direct consumption of fossil fuel for vehicles.

4.13 CHAPTER 343 HAWAI'l REVISED STATUTES

The potential dircct, secondary, and cumulative impacts of the proposed AEOS MCS were
cvaluated relative to the 13 criteria defined in HAR 11-200-12 to determine whether the action
wil) have a significant impact on the environment. Significance determinations for each of the
potential impacts, relative to these criteria, arc presented below and show that no significant
impacts arc anticipated.

(1) Involves an irrevocable commitment to loss or destruction of any natural or cultural
resource.
No irrevocable commitment to loss or destruction of any natural or cultural resource
would be associated with the Proposed Action. As part of the UH IfA’s commitment to
preserving the cultural and natural resources at Haleakala Observatories, future
construction projects, including the Proposed Action, are required to follow the
construction practices described in the LRDP. The identified cultural and natural
resources near the proposed AEOS MCS would be protected under the provisions of the
LRDP. Consultation under Scction 106 of the NHPA has becn completed with the SHPD,
which has concurred with AFRL’s determination that “no historic properties will be
affected” by the Proposed Action. The AFRL has completed informal consultation with
the USFWS, under Section 7 of the ESA, to evaluate the potential impacts of the
Proposed Action on threatened and cndangered species near the project area. The
USFWS has concurred with AFRL's determination that the Proposed Action is not likely
to adversely affect the ‘ahinahina, *va‘u, néng, or Hawaiian hoary bat at Haleakala.

) Curtails the range of beneficial uses of the environment.

The construction and operation of the AEOS MCS would not curtail the range of
beneficial uses of the environment. Construction of the AEOS MCS would complete
most of the originally planned support facilitics for the AEOS tclescope, would be within'
a previously disturbed arca that has been designated for research use, would not interfere
with existing activities in the area, and is included as one of the planned future projects
described in the LRDP for the summit.

(3)  Conflicts with the state’s long-term environmental policies or goals and guidelines as
expressed in Chapter 344, HRS, and any revisions thereof and amendments thereto, court
decisions, or executive orders.
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4

(3)

(6)

(7

(8

The Proposed Action is consistent with the State’s long-term environmental policics and
guideclines as expressed in HRS Chapter 344, It will be consistent with the State’s policies
to (1) conserve natural resources and (2) enhance the quality of life. With respect to the
State’s guidelines, the Proposed Action will protect endangered species and will be
consistent with the guidelines rclated to population, land use, economic development,
transportation, cnergy, community life and housing, education and culture, and citizen
participation.

Substantially affects the economic or social welfare of the community or state.
) [y

The Proposed Action would not substantially affect the economic or social welfare of the
MSSC, the County of Maui, or the Statc of Hawai‘i. Construction and operation of the
proposed AEOS MCS would continue the U.S. Air Force’s beneficial contributions to the
employment, educational opportunitics, and cconomic activity associated with astronomy
facilitics at Haleakala, which arc approximatcly $180 million per year.

Substantially affects public health.

The Proposed Action would not substantially affect, or have a measurable effect on,
public health. Measures needed to ensure compliance with existing health standards have
been incorporated into the project. During construction, noise levels and air emissions
would comply with State rules so that public health and safety arc not jeopardized.
Hazardous materials and waste stored, used and generated during mirror recoating
activities would be captured at the source in drums, transported off-site, and properly
disposed of as hazardous waste.

Involves substantial secondary impacts, such as population changes or effects on public
Sacilities.

No sccondary impacts have been identified and none arc anticipated. The Proposed
Action would complete the AEOS telescope building and would not represent changes in
land use, population density, growth rate, or secondary effects on natural resources,

Involves a substantial degradation of environmental quality.

No substantial degradation of environmental quality would result from the Proposed
Action, Construction and opcrational activities would not involve the use of materials or
cause releases lo water or ground that could substantially degrade environmental quality.
Potential fugitive dust and noise gencrated during construction would be temporary and
controlled using construction practices. Fugitive dust emissions will be minimized in
accordance with HAR 11-60.1. Limited air emissions associated with current and future
mirror coating activities do not and would not trigger the requirement for air permitting.
Hazardous waste generated during mirror coating would be captured in drums at the
source, to prevent potential release to the ground, and transported off-site for proper
disposal.

Is individually limited but cumulatively has considerable effect upon the environment or
involves a commitment for larger actions.
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%)

(10)

(11

(12)

The Proposed Action would contribute to cumulative impacts on cultural resources;
however, the protocols outlined in the LRDP would be adhered to in order to cnsure
preservation of cultural resources, and the resulting impact would not be considerable.
The proposed AEOS MCS would be oriented and designed to minimize cumulative
visual impacts, would not be visible from Central Maui or the nearby visitor center and
overlook, and would not have a considerable effect on visual resources.

Substantially affects a rare, threatened, or endangered species, or its habitat.

The Proposed Action is not anticipated to substantially affect a rare, threatened, or
endangered species, or its habitat. The AFRL has completed informal consultation with
the USFWS, under Section 7 of thc ESA, to cvaluate the potential impacts of the
Proposed Action on threatened and cndangered species near the project arca. The
USFWS has concurred with AFRL’s determination that the Proposed Action is not likely
to adversely affcct the ‘ahinahina, ‘ua‘u, nént, or Hawaiian hoary bat at Haleakald.

Detrimentally affects air or water quality or ambient noise levels.

The state of Hawai‘i is in an altainment area for criteria air pollutants. The Proposed
Action would not detrimentally affect air quality, and air emissions for construction
activities would be minimized by adhering to the construction practices described in the
LRDP and as required by HAR 11-60.1.

The Proposed Action would not detrimentally affect water quality. No impacts to surface
or groundwater are anticipated. A NPDES permit associated with construction activities
would be obtained, if the total arca of ground disturbance, including staging, is to be 0.4
hectare (1 acre) or greater.

The Proposed Action would not detrimentally affect ambicnt nois¢ levels, as noisc
gencrated from construction of the proposed AEOS MCS would be short-term and

temporary.

Affects or is likely to suffer damage by being located in an environmentally sensitive area
such as a flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous
land, estuary, fresh water, or coastal waters.

The Proposed Action would not occur in a flood plain, tsunami zone, erosion-prone area,
estuary, fresh water, or coastal waters. The potential for volcanic activity on the dormant
Haleakala volcano exists; however, the last known eruption is estimated to have occurred
several hundred years ago, from vents at a lower elevation on the southwest slope of the

mountain.

Substantially affects scenic vistas and viewplanes identified in county or state plans or
studies.

The Proposed Action would not substantially affect scenic vistas or viewplanes identified
in the County of Maui’s Open Space & Outdoor Recreation Plan. Once constructed, the
proposed AEOS MCS would be blocked by terrain and surrounding buildings and it
would be the color of the surrounding ground surface and existing buildings.
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(13)  Requires substantial energy consumption.

The energy consumed to construct and operate the proposed AEOS MCS would not be
substantial. The Proposed Action does not require an increase in generating capacity or to
the electrical infrastructure that currently transmits electricity to the summit.
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ABSTRACT

CKM Cultural Resources conducted a Hawaiian Cultural Resources Evaluation for
the Summit of Haleakala, 18.1 acres at Kolekole!, Miikena/Kilohana, Maui, Hawai‘i.

The study is in accordance with the Office of Envirenmental Quality Control
guidelines, which describes resources having Hawalian cultural value. It will
describe potential impacts from further development, along with measures that
could be employed to possibly mitigate those impacts. The study will evaluate the
cultural significance of historic and prehistoric resources identified during an
archaeological inventory survey and assist in the development of a general
preservation plan for those resources, It will also address the requirement of the
Office of Hawaiian Affairs for cultural impacts. Specifically, the document will
address potential effects on Hawaiian culture, and traditional and customary rights,
as described in the legislation known as Act 50, Sessions Laws of Hawai‘i, 2000.

The summit of Haleakala is considered throughout the Polynesian culture as a Pu’u
Honua’ (a sacred place). For the entire island of Maui, it Is the most sacred site in
terms of its past history and association to the ancieni primordial gods and goddess
of the past who dwell there. Prior to the arrival of the Hawailans, which is
estimated have been in the 3" Century, the entire Hawalian island chain was
immersed in mythology, and Haleakala was the focal point of spiritual activity.

The lives of the anclent Hawaiian people depended on the appeasement of the gods.
Much work and devotion was bestowed on the aumakud’ (personal gods) and other
gods that they dealt with on a daily basis. Every natural element (the wind, rain,
thunder, lightning, sun, moon, and ocean) had a definite Impact on their lives.

Just by looking at the foundation of the clouds on Haleakala, the ancient fishermen
in Waikapii (and elsewhere) would know what type of fishing they were going to do
that day, and would appropriately take their pole, throw net, spear, or canoe to go
deep sea fishing. They would also pay tribute to their fishing shrine (Ku'ula) after
catching what fish they needed for the day. Thus, the elements were an integral
part of the kdpo‘c Kahiko® (the people of old).

Hopefully this report will enhance the knowledge of the readers, and help them to
grasp the life and times of the ancient Hawalian people that roamed these islands
and who paid tribute to the complexities in their culture. The same understanding
should be afforded to the modern day Hawaiians, who are trying to survive in

! Kolekole - Kilohana Mikena District: 10,012 feet tall. North (+) Latitude: 200 4238, West ()
Longitude 1560 1533, This data was extracted from the United States Geological Survey GNIS Database
(November 2000)

! Glossary: Term

¥ Glossary: Term

! Glossary; Term

13%



today’s culture. They have been left a legacy that is thousands of years old, but It
must be understood using today’s logic. That is a challenge indeed.

Note: As much as possible, throughout this report, the spelling of Hawaiian
vocabulary and place names have been standardized to present orthography.

\Y

rwi
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INTRODUCTION

“Kio I Ka Mauna”
Upright at the Mountain)
(Report #2)
Cultural Resources Evaluation for the Summit of Haleakala

March 1, 2003

Introduction — Eia ka la hiki:
The Scope:

The scope of this report is to compile Cultural Resources information that is on the
18.1 acre site at Kolekole, on the summit of Haleakala. This evaluation will follow
the guldelines of the Office of Environmental Quality Control, as it relates to Act.
50, Sessions Laws of Hawali, 2000. The study will describe resources having
cultural value, and wiil describe potential impacts from further development, along
with measures that could be employed to mitigate those impacts. Using information
provided by the archeologist, chants, mo ‘olelo’ (stories), and knowledgeable
informants of this area, a general preservation plan for these cultural resources can
be developed.

This report is the second of a two phase study. The first report was submitted on
December 31%, 2002. It consisted of the Traditional Cultural Practices Assessment
on Kolekole, located at the summit of Haleakala. This report shall include the
association Haleakali has to the surrounding Pac’aina O Hawai 4 (Islands of
Hawai'i).

I Specific and Tangent Areas Of Research
a. Kolekole

Kolekole is sometimes referred to as *‘Science City"” because of the telescopes
and observatories that have been buiit on the summit over the years. From a
single telescope it has blossomed into 2 “‘complex’’ consisting of:

Mees Observatory’,

LURE Observatory.
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University of Tokyo MAGNUM Project, LURE Observatory.
University of Chicago Neutron Monitor.

Maui Space Surveillance Complex.

The Faulkes Telescope Proiecl4 (Still under construction)

All of these projects are located in an area of 18.1 acres, which in 1961, an Executive
Order by Governor Quinn set aside land on the summit of Haleakala, in a place
known as Kolekole. The land was placed under the control and management of the
University of Hawai’i, who established the *Haleakals High Altitude Observatory
Site”, sometimes referred to as uSeience City”. This land Is part of the Ceded Land
Trust, which includes the Kanaka Maoli® (Aboriginal Hawalian) as beneficiaries.

The Tangent Areas of Research: Refer to Report #l on “Traditional Practices
Assessment”’, submitted December 2002.

b. Cultural Resources of Kolekole

The Cultural Resources of Kolekole date back several thousand years, and is an
integral part of the Hawaiian culture, both past and present. One can only imagine
the sacredness that was afforded to this place because of its association to the
primordial gods and goddesses of Polynesian history. Commoners could not even
walk on the summit, because, it belonged to the gods. The sacred class of Na Po‘e
Kahuna® (Priest, Sorcerer, Magician, Wizard, and Minister) used this place as an
ancient learning center. It was a place where the Kaluna' could absorb the tones of
ancient prayer, and balance within the vortex of energy, for spiritual manifestation.

Kahu David Ka’alakea®, a very venerated Hawaiian Priest, stated that Haleakala
was used by our ancient ancestors to whihed™ (or call) the Sun, and the ancient
name for Haleakalad was Ala Hea Kala" (The Calling of the Sun). Only Ali‘i
(Royalty) and Kahuna could visit the summit. He said that Kolekole was used to
train Kahuna in the arts of healing, and navigating through the use of the stars and
constellations. The ancient people felt that they were close to the Ao holo‘oko‘a
I(Universe) when they were at the summit. The only times that the commoners
were allowed on the summit was for specific purposes, such as for gathering certain

4 http:// www.ifa.hawaii.ed u/fnulkcs/construction.html
5 Glossary: Term
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from people like the late Kahu David Kn'’alaken, as it was the method or our
ancestors to preserve the culture orally heenuse we had no written Ianguage. One
method of preservation was to train children who liad the capacity to retain

information. They would be given to the Kahuna, and taught to memorize entire
genealogies, historical events that occurred and became the counselors to the Ali'i.
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pohaku (stone) to make their stone implements, or to Kanu'? (bury) their dead. The
royal remains were secreted in caves throughout the crater and surrounding area.
Usually, the retainers that took the dead to their final resting place were sacrificed
and buried with the Ali§"* (royalty). A specially chosen person was trusted with the
location of the burials, and usually when he died, he took the secrets with him. He
related to me that he remembered when he was a young boy going up to Haleakala.
The trips were a solemn occasion, and they would “walk feet” or go up on
horseback. They only went there to hunt goats and pigs, and were not allowed to go
everywhere because they were told that it was kapu’ (sacred, forbidden) place.
“Papa David”’, as he was well known, has passed away several years ago.

¢.  Ancient and modern use of Kolekole

Ancient Use of Kolekole and Its Surrounding Area.

For the ancfent Kanaka Maoli (Aboriginal Hawalian), Haleakala and the Kolekole
area were considered a piko’s (the navel, or center of Maui Nui a Kama'® - Greater
Maui which includes Maui, Moloka'‘i, Lana‘i and Kaho‘olawe). It is a sacred place,
one which our ancestors believed was a Waoakua'’ (a place were gods and spirits
walk). Other Kupuna'® (Elder) related that they were taught that when they went to
Haleakala, they would have to be very careful if they wanted to survive the trek to
the summit, for they could be Killed by the gods. They would have to wrap a
mau‘ula‘ili’ (sysrinchium acre) around their arms, and the acid from the [ris plant
branded their skin. This would indicate that they had, in fact, made the trek to the
top of the mountain. On Maui, this plant is found near the summit of Haleakala.

Pele ¥, the goddess of fire (Ka Wahine o ka lua - the woman of the pit) is one of the
most popular of the gods in ancient and modern times. Stories of her sightings
abound, occurring both before and after volcanic eruptions. Sometimes, she
appears as a beautiful woman, and other times an old ‘*hag”. There are many
versions of the accounts about Pele in her travels to Hawai‘i. Her family
accompanied her on the voyage Irom Kahiki, including her brother, Kamohoali'i**
(the great shark of Polynesia), and her other family members. The most famous
were her youngest sisters, Hi‘iaka-ikapoli-O-pele™?, the goddess of lightning and
Namakaokahai, the goddess of the sea. Pele was known to have been constantly
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fighting, and when the lava of Pele would enter the sea, Namakaokaha'i would
extinguish the fire as it entered the ocean.

According to our Mo‘slelo about the travels of Pele, she went from Tahiti to
Hawai‘i in search of a home. After looking on each island, she finally found
Haleakala. Using her divining rod, Paoa,” Pele dug a great quantity of lava and
thru it out of her fire-pit. She and Namakaokaha'i fought from her home in
Haleakali (at the summit), down through Kahikinui. Namakaokaha‘i tore the body
of Pele and broke her lava bones into great pieces, which lie to this day along the
seacoast of the district called Kahikinui. The masses of broken lava are called
Naiwi-o-Pele *(the bones of Pele). Some of her bones were buried in the pu‘u called
Kaiwiopele (which means the bones of Pele), in Haleakala Crater.

That was the last time that Pele was a physical being. While her bones were being
buried in the Pu‘u in Haleakals, her family looked across the ‘Alanuihaha
25Channel to the Island Of Hawai‘i, and saw her spirit manifest there. They could
see in the high mountains of Maunaloa and Maunakea, which was covered with
snow, clouds of volcanic smoke tinged red from the flames of raging fire-pits below.
The spirit of Pele was present. To this very day, Pele resides in Halema*uma‘u
Crater, on the island of Hawai‘i.

There were numerous other gods and goddess that reside on the summit, in the
crater and all around the Haleakald Mountain. There Is Poli‘alu®, the goddess of
snow, and ¢ Maui, who is famous throughout the Pacific but more so to Haleakala.
(Refer to Traditional Practices Assessment report, In the Beginning, Page 4, and
Para. 3) In preparing his cordage to ““lasso™ the sun, Maui?’ built a heiau (temple)
on the ridge-top of Kapalaoa. When the Maui Space Surveillance Complex was
built, they wanted to place a sensor on this ridge. They were informed that this
heiau existed. Investigation by helicopter substantiated that the heiau is still intact
on Kapalaoa Ridge within Haleakald Crater. It is said that Maui stood with one
foot on Kolekole and the other foot on Hanakauhi Peak® when he lassoed the Sun.

As mentioned in *Kii I Ka Mauna”, Upright at the Mountain, December 2002,
Traditional Practices Assessment for the Summit of Haleakala, in the beginning of
Page 4, it mentions about the Kanaka Maoli perception of Haleakala. Kolekole was
a Wahi-Pana®, a very special religious place. It also was used by the Kahuna Po‘o,
who trained students in the arts, by passing on the enormous wisdom they
possessed.
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Moaodern use of Kolekole

A view of the entire 18.1 Acre Site that is being studied here is shown on page 18 of
the Traditional Practices Assessment for the Summit of Haleakald,. The saying, ‘A
picture says a thousand words” holds true here because just by looking at the
“Science City” complex, one can see the modern uses of Kolekole. A question which
will be answered further on in this report is “How has the Kanaka Maoli been
affected in terms of their Use and Access, and Religious, Spiritual, and Cultural
Practices?", as noted in Act. 50 of the HRS.

d. Kolekole’s relationship to surrounding area.

It is difficult to separate Kolekole from the rest of the summit of Haleakala because
of the fact that past accounts of its history is not only interrelated with other areas
on (he summit, but it includes the entire Haleakald and the {sland of Maui. It also is
related to the other islands in the Hawaiian chain, culturally and otherwise.

There is a stone on the north-east side of the crater rim, called Péhaku Palaha™,
which is the beginning of the eight Ahupua’a® (land divisions) that surround the
East Maui District.

II. Impact of facilities on Kolekole

The impact of facilities on Kolekole and the surrounding area started when the
University of Hawai‘i’s Haleakala High Altitude Observatory Site (*‘Science City")
and communications facilities were constructed on Haleakala some time ago. When
this happened, it opened the door to more facilities being constructed (refer to
Report #1, Traditional Practices Assessment, Page 16, picture of “‘Science City*) at
Kolekole.

a. How modern facilities impact cultural resources

Considering the amount of cultural history on Kolekole, as brought forth in this
report and the Traditional Practices report, it is easy to surmise that the impact on
the cultural resources by modern facilities built on Kolekole is traumatic at best,
and devastating at worst, on the Kanaka Maoli who use this area to practice their
culture in a spiritual manner. The disturbance by the buildings, and the activity
that is going on, interferes with the quietness and solitude one should have when
visiting a place like this for cultural purposes. It Is like going into a church for
prayer and meditation, then being interrupted by humming sounds coming from

30 Phaku Palaha is a stone on the beginning of the Kapalaoa Ridge of Haleakali and from this
stone originates the cight land division district around Haleakalii.

3 Ahu Pua’ais a term for land division from the mountain to the sca. An "Ahu” stone alter and on
the top would be placed the skull of a pig.



electronic equipment, and the bustle of human activity working around the
telescopes and observatories in the area.

III. What cultural resources remain at Kolekole

The cultural resources remaining at Kolekole are limited because of the structures
(hat were constructed. However, remnants of our past physical and spiritual
culture have survived, and in some places remain intact.

Spiritual sensitivity can still be experienced because of the fact that one Is at the
highest point overlooking Maui and the rest of the Istands. Cultural sensitivity can
still be enjoyed by touching the “gina* (provider of food and the mystical food for
the Kanaka Maoli). Also, knowing that Pele created everything on Kolekole bestows
a cultural sense of connection to the ancient gods and goddesses, and to the
traditions of the past.

a. Predominate feature of Kolekole

The predominate feature of Kolekole is, of course, the Maui Space Surveillance
Facility, which is the targest structure there. The “Science City” complex dominates
the rest of the Kolekole area. Refer to page 16 of Report #1, High Altitude
Observatory, **Overhead view of Kolekole, (“Science City’”) Haleakala Island of
Maui Hawai‘i’".

b. Passing knowledge to next generation.

Kolekole and the entire summit of Haleakald is a very valuable asset to the
Hawaiian culture, both physically and spiritually. Efforts have to be taken to set
aside areas where Kanaka Maoli can worship, uninterrupted by the activities that
are taking place at the astronomy facilities. By doing this, they can pass on the
knowledge to the next generation.

IV, Long term method for preservation of Cultural Resources

Long term method for preservation of Cultural Resources should include the entire
18.1 acre site at Kolekole. For the Kanaka Maoli, the lava, cinders, dust, rocks, and
boulders are all sacred to Pele, the Goddess of the Volcano. In fact, the Hawafian
word for lava is *“Pele”. Refer to first eight photographs in this report, showing the
construction of the Faulkes Telescope, and it is clear how the Kanaka Maoli
religious and cultural beliefs were completely ignored. There were no special
pravers given when the hole for the platform was dug. The workers were not
instructed to be culturally sensitive to the lava they dug up and the soil that they
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removed. There was no “asking” permission of the gods to dig into the soil, for the
purpose of building a telescope to explore the universe.

RULES FOR LONG TERM METHOD FOR PRESERVATION OF CULTURAL
RESOURCES FOR ALL FACILITES PAST, PRESENT, AND FUTURE, ON
KOLEKOLE, HALEAKALA.

1....A Kanaka Maoli Cultural Specialist, who is both 2 Kopuna (elder) and a Kahu
(Reverend), and who is also aware of the spiritual and cultural protocol of the site,
should be consulted and included in the first stages of the construction planning.
That person would also monitor all ground alterations, renovations of buildings
which increase existing footprinis, and all phases of any new construction.

2....Cultural sites and other identified features found in the inventory survey should
be marked as a cultural site and protected from inadvertent damage. Proper buffer
zones shovld be created to protect these sites. It should also be placed on a
centralized map, clearly delineated for future identification purposes.

3....All permanent employees working at Kolekole, both present and future, should
attend “Sense of Place Classes” prior to working at the facllities. It could be in the
form of a 1-hour video and reading prepared brochures which explain how
culturally and spiritually important the summit is to the Hawaiian people.

4....A cultural inspection should be conducted of Kolekole 3 times a year.

5....Consultation with Kanaka Maoli in constructing a platform where cultural
ceremonies, spiritual and otherwise, could be performed. This would be built
strictly for Kanaka Maoli people. This idea was proposed when the Alr force built
their facilities, but so far it has net come to fruition.

6....These rules will be requirements specified in all land use agreements, leases, and
memoranda.

These rules would have to be strictly enforced by the University Of Hawai‘i Institute > of
Astronomy (UH-IFA) because it is the responsible agency in charge of these lands

according to the Executive Order of 1961. One must bear in mind that these lands are
Ceded Lands and originally was owned by the Hawaiian Kingdom. Sec. 5-f of the

Admissions Act (Statehood Act) specifically recognizes the Native Hawaiian as

beneficiaries of these trust lands. More so, the Hawaiian Cultural and Spiritual beliefs
should be adhered to and respected at the summit of Haleakala.

V. Mitigating impact of Summit



Numerous impacts have occurred on Kolekole, the summit of Haleakald, due to the
buildings and on going activities. The best method of controlling the impact would
be to stop all construction and tear down all the existing buildings. Because of the

caliber of these structures, it would be highly uniikely that 1his would ever happen.

To really mitigate the impacts that have happened to this site, there must be a stop
to anymore construction on this 18.1 acre site. It is commion sense that this
suggestion is not golng to occur because of the astronomical interest in building
facilities on Haleakala, because of the optimum conditions Haleakala has compared
to any other place in the world. For the Hawaiian people, itls just as important for
cultural protocol to be observed. If this is so, then strong stringent rules have to be
adopted, such as the above = conditions that are suggested. It has to appear on the
building or extension plans, and must be adhered to by the contractors and
developers that are involved in constructing these facilities. Only then can the
future generations enjoy the spiritual and cultural attributes the summit has to
offer, and it would be preserved forever.
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SACRED NAMES ON HALEAKALA

The names of places, cones, vents, ridges and peaks are central to

the history of Maui and the Native Hawallan Culture. They mark time,
legends, characters, and events of the primordial existence of the

Kanaka Maoli.

Pu‘u *Ula‘ula
e Pu'u'Ula'ula literally means red hill

Kolekole

» There are two versions of what Kolekole means: (1) One account explicates that
Kolekole was named after the fish Kole. Kole's skin color is a rusty deep brown,
almost like the cinders at Kolekole. (2) The second account states that Kolekole is
the Hawaiian word for “"talk story." Some believe that it was an area where Kahuna
Po'o (Head Priests} wottld convene to discuss issues.

Pakaocao

e There is no literal translation for this inoa(name). However, one could surmise the
intent of this specific name, and also, I believe that this is a fairly recent name.
"Paka" means park. "Ao" means light, day, dawn ¢: clouds. Therefore, one could
assume that Pikaoao means "Park of the dawn,” or "Park of the clouds." It is with
these translations that I surmise the meaning of the name of this park.

Kalua o ka 06
e Ka-Lua-O-Ka-'0'3, this literally means "The pit of the digging stick."

Kamoali'i

¢ There is no direct translation for this word. I will offer two options: (1) the word
could be spelt as such: Ka-Moa- Li'i . This literally means, "the small chicken." (2)
the second of two translations could be spelt as such: Kiimoa-Li'i . This means,
“Little Samoa."

Pu’u o Pele
o This literally means the "hill of Pele.”

Pu'u o Maui
o Spelt: Pu'u-O-Maui. This means the "Hill of [the demigod] Maui."

Ka Moa o Pele
¢ This means, "The Chicken of Pele [Goddess of Fire]."

Halali'i

* There is no direct translation for the name of this crater that has any direct
affiliation to this area. I will offer one such interpretation based on the translation
of this word. (1) This word can be spelt: Halili'i . This is the name of a pleasure
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loving Ali'i on the island of Ni‘ihau. (2) This word can also be spelt: Hala-li'i . This
means small hala (pandanus tree). This may have grown either in the pit of the
crater or the surrounding areas.

Pu'u Naue
e« Pu'u Naue (or Nauwe) when spelt together, i.e. puunaue, means a division or
section. When spelt as such: Pu'u-Naue, means "shaking hill.”

Pu’u Mamane
o  Spelt: Pu'u Mamane. Meaning: Mamane Tree Hill

Pu’u Kumu
¢ Meaning: Foundation Hill

Pu’u Kavnaua
o There is no direct translation of this place. Pu‘u Ka-Ua-Ua means "Rainy Hill."
This one translation that I surmise would be best fitting.

Pu’u Maile
e Meaning: Maile Vine Hill

Pu‘u ‘Alaea
 Spelt: Pu'u-'Alaea Meaning: Ocherous Earth Hill.

Pu'uo Li%i
e There is no direct translation in written text. When translated in this fashion: Pu'u-
O-Li", literally means: Hill of the Small.

Pu’u Nianiau
¢ Meaning: Peaceful Hill

Pu‘u La‘ie
e There is no meaning in written text for the name of this Pu'u (hill). However when
translated as such: Puu La'ie, it means: "Hill of the ‘ie'ie leaf.”

Kilohana
» Meaning Lookout point, or best / superior.

Kalahaku
e Meaning: Proclaiming [the] Lord.

Holua
e Spelt: Holua. Meaning: Sled.

Lele iwi
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o Meaning: Bone altar (poetically, a symbol of disaster or anger.)

Hale mau‘u
e Spelt: Hale maw'u Meaning: Grass House.

Kapalaoa
« Ka-palaoa; the whale or the whale tooth: as in "Lei niho palaoca.”

Mauna Hina
e Meaning: Gray Mountain

Ni mana o ke Akua
e Spelt: Na-Mana-O-Ke-Akua. Meaning: the powers of the god.

Honokahua
¢ Meaning: Sites Bay

La‘ie
e Spelt: L3'ie. Meaning: The leaves of the 'ie‘ie plant.

Hanakauhi
e Meaning: The cover bay

Kalapawili

e There is no direct transiation for name of this wahi (place). However when broken
down into: Kalapa-Wili; “kalapa™ means “sulfur™, “Wili” in this case could mean
“spiral”. Therefore, 1 would surmise that this is an area that may have had pockets
of sulfur.

Lau ‘ulu
e Spelt: Lau'ulu. Meaning: Breadfruit Leaf

Pghaku Pilaha
e Spelt: Pohaku Palaha; Meaning: Flat Rock. Rock where the eight Ahiipua‘a of
west Maui originates.

Pali ki
o Spelt: Pali kii. Meaning: Vertical Cliff

Wai keke*ehia
e There is no direct translation in written text. Based on this spelling: Wai-Keke'e-
'Ehia, I would surmise the translation to be: "How many crooked streams?"

Kukui
¢ Meaning: (1)light, or (2)Candlenut Tree.
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ARCHAEOLOGICAL OVERVIEW OF HALEKALA SUMMIT
18.1 ACRES AT KOLEKOLE, (“SCIENCE CITY’").

In developing a general preservation plan for cultural resources, sites of historic and
prehistoric significance were identified during the archeological inventory survey.
Mr. Erik Frederickson of Xamanek Resources was interviewed on March §, 2003, at
12:30pm. The meeting was held in my car, at the Pukalani Shopping Cent. After
signing the Interview Form (which is attached here-to), the interview began.

Mr. Frederickson stated that he conducted the archeological inventory survey on

this site, and that all of the sites that were found will be recommended for passive
preservation in place. The most significant find was the possible burial site that is
located on the Maalaea-Kahului side, down slope of the AEOS Air force complex.

The possible burial is a small platform, completely different from any other feature
on the site. Itis located in a complex structure, which includes a wind shelter, and
two petroglyphs which are on the upslope. There are other features which are
associated with this site in the surveyed area, and some were previously discovered.
Most of the sites are wind shelters, indicating that the area was used a lot. These
short-term temporary shelters were utilized for protection from the wind and cold.
There was also a remnant of a possible trail on the southern side of the Air Force
facilities.

These sites are unique in the sense that they were niost likely used by persons who
were involved in ceremonial activities. There were seme remnants of coral in these
sites, indicating that it was brought up to the summit for ceremonial purposes.

He went on to say that when a site is determined for preservation, S.H.P.D. will
determine the type of preservation, the buffer zones that are to be constructed for
protection, and signage if needed. This site, because of its density, should be totally
preserved due to it’s spiritual and cultural relationship to the host culture. He
concluded by saying that his final report will reflect the comments made here.

ARCHAEOLOGICAL OBSERVATIONS OF HALEAKALA 18.1 ACRE SITE

There are 29 plus archaeological features presently on the site, not including the
features that might have been destroyed by the past and present consiruction.
Coupled with the spiritual and cultural history, which was recorded and passed
down orally from one generation to the other, this site is the most sacred to the
Kanaka Maoli, both past and present.

This 18.1 acre site significantly meets with the State Procedures for Historic
Preservation Review (DLNR, 1966; Chapter 275). It also qualifies under the
Federal Guide Lines of preservation. The archeological features far surpass the
following criteria:
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Criterion *‘a” _Be associated with events that have made an important contribution
to the broad patterns of history; {please refer to Introduction of this
report}

Criterion “*b"” Be associated with the lives of persons important in our past.
{Please refer to Introduction of this report}

Criterion “’ __Embody the distinctive characteristics of a type, period, or method
of construction; represent the work of a master; or possess high
artistic value; {please refer to the Archaeologist table, Item 3-T (d &
e)2 petroglyph boulders}

Criterion 4" _Have ylelded, or is likely to yield, important information for
research on prehistory or history; {refer to Introduction of this
report and other documentation submitted}

The archeology report, and information from Kiipuna and other informants
gathered over the last 40 years, clearly associates Kolekole (summit) and alk of
Haleakald Mountaln as a special Hawaiian spiritual and cultural place for the
Kiipuna that have passed on, the present population, and the future generations yet
to come.

It is important that the remnants of the Hawaiian Culture be preserved, not only for
the host culture of Hawati, but for everyone that comes here to make Maul their
home. The cultural and spiritual health of Maui depends on how we preserve our
sacred and cultural sites.

On Kolekole(*'science city”), there has to be some balance, and the Kanaka Maoli
have to be involved by having a seat at the table. Kanaka Maoli have to be involved
in the planning, building, approving and care of this sacred site. The Hawalian’s
values have to be recognized, and no matter how important Haleakali is for
astronomy or “National Defense”, the spiritual and cultural essence should never be
compromised. What has happened over the last several years, with broken
promises, should not be allowed to continue. The number of archeological sites
found on Kolekole substantiates the essence of this report.
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Shows excavation for Faulkes telescope foundation.
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Shows the entire

pit dug for the foundation.
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Shows boom truck pouring concrete into form of platform.
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Shows structure with snow.

20



ion.

at

Construction of the found




Charles Fein of F.C. Environmental and Dr. Faulkes, with telescope
foundation in the background.
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Concrete enclosure of Faulkes Telescope.
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Ahinahina (Haleakala silversword)

wicense ssp. Macrocephalum

Argyroxiphium sand
ds Hana Mountain (Hanakauhi).

Looking into crater towar
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Silversword ending it's bloom with young plants growing on rim,
overlooking Haleakalid Crater.



CONCLUSION — EIA KA LA KAU:

HIGH ALTITUDE OBSERVATORY
18.1 ACRE SITE, Tax Map Key 2-2-7-08
HALEAKALA, ISLAND OF MAUIL HAWAI‘L

In Report#l], “Kii I Ka Mauna’’ (Upright at the Mountain), Traditional Practices
Assessment submitted on December 2000, and this Report #2, K 1 Ka Mauna®
(Upright at the Mountain), Cultural Resources Evaluation, May 2003, the following
summary Is being submitted.

Kolekole, known as the summit of Haleakali, or even “‘Science City” as it is
sometimes referred to, is a very sacred place for the Kanaka Maoli, past and
present. It is surprising, at best, that the buildings were even allowed to be built in
this place that the Hawaiians call “*“Walii Pana® (a legendary place). It was
considered the Piko (navel), the center of Maui Nut O Kama (the greater Maul), and
legends abound about the gods and goddesses that dwelled there in mythological
times. These identities are still revered by the Kanaka Maoli of modern times.
People from all over the world have felt the ‘‘essence” of Haleakala on their visits,
and have documented in numerous publications their feelings of being ‘‘one with the
gods’ at the summit.

In a study published in May 2001 by KC Environn:ental, titled “Final
Environmental Assessment Negative Declaration for the Faulkes Telescope Facility
at Haleakala, Maui Hawaii", the last paragraph in Section 3.10 of the Traditional
Practices Assessment mentions that; *The study did not identify impacts to burials,
Hawaiian trails, hunting and gathering practices for plant or animal resources,
religious sites, archeological sites or historic properties.’”” The report determined a
*finding of no significant impact”.

Hawaiian’s history, from the beginning of their ancient culture, shows that they
consider lava, cinders, rocks and other material from the land sacred because it was
created by Pele. That is why when a geothermal exploration team came to Maui to
explore the possibility of drilling at several places around Mt. Haleakala, there were
protests by Native Hawaiians that did not want to see the drilling **disturb” the
essence of Pele. The “‘essence” being the rock, cinders, and ash, which are the
Kinolau(supernatural forms taken by Pele).

Photographs 1 to 10, which are attached to this report, shows how a backhoe has
dug a pit of 20’ deep, in a large diameter, consisting of volcanic rock, cinders and
ash, the Kinolau of Pele. How can this action be interpreted as having *No
significant impact™, when it actually has the opposite effect. To add insult to injury,
prayers were only offered during the ground breaking ceremonies. No Cultural
protocol prayers were performed for “asking" permission from the ancient gods to
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build the Faulkes Telescope. And, as construction continued, there was no
reverence to the beliefs of the ancient and modern host culture of Hawai’i.

In his testimony, Erik Fredrickson of Xamanek Researches said that from his
findings of the archaeological sites at Kolekole, he Interprets this area as having a
Iot of sites and features for a small area, compared to the surrounding areas of
Haleakald. And, there were a Iot of cullural and spiritual and ceremonial activities
at the site.

In conclusion, it is of utmost importance that the suggestions made in the
Introduction page of the report under the heading, RULES FOR LONG TERM
METHOD FOR PRESERVATION OF CULTURAL RESOURCES FOR ALL
FACILITES PAST, PRESENT, AND FUTURE ON KOLEKOLE, HALEAKALA,
be brought to fruition. In this section, it outlines 7 procedures ihat should take
place, and these recommendations would be a win-win situation for all involved.
But, most importantly, it would establish a cuitural protocol that would preserve the
site, not only as a place for astronomy, but as a place where its Hawalian Cultural
aspects are ingrained in perpetuity.
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GLOSSARY:
Kolekole - Land section in Kilohana and Miakena. There are two versions
of what Kolekole means: (1) One account explicates that
Kolekole was named after the fish, Kole. Kole's skin color is a
rusty deep brown, almost like the cinders at Kolekole. (2) The
second account stated that Kolekole is the Hawalian word for
“talk story”. Some believe that it was an area where Kahuna
Po‘o (Head Priests) would convene to discuss issues.
‘Aina - Land.
Ka wi kahiko — In the time of the traditional.
Pu‘u Honua - Place of refuge, sanctuary; a place of peace and safety.
‘Aumakua - Family or personal gods: Deilied ancestors who might assume
the shape of a shark (all istands except Kaual) owls, mud hens,
octopuses, eels, almost all animals in Hawal‘i.
Ka po‘e Kahiko — People of old.
Mo‘olelo - Story, history, literature, legend, journal, essay, chronicle.

Pae’sina O Hawai‘i - Group of Hawaiian Islands; archipelago.

Kanaka Maoli - True aboriginal person.

Na Po‘o Kahuna — High Priest.
Kiihea - To call out.

Ao holo‘oko*a — The Universe.
Kanu - To plant or bury.

All‘i - Hawailan Royalty.

A

apu - Prohibition, taboo, *Keep out™’.
Piko - Navel; center.

Kupuna -Ancestor, generation, grandparent.
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Mau*ula‘ili (sysrinchium acre) - Native Iris, with long grass like leaves and
small yellow flowers, found on Maui and
Hawal'i above 2 thousand feet elevation.
Pele — Goddess of the volcano; Lava flow, velcano, eruption - all named for
the Goddess Pele.

Kamo*oali‘i - King of the Sharks; He led the Pele Family from Kahiki to
Hawai‘i, ending up on Kaho‘olawe Island.

Hi‘iaka-ikapoli-O-pele — The youngest sister of Pele, and the god of thunder.

Pioa — The divining rod by which Pele tested the suitability of areas for
excavation on the island of Nihoa, at various places on O‘ahu (Salt
Lake, Punchbowl, Leahi, Makapu'u) and on Maui. Finally she
planted the staff at Pana‘ewa, Hawai‘i, and it became a tree.
‘Alanuihihii - Channel between Maui and Hawai‘i.

Miui — The demigod and trickster who snared the Sun, so that his mother’s
tapa cloth could dry.

Poli‘ahu - The goddess of the snow.

Wahi-Pana - Sacred place; spiritual place.

Pahaku Palaha - A stone located on the Kapalaoa Ridge of Haleakala
Crater, that is the beginning of the 8 land districts or Ahu-

pua’a in the East Maui area.

“Aina - Land.

31

-_r

.+



WORKS CITED:

Faulkes Telescope, Haleakala site, March 7, 2003
hlln:llwww.il'a.hawaii.edull‘aulkes/construclion.hlml

Handy, E.S. Craighill, et al. Native Planters: In old Hawai‘i — their life, lore and
environment. Bishop Museum Press, Honolulu, Hawai‘i 1972: p. 336 ~ 337

Hawai‘i Institute for Astronomy, University of Hawail Access: March 7, 2003.
hitp://www.ifa.hawail.edu/haleakala

Kamikau, Samuel Manaiakalani, Ka Po‘e Kahiko: The People of Old, Bishop
Museum Press, Honolulu, Hawai‘i, 2003.

Westervelt, William D., Hawaiian Lengends Of Vocanoes, Charles A. Tuttle
Company: p. 1-13.

Law, Inc. Earth. Access: March 6, 2003.
Imp:llwww.earlhlaw.om{Newslettﬂeller 33.htm

Piiku‘i, Mary Kawena, et al. Place Names of Hawai‘i. University of Hawai‘i Press,
Honolulu, Hawai‘i, 1974

United States Geological Survey GNIS Database (March 2003)

32



BIBLIOGRAPHY

DIBLAA I AS 22—

Buck, Peter H. Arts and Crafts of Hawai‘i, Honolulu: Bishop Museum Special
Publication No. 45, 1957.

Emerson, Nathaniel B. Pele and Hi’iaka. A myth from Hawal‘i, Rutland, VT and
Japan: C.E. Tuitle, 1978.

Faulkes Telescope, Haleakala site, March 7, 2003,
htln:waw.il‘a.hawaii.cdull‘aulkeslconstructlon.html

Handy, E.S. Craighill, et al. Native Planters: In old Hawai‘i - their life, lore, and
environment, Bishop Museum Press, Honolulu, Hawai‘i 1972: p. 336 - 337

Hawai‘i Institute for Astronomy, University of Hawaii Access: March 7, 2003.
httn:Ifwww.il‘a.hawnii.edulhaleakala

Kamikau, Samuel Manaiakalani, Ka Po’e Kahiko: The People of Old. Bishop
Musecum Press, Honolulu, Hawal'i, 2003.

Westerville, William D., Hawaiian Legends of Veleanoes, Charles A. Tuttle
Company: p. 1-13.

Law, Inc., Earth. Access: March 6, 2003.
htln:llv-'ww.enrlhlaw.ornlNewsletUlelter 33.htm

Piiku’i, Mary Kawena, et al. Place Names of Hawai‘i. University of Hawali‘i Press,
Honolulu, Hawai'i, 1974

United States Geological Survey GNIS Database (March 2003)

33



CKMCuIturalresources

Archaeological Cultural Assessment Survey at Haleakala

“Sunrise at the Summil of Haleakala” '
sourees wwvy.c:rﬂﬁawfoygmcwalmmcﬂuﬂ.lhmt

December 2002
Traditional Practices Assessment for the Summit of Haleakala

Prepared for
KC ENVIRONMENTAL, INC.
P.O. Box 1208
Makawao HI 96768

«emculturalresources



Summit of Haleakala
Report #1

Tax Map Key 2-2-7-08 18.1 Acre Site

Traditional Assessment for the Summit of Haleakala



TABLE OF CONTENTS

TITLE PAGE.......... crrecasaras cereseraes veareens ceessenanes vonndd
TABLE OF CONTENTS......... ceraeane ceessranns crrsesanes fi-iii
ABSTRACT........ cisrareseree vesseaves creesneeres vreesasnne N | J
OUTLINE............ cesananies erecesanes vereeeneees creaesoses S |
INTRODUCTION........ coresrerveas creansnses cesreranens cees2-11
SECTIONS

| Specific Area of Research

a. Kolekole, Mikena/Kilohana ( *‘Science City”)

b. Clarification of district area: There seems to be (in the context

of the research) discrepancies as to what ahupua’a the area of
focus resides.

1 8 Tangent Areas of Research
a. Maikena (In its entirety)
b. Pu’u O Kali
¢. Kilohana
d. Nahikuo
e. Kaupo
f. Luala’iLua

1I1. In the beginning....
a. Beginning of the islands
b. Traditional ties to ‘aina
c. It’s care today

IV. Native Vegetation and Habitat
a. Native plant growth at the summit
b. Wildlife

V. Haleakala: The Historical and The Cultural Context
a. Maui: Slowing of the Sun.
b. Pele’s relation to Haleakald/Hi’iakaikapoliopele
c. Burial Pit
d. Ala Hea Kaka
e. E Ko'i (The Adzes)



ARCHEOQOLOGICAL ASSESSMENT OF SITE.....ccoccetiuenannes 12-14
ATTACHMENTS MAP.......... PP ..15-18
INTERVIEW OF INFORMANTS....cccccceiaviiraniannen cossnsnacanas 19-21
IN-DEPTH CULTURAL OVERVIEW ..... crseisrirsasteaseesarasans ven22
CONCLUSION......ccoenneen rrertnsreesassaasarncesnaatterars verssreasencanues 23
GLOSSARY OF TERMS USED.....c.ccoottstiainrecinncracssanes crerseeeni2d
WORKS CITED ....ovivviiiniiiaiininesancessronsnsanss vesesesansnnssiusennes 25
BIBLIOGRAPHY......ccccveuee.. N ssavennacencs 26
iii



ABSTRACT

CKM Cultural Resources conducted a Hawaiian Traditional Practices Assessment of the
18.1 acres at Kolekole, Makena/Kilohana (“Science City”) on the top of Haleakala. The
reason for this traditional practices assessment was to identify the past and present
practices used by the ancient and present Hawaiian people.

Because most of the informants that had information about the traditional practices of
Kolekole, Haleakala, have passed on, it is very difficult to document the traditional
practices. Fortunately, a few people still held this information through the tradition of
oral history, and people such as Kiipuna Papa David Ka'alakea, Henry Kekoanui, Daisy
Kekoanui, ‘Iolani Luahine and Edith Kanaka‘ole told me of the past uses of Haleakala.

For those of us who travel to Haleakala's peak in an hour, it is quite a thrill. But imagine
the length of time the journey would have taken in old Hawai‘i.

According to the Kiipuna informants, it took the ancient people a day or so to reach the
summit. Only the Kahuna Po'o (High Priest) was allowed to be at the very top of the
highest hills because they had the ability to talk to the Gods.

The area of study, Kolekole, was used by the Kahuna Po’o to teach the arts of reading the
stars and being one with the celestial entities above. It was very significant to the
Hawaiians of old to have the knowledge of the changing seasons, the alignment of the
sun and the moon, and the ability to predict changes in the weather.

From this high vantage point, all the other islands, except Kauai, could be seen. Students
would learn of the creation of the islands in a Hawaiian mythological concept. And,
being close 1o the heavens they had a “living classroom” as a learning tool.

With the construction of the recent telescopes and buildings on Kolekole, within the area
that is being studied, the Hawaiian’s spiritual and cultural association to this mountain
has been seriously compromised. Also, it affects the other pu‘u (hills) around this site,
because it prohibits the natural association it once had to the surrounding area and no
longer would be considered pristine.

One does not have to be Kanaka Maoli to realize that all facets of the Hawaiian Culture
should be saved, and places as culturally important as Haleakala (what our people call a
pu'u honua) must not be sacrificed for modern technology. Cur ancient forefathers
passed on this cultural treasure to us, their kupukupu, and the future generations to come.
We will have a connection to our cultural and spiritual roots, and we all must “Kii I Ka
Mauna™ (stand up to protect the mountain).

Note: As much as possible, throughout this report, the spelling of Hawaiian vocabulary
and place names have been standardized to present orthography.
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INTRODUCTION

“Ki I Ka Mauna”
(Upright at the Mountain)
(Report #1)

Traditional Practices and
Research Composition of Haleakala

December, 2002

Introduction — Eia ka 13 hiki:
The Scope:

The scope of this report will be to compile historical and cultural information, learn about
the traditional practices of the area, and review the topography of Haleakala and its
surrounding areas. The report will consist of two phases, the first being Traditional
Practices (Report#1) and the second being the Spiritual and Cultural Association to
Haleakald and to the rest of the Pae’@ina O Hawai'i (Islands of Hawai'i), (Report#2).

Specific Area of Research:

The area in question is commonly referred too simply as Haleakald. The name Haleakala'
speaks of one specific mountain and not the entire perceived area. However, what needs
to be determined is the specificity of the area in question. According to University of
Hawai‘i’s Institute for Astronomy’s (UH-IFA) website it explicates the following:

In 1961, an Executive Order by Governor Quinn set aside land on the summit of
Haleakala in a place known as Kolekole, to be under the control and management of the
University of Hawai'i which established the “Haleakald High Altitude Observatory Site,”
sometimes referred to as Science City.”

1 Haleakalii: Kaupd District. 8,201 feet tall. North (+) Latitude: 20° 42 17. West (-) Longitude: 156° 10 36.
“This data was extracted from the United States Geological Survey GNIS Database {November 2000).

2 http:/ /www. ifa hawaiji.cc eakala. However, for the greater portion of this report, the upper
mountains of the Kilohana ahtupua‘a will be referred lo as Haleakali.
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In its own admittance, the UH-IFA clearly understands the relevance of the importance of
the specific name of the area. Therefore, this report’s focus area shall be Kolekole.

Conflicting results were discovered during the process of researching the ahupua‘a that
Kolekole dwells. According 1o Mary Kawena Piiku‘i’s Place Names of Hawai‘i®,
Kolekole is located in the Mikena ahupua‘a of Maui. However according to a November
2000 United States Geological Survey GNIS Database, it places Kolekole" in the
Kilohana ahupua‘a. According to these maps the ahupua‘a of Mikena and Kilohana
meet. Therefore. it is assumed that Kolekole is in the vicinity where both ahupua‘a
convene,

Tangent Areas of Research:

The study of Kolekole is difficult to conduct unless the tangent areas are
congruently studied. Therefore, the tangent areas will also be accounted in this specific
section of the report.

Maikena:
Maikena is located on the southeastern portion of Maui, The area, however, does not
reflect the same landscape as that of the upper summits of Kilohana and various other
ahupua‘a in the upper portions of Maui.

Pu‘u O Kali:
Pu‘u O Kali is an ahupua'a which sits above Makena ahupua‘a and next to Kilohana
ahupua‘a.
Kilohana:

Kilohana encompasses most of the region that people taday consider to be Haleakala. The
area includes a portion of what is a focus of this paper, Kolekole.

Nihiku:
Nahiku resides directly next to Kilohana and Hana. Nahiku was extremely important in
the study of celestial navigation. Nahiku is the Hawaiian name for the “Big Dipper,” or
Ursa Major.

Kaupd:
Kaupd was a major living area in ka wa kahiko®. Kaupd's fame comes from the thought
of this area as being the back of Kilohana, or Haleakala.

Luala‘i Lua:

Luala‘i Lua literally means “two fold tranquility.” From several accounts, it is in this
specific area that tranquility would be obtained for the purpose of traveling to the
suminit,

This is just a few aliupua’a that borders the area of Kilohana and will become imperative
to the research of Kolekole.

3 Pitku'i, Mary Kawena, et al. Place Names o awaj'l, University of Hawai'i Press, Honolulu, 1974.

1 Maui: Kolekole — Kilohana District: 10,012 feet tall. North (+) Latitude: 20° 42 38, West (-) Longitude
1560 15 33. This data was extracted from the United States Geological Survey GNIS Database (November
2000).
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In the beginning...

Hawai'l, to some, was pulled out of Oceania’s vast holdings. For others, the islands were
born of Papahinaumdkii (Papa) and Wikea. And, to others, these |shnds were produced
through the lineage of the Kumulipo. Through the line of Manaiakalani®, or the passages
of Papa and Wikea, or the verbs of the Kumulipo, the islands come alive with its rich and
vibrant history.

Without taking a side to any version of Hawai‘i’s beginnings, ka po‘e o ka wa kahiko’
lecogmzed “Akika wale o Haleakala®." It is indeed recognized that Haleakala stands in
full view. From time immemorial H1wmians have revered the sanctity of the slopes of
Haleakala and the summits of Kilohana.

Some people believe that the beginning of Maui happened when the Demigod Maui
attempted to catch a fish, by the name of Pimoe, for his mother Hina. He, along with his
brothers, tried to find this magical fish, and in turn ended up breaking a spell. When this
happened Pimoe turned into the eight major islands and some 125 minor islands. Maui’s
response to his mother’s dismay was simply this, "We no longer need a large fish to eat;
we have the land that will be here for generations to come.” What needs to be made clear
here is the importance and relevance of the ‘adina to its people. The relationship of the
‘aina that the Demigod Maui furnished to his mother can be experienced right up to this

very day.

In the context of Papa and Wikea's story, these two “people” are the parents of the
islands. Therefore, the point llnt needs to be made is that when the *3ina is hurt, so are
the siblings — Kanaka Hawai'i’. According to Dr. Lilikala Kame‘eleihiwa’s statement
before the United States Commission on Civil Rights, she stated:

From time immemorial, Native Hawaiians have had a special genealogical
relationship to the Hawaiian Islands... As such, we have an ancient duty
to love, cherish and cultivate our beloved grandmother, the land... And in
the reciprocal relationship, when we Native Hawanans care for and
cultivate the land, she feeds and protects us.!

From Maui's expressions to his mother, to Dr. Kame‘eleihiwa’s expression of the
Hawaiians’ relationship to the ‘aina, there is a correlation between the bond and
attachment, and the care and protection, that Hawaiians have for their ‘dina. Therefore,

6 Miinaiakalani is the name of the fishhook used by the Demi-God Miui, to pull up the islands known as
Hawai'i.

7 Glossary: Term .

8 Piiku'i, Moary Kawena, et al, 'Olelo No'eau: Hawaiion Prove
Press, Honlulu, Hawai'i, 1983, [Glossary: Term]

2 Glossary: Term

i Kame'eleihiwa, Lilikald, Ph.D., statement before the Hawai'i Advisory Committee to the U.S.,
Commission on Civil Rights, * The Impact of the Decision in Rice v, Cavetano on Entitiements,”
community forum, Honolulu, HI, Sept. 29 2000, transcript.
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Hawaiians have every right to analyze the use of their most sacred lands. With that
mentioned, Haleakald will now be studied in depth.

Native Vegetation and Habitat:

The vegetation in the Koilekole/Haleakala area does not flourish as generously as
various other ahupua‘a on Maui. However, Haleakala is known to have endemic plants
and wildlife, along with some of the worid’s rarest plants and animals. —

Every aspect of the traditional Kanaka Hawai'i culture was closely interconnected
with the life forms of these islands. The saying "He Hawai‘i Au" - 1 Am Hawai'i - reveals —
this basic truth: the people and their environment are one, as previously made clear. All
of the needs of the population (which numbered nearly as many as inhabit Hawai‘i today)
were provided for abundantly from the life of the land and ocean, passed on by the stored
energy of the /&'’ in multitudes of useful and beautiful forms.

Being the most isolated land in the world (5,000 miles from the nearest continent), the
Hawaiian archipelago evolved incredibly diverse and unique ecosystems, with myriad
species of flora and fauna found nowhere else on the planet. e

Today, Hawai'i is known as the extinction capital, with more extinct and -
endangered species than all the rest of the United Statcs put together. More than sixty
species of endeimic Hawaiian birds have become extinct, and an additional 29 are
endangered, totaling over 80 percent of Hawai'i’s unique bird fauna. This year, there B!
were 10 more species from the island of Maui that have been nominated for the '
endangered species list.

e

This signifies a deep rending of the fabric of life which can never be repaired in human
time frames. And, vanishing with these species are the cultural interrelations that
developed with them, through the generations, over hundreds of years. =

L

In the delicate ecology of the alpine climate of Haleakald's mountaintop, there are over

thirty plants, as well as seven birds and numerous insects, listed as endangered species "
just within the Nationa) Park boundaries alone. Many others are listed as threatened

species or species of concern.

Plants found on Haleakala mountain, many of which are endemic (native and unique) to
this part of the island were used for a variety of culwral purposes.

A well-known tree is the sandalwood (Santalum freycinetianum), known in Hawaiian as
‘Iliahi. The wood was traditionally used to scent tapa cloth. It was sometimes used to
make ‘ukeke (a musical bow), the ouly traditional Hawaiian stringed instrument. The
leaves and wood of Sandalwood trees were also used medicinally, often in combination

# Glossary Term o



with ‘awa and other woods. One variety of Sandalwood occurs near the Park
headquarters and Hosmer's Grove. The lanaiense variety, with a red flower, found only
on East Maui and Lana‘i, is endangered. Only around 100 plants survive today, with a
population found on the south slope of Haleakala.

Other medicinal plants from this area include the ‘Ahina Kuahiwi (Gunnera petaloidea),
also called Ka'ape‘ape or ‘Ape‘ape, and the Mau ‘u La'ili (Sisyrinchium acre), a crawling
grass (native Iris) found on top of the mountain, which was used to treat skin disorders.

The durable wood of the golden-flowered lacy Mamane or Kolomona tree (Sophora
chrysophylla) was utilized to make oo (digging sticks), house poles, and hélua sleds.
One of the most outstanding examples of a hélua slide was just recently discovered on
the southeast slope of Haleakala.

Many plants found on Haleakala were traditionally, and are still, used in lei making. The
Pukiawe (Styphelia tameiameiae), the park's most abundant shrub, is a popular element in
elaborate haku lei, as well as being food for the endangered Néne (Nesochen
sandvicensis), the Hawaiian goose, Hawai'i's state bird,

The famous ‘Ahinahina - Haleakali Silversword (Argvroxiphium sandwicense ssp.
macrocephalum) - a variety found only on Maui was also used to make leis.
Overexploitation by outsiders contributed greatly to its near demise. Once numbering less
than 100 plants, it is now listed as threatened, with a recovering population of around
65,000 plants.

For some endangered flora and fauna, it may already be too late, as the ebb of human
predominance elucidates its presence to untouched history beyond the common
understanding. However, as long as the endangered flora and fauna continue to survive,
we must do our utmost to protect and restore these species.

On March 20, 1999, Earth Law, Inc.’s' staff attorney, Debbie Sivas'®, made mention to
their supporters in a letter (regarding airplane flights near Haleakala), of Haleakald’s
fragility:

Haleakala protects more imperiled species than any other national park --
6 endangered bird species, 12 endangered plant species, and many rare
invertebrate and plant "species of concern.” Some 90 percent of the
Haleakald's 650 plant species and 800 invertebrate species live only on the
Hawaiian Islands. Eight forest birds reside only within the Park's borders.
Its little wonder that the Park has been designated an International
Biosphere Reserve.

12 Formerly Earth Law, Inc., has since merged with Earth Justiee, Inc.
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Sivas continued to state:

This is the reason we brought an action on behalf of the National Parks
and Conservation Association and Maui Milama Pono, a Hawaiian
grassroots organization that promotes slow growth, to block the creation
of an international airport on Maui.

One might wonder what tangent these quotes would have to a composition of this sort. In
this particular case, a lawsuit was filed because the Kahului Airport had plans to expand.
According to Sivas, many were concerned about the indirect impact Haleakala might
receive. Three years later, and now Haleakald is in direct impact with the proposal to
build new infrastructure.

The flora and fauna mentioned (and then some) thrive in this very fragile enviromment.
Many may be brought back from the brink of extinction if their habitat is preserved and
restored. To build any more infrastructures at Haleakald would only be adding fuel to the
fire. Both the Silversword and the Néng goose are examples of species on Haleakala that
nearly became extinct from human exploitation, which are now increasing in numbers
due to our positive intervention.

Haleakald: The Historical Context

Mauidkamalo

Haleakala is the location of one of Po]ynesia‘sl“ most famous stories. The
demigod Maui managed to snare the sun after repeated verbal foresights of failure.
Haleakala became the focal point of the Universe; it is the beginning of the sun.

Some may not believe this legend, primarily because it is “fictitious.” Given that point,

the moral behind the story is not fictitious. In an anthropological sense, legends tell the

habitual lifestyles of the people in focus. In this case, Maui’s legend tells a lot about the
importance of the sunto Hawaiians, hence the name: Haleakald — House of the Sun.

Haleakald's Importance:

Of course Haleakald is the sacred home of our Sun, and the ancient “Path to Calling the
Sun”, as depicted in its ancient name: Ala Hea Ka L3, Why is this critical to our
survival? The Sun's energy is the source of all life, and governs our most basic rhythm of

Dot

14 Point of clarification: Most believe the story of Miiui's snaring of the Sun isa Hawai'i-centric story.
However, Miiui was not only a Hawai'i demigod, he was a demigod of all of Polynesia. Thercfore,
Haleakalii is a pinnacle of power for all of Polynesia.



day and night. Ancient cultures have venerated its being, and we as a human race follow
its course without thought, and are insignificant in respect of its power. However, our
Native Hawaiian Culture praises its existence, and until this very day the sun is praised
for its cycle:

Ealae Rise

Ka li I kahikina The sun at the east
I ka moana At the ocean

Xa moana holonu At the deep ocean
Pi‘i ka lewa As it climbs

Ka lewa nu‘u To the highest

I kahikina In the east
Alkala Is the Sun

Ealae Rise

The cycle of the rise of the sun is still honored through chants like the one shown above
“E ala e was written in the late 1980’s by Hawaiian scholar, historian, and Kumu Hula"’ ,
Pualani Kanaka‘ole Kanahele. The sun’s appreciation and worship is not something of

the past, but very tangible and real.

The ancient spiritual use of the mountain is for meditation and receiving of spiritual
information by Kahuna Po*o. It is a place where the tones of ancient prayer are balanced
within the vortex of energy for spiritual manifestations. In ancient times, only Kahuna
and their haumana (students) lived at Haleakald, and used it for their initiation rites and
practices.

Pele:

It is said through chants that Pele created every single pu‘u’® in the Kilohana
region on Maui. During Pele’s first visit to Haleakala she began to dig a deep pit and
made sixteen cinder cones that stand there to this very day. She went below Paukela,
Naholaku and Maua, and from Kaumunui to Paukela. These pu‘x are in a sacred
alignment with the tip of Haneo‘o for about 30 miles into the ocean. We are beginning to
relearn the significance of the astro-archeology of that period and how these points are
1merrelated with the many Heiau. On the east side of Haleakala, there are over 300
Heiau'” - a higher concentration of ancient temples than any place else on the planet.

Pele's journey to Hana, Maui, was said by the ancients to be her very first experience in
going under the earth from Haleakala 1o the north-western side of the peak of Kahuakala
(the Sun's nose). On the northwest side of the peak is Hale o Pele (Pele's House). From
there she caused a flow of lava to pour as far as Kawaipapa, Wakiu, Honokalani,
Ka‘eleku and between Honoma'ele and Makapu*u in ‘Ula*ino and the bed of Akiala.
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During this flow she also made Olopawa, Hina'i, Kaiwiopele, Leho‘ula and Alau. These
are all consequences of and interrelated with the crater and its activities. She also
returned and died at Haleakala later in history during a battle between her rival sister
Namakaokaha*i'® - where her and Hi'‘iakaikapoliopele’s iwi'® were scattered through the
crater and the hill at Aleamae named Kaiwiopele.

Burial Pit:

- . o . .r
Haleakala was well known for its lua meki ¢ according to Hawaiian scholar
Samuel Manaiakalani Kamakau:

The disposal pit of Ka‘a'awa is a deep disposal pit inside the crater of
Haleakala. It is on top of a lava mound in a pit on the north side, close to
Wai'ale‘ale? on the eastern edge of the Ke‘anae gap that opens at
Ko‘olau...several miles deep, with fresh or sea water at the bottom.
Because of the taste of the waters, some people have supposed that the
waters of Waiu and Waipu at Kaupd have their source at this pit of
Ka‘a‘awa...”

This is one account of the noted by Samue! Kamakau. To support this piece of evidence
E.S. Craighill Handy et al,, has also noted events similar to those mentioned by
Kamakau:

...Maui natives of the Kula and Honua‘ula areas journeyed during the
nighttime to toss into the crater the bones of their dead. The Maui people
living on the semi-arid leeward slopes, who threw their bundles into the

M M L 1Y "23
pit of the extinct volcano, were presumably of the “Clan of Pele.

Haleakala is not only significant for its purpose as a sacred area, but it is a burial site as
well. Hawaiians treated their bones with much respect, for it was the purest form of

mana.

Ala Hea Ka La:

1t is said, through oral tradition”*, that Haleakala's traditional name was Ala Hea
Ka L, “the path to calling the sun.”

In the Hawaiian religion, physically higher places were always sacred. If one were to
notice the structure of the traditional homes of the ali ‘i, or the structure of various heiau,

8 Goddess of the Ocean; Pele’s nemesis and sister.
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21 A swamp just outside the crater wall

= Kamiikau, Samuel Minaiakalani. Ka Po'e Kahiko: The Peaple of Qld. Bishop Museum Press. Honolulu,
Hawai'i, 2000.

=3 Handy, E.S. Craighill, et al. Native Plapters: in.o 4 Hawai'i = their life, lore, and environment, Bishop
Muscum Press, Honolulu, Hawai'i, 1972: 336-337.

24 Made mention on numerous oceasions by the Jate Kahu David Kiiwika Ka'alakea.




they would observe that the structures always reached for the sky above. This vicinity
was the area of the waoakua™; it is the dwelling of the gods, the home to where all
formations of each of the 40,000 Hawaiian gods and goddesses placed their powers.
Haleakald was not only “home of the sun,” it was also home to the gods.

Ke Ko'i (The Adzj

Adzes were an important part of the lives of all traditional Hawaiians. Archival
vecords at the Hana Cultural Center say, “The Hawaiians were the finest stone adz
makers in Polynesia. One of the best quarries was atop Haleakala.” The various quarries
throughout the islands were incomparable to Haleakald's second-to-none quartry.

There were certain protocols to commence prior to excavating the basalt rock
which was used to create the adzes. The following is a chant from David Malo’s
Hawaiian Antiquities.

E Kine uakea, Eia ka “alana
He moa ualehu. He moa uakea, He moa *‘ula hiwa.
He ‘alana kéia id ‘oe Kane,
No ke ko‘i kalai,

Ko'i kua,

Ko‘i kikoni,

Ko'i lou,

He ko'i e kai e, kalai ai ke ki‘i,
He ko‘i ou e Kane,

ke Akua ola.

ke Akua mana,

ke Akua noho i ka ‘iu‘iu,

ke Akua i ke ao polohiwa.

This is a praise given to Kane, he who was responsible for the excavation and making of
the ko*i. The chant explicates, “He ‘dlana k&ia i3 ‘oe Kane.” (an offering to you, Kine).

Hawaiians were extremely skilled in crafting the adz. As historic sculpture reveals, the
carving techniques of ancient Hawai'i were not crude, nor did they hinder the control of
the medium. Carvers of the large temple images, and probably of many smaller types,
were not mere craftsmen, but instead they were the Kahuna Kalai (Priest Carvers) -
selected by traditional methods, they were trained and initiated in the rites of the order of
the type of work that they would do.

It is interesting to note that there are no differences found in the quality of tools used by
Kahuna and Ali*l, and those used by farmers, fishermen, and other professions. All
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maintained the same high quality, across the lines of what western society termed as class
distinction.

Adzes are older than the time of Wiakea. The adzes used to hew Kumu‘eli and
Kaloliamaiele [Kaloloamaile] - the canoes of Wiikea mna -- were ko*i meki, of iron,
possibly. Their names were Haumeku and ‘Olopu, and they were adzes that belonged to
Hawai'i nei from remote times. Makilihoahoa‘aikalani was the large chisel, kila nui, that
gouged the canoes; it was also iron.

As shown through the chants, and the relation of Wikea's adzes, there is a strong bond
between the tool and the kanaka. There was also a strong relation between the process of
making ko*i and the areas of gathering the basalt rocks they used. Haleakald was known
to be the prime spot to gather the rocks to create these useful tools.
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ARCHAEOLOGICAL CULTURAL ASSESSMENT SURVEY
Archaeologlcal Survey at Mount Haleakala, Maui Hawai'i - '

Locatlons of Archaeoloclcal Sites 50-11-2805 through’ 50- 11-2808

'Around the Rim of Kolekole I‘Il“ in relatlon to Ex1stmg and
-Proposed MSSS Facilities . ‘ A

By Sheldon Brown and Erik F redericksen

Walking assessments of archaeological sites were made in August
and November, 2002 at the summit of Mount Haleakala within the
Science City Boundaries as outlined by the University of Hawai‘i.
The survey area was concentrated around the rim of Kolekole hill

and the surrounding observatories of the Maui Space Surveillance

System and Faulkes Telescope complex. (See map)

The sites documented were Hawaiian ceremonial rock formations,
petroglyph, a possible Hawaiian burial site and a number of

temporary habitation shelters.

Photographs that were taken documented the formations and the

overhang “dew” or “blister” shelters.

Archaeologist Erik Fredericksen, Principal Archeologist for
Xamanek Researches and CKM Cultural Resource Personnel,
Sheldon Brown, spent the morning and afternoon doing
documentation work of the area sites. Accompanied photos were

taken by Mr. Brown.



SUMMARY

Mount Haleakala has been considerably impacted by the latest
construction of the various telescope observatories and building
facilities. Previous unidentified cultural resources were identified
during the archaeological inventory survey of the Science City
area. Most of the area sites identified consist of temporary
habitation or wind shelters, two petroglyph images, one site
interpreted as a possible burial and two are believed to have

possible ceremonial significance.

The sites are of important cultural value and have yielded
important information for research on prehistory and qualify for
significance because of their information content, under the State
and Federal historic preservation guidelines. In addition, the
possible burial and petroglyph sites qualify for cultural
significance. The Native Hawaiian people, due to their association
with cultural practices that were once carried out(and still
performed today), know that this area provides si gnificant

traditional cultural value.
Finally, it is of great importance that the various sites surveyed on

mount Haleakald be assessed as a remnant of a Native Hawaiian

cultural landscape, because of its ceremonial and traditional
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importance to the Native Hawaiian people. The entire Science
City site complex may qualify for importance under all guidelines
set forth by Rules Governing Procedures for Historic Preservation

Review (DLNR 1996; Chapter 275)



RECEIVED AS FOLLOWS

Pnotographs associated in telation to Archaeological Site 50-11-28
50-11-2808 around Rim of Kolekole Hill in relation to existing and

MSSS Faciities

Overhead view of Kolekole, (“Science City") of Haleakald Isiand of Maui, Hawai¥

-

Photos of Sites A, B. C. D.
Habiation Sheltters, Hock
Formations, Pelroglyph
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LECEIVED AS FOLLOWS

High Altitude Observatory
18.1 Acre Site
Tax Map Key 2-2-7-08, Island of Maui

Overhead view of Kolekole, *Science City™) of Haleakala Island of Maui Hawai'i
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TOPOGRAPHY MAP OF HIGH ALTITUDE
OBSERVATORY 18.1 ACRE SITE
KOLEKOLE, HALEAKALA
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Iligh Altitude Observatory
18.1 Acre Site
(Picture taken looking towards [Taleakala National Park
 Visitors Center) ez
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INTERVIEWS

CHARLOTTE NINA MAXWELL

INTERVIEWER: Charles Kauluwehi Maxwell Sr.
PERSON INTERVIEWED: Charlotte Nina Maxwell, 64 years old
OCCUPATIé)N: Kumu Hula of 33 years

DATE AND TIME: 12/28/02 7:00 p.m.

PLACE OF INTERVIEW: Home, Pukalani, Maui, Hawai'i

I have been a resident of Pukalani for almost forty years. As a child during World
War 11, my father worked for the military as an electrician at the top of Haleakala.
I remember the roads being very narrow and winding.

Now, as a Kumu Hula for over thirty years, | have traveled to Haleakala many
times for spiritual guidance. In doing chants or mo‘olelo (storytelling), you must
go to the source, to the inspiration that connects you so that you may experience
the spiritual essence of what you are trying to convey. It is not something that
you can hold in your hand, it is not tangible, but you actually can feel the presence
of the Gods.

Many legends are associated with this famous mountain, where two Goddess
reside but not in tandem. The Goddess Pele of the volcano and the Goddess
Poliahii of the snow. Poliahii will only grace us with her presence when Pele is
not in residence of her domain. Sometimes the two may battle but only if a male
suitor is involved.

The Order of Paliki, a priestly order, conducted their ceremonies upon this
mountain top. They painted their bodies red with lepo ‘@lae, wore white kapa,
carried a ki‘i mounted with a pig's head and ceremoniously walked around the
crater rim, Kolekole and the entire crater area. They usually performed this ritual
during Makahiki.

I'have also heard that in ancient times travel from Haleakali to the Big Island was
achieved by traveling in an underground lava tube underneath the Alanuihdha
channel. Also, a lava tube from the mountain top to Keanae afforded them
another way to travel between these points.

To me these buildings and further construction are an obstruction to the spiritual
environment and breaks the /nana of Haleakala. It would also cause me further
restrictions in being able 1o walk the grounds that I find sacred. As a Kumu Hula,
1 gather many types of flora and fauna for adornments. But, on this area the
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spiritual essence is of greatest importance to me and my teachings. This area
affords me a connection to the Kapo'e ka wa Kahiké.

FRED KANOHO
INTERVIEWER: Charles Kauluwehi Maxwell Sr.
PERSON INTERVIEWED: Fred Kanoho, 81 years old
OCCUPATION: Retired Mechanic
DATE AND TIME: December 12, 2002
PLACE OF INTERVIEW: 1082 Puana St. Makawao, Maui

Mr. Kanoho related that he was born in Waikapu on March 21, 1921, In the later
part of his iife he worked in Haleakala Crater with the Civilian Conservation
Corp. and lived in Haleakali Crater for months at a time. He belonged to a group
of workers that were hired in 1940 to 1944 by the Federal Government. They
were employed to repair the trails within Haleakald Crater. Even though they
worked throughout the Crater, he did not hear or know of any stories or legends
about Haleakala. When he was young he knew of several Kiipuna who had
information about the spiritual and cultural aspects of Haleakala, but they have
long pasted on. He had no further information to offer.

DAVID PU‘U
INTERVIEWER: Charles Kauluwehi Maxwell Sr.
PERSON INTERVIEWED: David Pu‘u, 69 years old
OCCUPATION: Self employed
DATE & TIME: Dec. 11, 2002
PLACE OF INTERVIEW: 80 Hoomaha St., Makawao Maui

Mr. Pu‘u was born in Huelo, May 25, 1933. He stated that he did not know much
about Haleakala because whenever he would go into the Crater, it would be only
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for the purpose of hunting. He did not know of any cultural practices that were
done at the top of Haleakald. He had heard that people still go up to do cultural
things, but he did not know where and when it is done. Most of the Kiipuna that
had information have long passed away.

21
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IN-DEPTH CULTURAL OVERVIEW

An in-depth Cultural Overview of the High Alitude Observatory
18.] acre site
Tax Map Key 2-2-08, Haleakala, Island Of Maui, Hawaii

Prepared by Kahu Charles Kauluwehi Maxwell Sr.
CKM Cultural Resources

Introduction:

In conducting a Traditional Practices Assessment for the summit of Haleakala, one must
realize that due to the constiuction of the existing buildings over the past seventy plus
years, much of the physical evidence of ancient Hawaiian traditional and cultural
practices in the area was destroyed. Also, the use of western man in the construction
played a role in the destruction, because they were unknowingly destroying and building
upon sites used for traditional practices.

As shown in oli (chants) and the mo ‘olelo_(stories) about the summit of Haleakalj, these
speak of this exact site being used for a training 2round in the art of K@huna, (priest,
wizard, expert in a profession) by Ka@huna Po'o (High Priest). This site was sacred to
them because of its height and closeness to the heavens. In primordial times, legend tells
us that this site was revered by the demi-god Maui. He stood with one foot on this site
{Kolekole) and the other foot in the Crater, and lassoed the sun as it went by to slow it
down so that his mother could dry her kapa cloth. Maui prepared his lasso at the heiau
(temple)located on the Kapalaoa ridge, on the south ridge of Haleakald Crater, which can
still be seen today.

According to the archaeological survey attached to this report, evidence was found of
ko‘a (ceremonial rock formations) and temporary habitation shelters which are located
throughout this study area.

According to informant Kumu Hula Nina Maxwell, an order of priesthood called Palikii
were caretakers of the summit and would conduct ceremonies during the Makahiki
festivals. She further mentions that she frequents the site to get “spiritual guidance” from
the gods of this area.

The ancient spiritual use of the mountain was for meditation and receiving of spiritual
information by Kahuna Po‘o. It is a place where the tones of ancient prayer are balanced
within the vortex of energy for spiritual manifestations. In ancient times, only Kahuna
and their hawmana {students) lived at Haleakald, for conducting their initiation rites and
practices. Commoners were not allowed anywhere on the summit of Haleakala, with the
exception of practitioners, who were practicing their arts.
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Conclusion - Eia ka 1a kau:

Throughout this report it has been shown that Haleakala was more than a sacred vicinity.
It is the temple. It is the graveyard. It is a focal point for mana. Traditional Hawaiians livedon a
reciprocal life style: aloha ‘ina’- one expresses aloha to the land and the Jand expresses aloha
back by providing food and shelter, and every other necessity. Many traditional ceremonies and
procedures were conducted at the summit of Haleakald. As a Kanaka Maoli and having been
brought up in a traditional Hawaiian family, it is difficult to describe in western words the
feeling of being part of the *iina and the intricacies that s mandated of one who is with the koko
(the blood).

When the first buildings were built on Haleakala, the Hawaiian people could not voice
their opinion or their disapproval of the construction because it was not proper at the time. To do
so, they would suffer all kinds of retributions to themselves and their families. They would only
grumble amongst themselves about how the sacred mountain was being desecrated by these
buildings. Only within the last 30 years would the Hawaiians share their concerns about issues
like Haleakald, and the proliferation of Western culture on other sacred sites. In the past it was
not proper to talk about the sacred practices that occurred on Haleakal3, but because of the
danger of these sacred sites being obliterated forever, the mo 'olelo (story) is now being told.

Haleakala’s environment is extremely fragile. and unnezessary construction will only
threaten the environment further. Such actions will cause the downfall of wanton amounts of
endangered species, including the fauna, flora and wildlife. It would cause a cultural destruction
of this Wahi Pana (Legendary) place.

The title of this report is simple: *Kai 1 Ka Mauna - Upright at the Mountain.” This phrase
has more meaning than just what is literally translated. “Kii I Ka Mauna,” also refers to the
resistance needed to prevent further destruction of one of the most sacred places belonging to
Hawaiians. It also refers to the strength that is needed too, like the **a‘ali‘j kit makani,” the
‘a‘ali*i - untouched from the strong winds.

Certainly, no one would build in the middle of Vatican City, Mecca, or the even White
House, for that matter. Hawaiians expect the same respect for their sacred s ghts as well.

Kii I Ka Mauna!

1 Glossary Term
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Glossary:

Kolekole - Land section in Kilohana and Mikena. There are two versions of what
Kolekole means: (1) One account explicates that Kolekole was named after the fish,
Kole. Kole’s skin color is a rusty deep brown, almost like the cinders at Kolekole. (2)
The second account states that Kolekoke is the Hawaiian word for ““talk story.”
Some believe that it was an area where Kahuna Po‘o (Head Priest) would convene to
discuss Issues.

‘Aina - Land

Ka wa kahiko - In the time of the traditional.

Ka po‘e o ka wa kahiko — The people of old.

Akaka wale o Haleakala — In full view is Haleakala.

Kanaka Hawai‘i — Kanaka: Person, Hawai‘l: Descriptive. lit. native of Hawal'i.

La - Sun

Koko - Blood

Kumu Hula — Master Hula Teacher

Kupuku- General name for fern, but also used as offspring

Mo’olelo - Story

Pu‘u — Hill, point.

Helau - Temple, place of worship.

Iwi - bones

Lua meki — Burial pit

Waoakua - Vicinity in which the gods and goddesses reside.

Wahi Pana ~ Legendary place.

Aloha ‘aina - Love for the land; aloha implies reciprocation, therefore to survive
one must love the land and in return in will care for you.

Mana - Supernatural or divine power
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DEPARTMENT OF THE AIR FORCE RECEIVED

Alr Force Rasearch Laboratory (AFMC)

mg 29 Rt 20l

BELT COLILID DANA
21.0ct 04

Det 15, AFRL/CC
535 Lipoa Parkway, Suite 200
Kihei, HI 26753 -

Ms. Cathleen Dagher

State Historic Preservation Officer
Kakuhihewa Building, Room 555
601 Kamokila Boulevard

Kapolei, HI 56707

Dear Ms. Dagher,

The Air Force, in coordination with the University of Hawai'i Institute for Astronomy (UII IfA), is
preparing an Environmen:al Assessment (EA) under the National Environmental Policy Act of 1969
(NEPA). Pursuant to Section 106 of the National Historic Preservation Act (NHPA), the Air Force is
initiating consulation with your office regarding the proposed construction of a Mirror Coating Facility
addition to the Advanced Electro-Optical System (AEOS) telescope structure ajop Haleakal, island of

Maui, Hawai'i (see Attachment).

The Air Force seeks your concurrence with our determination that the project is not likely to adversely
affect cultural resources. This conclusion is based on information from the Draft Long Range
Development Plan for UH IfA Complex (LRDP) (KC Environmental, July 2004). The LRDP included: a
Cultural Resources Evaluation for the Summit of Hualeakalid (CMKculturalresources March 2003), a
Traditional Practices Assessment for the Summit of Haleakald (CMKculturalresources December 2002),
and an dArchacological Inventory Survey of 18.1-acre parcel at Science City (Xantanek Researches April

2003).

The project area is located within the Crater Historic District Haleakala National Fark (National Register
of Historic Places Site 50-11-1739). While no archacological sites have been recorded within the
proposed Mirror Coating Facility site or at the proposed construction laydown arzas, there are 10 sites
located in the vicinity. Archaeological resources identified to the cast and south of the AEOS telescope,
would not be disturbed by the proposed activitics (see Attachment). However, to ensure protection of all
nearby archaeological resources and maintain respect for the summit's cultural resources during the
project’s construction phase, the following measures would be implemented.

e A Cultural Specialist will be retained at the carliest stages of the planning process. This specialist
will monitor the construction process, and consult with and advise the on-site Project Manager
with regard to cultural or spiritual issues to be addressed. The Cultural Specialist would be a
kanaka maoli, preferably a kupuna {clder), and a kahu (clergyman) as well, and one who has
personal knowledge of the spiritual and cultural significance of Haleakald.



The cultural and archeological sites and features identified in the Archaeological Inventory
Survey will be protected and preserved per Hawaii Administrative Rules, Title 13, Sub-Title 13,
Chapter 277 “Rules Governing Requircments  for Archaeological Site Preservation
Development.” Protection will include the establishment of clearly marked buffer zones and
periodic monitoring by both the project Archacologist and Cultural Specialist throughout the

construction process.

Construction crew members and permanent employees working at Haleakald Observatories will
attend UH-approved “Sense of Place” training prior to working at the project site. This training
will instruct individuals on the cultural and historic significance of the Haleakald Summit, as well
as describe the spiritual essence of the area’s natural resources.

An area consisting of approximately 24,000 square feet and located southwest of the AEOS, will
be set aside in perpetuity for the sole use of the kanaka maoli for religious and cultural purposes,
on a non-interference basis with site activities.

Fassive in-place prescrvation will be continued for features that were identified and listed with
SHPO (i.e., sites 4836, 2806, and 2805), and those previously detineated with post and railing
boundaries. No new fencing or other demarcations would be added to the more recently identified
features, so attention will not be drawn to them.

We would appreciate any comments you may have on our proposed approach. Our planning schedule is
such that we must prepare the Draft Environmental Assessmenz by November 2004; therefore, we hope to
hear from you within 30 days. We will be in touch with you by teicphone shortly to follow up on this

letter.

Thank you for your attention o this request. We look forward to working with you.

1 Atch

Sincerely,

BRENT A. RICHERT, Lt Col, USAF

Cultural Resources at Haleakala Observatorics Commander

il
3|
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PGTEA T, YOUNG

LINOA LINGLE mumwmﬂl
QOVERNGR OF Meaiua COMM ERON OW WATIR RIESOURCT intADDMNT

SOn Yo Aoyl CCLAN RACREANON
mm
mu‘l’l?llﬂ OQOAFTAL LAMDS
POARStRY 80 vl DUFE
HETORC PRESEAATION
$TATE OF HAWAII LT B L o
DEPARTMENT OF LAND AND NATURAL RESOURCES e s
POST OFFICE BOX 621 B4 g
HONOLULY, HAWAII 96809
HAWAL| HISTORIC PRESERVATION
DIVISION REVIEW
Log No.: 2005,0869

Doc No.: 0504CD14

Applicant/Agency: Brent A, Richert, Lt Col, USAF Commander
Address: Depariment of tﬂe AirForce

Alr Foros RauaLch L.aboratory

Deai 15, AFRUCC

535 Lipoa Stre

Kihel, Hawalf 98753

SUBJECT: REVISED: Natigna! Histeric Preservation Act Saction 106 Review - inltlallon of
Consutistion/Request for Concurrence Regarding the Construction of the
Proposed Mirror Coafing Facility Addition to the Advanced Elsciro-Optical

Systemn al Halsakala
Ahupua a: ' Papa‘anul
District, Islang; Makewao, Maui
TMIK: (2} 2-2-007:008

1. We believe there are no histotic proparlaes prosemt, because:

. @) intensive cullivation has altered|the land
_¥__b) residential developmenturbanization has akered tha land
¥ _ ¢) previous grubbing/grading has gttered the land
____ d) sn acceptable archaeological apsessment or Inventory survey found na historic
properties
¥____ &) other: Although historic altes ar¢ In tha vicinity, none are in close proximity to the
project area

2. This project has already gone through the historic preservation review process, and mitigation has
been completed.

i Thus, we befleve that "no historic groperiies will be afiected” by this underiaking
In the event that historic sites (humap skeletal remains, etc) are identified during the consiruciion
activities, all work needs to cease in th%medlate vicinity of the find, the find needs 1o be protecied from

additional disturbance, and the State oric Preservation Cffice needs to be contacted immediately at
2435169, on Maul, or af (808) 602-8023, on Oahu, :

%\m APR 14 2155
Staff. : Date:

Petex T. Young
State Historic Preefvatiop Ofticer

CD:len




Appendix C

Section 7 Consultation Letters



DEPARTMENT OF THE AIR FORCE RECE|VED

Alr Fone Research Laberatory (AFMC)

22 Oct 04

Det 15, AFRL/CC
535 Lipoa Parkway, Suite 200
Kihei, HI 96753

Mr. Jeff Newman

Acting Field Supervisor

Pacific Islands Fish and Wildlife Office
300 Ala Moana Boulevard, Room 3-122
Honolulu, H1 96850-0056

Dear Mr. Newman,

The Air Force, in coordination with the University of Hawaii Institute for Astronomy (UH IfA), is
preparing an Enviroamental Assessment (EA) under the National Environmental Policy Act of 1969
(NEPA). Pursuant to Section 7 of the Endangered Species Act (ESA), the Air Force is initiating informat
consultation with your office regarding the proposed construction of a Mirror Coating Facility addition to
the Advanced Electro-Optical System (AEOS) telescope structure atop Haleakal3, island of Maui, Hawaii

(see Attachment 1).

The Air Force seeks your concurrence with our determination that the project is not likely to adversely
affect any listed species under U.S. Fish and Wildlite Service (USFWS) jurisdiction. This conclusion is
based on information from the Draft Long Range Development Pian for UH If4 Complex (LRDP) (KC
Environmental, July 2004) and the Biological Assesiment for Maui Space Surveillarace Site Expansion,
which was prepared for previous construction in the area and was included as an appendix to the 1994 EA

for the AEOS telescope facility.

According to the LRDP, the project site includes one Federally listed threatencd flora species and the
summit area includes three Federally listed endangered faunal species. A discussion of each of the four

species and the anticipated effects follows.

1. The Haleakala silversword (drgyroxiphium sandwicense subsp. Macrocephalum) has been identified
at the proposed construction site (sec Attachment 2). Approximately 20 new plants have recently
been found growing at MSSC. Three of the previously observed plants at Haleakasld Observatories
are located within the proposed Mirror Coating Facility sitc and would be redocated within the
Haleakala Observatories, with USFWS coordination and National Park Service (NPS) direct
supervision. No silversword critical habitats have been identified at the site. Construction activities
would include NPS inspections of loads and equipment 10 prevent the inadvertent introduction of
non-native species to the summit.

2 The Hawaiinn Dark-ramped Petrel, or “Ua‘u (Pterodroma phacopygia sandwichensis), is present in
the summit area. There are no burrows located within the proposed Mirror Coating Facility site or
construction staging area. However, several burrows are located along the southeastern perimeter of
Haleakala Observatories, approximately 475 feet from the proposed facility and greater than 200 feet
from the anticipated construction staging area (sec Attachment 3, which will not be included in the
EA). The following measures would be implemented to minimize potential impracts on the *Usa®u:

BELT COLLInG Tlavall

M ey 29 PHO2: 04



contractors would be required to participate in IfA pre-construction briefings on environmental
sensitivities; heavy equipment would not be operated within 300 fect of burrows during the February
to November nesting season; the use of fencing would be avoided, if possible; the contractors would
make every effort not to use lighting the same color as stars, and instead use colors such as red, blue,
or orange; all lighting would be shielded from above and would focus on the ground; and contractors
would frequently remove trash to avoid attracting ‘Ua‘u predators. The Biological Assessment
anticipated that construction noise levels up to 84 dBA at a burrow would have no effects on ‘Ua‘u
reproductive success. Noise levels at the nearest burrow are not anticipated to reach or exceed 84
dBA.

The Hawaiian Nene (Nesochen sandvicensis) has been known to fly over Haleakald Observatories,
although the entire summit area is outside the known range of the bird.! During construction of the
Mirror Coating Facility, construction-related traffic at Haleakald is anticipated to temporarily
increase, as it did during construction of the AEOS telescope facility. However, as stated in the

Biological Assessment, the risk of vehicle collisions with nene are expected to be extremely unlikely.

The Hoary Bat (Lasiurus cinereus semotus) resides in the lowlands of the Haleakald slopes. Even
though several sightings have been reported near the Haleakald Observatories, it is considered
unlikely that the bat is a resident of the area, duc to the relatively cold summit temperatures and the
very low abundance of flying insects, the primary prey of the bat.? Therefore, no adverse impacts to
the Hoary bat are anticipated.

Our planning schedule is such that we must preparc the Dsaft EA by November 2004; therefore, we hope
to hear from you within 30 days. We will be in touch with you by telephone shortly to follow up on this

letter. -
' Sincerely, '
Vit z AM
3 Atch BRENT A. RICHERT, Lt Col, USAF
1. Proposed MSSS Site Plan, proposed Commander

Mirror Coating Facility location

2. Silversword (drgyroxiphyium sandwicense subsp.
macrocephalum) locations at Haleakala Observatories
3. Location of ‘Ua‘u burrows in

Relation to Haleakala Observatories

' Bocing LTS, The Bocing Company. 2004. Integrated Natural Resources Management Plan for the Maui Space Surveillance

Complex.

2 ibid.
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United States Department of the Interior

FISH AND WILDLIFE SBRVICE

Pacific Islands Pish and Wildlife Office
300 Ala Mozna Boulsvard
Room 3-122, Box 50088
Honotuh, Hawsi'i 96850

DEC ~3 204

Brent A. Richert, Lieutenant Colone]
Department of the Air Porce

Alr Force Regearch Laboratory (APMC)
Det 15, AFRL/CC .

535 Lipoa Parkwey, Suite 200

Kihei, Hawaii 96753

Dear Licutenant Colonel Richert:

Thank you for your letter dated Octaber 22, 2004, rogarding your proposed project to construct &
mirror conting facility addition to the Advanced Electro-Optical System teloscope structure atop
Haleakals, Maui. We received your letter on October 26, 2004.

Based on our revicw of the information contained in your letter and in our files, including data
compiled by the Hawaii Natural Heritage Program, we concur with that the federally listed
Hawaiian dark-ramped petrel (Prerodroma phaeopygia sandwichensis), Hawailan goose (Branta
fandvicansts), Hawaiian hoary bat (Lasiurus cincrens semotus), and the Haleakala silversword
(Argroxiphium sandwicense subsp. macrocephalum) oceur within the project area. However,
we do not conour with your determination that the proposed project is ot Likely to adversely
affect the Haleakala silversword and the Hawailan dark-rumped petrel.

Although relocating Haleakals silverywords can be succeisful when they are small in size,
relocating larger silverswords {s not very succesaful (Marlc Bruogmamn and Greg Koob, personal
communicatiop, 2004). According to the report entitled Botanical Swvey University of Hawaii
“Haleakela Observatories” Island of Maui, Hawaii, conducted by Forest and Kim Starr in
November, 2002, the silversworda that are 1o be relocated are larger in size (approximately 20
inches in diameter); therefore, we anticipate that relocation is likely to adversely affect them,

In addition to negatively impacting Haleakala silverswords, the Hawelian dark-rumped petrel
may 2lso be adversely sffectad by the proposed project as a rosuit of ground vibrations from
large equipment. This negative impact was shown in the 2001 road resurfacing project in
Heleakals, where as 8 result of the road project, siguificantly lower pumbers of birds fledged.

" 'TAKE PRIDE
INAMERICA

DEC-07-2004 TUE 02:49 PH 808 248 1354 P, 02 Fi
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Breat A, Richert, Lieutenant Colonel 2

We understand from your lene.r,thnhuvyequipmzmwillnntbe operated within 300 fect of the
burows diring the nesting seeson; however, we do not know if this is fer enough to cosure that
the burrows will not be negatively impacted. Your letter refers 10 the Biologica! Assessment for
Maus Space Surveillinoe Site Bxpansion which was included in your 1994 Eavironmental
‘Assessmaent. Unfortunately, we do not have this document on file snd can not confinn thet naise
levels up to 84 dBA xt & burrow will have no effect on the Hawailan dark-rumped petrel’s
reproductive suocess. In addition to impacis from ground activities, lights will bo operated at the
sight and it may not bé possible to place the lights in 2 marmer that avolds negativoly impacting

the petrels.

We appreciate your efforts to conserve endangered spoc
with you. Please contact Blizabeth Sharpe, Fish and Wildlife Biologist (phons: 808/7

Eax: 808/792-9581).
9incercly, %— :

o Gina M. Shultz .
Acting Pield Supervisor

ies and would like to discuss this project
92-9400;

TOTAL P.B3

DEC-07-2004 TUE 02:43 PH 808 249 1354



DEPARTMENT OF THE AIR FORCE

Air Foree Research Laboratary [AFMC)

02 June 2005

Det 15, AFRL/CC
535 Lipoa Parkway, Suite 200
Kihei, HI 96753

Mr. Patrick Leonard

Acting Field Supervisor

Pacific Islands Fish and Wildlife Office
United States Department of the Interior
Box 50088, Room 3-122

300 Ala Moana Boulevard

Honotulu, HI 96850-0056

Dear Mr. Leonard,

The Air Force Research Laboratory (AFRL), in coordination with the University of
Hawai‘i Institute for Astronomy (UH IfA), submitted a letier to your office on 22 October 2004
requesting concurrence that the proposed construction of a mirror coating facility addition o the
Advanccd Electro-Optical System (AEOS) telescope structure atop Haleakala, Island of Maui,
Hawai'i is not likely to adversely affect any listed species under U.S. Fish and Wildlife Service
(USFWS) jurisdiction. USFWS had concerns about potential censtruction impacts on the ‘ua‘u
and the ‘ahinahina. Due to your concemns that the federally listed Haleakala silversword or
‘ahinahina (Argyroxiphium sandwicense subsp. Macrocephalum), and Hawaiian dark-rumped
petrel or *uatu (Prerodroma phaeopygiu sanchwichensis) might be impacted a second letter was
sent to you rcquesting formal consultation on 2 May 2005. We have reconsidered the
configuration of this facility, reconfigured it to be built on existing paved areas, and now believe
that the construction of the AEOS addition is not likely to adversely affect the ‘ua’u, *ahinahina,
the néneé or the Hawaiian horay bat.

The AEOS Mirror Coating Facility (MCF) addition would be located within conceptual
building outline presented in the 1994 EA and would not cxtend outside the existing paved areq,
The contract for the consiruction of the proposed mirror coating facility is a “design-build” effort
so the exact dimensions are not known at this time but the facility cannot be greater than 9,752
square {eet (306 squarc meters) due to cost and scope constraints. The contractor will be
required to construct the facility within the area shown in attachment 1. The projcct is located in
previously disturbed areas, entirely on existing pavement, and is not within or near any eritical
habitais of listed species. The staging arca will not be located in a sensitive area where species
may be present, their constituent clements may be present, or where burrows may be present,
Construction activities will be kept within the proposed project and staging area footprints. The
construction arcas will be flagged and marked so the work area is well defined and so contractors
do not wander into any areas that may have undiscovered seedlings or burrows.

The carliest construction would begin is 15 November 2005 and is expected to be
complete by 25 August 2006 (CDUP expires on August 25th). The “design-build” approach




Page 2 of 3

allows the government to identify specific construetion practices that will minimize vibration
levels and to conscientiously manage the impact on the environment, In 1993, the Air Force
contracted Dames and Moore 1o perform vibration measurements of consiruction equipment to
ensure proper planning for construction of the AEOS facility, sce attachment 2, Results of the
study in Attachment 2 indicate that the 12-ton vibratory smooth drum roller produced preater
vibrations than did any other piece of construction cquipment, 0.0032 jps (transverse), 0.0010 ; ps
(vertical) and 0.0020 ips (longitudinai) operating at maximum vibration energy. The typical
human perception level for transjent type vibrations is about 0.033 ips, Construction of the
mirror coating addition will not even approach this level. We are planning to leave the existing
pavement in place. To achieve the required floor strength for the mirror coating facility, we may
add additional concrete on top of the existing pavement, and we may also nced to saw cut and
remove some existing pavement for the footings and add stronger or deeper concrete at those
points. The vibrations from the foating construction should be minimal in time and intensity, and
we will not use vibratory rolicrs during the mid-February to mid-November *ua'y nesting scason,
or other construction cquipment that could cause ground impacting vibration.

‘Ua'u burrows are not located in the proposed construction site or staging arca. Several
burrows are located along the southeastern perimeter of Haleakala Observatorics, approximately
450 feet from the proposed facility and greater than 200 fecl from the construction staging area.
Several burrows are also located northwest of Haleakals Observatories, approximately 400 feet
from the anticipated construction staging area, see attachment 3. Informal consultation has
occurred between Ms, Elizabeth Sharpe, USFWS, and Ms. Michelle Hedrick, AFRL, on 25
February 2005 and follow up discussions have taken place with Ms. Marliet Zablun on l June

2005.

AFRL plans to take the following measures to ensure the Hawaiian dark-rumped petrel,
‘ua‘y, is not adversely impacted from the proposed construction.

1. Contractors will be required 1o participate in IfA pre-construction bricfings on

environmental sensitivities;

2. The AF will not induce *ua’y disturbing-ground vibration during the mid-February to
mid-November nesting scason. When construction activitics must be conducted
while the ‘ua‘u are present, steps will be taken to minimize the level of vibration, AF
will measure ground vibration during construction activi tics;

3. Ground disturbance activitjes at the construction staging area will not exceed current
and past operations (vehicle movement, personnel walking, cquipment/supply storage
and handling);

The contractor will not construct fences, to prevent ‘ua*u mortal ity from collisions.
Contractors will not perform construction at night;

Contractors wil] be required to use tight lidded trasl containers and remove irash and
organic waste from the construction site daily to avoid altracting ‘ua‘u predators;

7. AF will work with Haleakals NPS to monitor the burrows during the construction,

Oy L by

One ‘ahinahina plant is currently located near the construction area but is not in the
newly defined construction site. This plant is greater than § feet away {rom the construction area
and is protected by a retaining wall located at the edge of the conerete pad, attachment 4. Ng
‘ahinahing eritical habitats have been identifted at the AFRL site, Liscussions between Ms,
Christa Russell, USFWS and Ms. Michelle Hedrick, AFRL, regarding the *ahinahing have been
ongoing. The following activitics would be implemented to further protect the ‘ahinahing,




Page 3 of 3

1. The AF will prevent the introduction of invasive, non-native species to Haleakal3
summit during construction by:

a. Requiring the contractor to use new materials in construction, to minimize
importation of freshly quarried aggregate materials.

b. All vehicles and equipment will be visually inspected for plant material
and invertebrates which will be removed at the lowest possible elevation
prior to transit through the park to the jobsite, or if being transported onto
the Iskand of Maui, at the port of origin, Construction equipment requires
steam cleaning.

¢. All construction personnel will be required to wear clean footwear and
clothing prior to driving up to the summit arex.

2. The AF will prevent the spread of an invasive, non-native species from the project
arca to other areas at the summit and into Haleakali National Park by:

4. Botanical and entomological inspections of project area will be performed

* during construction and at two month intervals to onc year after
construction is completed. If any new non-native plant or invertebrate
species are detected, AF will coordinate with HNP on cradication.

Cumulative impacts on the ‘ahinahina and the *ua‘u for the proposed construction are
not anticipated. Please let us know if you concur with our determination that the proposed
construction project is not likely to adversely affect any federally listed specics at Haleakala; the
Hawaiian dark-rumped petrel or 'ua‘u, Haleakald silversword or ‘ahinahi na; and the Hawaiian
nénc and Hawaiian horay bat as identified in our 22 October 2004 submission, If you have any
questions, please contact Ms. Michelle Hedrick at 505-846-4574.

Sincerely,

\'/ﬁzi-u/f"& CZ 7

H . M
BRENT A. RICHERT, Lt Col, USAF
Commander

Attachments:

1. Proposed location of AEQOS Mirror Coating Facility
2. Dames and Moore Report 1993

3. 'Ua‘u burrows locations

4. Location of MSSC *ahinahina

cc:
AFRL/DEOS, M. Hedrick
UH I1A, M. Maberry

MNP, C. Bailey

Boeing LTS Maut, S. Shimko
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FINAL REPORT
GROUND VIBRATION MEASUREMENTS DURING
SOIL CEMENT TEST PAVING
MSSS ACCESS ROAD
HALEAKALA, MAUL, HAWAIL

Job Number 01016-361-011
May 3, 1993

DAMES & MOORE

Attachment 2



Z3% DAMES & MOORE

1050 QUEEN STREET, SUITE 204, HONOLULU, HAWAIL 96814
w {BOB) 593- 1116 FAX: (808) 593-1198

May 3, 1993

Mr. Walt Randle
Rockwoll Power Sysiems -
Premier Place
535 Lipoa Parkway, Suite 200
Kihel, Hawaii 96753

Flnal Repont

Ground Vibration Messurements During

Soil Cement Test Paving

MSSS Access Road

Haleakala, Maui, Hawaii

Nu 18- ]

Dear Mr, Randle;

Dames & Moore is pleased 10 submit this final report presenting the results of cur measurements
of ground vibrations observed duriog the test paving of the: soil cement section of the MSSS
access road. Measurement of vibrations generated by operstion of construction equipment used in
the test paving program are repored, as are vibration measurements obrained for operation of one
of the MSSS existing domes and for tourist related activities which take place in National Park
areas near the summit of Mount Haleakala,

The purpose of this investigation was to evaluate likely ground vibration which may occur at
petrel burrow sites during future consteuction, and to compare these with vibrations which have
been occusring in burrow areas on an ongoing basis.

If you have any questions concerning the findings presented in this report, please feel free to
contact this office at your convenience, We appreciate this OpporTuhity to have been of service to
you.

Yours very truly,
DAMES & MooORE

Tl & Ve

Thomas E. lense
Principal Geophysicist

TEI/MJIF
(3 copies submitted)

W16 21011:200A)

Attachment 2
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FINAL REPORT
GROUND VIBRATION MEASUREMENTS DURING
SOIL CEMENT TEST PAVING -
MSSS ACCESS ROAD
HALEAKALA, MAUI, HAWAII

1.0 INTRODUCTION

The proposed Advanced Electro-Optical System (AEQS) is to be constructed as a part of the Maui
Space Surveillance Site (MSSS) at the sumrmit of Halezkala, Maui. The U.S. Air Force - Phillips
Laboratory, Rockwell Powers Systems, and the National Park Service have a concern over the
possihility of eonstruction operations causing disturbance 10 an endangered bird, the dark rumped
petrel, which inhabits burrows in the vicinity of the summit of Haleakala.

To quantify an estimate of the vibrations which will be caused by future construction activities and
their possible disturbance of the pewel, this ground vibralion study was undertaken jointly by

.Rockwell Power Sysiems, the National Park Service, and Dames & Moore in January, 1993,

This report presents findings which indicate that vibrations from probable future construction activity
at the proposed AEOS site are within the range of vibration magnitudes, and can be controlled with
proper planning te not exceed the vibration levels that these birds arc currently experiencing.

During the vibration study, we took measurements of various pieces of representative construction
equipment 1o simulate probable vibrations to be generated during full construction opetations. These
measurements of ground vibeations were observed during the test paving of a soil cement section of
the MSSS access road,

In addition to measurement of vibrations generated by operation of construction equipment used in
the test paving program, vibration recordings were also obtained for operation of one of the existing
domes and for tourist related activities which take place in National Park areas nesr the summit of
Mount Haleakala, . The location of the MSSS facility and the ground vibration observation locations
in the National Park area are shown on the Map of Area, Plate |,

Vibration recordings refated to construction activities were obtained on January 20, 1993 during the
tese paving of the access road. Vibrations related 1o operation of the existing facility dome were also
obtained on that date. Recordings made in the National Park area were obtained on January 25,
1993. Assistance in obtaining the recordings in the park area and designation of locations in the park
where recordings were to be made was provided by National Park Service persunne}.

H
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2.0 PROJECT CONSIDERATIONS

The proposed telescope facility which is to be located at the summit of Mount Haleakala is planned
for construction in an area situated to the east and southeast of the existing facilities. Additionalty,
appurtenant facilities for the praposed telescope will be located immediately adjacent and south of the
existing facilities. Some known petrel burrows are located approximately 225 feet to the west of the
existing facllities. These burrows lay in openings in the basalt lava outcrops. Their location is
annotated as Observatory Monitoring Site un the Plot Plan, Plate 2. At the time the vibration
recordings were made, the petrel burrows were unoccupied, as they are reponted to be during each
winter scason.

The constryction adiivities undertaken to place a test strip of soil cement access road provided the
opportunity to measure ground vibrations generated by those activities. The roadway test strip is
located approximately €00 to 650 feet distant from the burrows, as shown on the Plot Plan, Plate 2.
The proposed telescope site {s about 100 feer west of the test strip.

In addition 10 the burrow sites Jocated in the vicinity of the MSSS$ facilities, other burrow sites are
found in National Park areas where activities related to the tourist industry take place nearby to the
burrow sites, Such activities include the operation of large tour buses along the roadway and in the
parking area at the crater overlook.

3.0 EQUIPMENT USED DURING TEST STRIP CONSTRUCTION

The primary purpose of the roadway test strip was to test soil cement pavement methods and the
durability of such pavement. The soil ccment pavement is belicved 10 be mare environmentally
compatible than Is conventiona! asphaltic concrete pavement.

A secondary purpose of test strip construction was to record the vibrations generated by various
equipment to be used during construction. The construction equipment used is listed as follows:

1 - 12 Ton Smooth Vibeatory 1 - 950E Loader
Roller, 8 feet wide 1 - Paving Spreader
1 - 10 Ton Pneumatic Tire Roller 1 - Tandem End Dump Truck
1 - Grader with tipper ! - Pug Mill with Hopper
1 - 4,000-gallon Water Truck I - Screen ANl

Of the equipment listed, we believe that the 12 ton vibratory roller and the pug mill are the 2
picces of equipment most likely to generate the largest vibrations during construction, The roller
can be operated at adjustable vibration energy levels. For this study, the roller was operating at
the maximttm vibration level. We note that this 12 ton vihratory roller is one of the largest on
Maui and is normally used for highway construction,

Other equipinent that we anticipate may be used during construction includes rotary drilling

_equipment, erection cranes, ready-mix cement trucks, bulldozers, and pussibly o hoe-ram. Based

upon our experience in monitoring vihrations al other construction sites, we anticipate that this
equipment will generate lower vibrations than the vibratory roller, ;

(2% ]
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4.0 METHODS

Ground vibration recordings were obtained using a three-component teansducer connected to 2
signal conditioning amplifier with output made 10 a sirip chart recorder and to an analog magnetic
rape recorder. The transducer, a Sprengnethcr made! S6000, is a velocily transducer with a
natural frequency of 2 Hertz, The transducer is configured to meusure vibratiuns along each of
three mutually orthogonal axes. ‘The signal conditioner, a Sprengnether model VS§1200, provides
calibrated output with the amplitude of signal directly related to the panicle velocity of ground

" motion. The VS1200 processes each of the three input signals correspondmg the three axes of the

transducer.

Hard copy records were obtained using three channels on a Gulton Industries four-pen strip chart
recorder. The strip chart recorder was configured with Gulton mode! TSC-801 amplifier plug-in
modutes. Both chart sensitivity and paper speed are selectable. Vibration time-histories ware
made at a chart speed of 1 mm per second. Archive recordings were made on magnetic tape
using a TEAC model R61 four-channed portable tape recorder.

At each recording locacion, the velocity 1ransducer was buried and covered with sandhags to
ensure good coupling with the ground. 1n cach location, the transducer was oriented such that the
longitudinal (radial} componeat of motion was aligned towards the source of vibration energy.

" “Thus, for the observatory sits, the fonginudina) axis was towards the roadway test strip. At the

ovetlook, the longitudinal axis was towards the parking area. At the roadway location, the
longitudinal axis was set perpendicular to the road.

The observatory transducer location was 600 to 650 feet from the access road test sirip, with the
transducer placed at an elevation 20 fect below the elevation of the MSSS facility. This location
was approximately 200 to 225 feet from the observarory dome Ii:2ated at the notthwest corner of
the facility. The overlook transducer location was sclected to be over the edge of the crater rim
at a spot below the overlook observation building, The transducer was about 25 feer below and
15 to 20 feet east of the castward wall of the building. The roadway transducer location was
selected 10 be on the crater side of the roadway, with the transducer appw:umatcly 75 feet off of
the centerline of lh: road and about 5 to 10 feet beluw the road elevation,

Recordings were ohtained at each of the locations on an intermittent basis, The records were
made to ohtain recordings of representative vibration generating activities and sources, For
construction activities, the equipment described earlier was in operation. For activities at the
overjook, records were made of bus traffic in the parking Jot and of the activities by people in
and around the overlook building. For the roadway location, records were obtained for passing
sutomobiles, trucks, and buses. During the peried when recordings were made along the
roadway, work was underway by a contractor to resurtace the road. A grader and a front-end
loader were intermittently in the area of the recordings.

: 5.0 RESULTS

Representative time-histories of the vibrations recorded at each of the Jocations included in this
study are presented in the Appendix. These time-histories demonstrate the level of vibrations
observed for the various sources included in the sidy, Following is 2 description of the findings
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tor each of the locations. All vibration amplitudes are reported as single amplitude, in units of
inches per second (ips).

A comparison of maximum vibrations from time histories with distance from the vibration source,
and human perception levels is shown un Plate 3, Recorded Maximum Vibrations Related 10
Varlous Activities at Haleakala Summit.

5.1 OBSERVATORY

‘I'he vibration records obtained during work on completion of the test strip paving indicated that
operation of the vibratery smooth-drum roller preduced greater vibrations than did any other
picce of equipment. The smooth-drum roller resulted in peak vibrations of about 0.0032 Ips
(transverse), 0.0010 ips (vertical), and 0.0020 ips (longitudinal) when operating at maximum
vibration energy. Vibration levels were much smaller when the smooth-drum roller was opcrated
al a suic condition. Other activities yielded peak events ranging from about 0.0004 ips to about
0.0018 ips. Horizontal motions typically exceeded vertical motions. Sustained motions during
cquipment operation ranged from about 0.0004 ips to 0.0015 ips.

During operation of the ¢xisting telescope dome, recordings showed that as the speed of dome
rotation was increased from z low of abour 2 revolutions per minute (RPM) 10 2 maximum of
about 10 RPM, vibration amplitudes typically increased. Peak motions at 2 RPM were about
0.0003 ips to 00012 ips (transverse), 0.0004 ips to 0.0010 ips (vertical), and 0.0008 ips 10
0.0020 ips (longitudinal). At I0 RPM, peak values increased to maximums of 0.0040 ips
(transverse), 0,0024 ips (vertical), and 0.0040 ips (longitudinal).

Motlons were not significantly diffecent when the dome was rotated counter clockwise as opposed
10 clockwise. Neither was there a consistent variation for rotation with the ohservation slot open
as opposed 10 being closed, Sustained motions during dome operation typically reached a
maximum of about 0.003 ips or less on the horizontal axes.

5.2 OVERLOOK

Our review of data a1 the overlook site indicates that whilc the objective of monitoring was to
observe vibrations related to tourist buses operating in the summit area, the largest vibrations
measurcd were related to footstens and opening and closing of the visitor center doors. Peak
vibrations of about 0.0040 ips (transverse), 0.0032 ips (vertical), and 0.0024 ips (longitudinal) -
occurred with the haed closing of the sliding doors on the overiook building. Buses operating in
the parking area yielded peak vibratiuns of shout 0.0004 ips to 0.0015 ips on the horizontal axes
and about 0.0010 ips on the vertical axis.

5.3 ROADWAY

Vibrations along the roadway were seen to range from peaks of about 0.0002 to 0.0022 ips
(horizontal axes) and 0.0004 ips (vertical) for autorobiles; to 0.0009 ips to 0.0025 ips thorizontal
axes) and 0.0007 ips to 0.0008 ips (vertical) for larger trucks and tour buses. The considerable
variation in these vibration ranges was related to not only vehicle size, but also to the speed of
passing of the vehicles, Faster moving cars and lighter trucks, in some cases, yiclded vibrations
equal to or cven greater than those from slower moving heavier vehicles,

01016 361-011:T8A) 4
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6.0 CONCLUSIONS

1. Vibration amplitudes av measured at the observatory, overlook, and roadside sites are wel)

helow the typical human perception threshold level for transient type vibrations which is
about 0.033 ips.

2. The 12-ton vibratory roller operating at maximum energy, when measured at a distance of

600 feet, had a peak vibration of about 0.003 ips. This vibration leve! is lower than the

norma! vibrations that petre! birds have been experiencing due to the opening and closing

of visitor center doors at averlook, and due to rotation of the telescope dome. It is only
slightly higher than vibration Jevels from vehicular traffic along the roadway and in the
parking lot at the crater overlook.

3. Because the 12-ton vibratory roller will Jikely be the most severe vibration generator
among all the construction equipment that will be used in the telescope construction, we
conclude that the future vibrations assotiated with the telescope construction can be
controlled with proper planning 10 be lower than the vibration levels that petrels are
already expericncing.

4. Since the vibration energy of the 12-ton roller is adjustable, when compaction is required
close to any known petrel burrows, the vibration mode of the roller can switched off and
compactlon cun be performed under the static mode in order 1o minimize disturbance.

- a0o -

The following Plates and Appendix are artached and compizte this report:

Plate 1-Map of Area

Plate 2-Plot Plan

Plate 3-Recorded Maximum Vibrations Related to Vmous

Activities at Haleakala Summit
Appendix - Representative Vibration Time-Histories

Respectfully Submitted,

PROFESSIONAL
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. M
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%Gw hysicist

S.X. Djou, P.E. \ ~
Managing Principal
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MSSC

HALEAKALA
OBSERVATORIES
BOUNDARY

LEGEND
L ] Liva ‘Ahinahina near the Proposed Projact Area.

Source: Stan, Forest and Kim. November 2002, Botanical Survey, University o,..rn_tu....
“Haleakala Observatones,” Istand of Maui, Hawafi,

Figure 8

LOCATION OF LIVE ‘AHINAHIA NEAR

PROPOSED MIRROR COATING FACILITY SITE

. Environmantal Assessmant
NORTH NOT TO SCALE Proposed AEQS Mirror Coating Facility
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

Pacific Islands Fish and Wildlife Office
300 Ala Moana Boulevard
Room 3-122, Box 50088
Honolulu, Hawaii 96850

In Reply Refer To: :
1-2:2005-1-212 UL 8 05

Lt. Col. Brent A. Richert, Commander
U.S. Air Force

Det 15, AFRL/CC

Box 535 Lipoa Parkway, Suite 200
Kihei, Hawaii 96753

Dear Lt. Col. Richert:

Thank you for your request of Junc 2, 2005 for our concurrence under section 7 of the
Endangered Species Act (Act) with the determination of the Air Force Research Laboratory
(AFRL) regarding the proposed construction of a mirror coating fzcility addition to the
Advanced Electro-Optical System telescope at the summit of Haleakala. We received your letter
on June 6, 2005. We understand that you have determined that the proposed project will not
adversely affect the federally listed Haleakala silversword or ahinahina (4rgyroxiphium
sandwicense ssp. macrocephalum) or Hawaiian petrel or vau (Prerodroma sandwichensis).

We have reviewed the measures proposed by AFRL to avoid adverse impacts to the uau as a
result of this project. In your letter, you also describe the protected location of the one ahinahina
near the project area and additional measures that AFRL will undertake to ensure that this project
does not result in the introduction of alicn plant species to the Haleakala summit. These
measures adequately address our concerns, and we concur with your determination that with
these modifications the project is not likely to adversely affect these two listed species. 1
appreciate the close collaboration between your staff, especially Ms. Michelle Hedrick, and U.S.
Fish and Wildlife Service biologists to develop these project modifications.

Thank you for your efforts to conserve endangered species. If you have any questions, please
contact Marilet A. Zablan, Vertebrate Conservation Program Leader or Elizabeth Sharpe, Fish
and Wildlife Biologist (phone: 808/792-9400; fax: 808/792-9581).

Sincerely,

Patrick Leonard
Field Supervisor

TAKE PR]DE“EJ 4
INAMERICASSY
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- LINDALINGLE
© GOVERNOR

RODNEY K. HARAGA
DIRECTOR

Deputy Direclors
BRUCE Y. MATSUI
BARRY FUKUNAGA
BRENNON T, MORIOKA
BRIAN H. SERIGUCHI

STATE OF HAWAII IN REPLY REFER TO:
DEPARTMENT OF TRANSPORTATION
859 PUNCHBOWL STREET STP 8.1809

HONOLULU, HAWAII 96813-5097

June 30, 2005

Lt. Col. Brent Richert, AFRL

U.S. Air Force Research Laboratory
535 Lipoa Parkway, Suite 200
Kihei, Hawaii 96753

Dear Lieutenant Colonel Richert:
Subject: Advanced Electro-Optical System (AEOS) at the

Maui Space Surveillance Comaplex (MSSC)

Draft Environmental Assessment (DEA)

TMK: (2) 2-2-07: Parcel 8
Thank you for your transmittal requesting our review of the subject project.
As noted in Section 1.8.1 Permits and Approval, of the DEA, the developer will need to apply
with our Highway Division Maui District Office for a permit for Oversize and Overweight
Vehicles on State Highways.
We appreciate the opportunity to provide our comments.

Very truly yours,

oD K. GA
Directdt of Transportation



DEPARTMENT OF THE AIR FORCE
AIR FORCE RESEARCH LABORATORY (AFMC)

8 Sep 05

Detachment 15, AFRL/CC
535 Lipoa Parkway, Suitc 200
Kihei, HI 96753

State of Hawaii

Department of Transportation
869 Punchbowl Street
Honolulu, Hl 96813-5097

RE: Drafi Environmental Assessment for the Proposed Advanced Electro-Optical System
(AEQS) Completion at the Maui Spacc Surveillance Complex (MSSC) Haleakala, Maui
Hawaii, TMK: 2-2-007:008, Halcakala, Island of Maui, Hawaii, STP 8.1809

Dear Mr. Harapa,

Thank you for reviewing the subject document. AFRL will ensure the contractor will obtain the
requircd Qversize and Overweight permit from your Highway Division Maui District Office.
The Draft EA states this requirement in the following section.

1.8.1 Pcrmits and Approvals -The AFRL and UH IfA are responsible for ensuring that the
project is exccuicd in accordance with applicable environmental laws, rcgulations, and
rules. Government consultations and permits identified during development of this
document are identified in Table 2.

Table 2 (excerpt)
Summary of Consultations and Permits

Consultations and Permits Regulatory Agency
State of Hawai'i
Oversized and Overweight Vehicles on Stale State Depariment of Transportation Highways Division
Highways Permit

Thank you for participating in the review of the Draft Environmental Assessment for the
Proposed AEOS Completion. If you have any questions regarding this cffort please contact Ms.
Michelle Hedrick at 505-846-4574.

Sincerely,

sTINE, Lt Col, USAF
ommander



Maul Electric Company, Lid. = 210 Wes! Kamehameha Avenue « PO Box 398 « Kahului, Maul, HI 96733-6808 « (208} 871.8451

July 5, 2005

Ms. Arlette S. Meader

Belt Collins Hawaii Ltd.

2153 North King Street, Suite 200
Honolulu, Hawaii 96819

Dear Ms, Meader,

Subject: Proposed Advanced Electro-Optical System (AEOS) Completion at the Maui
Space Surveillance Complex (MSSC) - Draft Environmental Assessment
Makawao, Maul, Hawaii
TMK: (2) 2-2-007:008

Thank you for allowing us to comment on the documents for the subject project, which was
received on June 22, 2005.

In reviewing our records and the information received, Maui Electric Company (MECO}has no
objections to the proposed project at this time. However, since the proposed load appears
substantia! and may adversely affect our system, we highly encourage the owner's electrical
consultant to meet with us as soon as practical and submit drawings to confirm the project's
new electrical demand requirements. In addition, “Figure 2 — Conceptual Layout..” indicates the
new building structure over existing electrical ductlines. This contradicts statements within
section 4.8.3.1 — Proposed Action.

If you have any questions or concerns, plea.se call Ray Okazaki at 871-2340.

Sincerely,

NI

Neal Shinyama
Manager, Engineering

NS/ro:lh
cc. At Col. Brent Richert — U.8. Air Force Research Laboratory

Ms. Genevieve Saimonson~ Office of Environmental Quality Control
Mr. Michael Maberry — State of Hawali-University of Hawaii Institute for Astronomy




DEPARTMENT OF THE AIR FORCE
AIR FORCE RESEARCH LABORATORY (AFMC)

8 Sep 05
Detachment 15, AFRL/CC

535 Lipoa Parkway, Suite 200
Kihei, HI 96753

Maui Electric Company
Enginecring Manager
P.O. Box 398

Kahului, H1 96732

RE: Draft Environmental Assessment for the Proposed Advanced Electro-Optical System (AEOS)
Completion at the Maui Space Surveillance Complex (MSSC) Halcakald, Maui Hawaii, TMK: 2-
2.007:008. Haleakald, Island of Maui, Hawaii, July 5, 2005

Dear Mr. Shinyama,

Thank you for reviewing the subject document. AFRL provides the following in response to your
input:
1. Comment; “We highly encourage the owner’s electrical consultant to mect with us as soon
as practical ...” Reply: When a contractor is sclected for the design-construction effort,
AFRL and the contractor will meet with MECO 1o ensure any questions you may have arc
answered.

2. Comment: “Figure 2 - Conceptual Layout, indicated the new building structure over
existing duct lines. This contradicts statements within scction 4.8.3.1, Proposed Action”.
Reply: The Conceptual Location of the AFEOS Mirror Coating Shop, shown on Figure 2,
actually shows the “Location Available for Building the AEOS Mirror Coating Shop”. The
figure title in the final environmental assessment will be updated. EA section 4.8.3 Power
and Communication, 4.8.3.1 Proposed Action will be changed to include the added under
lined sentence:

4.8.3 Power and Communication - 4.8.3.1 Proposed Action — “The electrical system
for the AEOS MCS would be connected to and extended from the existing AEOS
power service. An electrical utility room would be constructed within the AEOS MCS
1o contain new service cquipment, switchboards, distribution panels, and dry type
wransformers. The existing clectrical system has the capacity to provide sufficient
power 1o operate the new system, which has a proposed load of approximately 680
kVA. The AEOS MCS would be constructed so access to the MECO transformers
would be retained. Figure 2 shows the arca available 1o build the shop, but the actual
foolprint would be determined during the design process and would still allow
required access to the MECO wransformer and ductlings. The new foundatien would
avoid the existing electrical duct. The increase in power usage is dependent upon
experiments being conducted at MSSC, but is not anticipated to cxceed an cight
percent increase to 5,000 megawatt hours per year.”

el
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Thank you for participating in t

AEOS Completion. If you have any questions regardin

Hedrick at 505-846-4574.

he review of the Draft Environmental Assessment for the Proposed
g this cffort please contact Ms. Michelle

Sincerely,

JANET C. A
Commander

N\

%, .
STINE, Lt Col, USAF



PHONE (808) 594-1888

STATE OF HAWAJ'l
OFFICE OF HAWAIIAN AFFAIRS
711 KAPI'OLANI BOULEVARD, SUITE 500
HONOLULU, HAWAI' 96813

HRDO05/1917
July 7, 2005

Lt. Col. Brent Richert, AFRL

U.S. Air Force Research Laboratory
535 Lipoa Parkway, Suite 200
Kihei, HI 96753

RE: Proposed Advanced Electro-Optical System (AEOS) Completion at the Maui
Space Surveillance Complex (MSSC), Haleakali, Maui, TMK (2) 2-2-07: Parcel 8.

Dear Mr, Richert,

The Office of Hawaiian Affairs (OHA) is in receipt of your June 21, 2005 request for comment
on the above listed proposed project, TMK (2) 2-2-07: Parcel 8. QHA offers the following
comments:

As was recommended by both the archaeological and cultural consultants for the proposed
project, OHA recommends that all archacological sites be permancntly preserved with an
adequate buffer zone. Similar developments atop Haleakald have severely impacted the cultural
landscape and have limited the traditional use of the arca. With this in mind, OHA recommends
that both an archacological monitor and a cultural monitor be present during all ground altering
activities rclated 1o the proposed project.

OHA also asks that concerned Native Hawaiian parties and individuals be kept in the loop
throughout the project as construction-related and cultural issues arise. A cultural specialist
should be employed to assist with pertinent issues and serve as a liaison to groups and
individuals in the community.

The location of the proposed AEOS has been identified as ceded lands in the Department of
Land and Natural Resources (DLNR) SLIMS Inventory. As a consequence, in accordance
with the Admission Act, OHA requests that the Environmental Assessment include
recognition that the subject parcel is ceded land.

FAX (808) 594-1865

¥
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Brent Richert
July 7, 2005

Pagc 2

OHA further requests your assurances that if the project goes forward, should iwi or Native
Hawaiian cultural or traditional deposits be found during ground disturbance, work will ccase,
and the appropriate agencices will be contacted pursuant to applicable law.

Thank you for the opportunity to comment. If you have further questions or concerns, please
contact Jesse Yorck at (808) 594-0239 or jessey @oha.org,

‘O wau 1ho nd,

Clyd¢ W. Namu'o
Admunistrator

CC: Genevicve Salmonson, Director
Office of Environmental Quality Control
235 South Beretania Street, Suite 702
Honolulu, HI 96813

Michael Maberry

University of Hawaii Institute for Astronomy
476] Lower Kula Road

Kula , HI 96790-0209

Arlettc Meader

Belt Collins Hawaii Ltd.

2153 North King Street, Suitc 200
Honoluiu, HI 96819

Thelma Shimaoka

OHA Community Affairs Coordinator (Maui)
140 Hoohana St., Ste. 206

Kahului, H1 96732



DEPARTMENT OF THE AIR FORCE
AIR FORCL RESEARCH LABORATORY (AFMC)
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Shapae e

8 Sep 05

Detachment 15, AFRL/CC
535 Lipoa Parkway, Suite 200
Kihei, HI 96753

State of Hawaii

Office of Hawaiian Affairs

711 Kapiolani, Boulevard, Suite 500
Honolulu, HI 96813

RE Draft Environmental Assessment for the Proposed Advanced Elcctro-Optical System
(AEOS) Completion at the Maui Space Surveillance Complex (MSSC) Haleakala, Maui
Hawaii, TMK: 2-2-007:008, Haleakala, Island of Maut, IHawaii, HRD05/1917

Dear Mr. Namuo,

Thank you for reviewing the subject document. The following responses are provided to your
comments:

1. Comment: “As was recommended by both the archaeological and cultural
consultants for the proposed project, QHA recommend that all archacological
sites be permanently preserved with an adequate buffer zone. Similar
developments atop Haleakald have severely impacted the cultural landscape and
have limited the traditional use of the area. With this in mind, OHA recommends
that both an archacological monitor and a cultural monitor be present during all
ground altering activities related to the proposed project.”

Response: AFRL will work closely with archacological and cultural consultants
and the University of Hawaii to ensurc archaeological sites have adequate
clearance from al] construction activities. EA section 4.2.1 states “The two sites
nearest to proposed construction and staging arcas are already protected as Site
2806 is clearly marked with fence buffer and Site 5440 is separated from the
staging arca by a road.” Buffer zones around sensitive sites will be enforced and
contractor personnel will be briefed. Since the Mirror Coating Shop will be
constructed adjacent 1o the AEOS on the existing concrete where previous ground
disturbance occurred, archaeological and cultural disturbance is not expected.
However, AFRL will comply with the construction practices identified in the
University of Hawaii Long Range Development Plan and will ensure a cultural
spectalist (monitor) and archacological monitor will be on site during ground
altering activities.

-



2. Comment: “OHA also asks that concerned Native Hawaiian parties and

individuals be kept in the loop throughout the project as construction related and
cultural issues arise. A cultural specialist should be employed to assist with
pertinent issues and serve as a liaison to groups and individuals in the
community.”

Response: AFRL will employ the expertise of a cultural specialist, to include
serving as a liaison to Native Hawaiian parties and individuals to apprise them of
any project construction related cultural issues, and will monitor the construction
process, and consult with and advise the on-site Project Manager with regard to
any cultural or spiritual correction. Underlined text shows revisions to section
4.2.1 paragraph 3 of the Final Environmental Assessment. “A cultural specialist
will be retained at the earlicst stages of the planning process. This specialist will
monitor the construction process and consult with and advise the on-site Project
Manager with regard to cultural or spiritual issues to be addressed, and will serve
as a liaison to native Hawaiian proups and individuals in the community. The
cultural specialist would be a kanaka maoli (true aboriginal person), preferably a
kupuna (clder), and a kahuna (priest, clergyman) as well, and onc who has

="

personal knowledge of the spiritual and cultural significance of Halcakala.

Comment: *The location of the proposed AEQS has been identified as ceded
tands in the Depariment of Land and Natural Resources (DLNR) SLIMS
Inventory. As a conscquence, in accordance with the Admission Act, OHA
requests that the Environmental Assessment include recognition that the subject
parcel is ceded land.

Response: The Final Environmental Assessment for the Advaneed Electro-Optical
System (AEQS) Completion at the Maui Space Surveillance Complex (MSSC)
Haleakald, Maui Hawaii has been modified 1o recognize the area affected as
ceded lands in the Department of Land and Natural Resources (DLNR) SLIMS
Inventory as follows:

Section 1.2 Background, the second paragraph is revised to include the following
underlined text. “MSSC is located on State-owned, ceded land within the
Halcakala Observatorics complex, which is managed by the UH TTA.”

Section 3.1.1 Land Use, Proposed Action, the first paragraph is revised to include
the following underlined text.” Real estate records show that Haleakala
Observatories is ceded land. (former erown and government lands of the Kinpdom
of Hawai‘i that were ceded to_the U.S. upon annexation) that has been owned by
the State since the institution of the modern system of land ownership.”




4. Comment: “OHA further requests your assurances that if the project goes
forward, should iwi or native Hawaiian cultural or traditional deposits be found
during ground disturbance, work will ccase, and the appropriate agencies will be
contacted pursuant to applicable law.”

Response: Section 4.2.1 of the Final EA has been revised to include the following
sentence after the bullet list “In addition, the contractor shall stop work ifiwi
(bones) or native awaiian cultural or traditional deposits are found during
ground disturbance activities.”

Thank you for participating in the review of the Draft Environmental Assessment for the
Proposed AEOS Completion. If you have any questions regarding this effort please contact Ms.
Michelle Hedrick at 505-846-4574.

Sincerely,
QXC *

IAGETIC. AUGESFINE, LTCol, USAF
Commander



LINDA LINGLE '
GOVERNOR OF HAWAI 1
A

b CHIYOME L. FUXIND, M.D.
)1 DIRECTOR OF HEALTH

STATE OF HAWAII

DEPARTMENT OF HEALTH intoghy, passarete to:
P.0.BOX 3378 £HD 1 CvB
HONOLULY, HAWAII 96801-3378

07026PKP.05
July 11, 2005

Lieutenant Colonel Brent Richert, AFRL
U.S. Air Force Research Laboratory

535 Lipoa Parkway, Suitc 200

Kihei, Hawaii 96753

Dear Licutenant Colonel Richert:

Subject: Proposed Advanced Eiectro-Optical System Completion at the
Maui Space Surveillance Comples, Haleakala, Maui, Hawaii

The Depariment of Health (DOH), Clean Water Branch (CWB), acknowledges receipt of the
subject document on June 22, 2005. The CWB has reviewed the limited information contained
in the subject document and offers the following comments:

1.  The Army Corps of Engincers should be contacted at (808) 438-9258 for this project.
Pursuant to Federal Water Pollution Contro! Act (commonly known as the “Clean Water
Act” (CWA)), Paragraph 401(a)(1), a Section 401 Water Quality Certification (WQC) is
required for “[a)ny applicant for Federal liccnse or permit to conduct any activity including,
but not limited to, the construction or operation of facilities, which may result in any
discharge into the navigablc waters...” (emphasis added). The term “discharge” is defined
in CWA, Subsections 502(16), 502(12), and 502(6); Title 40, Code of Federal Regulations,
Section 122.2; and Hawaii Administrative Rules (HAR), Chapter 11-54.

2

In accordance with HAR, Scctions 1 1-55-04 and 11-55-34.05, the Director of Health may
require the submittal of an individual permit application or a Notice of Intent (NOI) for
general permit coverage authorized under the National Pollutant Discharge Elimination
System (NPDES).

a.  Anapplication for an NPDES individual permit is to be submitted at least 180 days
before the commencement of the respective activitics. The NPDES application forms
may also be picked up at our office or downloaded from our website at
hlm:!lwww.hawaii.unvlheaIlhlenvironmcnlallwater/cIeanwatcr!formslindiv-indcx.hlml.

b. AnNOI o be covered by an NPDES gencral permit is to be submitted at least 30 days
before the commencement of the respective activity. A separate NOI is needed for
coverage under each NPDES general permit. The NOI forms may be picked up at our
office or downloaded from our websile at:
hitp//www. haw; ii.govlhcalthlcnvironmcntal/\\-merlclcanwmcrll'orms/ucnl-indcx.hlml.




Lt. Col. Brent Richert, AFRL

July 11, 2005
Page 2

ii.

i,

vi,

vil.

viil,

ix.

X1,

Storm water associated with industrial activitics, as defined in Title 40, Code of
Federal Regulations, Sections 122.26(b)(14)(i) through 122.26(b)(14)(ix) and
122.26(b)(14)(xi). [HAR, Chapter 11-55, Appendix B]

Construction activities, including clearing, grading, and excavation, that resuit
in the disturbance of cqual to or greater than one (1) acre of total land area. The
total land arca includcs a contiguous area where multiple separate and distinct
construction activities may be taking place at different times on different
schedules under a larger common plan of development or sale. An NPDES
permit is required before the commencement of the construction activities.
[HAR, Chapter 11-55, Appendix C]

Discharges of treated efflucnt from leaking underground storage tank remedial
activities. {HAR, Chapter 11-55, Appendix D]

Discharges of once through cooling water less than one million gallons per day.
[HAR, Chapter 11-55, Appendix E]

Discharges of hydrotesting water. [HAR, Chapter 11-55, Appendix F)

Discharges of construction dewatering cffluent. [HAR, Chapter 11-55,
Appendix G]

Discharges of treated effluent from petroleum bulk stations and terminals.
[HAR, Chapter 11-55, Appendix H]

Discharges of trcated effluent from well drilling activitics. [HAR,
Chapter 11-55, Appendix 1]

Discharges of treated effluent from recycled water distribution systems. [HAR,
Chapter 11-55, Appendix J|

Discharges of storm water from a small municipal scparate storm sewer system.
[HAR, Chapter 11-55, Appendix K]

Discharges of circulation water from decorative ponds or tanks. [HAR,
Chapter 11-55, Appendix L]

3. Inaccordance with HAR, Section 11-55-38, the applicant for an NPDES permit is required
to either submit a copy of the new NOI or NPDES permit application to the State
Department of Land and Natural Resources, State Historic Preservation Division (SHPD),
or demonstrate to the satisfaction of the DOH that the project, activity, or site covered by
the NOI or application has been or is being reviewed by SHPD. If applicable, please
submit a copy of the request for review by SHPD or SHPD’s determination letter for the

project.
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Lt. Col, Brent Richert, AFRL
July 11, 2005
Page 3

4.  Any discharges related to project construction or operation activities, with or without a
Section 401 WQC or NPDES permit coverage, shall comply with the applicable State
Water Quality Standards as specified in HAR, Chapter 11-54.

The Hawaii Revised Statutes, Subsection 342D-50(a) requires that *[njo person, including any
public body, shall discharge any water pollutants into statc waters, Or causc or allow any water
pollutant to enter state walers except in compliance with this chapter, rules adopted pursuant to
this Chapter, or a permit or variance issucd by the dircctor.”

If you have any questions, pleasc contact Mr. Alec Wong, Supervisor of the Engineering Scction,
CWB, at (808) 586-4309.

Sincerely,
L L
ENIS R. LAU, P.E., CHIEF
Clean Water Branch
KP:cf
¢: DOMH/QEQC

Mr. Michael Maberry, University of Hawaii Institute for Astronomy
Ms. Arlctte S. Meader, Belt Collins Hawaii Ltd.
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8 Sep 05
Detachment 15, AFRL/CC
535 Lipoa Parkway, Suite 200
Kihei, HI 96753

State of Hawaii
Department of Health
Clean Water Branch

P.0. Box 3378

Honolulu. Hl 96801-3378

RE: Draft Environmental Assessment for the Proposed Advanced Electro-Optical System
(AEOS) Completion at the Maui Space Surveillance Complex (MSSC) Haleakald, Maui Hawaii,
TMK: 2-2-007:008. Halcakald, Island of Maui. Hawaii, EMD/CWB 07026PKP.05

Dear Mr. Wong,

Thank you for reviewing the subject document. The following responses are provided to your
comments:

1. The United States Army Corps of Engincers (USACE) is managing all contracting efforts
for this military construction. The AEOS mirror coating shop would be located
approximately 3 kilometers (1.9 miles) from the nearest State or U.S. waterway and there
would be no construction within State or U.S. watcrs.

Current planning indicates that the construction effort will not disturb one acre or more
and consequently will not requirc a permit application nor a Notice of Intent. If this
should change, AFRL will comply with HAR Sections 11-55-04, 11-55-34.05 and HAR,
Chapter 11-55 Appendices A-L and HAR Section 11-55-38. The Draft EA states this
requirement in section 1.8.1 and more detailed statement will be added in section 4.6.1.

Sce below.

[

1.8.1 Permits and Approvals -The AFRL and UH IfA are responsible for ensuring that
the project is executed in accordance with applicable environmental laws, regulations,
and rules. Government consultations and permits identified during development of
this document are identified in Table 2.

Table 2 (excerpt)
Summary of Consultations and Permits
Consultations and Permits Regulatory Agency
State of Hawat'i

National Pollutant Discharge Elimination State Department of Health (DOH), Clean Water
Syslem {NPDES}, if area of disturbance is | Branch
0.4 hectares (1 acre) or greater




. 4.6 Hydrology 4.6.1 Proposcd Action - Construction-related storm watcr runof{T would
be minimized by implementing erosion control best management practices. Non-storm
water generated from pressure testing utility lines would be discharged to the existing
seplic system. The area of disturbance, including the staging area, will be determined
during the design process. If the area of disturbance is 0.4 hectare (1 acre) or greater, a
NPDES permit for storm water discharges associated with construction will be
obtained in compliance with a licable sections of HAR Chapter 11-55 Water
Poliution Control, including Scction | 1.55-04 application for NPDES permit and
submittal of notice of intent, Scction 11-55-38 historic and burial sites revicw, and
Appendices A-L

3. As stated in scction 4.2.1 of the EA, sconsultation under Section 106 of the NHPA has
been completed with the SHPD, which has concurred with AFRL’s determination that “no
historic properties will be affected” by the Proposed Action. Correspondence between
AFRL and the SHPD is provided in Appendix B.” If the area of disturbance is 0.4 hcctare
(1 acre) or greater, AFRL will comply with HAR 1 1-55-38 and provide SHPD appropriate

- information at that time.

4. Secction 4.6.1 Hydrology of the EA has been revised to include the following sentence,

o “ Although the Proposed Action does not include work in water, construction of the AEOS
MCS would adhere to the applicable requirements of HAR 11-54 Water Quality
Standards.”

Thank you for participating in the review of the Draft Environmental Assessment for the Proposed
AEOS Completion. If you have any questions regarding this effort please contact Ms. Michelle
Hedrick at 505-846-4574.

Sincerely,

ET A STINE, Lt Col, USAF
mander
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LINDA LINGLE QENEVIEVE 5A 5
GOVERNOR OF HAWAR n:n:cm‘)" o

STATE

OFFICE OF ENVIRONMENTAL QUALITY CONTROL

213 SOUTHBENETANIA STREET
JUITE 02
HONGLULU, HAwALl pag1s
TELEFHONE [HO8) CAG-4185
FACSIMILE (808} 5884100
Ftd: on ) Roath, sinte.hlus

July 11, 2005
Rolf-Peter Kudritzki

Institute for Astronomy
2680 Woodlawn Drive
Honolulu, HJ 96822

Attn: Mike Maberry
Subject: Draft environmental assessment (EA)

Mauvi Space Surveillance Complex Mirror Coating Shop

Decar Mr., Kudritzki:

Thank you for the opportunity to revicw this draft EA. Wc have no comments at this time.

[f you have any questions call Nancy Heinrich at 586-4185,

Sincerely,

ZW/&-'U ek

G VIEVE SALMONSON
Director

c: Arlette Meader, Belt Collins
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AIR FORCE RESEARCH LABORATORY (AFMC)
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Detachment 15, AFRL/CC
535 Lipoa Parkway, Suite 200
Kihei, HI 96753

Siate of Hawaii

Office of Environmental Quality Control
235 South Beretania Street, Suite 702
Honolulu, H1 96813

RE: Draft Environmental Assessment for the Proposed Advanced Electro-Optical System
(AEOS) Completion at the Maui Space Surveillance Complex (MSSC) Haleakala, Maui
Hawaii, TMK: 2-2-007:008, Halcakald, Island of Maui, [lawaii, July 11, 2005

Dcar Ms. Salmonson,

Thank you for participating in the review of the Draft Environmental Assessment for the
Proposed AEOS Completion. We understand that your department, State of Hawaii Office of
Environmental Quality Control has no comments to offer at this time. If you have any questions
regarding this effort pleasc contact Ms. Michelle Hedrick at 505-846-4574.

Sincerely,

‘-\LP e
JANET C-AUGUSTINE, Lt Col, USAF
Commanders



FRIENDS OF POLIPOLI
P.0.BOX 431
WAILUKU, HAWAT'T 96793

July 13, 2005

U.S. Air Force Research Laboratory
Att'n.: Lt. Col. Brent Richert, AFRL
535 Lipoa Parkway, Suite 200
Kihei, Hawai’i 96753

Re:  Commenis on Draft Environmental Assessmenl Reparding Proposed Advanced
Electro-Optical System (AEOS) Completion at the Maui Space Surveillance
Complex (MSSC), lalcakala. Maui, [lawai’i

Dear Lt. Co. Richert:

Thank vou for allowing Friends of Polipoli the opportunity to provide comments
on the above-referenced matier. The principal concerns of Friends of Polipoli are as

follows:

1. ‘That any construction at the summit of Halcakala be in accordance with an
established and approved master plan that will protect and preserve the summit
area as a place of special significance to native Hawaiian people as well as non-

native [Tawaiian residents.

2. That any construction be implemented so as to prevent the introduction of

plant sceds, insects. rodents and other potential pests to the summit area.

-

3. That any construction be implemented so as o avoid any hazards 1o native
birds. such as the 'ua'u, or llawaiian petrel (Prerodroma sandwichensis). These

hazards can include inappropriate fighting and support cables and guy wires.

4. That no aspect of the proposed construction, including any potentially
increased security needs for the military installation. have an adverse impact to

the public’s access to the top of the Skyline Drive hiking trail.

I -



Lt. Col. Brent Richert, AFRL
July 13. 2005
Page Two

5. That the storm water drainage system from the large paved and developed
area surrounding the construction site be modilied so as to prevent erosion to the

surrounding area during times of heavy rain.

The Draft Environmental Assessment that was sent (o Friends of Polipoli by Belt
Collins Hawaii Lid. on June 21, 2005 did not address these concerns. In order to reach a
position on the proposed construction. the Dircctors of Friends of Polipoli would require
more information on how, or if, these concerns will be addressed. Friends of Polipoli will
not be able to support the proposed project until and unless these concerns are addressed
in a satisfactory manncr. Please feel [ree to contact me at (808) 242-5545 if | can answer

any questions. Again, thank you for allowing Friends of Polipoli to provide its input.

Sincerely.
Friends of Pelipoli

g 17

A . .
Brian R. Jenkins, President

cc. Charles Kauluwehi Maxwell, Sr.
Mary Evanson
Office of Environmental Quality Control
State of Hawai'i University of Hawai'i Institute for Astronomy
Belt Collins Hawai’i Ltd.
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Detachment 15, AFRL/CC
535 Lipoa Parkway, Suite 200
Kihel, HI 96753

Mr. Brian Jenkins, President
Friends of Polipoli

P.Q. Box 431

Wailuku, Hawaii 96793

RE: Comments on Draft Environmental Assessment (EA) Regarding Proposed Advanced
Electro-Optical System (AEOS) Completion at the Maui Space Surveillance Complex (MSSC),
Haleakala, Maui, Hawaii

Dear Mr. Jenkins,

Thank you for reviewing the Draft Environmental Assessment for the Proposed AEOS Completion.
The following responses are provided to your comments:

Comment 1: *“That any construction at the summit of Halcakala be in accordance with an established
and approved master plan that will protect and preserve the summit area as a place of special
significance to native Hawaiian pcople as well as non-native Hawaiian residents.”

Response: AFRL is working closely with the University of Hawaii, our landlord, to comply with
the approved Haleakala Observatories (HO) Long Range Development Plan (LRDP). The LRDP
is a master plan for the 18-acre HO arca that describes future development and related
construction practices that consider the environmental, cultural, and historical importance of
Haleakala. The proposed project is included in the LRDP as a future development project. Project
construction activities will comply with the construction practices outlined in the LRDP. The
following scction of the Draft Environmental Assessment addresses your concerns on the
preservation of the summit area as a place of special significance to native Hawaiian people as
well as non-native Hawaiian residents. Underlined text shows revisions to the Final Environmental
Asscssment.

4.2 Cultural Resources - 4.2.1 Proposed Action -The Proposed Action would have no
significant impact on cultural resources. Consultation under Section 106 of the NHPA has
been completed with the SHPD, which has concurred with AFRL’s determination that “no
historic properties will be affected” by the Proposed Action. Correspondence between AFRL
and the SHPD is provided in Appendix B. A two-document report was prepared by CKM
Cultural Resources to evaluate the potential effects of future development planned for
Haleakala Obscervatories, including the Proposed Action, on Hawaiian culture and traditional
customary rights, in accordance in Act 50, Housc Bill Number 2895 (Appendix A).

P 2



Archaeological resources identificd to the cast and south of the MSSC would not be disturbed
or affected by the proposed activitics. However, 1o cnsure protection of nearby archacological
resources and respect the summit’s cultural resourccs, the following LRDP provisions would
be incorporated into the construction and operation of the proposed AEOS MCS.

* A cultural specialist will be retained at the carlicst stages of the planning process.
This specialist will monitor the construction process and consult with and advise the
on-sitc Project Manager with regard to cultural or spiritual issues to be addressed, and
will serve as a liaison to native Hawaiian groups and individuals in the community.
The cultural specialist would be a kanaka maoli (truc aboriginal person), preferably a
kupuna (elder), and a kihuna (pricst, clergyman) as well, and one who has personal
knowledge of the spiritual and cultural significance of Haleakala.

* The cultural and archeological sites and features identified near MSSC, but outside
the project arca, would not be affected. The two sitcs nearest to proposed construction
and staging arcas are already protected as Site 2806 is clearly marked with fence
buffer and Site 5440 is scparated from the staging area by a road.

* Construction crew members and permanent employees working on the AEQS MCS
will attend UH-approved “Sense of Place” training prior to working at the project site.
This training will instruct individuals on the cultural and historic significance of the
Halcakala Summit, as well as describe the spiritual essence of the area’s natural
resources.

* A cultural specialist shall be retained 10 conduct a cultural inspection of Haleakala
Obscrvatories, including the proposed AEOS MCS site, three times per year, to
ascertain compliance with HAR Title 13, Sub-Title 13, Chapter 277 “Rules Governing
Requirements for Archacological Site Preservation Development.”

Comment 2: “That any construction be implemented so as to prevent the introduction of plant seeds,
insccts, rodents and other potential pests to the summit area.”

Comment 3: “That any construction be implemented so as to avoid any hazards to native birds such
as the *ua’u, or Hawaiian petrel (Pterodroma sandwichensis).

Response: Actions associated with the protection of biological resources, including preventing the
introduction of non-native specics and avoiding hazards o native birds, are addressed in the Draft
Environmental Assessment for the Proposed AEOS Completion. Project construction activities
will comply with the construction practices outlined in the Long Range Development Plan, The
following Draft EA section addresses your concerns; underlined text which includes USFWS
concurrence information, will be added to the Final EA.

4.3 Biological Resources - 4.3.1 Proposed Action - The AFRL has completed informal
consultation with the USFWS. under Scction 7 of the ESA, to evaluate the potential impacts
of the Proposed Action on threatened and endangered species near the project area. The
USFWS has concurred with AFRL’s determination that the Proposed Action is not likelv to
adversely affect the ‘ahinahina, *ua‘u, néné, or Hawaiian hoary bat at Haleakala.
Correspondence between AFRL and the USFWS is provided in Appendix C. The primary




threat to the ‘ahinahina is invasive alien species introduction, either some plant species which
could compete for the ground within silversword habitat or some invertebrate (like the
Argentine ant) that could eat the plant or eliminate pollinators. The use of heavy cquipment
near ‘ua‘u burrows, which often results in noise and ground vibrations, could potentially
affect ‘ua‘u fledging success. Construction vehicles ascending and descending the mountain
could slightly increasc the risk of traffic collisions with néng; however, accordingtoa
biological assessment prepared for similar work at Haleakald Obscrvatories, the risk of
vehicle collision with néné is expected to remain low.,

To minimize the potential effects of construction activities on the ‘ahinahina, ‘ua‘u, and néngc,
the AFRL and USACE will ensure that construction of the AEOS MCS will be in accordance
with the practices identificd in the LRDP and with measures identified by thc USFWS, as
presented below.

« The contractor will participate in UH IfA and AFRL pre-construction briefings on
cnvironmental sensitivitics. Biological resource topics addressed in the bricfings will
include protecting the biological species in the area, preventing the introduction of
unwanted species to the arca, confining activities to the construction sitc and staging
area, and minimizing the risk to species from vibration, noise, and lighting.

» A qualificd biologist or agricultural inspector will inspect equipment, supplies, and
containers that originate from other islands or the continental United States prior to
these items being transported from Kahului. Materials suspected to contain prohibited
or harmful organisms would be handled under the direction of the National Park
Service and USFWS. The contractor will provide the National Park Service a one-
week notification, prior to the initial entry, for coordination of inspections.
Construction vehicles will be steam cleaned before being transported through
Haleakala National Park. Certification of inspcctions and vehicle clcaning will be
maintaincd by the contractor.

- Importation of fill material, if needed, will require sterilization and will be
coordinated with the National Park Scrvice. Fill will be handled as necessary (0
remove seeds, larvae, and other biota that could survive and propagate at the summit.
« The contractor will not park heavy equipment or store construction materials outside
of the Halcakala Observatories boundarics. Their activitics will be limited to the
construction site and staging area to minimize risk to ‘ua‘u in adjacent arcas.

« The contractor will use tight-lidded trash containers and on 2 daily basis will remove
organic waste and trash, in particular matcrials that could scrve as a food source and
increase the population of mice and rats that prey on native species. Construction-
related trash will be removed on a timely basis.

« ARFL will mark nearby ‘ahinahina locations and ensurc construction activities and
workers do not disturb the plants.

« The National Park Service will give the contractor current Haleakala National Park
maps of ‘ua‘u burrow locations to identify and avoid these arcas. AFRL will work
with the Halcakald National Park Service 1o monitor the burrows during construction.
The contractor will notify the UH IfA of any *ua‘u mortalitics.

« The coniractor will not construct fences, to prevent ‘ua‘u montality from collisions.
« No night construction is planned and no extra lighting is anticipated to be needed.



« The AFRL will not induce ‘ua‘u disturbing ground vibration during the mid-
February to mid-November nesting scason, and vibratory rollers will not be used
during this time. During construction activities conducted when ‘ua‘u may be present
outside the nesting season, Steps will be taken to minimize the level of vibration.
AFRL will measure ground vibration during all phases of construction and will work
with the Haleakala National Park Service biologist to interpret data relative to specics
impacts.

« Ground disturbancc activities at the construction staging arca will not exceed current
and past operations (vehicle movement, personnel walking, cquipment/supply storagc
and handling).

Construction and operation of the AEOS MCS would follow the established practices
designed to prevent impacts 10 flora and fauna; thercfore, no significant impacts on biological
resources arc anticipated with the Proposed Action. The construction methods would include
pouring concreic on the existing concrete pad and some areas of existing pavement may be
saw cut and removed for installation of concrete footings. This approach does not induce

ground vibration associated with typical foundation construction activitics.

Comment 4: “That no aspect of the proposed construction, including any potentially incrcased
security nceds for the military installation, have an adverse impact to the public’s access Lo the top of
the Skyline Drive hiking trail.”

Response: The proposed action will not impact the public's access 10 the top of Skyline Drive
hiking trail, as addressed in section 4.1 Land Usc, 4.1.1 Proposed Action of the EA:
“Implementation of the Proposcd Action would not restrict access to public areas. MSSCisa
sccured military facility that will continuc to have restricted access. Access 10 recrcational areas,
such as the Skyline Trail and the Polipoli Trail located beyond Halcakala Observatories, would not
be restricted.” In addition, public access in the vicinity is addressed in the following sentence in
section 4.8 Infrastructurc, 4.8.1 Roads and Traffic, 4.8.1 .1 Proposed Action, “The construction-
related traffic would not have a significant adverse impact on traffic, as it would be coordinated

with the National Park Service and scheduled during off-peak hours.”

Comment 5: “That the storm water drainage system from the Jarge paved and developed area
surrounding the construction site be modificd so as to prevent crosion 1o the surrounding area during
times of heavy rain.”

Response: The current construction plan is located on existing pavement and the new mirror
coating shop will usc existing storm walter drains, as addressed in the text below from section 4.6
Hydrology, 4.6.1 Proposed Action. Although this drainage system will not be modificd for this
project, AFRL has submilted a request to initiate a scparale project 10 conduct a study of the storm
water drainage at MSSC for considcration and funding to its major command.

4.6 Hydrology 4.6.1 Proposed Action - Construction-related storm water runoff would be
minimized by implementing crosion control best management practices. Non-storm water
generated from pressure testing utility lines would be discharged to the existing septic system.



The arca of disturbance, including the staging area, will be determined during the design
process. If the arca of disturbance is 0.4 hectare (1 acre) or greater, a NPDES permit for storm
waler discharges associated with construction will be obtained.

The AEOS MCS would not increase the impermeable surface area at MSSC. As with storm
walcr runoff from existing impermeable surfaces in the area, runoff from the proposed AEOS
MCS would drain into existing inlets in the pavement and/or onto the surrounding areas and
quickly infiltrate into the highly permeable cinder surface, or be retained in the depression
southwest of the facility prior to infiltration. Therefore, no significant adverse impacts to
surface water are anticipated.

Thank you for participating in the review of the Draft Environmental Assessment for the Proposed
AEOS Comopletion. If you have any questions regarding this effort plcase contact Ms. Michelle
Hedrick at 505-846-4574.

Sincerely,
L ""\ st ,
JANE AQGU} TINE, Lt Col, USAF
Commander



CHIYOME L. FUKING, M.D.

LINDA LINGLE
DIRECTOR CF HEALTH

GOVIRNDR OF HAWAN

) STATE OF HAWAN
DEPARTMENT OF HEALTH In reply, please refet 1o;

PO. Bor X4TF .
o T EPO-05-059
HONOLULL, RAVLA 2013376 Rel# 2000.80,0523/05EP-177

July 18, 2005

Lt. Col. Brent Richert, AFRL

U.S. Air Force Rescarch Laboratory
- 535 Lipoa Parkway, Suite 200

Kihei, Hawuii 96735

— Dear Lt. Col, Richert:

- SUBIJECT:  Draft Environmental Assessment for Proposed Advanced Electro-Optical System
{AEOS) Completion at the Maui Space Surveillance Complex (MSSC)
Haleakala, Maui, Hawaii, TMK: (2) 2-2-07: Earcel 8

Thank you for allowing us to review and comment on the subject document. We have no

. comment at this time. Please refer 1o our website for the Stundard Comments (hutp://

- www state.hi.us/health/environinentalfeny-planning/Ganduse/landuse.bitm! ). If there are any
questions about these standard comments please contact Jiacai Liu with the Environmental
Planning Office at 586-4346.

Sincerely,

%ew, F‘i{{wu\iﬁzm “heom

- JUNE F. HARRIGAN-LUM, MANAGER
Environmental Planning Office

c EPO
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8 Sep 05
Detachment 15, AFRL/CC

535 Lipoa Parkway, Suitc 200

Kihei, HI 96753

State of Hawail

Department of Health
Environmental Planning Office
P.0. Box 3378

Honolulu, HI 96801-3378

RE: Draft Environmental Assessment for the Proposed Advanced Electro-Optical System
(AEOS) Completion at the Maui Spacc Surveillance Complex (MSSC) Haleakald, Maui
Hawaii, TMK: 2-2-G07:008, Halcakala, Island of Maui, Hawaii, EPO-05-059

Dcar Ms. Harrigan-Lum,

Thank you for participating in the review of the Draft Environmental Assessment for the
Proposed AEOS Completion. The USAF has reviewed the standard comments on the referenced
website and will comply with regulatory requirements. If you have any questions regarding this
effort please contact Ms. Michelle Hedrick at 505-846-4574,

Sincerely,

4.

NET C. AOGYSTINE, Lt Col, USAF
ander
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Weslern-Pacific Region P. 0. Box 50109
? ’ Reat Estate and Utililies Section, AHNL-54B Honolulu, Hawali 36850-5000

U.S. Deporment
of Transporiation

Federal Aviation
Administration

July 21, 2005

U.S. Air Force Research Laboratory
Attn: Lt. Col. Brent Richert, AFRL
535 Lipoa Parkway, Suite 200

Kihei, Hawaii ©6753

Dear Lt. Col. Richert:

By letter from Belt Collins Hawaii Ltd. of June 21, 2005, comments
were requested regarding the draft Environmental Assessment for your
proposed Advanced Electro-Optical System (AEOS) completion project at

the Maui Space Surveillance Complex (MSSC), Haleakala, Maui, Hawaii.

The Federal Aviation Administration (FAR) requests your submission of
a “Notice of Construction or Alteration” FAA Form 7460-1 for your
project. This form and instructions are available at our wcbsite
http://www.faa.gov.

We appreciate this opportunity to commecnt. Please contact mc at (808)
541-1236 if there are any questions.

Sincerely,

J‘M“;_’. gL (,- o
Darice B. N, Yound
Realty Contracting 6ffice:

cc:

Office of Environmental Quality Control
Attn: Ms. Genevieve Salmonson, Director
235 South Beretania Street, Suite 702
Honolulu, Hawaii 96813

State of Hawail

University of Hawaii Institute for Astronomy
Attn: Mr. Michael Maberry

4761 Lower Kula Reoad

Kula, Hawaii 96730-0208%

Belt Collins Hawaii Ltd.

Contact: Ms. Arlette S. Meadcr
2153 North King Street, Suite 200
Honolulu, Hawaiii 968193
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1w
Detachment 3, AFRL/CC
535 Lipoa Parkway, Suite 200
Kihei, Hl 96753

U.S. Department of Transportation
Realty Contracting Officer

Federal Aviation Administration
Western-Pacific Region

P.O. Box 50109

Honoluly, HI 96850-5000

RE: Draft Environmental Assessment for the Proposed Advanced Electro-Optical System
(AEOS) Completion at the Maui Space Surveillance Complex (MSSC) Halcakala, Maui
Hawaii, TMK: 2-2-007:008, Haleakal3, Island of Maui, Hawaii, 21 July 2005

Dear Ms. Young,

Thank you for reviewing the subject document. AFRL will complete FAA Form 7460-1 “Notice
of Construction or Alteration” and will submit prior to construction.

Thank you for participating in the review of the Draft Environmental Assessment for the
Proposed AEOS Compiction. If you have any questions regarding this effort please contact Ms.
Michelle Hedrick at 505-846-4574.

Sincerely,
¢ Nty . .
‘\"\"C-:{k-- L/‘-{' y-'-'l- LT
Ji@l@;l‘ C. AUGUSTINE, Lt Col, USAF
Commander



ALAN M. ARAKAWA
Mayor

MICHAEL W. FOLEY
Director

WAYNE A, BOTEILHO
Deputy Diraclor

COUNTY OF MAUI
DEPARTMENT OF PLANNING

July 27, 2005

Lt. Col. Brent Richert, AFRL

U.S. Air Force Research Laboratory
535 Lipoa Parkway, Suite 200
Kihei, Hawaii 96753

Dear Lt. Col. Richert:

RE: Draft Environmental Assessment for the Proposed Advanced Electro-
Optical System (AEOS) Completion at the Maui Space Surveillance
Complex (MSSC), TMK: 2-2-007: 008, Haleakala, Island of Maui,
Hawaii (LTR 2005/1759)

The Maui Planning Department has reviewed the Draft Environmental Assessment
(EA) for the proposed completion of the Advanced Electro-Optical System (AEOS) at the
Maui Space Surveillance Complex (MSSC) atop Haleakala, Maui. The proposed action
involves constructing and operating a two-stary mirror coating shop to accommodate the
3.6-meter diameter mirror of the highly sensitive AEOS telescope near the southwest
corner of the AEOS telescope building. The shop would be designed to house a staging
area, assembly/disassembly area, mirror coating area, optics maintenance area, and
mechanical and electrical utility rooms.

The Department provides the following comments on the Draft EA:

1. As indicated in the Draft EA, the MSSC is listed as a Small Quantity
Generator (SQG)and can produce up to 1,000 kg of acute hazardous
waste per month. Please clarify whether this status has been
obtained from State Department of Health and discuss if there have
been any violations of this status.

2. Provide further discussion relative to management practices of
hazardous, regulated, and/or toxic materials/wastes that are stored,
consumed, and generated on-site.

a. Where are these substances stored?

250 SOUTH HIGH STREET, WAILUKU, MAUI, HAWAII 957490
PLANNING DIVISION (808) 270-7735; ZONING DIVISION (808) 270-7253, FACSIMILE (808) 270-7634
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b. Are impermeable secondary containment  slructures
constructed around these areas?
c. Discuss any potential of these substances impacting the

subsurface soils via stormwater drainage and septic systems.

3. The Department of Land and Natural Resources (DLNR), Land
Division was formerly in the process of developing a Master Plan for
Science City. Discussthe relationship ofthe proposed action with the

master plan.

4, The Department recommends consulting with the County Fire
Depariment.

5. The Department recommends consulting with the Cullural Resources

Commission staffed by the Department. Please contact
Mr. Stan Solamillo, Staff Planner, at 270-7506 for more information.

Although the 30-day public comment period has elapsed, the Department
respectfully requests the foregoing comments be included in the Final EA. Thank you for
your consideration. Should you require further clarification, please contact
Ms. Kiveite Caigoy, Environmental Planner, at 270-7735.

Sincerely,

Al FA

MICHAEL W. FOLEY
Planning Director

MWF:KAC:lar

c: Wayne Boteilho, Deputy Planning Director

Kivelte Caigoy, Environmental Planner

OEQC

Fire Department

Michael Maberry, University of Hawaii Institute for Astronomy
Arlette Meader, Belt Collins Hawaii Ltd.

TMK File

General File
K:\WP_DOCS\PLANNING\EA\DEAComments\ZOOS“ 759_AEOSMirrorCoating.wpd
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DEPARTMENT OF THE AIR FORCE
AIR FORCE RESEARCH LABORATORY {AFMC)

9 Sep 05
Detachment 15, AFRL/CC
535 Lipoa Parkway, Suile 200
Kihei, HI 96753

Mr. Michael Foley

Planning Director

County of Maui Department of Planning
250 South High Street

Wailuku, Hawaii 96793

RE: Drafi Environmental Assessment for the Proposed Advanced Electro-Optical System
(AEOS) Completion at the Maui Space Surveillance Complex (MSSC) Haleakald, Maui Hawaii,
TMK: 2-2-007:008, Haleakala, Island of Maui, Hawaii, 27 JUL 2005 letter.

Dear Mr. Foley,

AFRL has received comments from Maui Planning Department on the Draft Environmental
Asscssment for the Proposed AEOS Completion at the MSSC, Haleakala, Maui, Hawaii.

1. MSSC is a Small Quantity Generator (SQG), which can generate up to 1,000 kg per
month of hazardous waste, nof acute hazardous waste, MSSC’s SQG status is recorded
as rcquired with the US EPA Region 9. The Hawaii Department of Health does not
require direct submission of the “Notification of Regulated Waste Activity”, EPA Form
8700-12, but coordinates directly with EPA Region 9. MSSC has not exceeded 1,000 kg
of hazardous waste generated per month. The actual amount MSSC generates qualifies
the MSSC as a Conditionally Exempt Small Quantity Generator (100 kg or less per
month), but the AFRL wishes to maintain the higher regulatory requirements due to the
sensitive nature of the summit area and to retain the ability to exceed 100 kg per month
if needed.

The second paragraph of section 3.9.1.1 of the Final Environmental Assessment will be
revised to include the following underlined text, *“...MSSC is recorded as a small
quantity generator with the US EPA Region 9. which means it can generate between 100
and 1.000 kilograms (220 and 2,205 pounds) of hazardous waste per month. The fiscal
year 2004 records show that 310 kilograms (684 pounds) of hazardous waste was
generated at MSSC. MSSC is in compliance with, and docs not have recorded violations

or cnforcement actions against, its SQG status.” (source: EPA Enforcement &

Compliance History Online (ECHO) for the Maui Space Surveillance Complex).




2. items a and b, The MSSC stores most of its hazardous malcrials and hazardous waste in

specially buiit storage units which are located on the west side of the MSSS building.
The hazardous material and hazardous waste slorage units have sccondary containment,
and firc detection and suppression systems, Smaller amounts of hazardous malcrials,
that arc used and stored in labs and maintenance arcas, are stored in flammables or
corrosive liquids cabinets which have secondary containment. Drums stored outside the
buildings arc in covered drum storage units with sccondary containment, The
emergency generator diesel fucl tanks and piping are double walled with interstijtial
monitoring systems. Revisions to the Final Environmental Assessment are provided
below,

item ¢. MSSC has a number of plans and practices in place to prevent release of
hazardous materials and waste and prevent impacts to the environment, including
subsurface soils via storm water drainage and the septic system. At MSSC, hazardous
materials arc monthly inventoried and inspected for container integrity, compatible
storage and sccondary containment cleanliness. Hazardous waste accumulation arcas
reccive daily and weekly inspections for waste segregation and container integrity. The
above ground dicsc] tanks have trained fuel tank custodians to monitor fucling and
transfer operations in accordance with US EPA requirements. As an additiona’
precaution lo prevent potential release of hazardous waste 1o the subsurface, the mirror
stripping arca of the AEOS MCS would not have floor drains, Revisions to the Final
Environmental Assessment arc provided below.

The first paragraph of scetion 3.9.1.1 of the Final Environmental Asscssment is revised
lo include the following underlined text, “Solvents are used 10 maintain the optics and
acids are used to strip the reflective surfaces off mirrors before recoaling. MSSC stores
most of its hazardous malerials in specially built storage units which are located on the
west side of the MSSS building. The hazardous material storage units have sccondary
containment, and fire detection and suppression systems. Hazardous materials that are
used and stored in laboratories and maintenance arcas are stored in flammables or
corrosive liquids cabinets with built-in secondarv containment. MSSC has a Hazardous
Material Emergency Planning and Response Plan (HAZMAT Plan) that provides
guidance on the handling of hazardous materials.

The second paragraph of scction 3.9.1.1 of the Final Environmental Assessment is
revised to include the following underlined text, “Hazardous wastes generated at MSSC
are segregated at the gencration point for appropriate handling. Hazardous waste at
MSSC is managed in the 270-day hazardous waste storage units, localed near the
hazardous materials storape units, and the average storage time in fiscal year 2004
ranged from 42 to 153 days. The hazardous waste storage units have built-in secondary
containment, and fire detection and suppression system. Sampling and analysis...”

The third paragraph of scction 3.9.1.1 of the Final Environmental Assessment is revised
to include the following underlined text, “MSSC has a Contingency Plan and a Spill
Prevention, Control and Countcrmeasures Plan that sct forth the procedures for
conducting response actions in case of hazardous waste releases into the air, soil, or
watcr that posc a threat 1o the environment. MSSC has a spill response team trained in
accordance with OS}A, and spill response cquipment is staged at the hazardous materijal

and waste storage units. MSSC also has several administrative plans in placce to prevent

-8}
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releasc of materials and promote cnvironmentally responsible management, such as the
Pollution Prevention Plan, which addresses measures to achicve pollution prevention
program goals, funding, management procedures, and identifies cost effective processes
or technologics.”

The second paragraph of section 4.9.1.1 of the Final Environmental Assessment is
revised to include the foliowing underlined text, “The materials used in stripping and
recoating the AEOS mirror would be the same as those currently used for maintaining
smaller mirrors at the existing AEQS telescope building, The mirror would be placed
within a plastic-lined wash tank, where the degraded reficctive surface would be stripped
off the mirror using an acid solution. As an additional precaution 1o prevent potential
release of hazardous waste 1o the subsurface, the mirror stripping area of the ALOS
MCS would not have floor drains. The glass would then be rinsed off jn the tank. The
resulting hazardous waste would be captured in a drum and stored in MSSC’s 270-day
hazardous waste storage unit uniil it can be manifested for disposal, at which time it
would be transported off-site for proper disposal. The volume of hazardous waste that
would be generated from stripping the AEOS mirror is anticipated to be between 207
and 376 kilograms (456 to 829 pounds), once cvery six yecars.”

. The proposed action has been included in the University of Hawai‘i’s (UH) Long Range
Development Plan (LRDP) for the Halcakala Observatories (HO). The LRDP isa
master plan for the 18-acre HO arca that describes future development and related
construction practices that consider the environmental, cultural, and historical
importance of Haleakald. Plecasc see the attached UH Institute for Astronomy letier
dated August 26, 2005.

. Mr. Carl Kaupalolo, of the Maui Firc Department and the Royal Order of Kamehamcha,
Heiau O Kahekili, was contacted during the pre-asscssment consultation activities and
was provided a copy of the Draft EA.

. Ms. Dawn Dunsing, Cultural Resources Commission, was contacted during the pre-
assessment consultation phase and stated that she would review the copy of the Draft EA
that was sent to your office. After reccipt of your letier, we understand that Ms.

Dunsing no longer works for the Cultural Resources Commission. Belt Collins has
contacted Mr. Stanley Solamillo and mailed a copy of the Draft EA for his review.
AFRL will comply with the UH's LRDP with regards to protection of historic and
cultural resources by following the identified construction practices.

Thank you for participating in the review of the Draft Environmental Assessment for the Proposed
AEOS Completion. If you have any questions regarding this cffort plcase contact Ms. Michelle
Hedrick at 505-846-4574.

Sincerely,

\‘“\‘ - (: . L.-
’ o é UI;M —

Jzi;yET AUGILS,TINE, Lt Col, USAF
Cofmmander



DEPARTMENT OF BUSINESS,
ECONOMIC DEVELOPMENT & TOURISM

LINOA LINGLE
GOVERNOR
THEODORE E. LIU
DIRECTOR

MARK K., ANDERSON
DEPUTY DIHECTOR
LAURA H. THIELEN
DIRECTOR

OFFICE OF PLANNING

OFFICE OF PLANNING

235 Soulh Beretania Streel. 6th Floor, Honolulu, Hawaii 96813
Mailing Address: P.Q. Box 2359, Henolulu, Hawaii 96804

Ref. No. P-11049

August 3, 2005

Licutenant Colonel Brent Richert
U.S. Air Force Research Laboratory
535 Lipoa Parkway, Suite 200
Kihei, Hawaii 96753

Dear Lt. Col. Richert;

Telophone: (B08) 587-2846
Fax: (808)587-2824

Subject: Tawaii Coastal Zone Management (CZM) Program Federal Consistency
Review for the Advanced Electro-Optical System (AEOS) Completion at the
Maui Space Surveillance Complex (MSSC). Ialeakala, Maui (FC05-038)

The proposal to construct a mirror coating shop (MCS) adjacent 1o the existing AEOS
telescope building at the MSSC within the University of Hawaii Instiwte for Astronomy
(UH IfA) Haleakala Observatories, has been revicwed for consistency with the Hawaii CZM
Program. We concur with your CZM consistency determination that the proposed activity is
consistent to the maximum extent practicable with the enforceable policies of the Hawaii CZM

Program based on the following conditions:

1. Protection of historic, archacological, and cultural resources. In accordance with the
CZM ftederal consistency assessment (p. 4) and the Draft Environmental Assessment
(June 2005, p. 4-3), to ensurc protection of nearby archacological resources and
respect the summit’s cultural resources, the following provisions from the Long
Range Development Plan for the UH A Complex shall be incorporated into the

construction and operation of the AEQOS MCS.

a. A cultural specialist will be retained at the carliest stages of the planning process.
This specialist will monitor the construction process and consult with and advise
the on-sitc Project Manager with regard to cultural or spiritual issues to be
addressed. The cultural specialist would be a kanaka maoli (full-blooded
Iawaiian person), preferably a kupuna (clder) and a kahuna (priest, clergyman) as

well, and one who has personal knowledge of the spiritual and cultural
significance of Haleakala.
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b. The cultural and archeological sites and features identified near MSSC, but
outside the project arca, would not he aftected. The two sites nearest to the
proposed construction and staging areas are alrcady protected, as Site 2806 is
clearly marked with fence buffer and Site 5440 is separated from the staging arca
by a road.

¢. Construction crew members and permanent employees working on the AEOS
MCS will attend UH-approved “Sense of Place” training prior to working at the
projcct sitc. This training will instruct individuals on the cultural and historic
significance of the Halecakala Sunmit, as well as describe the spiritual essence of
the arca’s natural resources.

d. A cultural specialist shall be retained to conduct a cultural inspection of Halcakala
Obscrvatories, including the proposed AEOS MCS site. three times per year, to
ascertain compliance with Hawaii Administrative Rules, Title 13, Sub-Title 13,
Chapter 277, “Rules Governing Requirements for Archacological Site
Preservation Development.™

2. Protection of threatened and endangered species. In accordance with the CZM
lederal consistency asscssment (p. 9) and the Draft Environmental Assessment

(Junc 2005, pp. 4-4, 4-5), meusures identified in the Long Range Development Plan

for the UH IfA Complex and measures identified by the U.S. Fish and Wildlife

Service shall be implemented to minimize the potential effects of construction

activities on threatened and endangered species, specifically the “ahinahina

(ITaleakala silversword), “ua’u (Hawaiian Dark-rumped Petrel) and nene (I1awaiian

Goose).

3. Nazardous materials. In accordance with the CZM federal consistency assessment

(p. 8) and the Draft Environmental Asscssment {(June 2005, p. 4-12), hazardous
materials will be properly stored, used, and disposcd of 1o prevent releases and to
protect the ground from contamination. State of Tlawaii, Federal, and U.S. Air Force
requirements for storage, handling. and disposal of hazardous materials shall be
complied with. Any spill of a hazardous matcrial will be immediately reported to the
Air Force Rescarch Laboratory and the on-site UI1 IfA supervisor, Hazardous
material spill containment activities will be implemented under UH and U.S, Air
Force supervision. Release reporting requirenients will also be implemented in
accordance with MSSC policies and plans, State of Hawaii Revised Statutes, U.S.,
EPA law, and U.S. Air Force Instruction 32-4002, Hazardous Material Emergency
Planning and Response Compliance.
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CZM consistency concurrence is not an endorsement of the project nor does it convey
approval with any other regulations administered by any Statc or County agency. Thank you for
your cooperation in complying with the Hawaii CZM Program. If you havc any questions,
please call John Nakagawa of our CZM Program at 587-2878.

Sincerely,
~ ‘,.-/' . /
. PR LT . : -/' .
Laura H. Thiclen
Director

c: Ms. Arlette St. Romain Mceadcr. Belt Collins Hawaii Ltd.
Mr. Michael Maberry. University of Hawaii Instilute for Astronomy
U.S. Fish and Wildlife Scrvice, Pacific Islands Ecorcgion
Dcpartment of Land and Natural Resources,
Historic Preservation Division
Department of Planning, County of Maui
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DEPARTMENT OF THE AIR FORCE
AIR FORCE RESEARCH LABORATORY (AFMC)

8 Sep 05

Detachment 15, AFRL/CC
535 Lipoa Parkway, Suite 200
Kihei, H1 96753

State of Hawaii

Department of Business Economic
Development & Tourism

Office of Planning

P.O. Box 2339

Honolulu, HI 96804

RE: Hawaii Coastal Zone Management (CZM) Program Federal Consistency Review for the
Proposed Advanced Electro-Optical System (AEOS) Completion at the Maui Space
Surveillance Complex (MSSC) Haleakala, Maui Hawaii, TMK: 2-2-007:008, Haleakala,
Island of Maui, Hawaii, August 3, 2005 letter.

Decar Ms. Thielen,

The USAF will comply with the conditions set forth in your lctter and thc USAF’s CZM
application and assessment form.

Thank you for participating CZM Program Federal Consistency Review for the Proposed AEOS
Completion at the MSSC. If you have any questions regarding this cffort pleasc contact Ms.
Michelle Hedrick at 505-846-4574.

Sincerely,

Ie :X\/ //. L7
B W= AL N [P e .
m@r C. Auépsrrmlz, Lt Col, USAF

Commander
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