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EXECUTIVE SUMMARY

This Management Plan (MP) for the University of
High Altitude Observatory Sit¢ HO) i s in accordance wiHAR)CHapterai O i
13: Department of Land and Natural Resources (DLNR), Subtitle 1: Administration, Chapter 5:
Conservation District, where this document is implemented to regulate land use in the Conservation
District for the purpose of conserving, protectiagd preserving the important natural resources of the
State through appropriate management and use to promote their long term sustainability and the public
health, safety, and welfare. This MP was also prepared according to Exhibit 3 in HAR 13

i Ma n agt mp asaefided in HAR 15-2, means a comprehensive plan for carrying out multiple

land uses (HAR §13-2).

HO is not a multiple land use propertyO is a single land use pardbiat is not open to the general

public. This MP replaces the managerhglanning policies angracticess n t he Uni versity
Institute for AstronomyHa | eak al U HObgehatod |SiteionguRaege Development Plan
(LRDP). While the long range planning aspect of the LRDP is current, the management plans for HO that
were included in the LRDP are superseded byrtbee comprehensiv@anagement plans this MP.

The MP describesthe proposed land use for HO and how it is consistent withpthipose of the
ConservatiorDistrict and General Subzone. The MP providdax map keya map showinghe HO site
and adjacent properties, and an aerial phatwdated withthe existing facilities within HO.

The ownership of the property is explained with respect to the Executive Order (EO) 1987 that
established HO in 196 EO 1987 has no expiration daf@etails are provided on the natural resources at
the sitejncluding plants, wildlife, endangered species, cultural, historic, and archeological resources, and
visual resourcesas well asthe constraints for access to the site. The existing land uses are described,
including the history othe facilities at HO ad a description of the currently active facilities. A list of
existing Conservation District Use Permits (CDUPs) for HO is jaeuvided

The proposed land use within the 18.16€acre HOsite, where facilitiesobserve the Sun, provide a
world-class telescope for education and research outreach to students all over the world, use lasers to
measure the distance to satellites, track andazatalmarmade objects, track asteroids and other natural
potential space threats to Earth, and obtain detailed images of spacecraft. It is a principal site for optical
and infrared surveillance, inventory and tracking of space debris, and active lasirailion of objects
launched intdearth orbit, activities that are all crucial to the nafiospace program. Under this MP, this

land use would continue with current operations, new scientific experiments and research, and new
facilities would be developkas appropriate. Th&ite Plan would be unchanged from the 18.166 acres
currently designated faii é Hal eakal U Hi gh 8ite purppbsesdoedyur@eér £€ d984Aat or y
Further justification is presented for the above land use within the subzone asltithship to the

existing land use.

Monitoring strategies are presented to ensure the protection of cultural, historic, and archeological
resources through policies, practices, and procedures developed in consultation with Native Hawaiian
practitiones, agencies, interested individuals, and the Maui community, to ensure that historic
preservation concerns are met. Monitoring strategies are also presented to prevent introduction of alien
invasive species (AIS), to protect endangered species, and tedilavorkers and contractors as to the
potential impacts of construction and operations on the cultural and biological resources. Monitoring for
construction practices to protect all resources at the site is described. Finally, the MP imposes certain
design criteria on new facilitie® minimize inappropriate design elements within the natural environment

at the summit.

Theeffective timedurationfor this MP shall be for an initial term adne decade, beginningecemberl,
201Q and ending orNovember30, 2020 and may be extended if appropriafen annual reporting
schedule is established, along with anmagbrting requirements.

H
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1.0 GENERAL DESCRIPTION

MANAGEMENT PLAN

This Management PlafMP) for the University of Hawia 0 i (UH) I nstiltfuA)e Haolre aAksatl
High Altitude Observatgr Site ( HO) is prepared in accordance wit
(HAR) Chapter 13: Department of Land and Natural Resources (DLNR), Subtitle 1: Administration,
Chapter 5: Conservation District, where this document is implemented to regulate land thee in
Conservation District for the purpose of conserving, protecting, and preserving the important natural
resources of the State through appropriate management and use to promote their long term sustainability
and the public health, safety, andlfare. Ths MP was prepared according to Exhibit 3 in HAR5L3

i Ma n a g @ neeasddefined in HAR 13-2 means a comprehensive plan for carrying out multiple
land uses (HAR 813-2). HO is not a multiple land use property. Hai single land use parcel and is
not open to the general public.

The Chapters and Sections of th® areoutlined in accordance withHAR 13-5, Exhibit 3: Management
Plan Requirements, September 6, 1994.

HALEAKALU HI GH ALTI TUDE OBSERVATORY SITE

In 1961, ExecutivéOrder (EO) 1987 ssued by Hawai i OHsset@side ¥rigbaares @u i n n
l and on the summit of H&O0 ¥a7khasindexdraionelaldisaieddftah t he
Consenration District wassed s i de f or i é Hal ehskeraatoty Sitd pugpbsesfobED t u d e
1987).Since then, consistetand uses for HO include the numerous facilities conducting astronomical
research and advanced space surveillance that exist wfithiproperty boundaries. Other agencies
established facilities adjacentit®© through EQiuring the same period.

The UHIfA is the steward of the 18.166 acres of land designated as HO and is responsible for managing
and developing the property. HO is ae@minentstate, national, and international resource for
astronomical and related studies. In order to continue in the forefront of astronomy, UH must provide
high-quality research and training facilities, and place special emphasis on programs tltastivestere
attributes, whil e maximizing both the educational
It is important that these goals be achieved while preserving, protecting, integrating, and balancing
significant and unique cultural amétural resources and educational and research values @nidald U .

Presently, facilities located within HO observe the Sun, provide a wla$s telescope for education and
research outreach to students all over the world, use lasers to measure the distance to satellites, track and
catalogue mamade objects, &ick asteroids and other natural potential space threats to Earth, and obtain
detailed images of spacecraft. It is a principal site for optical and infrared surveillance, inventory and
tracking of space debris, and active laser illumination of objectshadniotoEarth orbit, activities that

are all crucial to the nationbds space progr am.

HO LONG RANGE DEVELOPMENT PLAN - http://www.ifa.hawaii.edu/haleakala/LRDP/

The IfA Long Range Development PlabRDP) for the HOsiteis a publicly vetted documenin broad

terms, the LRDP describes the general environmental, cultural, and historic conditions, and the site
characteristics that guide future development. It also describes the principles that define the scientific
programs that the UH strives to maintairdatevelop at HO and the potential new facility developments

that will keep the UH in the forefront of astronomy into the next decade. In order to describe and to
protect this resource, while accommodating the growing need for public scrutiny and parimetsng
astronomical planning, the IfA planning process for loaigge development takes into consideration the
environmental, cul tural, a mhe LRDP sl$onctudes distusspm oft an c e
possible locations for future developmenthin the HO property
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Following the review proceassedfor environmental documents, the LRDP was distributed to State of
Hawai 6i and Co u ntheWatianal Parid Seuvice (HRSY, th&).$. AirsForce, community
associations, individuals, and Mapublic libraries. Notice of release of thlraft LRDP wasalso
published in thdocal newspaper, thielaui News The draft LRDP had an extendadne-month, public
comment periodTherefore, one intention for the LRDP had been to provide a vehiclerfsultiog with

the greater Maui community, Upcountry organizations, and individuals concerned about development, as
well as Native Hawaiian interests.

While the long range planning aspect of the LRDP is current,
the management plans for HO that were incled in the LRDP
are superseded by ttomprehensivenanagement plans in this MP.

1.1 Proposed Land Use In General Terms

In 1961, the State Land Use Law (Act 187), codified as HRS, Chapter 205, established the State Land Use
Commission (LUC) and grardethe LUC the power to zone State lands into onéhode districts:
Agriculture, ConservatiorandUrban Act 187 vested the DLNR with jurisdiction over the Conservation
District.

The objectives of the State Conservation District is to conserve, pratattpreserve the important
natural resources of the State through appropriate management and use to promote thaimlong
sustainability and the public health, safety, and welfare. This area of the Conservation District has been
set aside for astronondl research, and many facilities conducting astronomy and advanced space
surveillance already exist within the HO area.

The DLNR formulated subzones within th@rervation Districend regulates land uses and activities
therein Figure 11 is a subzonmap from the Office of Conservation and Coaktaids OCCL) website
Conservation District Subzone designations regulated by the DLNR are Protective, Limited, Resource,
General, and Special. Since 1964, Bward of Land and Natural ResourcéBLNR) has aopted and
administered land use regulations for the Conservation District.

iSubzoned means a zone est abl|whshisidentified bytboundariesh e Con
and resource characteristics (HAR-3:2). The objectives of the General [&aone are to designate open
space where specific conservation uses may not be defined, but where urban uses would be premature.

In 1961, arEObyHawai i 6s Govasnhde @Q8i a66satres of | and on
a place known as Kolekole to be under the control and management Bbddhg of Regents of the
University ofHawa 6The site is known as HO and UH is the owner of the parbellfA is responsibé

for managing and developing the lafithe EO has no expiration date.



Hal eakal U Hi gh Al ManagedestPl@b ser vatory Site

STATE OF HAWAI'I
CONSERVATION DISTRICT
SUBZONES -
98800 Islands of Maui &
=/ LS Kaho'olawe
N
7 %
o T
y -
- | d
¢ Ll } |
A » Haleakala
e QV) Observatories
/\ ® General Subzone
\) p- R : \
S < Subzones
‘ﬁ‘ General
. B Uimies
| Ay [
= Bota > Resource
Proposed General
% Proposed kmitedL
This map is intended for visual rep ion of proposed m Proposed Protective
subzone designations. It should not be used for boundary
interpretations or any other use beyond the limis of this data. Proposoed Resource
(Prepared by the State of Hawaii's GIS, NOVBWBER 2005) B secial
Maui Tax Map Key - 2005
DLNR, Dffice of Consenvsation and Coastal Lands, Subzone hMap

Figure 1-1. Island of Maui Conservation District Subzones Showing HO in General Subzone

1.2 Land Use Consistent with the Purpose of the Co
Subzone

HO is locatedwithin a General Subzoref t he St at e didn Distiacimizat hds beeGeeh s er v a
aside for astronomical researtg. 1-1). The objectives of the General Subzone (HAR Chaptés-13)

are to designate open space where fipaginservation uses may not be defined, but where urban uses

would be premature. Identified applicablendauses in the General Subzone incliRi8 Astronomy

Facilities, (B1) Astronomy facilities under an appravmanagement plan (HAR £325).

1.3 Location Map

The land designated and assigned to UH in 1961 for scientific purpade® 1987 is located on State of

Hawai 6i | and within the Conservation District and
of Haleakd U, ‘about 0.3 miles from the highest point,
Hal eakal U KHALE). Bigu [t2 sRoas the Tax Map Key (2)207-008. At an elevation of _
10,023 feet above sea | evel it¢iABdword foHastroromkahdnd) i s o
space surveillance activities. The Kolekoleder cone lies near the apex of the Southwest rift zone of the
mountain. The rift zone forms a spine separating the Kula Forest Reserve from the Kahikinui Forest
Reservepoth of which are pristine lands along the rift zone.

Other agencies established adjacent facilities through EO during the same period. Biglmewks the
HO site and the adjacent properties. Figuteshows amnnotatedierial view of HO.
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Figure 1-4. Aerial View of HO.
2.0 EXISTING CONDITIONS ON PARCEL
2.1 Ownership
In 1961, arEO by Governor Quinn seiside 18.166 acres of land on thet mmi t of Hal eakal U
known as Kolekole. The site is known H®. UH is the owner of the parcel, under the control and
management of the UH Board of Regentsdbservatory sit@urposesonly. The EO has no expiration
date.
HO is located in theraea of t he St at dion @ibtrictHmtwWhas heén seéBidenfsre r v a
astronomical research (HAR -B325: Identified land uses in the General Subzon& Rstronomy
Facilities, (B1) Astronomy facilities under an approved management plan); and failities
conducting astronomy and advanced space surveillance already exist within HO.
2.2 Resources
The following sections describe the natur al resot
resources such as plants, aquatic life andlféldcultural, historic and archeological sites and minerals
(HAR 13-5-2, Definitions).
2.2.1 Cultural and Historic Resources
Accordingt o o6 manado (r emembr anNagve Hawaiignsnteiviened foritten s ) of
recent cultural impact assessnts, for the ancierilative HawaiiansH a | e ak whiclJincludes the
Kolekole area on which HO residés is considered a piko (the navel, or center of Maui Nui a Kama
(Greater Maui ). I't is a Pubébu Honua (sacred refuge

was a Wao Akua, or pte where gods and spirits walkhe cultural resources of Kolekole date back
more than a thousand years and are an integral part of the Hawaiian culture, both past and present. In
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ancient times, commoners could not even walk on the summit because iteloelorige gods. The sacred

class of na poUo kUhuna (priest) wused the summit
kUhuna could absorb the tones of ancient prayer
manifestations, the arf dealing, and the study the heavemsrfavigationpurposesKolekole itself was a

very speci al religious place used by the kUhuna p
numerous gods and goddesses said to reside on the summd,dratér, and all around the mountain.

(CKM 2006).

Planning and management for scientdf@velopment at HO must be conducted with an understanding of,
and a respect for, the connection and delicate balance betwedativee Hawaiians t he Uanda (| an
the ocean from which it was born.

A Cultural Resourcesurvey (CKM 2003), a Traditional Practices Assessment (CKM R0 an
arcteologicalinventory (Fredericksen 2003), wecempleted in 2003 to address historic and cultural
issues for longange @velopment planning at HO. A subsequent cultural resources study, Cultural and
Historical Compilation of Resources Evaluation and Traditional Practices Assessment was conducted in
2006 (CKM 2006) as partof the environmental compliance process for fireposed Advanced
Technology Solamelescope (ATST) Project

In 2007,Cul t ur al Surveys Hawai 06i , Il nc. (CSH) was comn
Impact Assessment (SCIA). The SCIA was performed in accordance with the guidelines for assessing
cultural impacts, as set forth by the Office of Environmental Quality Control (OEQC 1997) and was
intended to supplement the initial Cultural Resource Evaluation (CKM 2006) fqurtip@sedATST

Project. The primary purposes of the SCIA were to widen cortynantreach and to gather additional
information on the Traditional Cul tural Property
potential effects of that particular proposed undertaking on NEf@veaiian traditional cultural practices

and feliefs. Although the SCIA was conducted for a specific project, the preparers of the SCIA made an
additional effort to gather supplementary information, community inpa, klmowledge of the summit

area, and therefore the information is relevant tahe management of HO. TheSCIA contains
considerable additional hi storical phe syshplegy bfi ve on
the mountain, its role in the history of Maui as a living entity, as well as the archeological record. The
information provided is inteded to educate the reader about the spiritual sacredness and cultural
relationship oNatveHawai i ans to Hal eakal U as a whole and to

This section briefly describes the results of those surveys and the numerous prediessasth respect
to resources of cultural value and their significance, ancienititraal practices, and areblogical sites
in and around what is now HO.

Cultural Resources

Pele (goddess of fire), P o | {gailja @ndbthefsgnbabbitbcbtisesaread h s n o w
Hawaiian | or e, it is said that MU u i stood with o
when he lassoed the Sun.

Hal eakal U Cr at e fMauvthosoughfareahd sawsce far basaltastorses. There ardispeci
teachings related by the puna (elderthat guided commoners who were permitted access for gathering
stones and to bury the dead. Numerous archeological sites have been recorded on the crest and in the
crater, including, in order of frequency, tempgrahelters, cairns, platforms with presumed religious
purposes, adze quarries and workshops, caves, and trails (Rosendahl 1978). Tdlessarants of the

very elaborate spiritual and cultural life that t&tive Hawaiiangocused around the summiiea.

Within Kolekole, cultural resources of importance are: temporary habitation or wind shelters, two
petroglyph images, one site interpreted as a possible burial, and two ceremonial sites (CKM 2003). The
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sites are important in that they havelgad infaomation on prehistoryNative Hawaiians know that this
area as a remnant of a Native Hawaiian landsc¢apevides significant cultural value because of its
ceremonial and traditional importance.

Traditional Cultural Practices

During preparation of the @ditional Practice®\ssessment (CMK 2002}, was understood that due to

the construction of former and existing buildings over the past 70+ years, much of the physical evidence
of ancient Hawaiian traditional and cultural practices in the area was dmbtféye SCIA also provides

i nformation about Hal eakal U as an i mpor t amt pl ac
several types of traditional cultural practicestinue to take place, &sted anddescribed below

Gathering of plants

Traditional hunting practices

Collecting for basalt and tools

P @h ak u i Phé Piko bf&ast Maui

Traditional Birth and Burial Practices

Hal eakal U as a Sacred Mountain

Ceremonial Practices, e.g., honoring the solstice or equinox

Astronomy

© ® N o gk~ wDd PR

Travel

Gathering ofPlants

Several plants have had and continue to have particular cultural importance. The SCIA reported that
traditional gatheringof plant resources continues to take place today iwitthe upper elevations
surrounding thesummit (SCIA p. 102).

In the pat, 6 @ h leetries Yaccinum sp).were traditionally offered to Pele by those who frequented the

upper elevations of the mountainous regions (SCIA, p. 102). Today, upland hikers and those in transit
of t en p ibarles aé @ioad resource when found riieother example of plant gathering is the
collection ofp T k i (Syprelia tameiameiaendlehuablossoms used for lei making (SCIA, p. 102).

The SCIA also reported thptl k i @hwa , mUmane and other pl a nts and f
purpose(SCIA, p. 102). The trunks and branches of thea 6 gDodlodaea viscoaandmU ma n e
(Sophora chrysophyl)avere traditionally harvested and usedtiate or house, post®resent day efforts

have revived the construction of traditional structures, howetvisrunknown at this time whether these

plants are actively harvested (SCIA, p. 108)U ma tingber has also been traditionally used for
weaponry, particularly spears; however, it is unknown whether modern craftsmen of tradidapahry

harvest thigimber today (SCIA, p. 102)P @ p ¢Solanum americanureaves, which are also found
along the upper elevations and summit of Hal eakal
used) inl a 6 a u , ¢r Bigwaii@namedicinal practices. Speidfily, they have been used for alleviating

sore tendons, muscles, and joints (SCIA, p. 102).

Hunting Practices

Traditional hunting of birds for food and feathers was documented at least 100 years ago (SCIA, p. 103).
The oOuaodou ( Hdevoddma phaeopyaatsandwichensigas particularly sought after; they

were considered to be very tasty, especially the nestlings, which were reserved for the exclusive
enjoyment of the chief (SCIA, p. 103 and NPS 2008 Ethnographic 8 vy , p. 36) . I'n addi
and (Nesodien sandvicengishe extinct flightless bird®latochen pauand Branta hylobadisies
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were hunted. Huntingractices today include the hunting andking ofid e er , goat s, pi gs
chukar partridges, francolin and other game birds has become a cultsugyorted subsistence
practiceodo (SCIA, p . 104) . Feathers from some of

hatbands (SCIA, [d04).

Basalt Collection

One of the reasons people catnghe mountain was to collebisaltfor use in toolmaking. Physical

evidence from several archeological sites on the mountain seems to indicate that there were dogas used
collection, reduction, and transport of basalt to lower elevations (NPS 2008 Ethnographic Study, p. 36).
Evidence exists of areaghere basalt was quarrigdh a t were used fwehi dihifaie
surface scatters of basalt debitage, with Wevy finished tools This suggests that the scatters are related

to reduction activities rather than sites where |
Many of the lithic workshops are associated with cave shelters, structures, or ratkridrmations

(such as cliff faces) that would have afforded protection from inclement weather (NPS 2008 Ethnographic
Study, p. 36).

P@h ak u i P8 Piko bfEast Maui

Traditionally, Maui Island was separated into mdkuy, or districts during the timeft he Al i O
Kakaalaneo and under the direction of it@unaK a | a i h &0ClArbfiBéckwith 1940:383). The

western portion Maui Island, dominated by Mauna Eke, the range commonly referred to as the West

Maui Mountains, was subdivided into thremku LUh ai n a , Kaéanapali, and Wai
portion of Maui |l sland, dominated by Mauna Hal ea
moku HUmUkua Poko, HUmUkua Loa, Koo6olau, HUna, K9
Kula. Thereisanaturallg i r cul ar st one pl atSEIA vef Sterliegf1898:8)e d t a
along the summi tonef athalpaakakdy Ul wwihrehreet hle except i n
Poko, originate. P@haku PUl aha (SCI A efongheref), a
northeast edge of Hal eakal U Cr at erpko (aavel ddaudul u |
umbilical cord [Pukui and Elbert 1986]) of east Maui (Mr. Timothy Bailey, personal communication
(References omitted).

|
0 S
0 (

The termP @ h a k u , iP Wsédo Hescribe a place in the northeast corner of the crater. The origin of

the term is complex, perhaps interpreted as smooth and flat, or flat rock, but essentially referring to a
convergence point where eight of the nine districts of Maui meet, whichngjae spatial organization

of the islands (NPS 2008 Ethnographic Study, p. 24). There are more prominent points on the mountain,

e.g., Haleakdd Peak, which is the high point on the soutt
this location originates with the concept of a piko, or mouth, which has been described as that of an
octopus (SCIA, p. 106) from which eight tentacles spmadver a rock, making it difficult to pry loose,

in essence, they are stuck flat to the rock. The symbolic significance of the piko to Native Hawaiians as

the center, or source life, would apply to this locus of interlocking districts, or moku (SQI&7p.

Birth and Burial Practices

Native Hawaiians frequently buried their dead in the crater. In addition, the umbilical cords of newborns,
or piko, were left in the crater as well. Burial sites have been identified in the crater and one possible
burial feature has been described at H& r e d er i ¢ k s e n is ¥tél @ 3ng birth Bl death lKea | U
cycle for Native Hawaiians who were and continuebéoma familiar or accustomed) to this place
(SCIA, p. 103).

Hal eakal U as a Sacred Mountain

There is much historical research, testi moni es, a
those who view Haleakal U as sacred consider devel
individuals explain this viewpoint in various terms, or as expressed by onekMauna( e | der ) , il w]
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a culture depends on these natural wonders of their environment for survival and reverence
communications to a higher power than themselves, all carebneist gi ven t o thi s prac
105).

The summit area is referred to\Wso Akuaandis considered to be the realm of the gods, and, as such, is

a place to be revered. It is an area that is described to havé&dmenor restricted to all but thieighest

ranking of Native Hawaiians, such as tHdihung or priests. Even today, Vi S
of humbleness and in a sense of askingandinasenseofnotdist ng undul yéo (SCI A, g

There is a protective instinct among Hawaipre opl e t o properly care for
themselves but for future generations. That care is expressed as a strong feeling for responsibility to
prevent devel opment on Haleakal U, rather tlhan pr
effects that may result from construction at the summit (SCIA, p. 106).

Ceremonial Practices

Mo s t of the cultural rituals and ceremonies that
general public because they are kept secret for persosainear to maintain the integribf particular

rituals from generation to generation (SCIA, p. 107). This is not uncommon in the Hawaiian culture, and
during consultations with Native Hawaiians only a few specifics of these practices have been shared
(SCIA, p. 107). The bestnown ritual to norNative Hawaiians is the calling of the Sun,ferala €,

which is a chant used to greet ancestors, kupuna, and [also] greet the Sun as it rises (SCIA, p. 107). Some
consulted parties have shared other rituals ithdtide such practices as annual pilgrimages to honor
certain trees, conducting solstice ceremonies, visiting special sites at certain times of the year for
offerings, and going to the summit for chanting. Certain times of the day, month, or year aderednsi
important because at these times the Sun is at zenith. The zenith has particular significance in that there
would be the greatest amounthofUor spiritual breath that comes from above. For example, ceremonies

at Leleiwi, about two miles fromHO have been described that invol v
completely absent. These are désml as being a time &f Ul Uav eéeting, where everything in the
worl d meets (Lelei wi is famous for nSpecter of t

his/her own shadow in the clouds surrounded by a rainbow, if the clouds are low &uhtisebehind
the viewer. Théh Ul Wtvaani al so provide an opportunity to si mg
ancestors, doing what they did for generations (SCIA, p. 109).

Anot her example of the i mpor t a&abilitytobdnortHaSureduing! U f o
the solstices and equinoxes in ways that are not possible at sea level. With visibility to the horizon over
long distances, it is possible to see, for example, the Sun track across the sky and touch particular points

aroud t he summit |, e. g., Pudukukui . These practices
107-108).
Astronomy
As described n ol i (chants) anabobhé mbéolsalmani ( stod r iHad e ¢

Kolekole was used for a trainingaynd in the arts of reading the stars and being one with the celestial
entities above and was considered sacred because of its height and closeness to the heavens.

Astronomy has a very | arge role in the cultural [

Astronomical m#ers, both practical and ceremonial, may have been the basis for the most

i mportant activities at Haleakal U. Al of the
associated with tales of the degud MUWi and his efforts to catch and slow the Suhede tales
involve two aspects, one is the perception of
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Hal eakal U as a place where the observation of s
took place.

The recognition of stubyatteeank astrolbmyg astrobbgy,pahdattte eongtetiations
continues into modern times (NPS 2008 Ethnographic Study, p. 31).

Travel .
Hal eakal U has |1 ong been recognized as a traditior
side of Maui Island o0 t he ot her side often resulted in expe

Gaps provided an excellent route to connect these two districts, and it traversed through the crater (NPS
2008 Ethnographic Study, p . PP). dArtercailly aoampce hlee
flank of the mountain to the south rim of the sum

In 2005, in recognition of andeiaultther aslpiirinp o rotfa nr
i ma k e 1UH gohtiaakell Native Hawaiian stonemasons to erect afagag ahu (altar or shrine)

(Fig. 21) within the HO setasidefi A r e dor tledsole reverent use bliative Hawaiiandor religious

and culturalpurposes with the understanding that such usenailinterfere withother uses andctivities

within HO(Fig. 22). A ho6éomakdedhanai on or Awarmingodo offerin
ahu was named Hinaladanui

In 2006, in thespirit of makana aloha (gift of friendship) for a proposed mtojdH contracted the same

Native Hawaiian stonemasons to erect an-fzasg ahu near thelH Mees Solar ObservatoijviSO)

site (Fig. 21), not within theHO setasidei Ar ea Wpon its completion, a ho
and the ahu was AnhamedKaP Moklue Wative Hawaiians ar e
reverent, religious and cultural purposes, on ain@rference basis with site activities.

As shown in ol (chant s) and the modbolaearoond ( st or i
Kolekole was used for a training ground in the arts of reading the stars and being one with the celestial
entities above, by the Kahuna Po6o (High Priest).
closeness to the heavens.

Evidenceo f sacred wuse found within HO includes koo0a
habitation shelters. These may have been used for ceremonies by the priesthood during Makahiki

festival s. I n ancient times, hhe(mbadeate)teiVsng
and conducting initiation rites and practices. Traditional accounts also exist of the tba bfe ak al U i n
rites of passage such as birth and death. Hal eaksze
traditional Hawaiian practice gfikost or i ng. A pit at Hal eakal U named

by Kaupo residents in the 1920s to store theipoffsi n g 6 s coudm(Kiauss 108B).

Hal eakal U has |l ong been r ec o thuiEaseMauialrstheasixtaemtra di t i o
century, ,KiAH d pii 6 inlua rumited Mayihconstringtee d thail acotind the island and over
[

Hal eakal U, uni t i ng didtricte of Hama and Kacipo lwithyWest Mauo Pebpen of
Honuaborliuemd btuheir dead in Haleakal U Crater (Handy
burials of both chiefs anSClAccbkandaied s, | Ka rileak aewn;k ail

1998:264265), and one possible burial is recorded on the northweshdboy of HO property
(Fredericksen 2003).

10
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Haleakala High Akitude
Observatories Site

OVERALL SITE PLAN

Py

POEle KT Ail Ka Moku

Figure 2-1. East and Westfacing Ahu Locations at HO.
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Figure 2-2. Set/si de A Area AO. Location at HO

Early postc ont act t r avlkeylhaole ¢foreigrer) was kmodtlyJlimited to expeditions and
sightseeing until the late 1880 Ther e i s evidence that the Hawaii
throughout the 1800s not only for its popularity as a traveling route, but also for its ceremonial
significance. Cattle ranching occurred on the slopes inatiee1800s, and in 1916 the U.S. Congress

allotted 21,000 acres at the summi'¢t of Hal eakal U
1921 and operated peacefully for 20 years until
defensei nst all ationso (Jackson 1972:130). By 1945, t

Kolekole Peak, just outside National Park boundaries. These installations were utilized until the end of
World War Il and intermittently thereafter, including dgithe KoreanNar. Grote Reber built a radio
telescope on Kolekole in 1952, and between 1955 and 1958Hlzad the U.S. Air Force shared use of

the Red Hill facilities. By 1960 to 1961, théH was operating its observatory the Kolekole location
(Jack®n 1972:131).

Today, spiritual practices continue in and around Kolekole. Flora and fauna are still collected for hula
adornment by Kumu Hula, and native Hawaiians frequent the site for sunrise or sunset practices. The
mana (spirit) of the area is wholtlependent on the vistas that can be viewed and the connection with
earth and sky. For example, Native Hawaiians know that the spiritual essence is not something tangible at
the summit area, but that one can feel the presertbe gbds (CKM2003, oral higory).

12
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Hal eakal U Summi t )
The summi't of Ha | signikicart tilltuialsresaurcen and af éselfe Itlis aigible for
listing on theNational Register of Historic PlacéSRHP) as a TCRhrough consultation with th8tate

Historic Preservation Divisioh SHPD) wunder Criterion AAO0 for its asc
of Maui and this is reflected in the number of known uses, oral history, (pets) and legends
surrounding Hala k al Ohe term ATraditional Cul tur al Proper
property fAthat is eligible for inclusion in the I
beliefs of a living community that, (a) are rooted in that commgudis hi st or vy, and (b)
mai ntaining the continuing cul tur al identity of t
under NRHP Criterion ACO because it ,andasaunceferxampl e
both tradiiona | materials and sacred uses. The value ascH

five distinct attributes, solidifying the role of the summit as a place of value.

1. Hal eakal U s u mmiNativd Hawaitansasswieldas mogedecantyarrdiva t o Hawai 0
as a place exhibiting spiritual power.

2. The summit of Haleakal U is signif i gaditohal as a
cultural practices conducted thefeor both Hawaiians and nétawaiians who live and visit
here, the suminis a place of reflection and rejuvenation.

3. The modbéol el o and ol i s u rcollection of istorigs stiggestingstoemmi t |
significance of Haleakal U as a TCP

4, Some believe that the summit passes therapeutic qualities.
The summit providesame x peri ence of placed that is remark

Historic Resources

One historic sitas present at HO. It igentified & the RebelCircle site, vinich is a remnant of early

195G astronomy construction that s a't t he pe aMtisadésignBtedoby thek Stdtee k o | e
Inventory of Historic Places (SIHP) as Site 5443 (Ifixl 2005) and is elidile for listing on the NRHP

under Criterion AAO b e c20ithsenturpstieniific s udbseescaat Hah ewk
under Criterion ADO for i ts information <content.
foundation that was paof the former radio telescope facility that was constructed in 1952 by Grote

Reber, an early pioneer of radio astronomy. The bulk of this structure was dismantled about 18 months
after the facility was completed. This site is composed of a concrete cakdfgundation that is
approximately 25 meters (82 feet) in diameter, the outer rim of which is up to 1 meter (3.28 feet) in width

and approximately 80 centimeters (2.62 feet) in height.

2.2.2 Archeological Resources

There were twarcheologicakurveys conducted irportions of HO during the 1990s. The first of these

was in 1990 and consisted of a reconnaissance survey by Pacific Northwest Laboratory on behalf of the
US Air Force for the Advanced Electoptical System (AEOS) Environmental Assessmem)(E
(Chatters 1991) . Cul tur al Surveys Hawai 06i , Il nc. ,
in 1998.During the course of this study, a walkover, four archeological sites were identified, primarily
along the western side of Kolekole. Thestes included 23 temporary shelteisd a shortow wall.

These wind shelters were typically constructed against the existing rock outcrop of the hill. The sites were
designatedbite 50-50-11-2805 through 5&0-11-2808. One sling stone was found on tleoflof Feature

J at Site 5660-11-2807. In addition, oné o p(lintped (Cellanaspp.) shellwas noted on the surface of

the Feature B floor of Site 980-11-2808. There was no subsurface investigation carried out, and only
Site 5350-11-2805 was mappe@dditional inventory work was done at these sites in 2005).

13
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Cul tural S u r voendusctedtbaotharistady in 200 FEEA 2001) in conjunction with the

planned construction of the FTF. &hlocated two previously unidentified sites {60-11-483 and 50
50-11-4836) to the west of the MSO facility. Both of these sites were constructed against an exposed rock
outcrop. Site 560-11-4835 consists of two featudedoth historic rock enclosures filled with burned
remnants of modern refudeobviously hisoric trash burning pitsThe researchers speculated that the

U.S. Army might have initially used these during the war and later UH workers used them (FTF EA). Site
50-50-11-4836 consists of three terraces, a rock enclosure, two leveled areas and a lkoetl wa
constructed against an exposed rock outcrop. Five of the features are interpreted as temporary shelters,
while the two leveled areas were of indeterminate usage. Although one test unit did not reveal any pre
Contact cultural materials, their consttion is consistent with prf€ontact structures used for temporary
shelters in other areas of Hal elmakmesedvedothsitdaser ( Bush

A comprehensive archeologicalventory survey of HO was completed in fad02 (UH fA 2005) and

the inventory survey report was approved by SHPD
Ci t Yamnanék Researche2006) was prepared in 2006 and approved by SHPD in a JuB0Q6,

review letter(DLNR 2006. Whereas surveys had preusly been conducted for specific construction

projects within HO and a number of archeological features had been identified, the 2002 survey of the
entire 18.166 acres for th&kDP (UH IfA 2005) was exhaustive and included location and description of

six previously wunidentified sites. These sites wer
documentation was obtained for four previously identified sites that were listed with the SHPD. In total,

29 new features were identified and five excieatinits were used to sample selected features that were

located in some of the previously undocumented sifémse sites consist of wind shelters, two
petroglyph images, a possible burial feature, and an historic foundation known as Reber Circle.
Supplenental information was obtained from Si&®%50-11-2805 t050-50-11-2808 per discussions with

Dr. Melissa Kirkendall of the SHPD Maui office. In addition, a trail segment was recorded 86-Site

11-4836 and designated as Feature F. Several isolatedspa# coral were noted in the southeastern

portion of the 18.16@cre study area, but not assigned a formal site number because the coral pieces were

not weathered. A possible site consisting of several pieces of coral in a boulder was plotted oadhe proj

map, but was determined to lie off the project area. The results of the inventory survey were submitted to
SHPD for preservation review, although there was no triggering action requiring subfriti@lsurvey,

as described in HRS Section 88EThe gynificanceassessments weaecepted (DLNR 2003).

Most of the newly identified features are temporary habitation areas or wind shelters. Two features at one
site are petroglyph images and, as indicated above, one new site is interpreted as a poakifle/dur

small platforms thought to have ceremonial functions were also identified, as was a possible trail

segment. All of the newly identified sites and previously designated ones retain their significance rating

under at |l east C rformat®m dordemt uid® NRHP aand Statk bistaric preservation
guidelines. All of the previously identified sites mentioned in this report qualify for significance because
of their information content wunder Onmgduitleines.lon ADO

addition, the possible burial (Feature D) and the 2 petroglyph images (Features F and (G05(Bitd-

5440, as well as Site0-50-11-5441 and the SitB0-50-11-4836 trail segment (Feature F) also qualify for

their cultural significane under st atFmalhCiti$ immorantdonnotditkadthe various sites

located in HOare a remnant of Wative Hawaiiamc ul t ur al |l andscape. Because
ceremonial and traditional importance to tative Hawaiiansthe entire HO complex of sites may well

qualify forimpot ance under significance NRHP Criterion A

The general lack of material culture remains suggests that the HO area was used-ferrshgirelter
purposes, rather than extended periods of temporary habitation. While there wharcmal located

during testing in the project area, the newly identified sites are nevertheless tentatively interpreted as
indigenous cultural resources, some of which may have been modified or used in modern times. A map of
the archeological featurestO, including Historic Site 5443 Reber Circlepigsented in Figure-2.

14
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Data based on 2003 survey by Xamanek Researches, Inc.

Figure 2-3. Archeological Sites at HO
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Table 21 Summary of HO Archeological Sites
Site numbers are prefacedby501 1: 50=St ate of Hawai 0i 50=Maui 11
SIHP NRHP Significance
Site # Description (Number of Features) Age Criterion
2805 Wind shelter(1) Precontact- postcontact D
2806 Wind shelter(1) Precontact D
Wind shelter(13), Wind shelter C-shapg(2), g
2807 Wind shelter/terracél) Precontact- postcontact D
2808 Wind Shelter(3) Precontact- postcontact D
. Possible WWII era,
4835 Trash pit (2) modern trash observed D
4836 Wind shelter (5), Trail (1) Precontactpostcontact D
Wind shelter(1), Terrace/Wind sheltgfl), .
5438 Terracelike Wind shelter(3), Rock pile(1) Precontact postcontact D
Rock Shelte(2), Wind shelter(4), .
5439 Wind sheltey C-shapg(6), Rock pile (1) Precontact- postcontact D
Wind shelter, eclosure(1),
Wind shelter C-shap€?), .
5440 Wind shelter natural terra¢g), Platform(1), Precontact postcontact D
Petroglyph(2)
5441 Terrace(2) Precontact- postcontact D
5442 Rockwall partial enclosurél) Precontact- postcontact D
2.2.3 Topography Geology, and Soils
Hal eakal U Observatories is wholly contained with
| ocated in East Ma u i on the southwest rift of Ha

summit depression. Alkalic lava flows in this area hglto both the posthield stage Kula series as well

as to the initial phase of the rejuvenated stage Hana series. The observatories are largely built on
ankaramitic picrebasalts ad somebasanites (Bhattacharji 2002). Geological field studies descrébe th

HO property as an asymmetric volcanic cone whose slopes are steeper at the western and northwestern
sides, while the eastern and southern slopes are gavitieh. of the northern slop&@ most of which is

occupied by the Air Force Maui Space Surveilla@emplex (MSSC)d is flattened and had been
disturbed.The central crater of Kolekole is described as a flattened bowl of ponded ankaramite lava,
spatter and pyroclastic ejecta. More than one eruptive vent was present on Kolekole. The primary vent
was likely in the approximate position of the present d@gnoramieSurvey Telescope and Rapid
Response SysteifPanSTARRS) PSlelescopgLURE ObservatorySouth Domg and one prominent

likely secondary event is within the wide depression near the western bbtdemproperty (Bhattachariji

20, Fig. 5).

The significance of Pudbu Kol ekole appears to be
sout hwest ri ft zone of Hal eakal O, whi ch resul t
exhibits both posshield (Kula) volcanism and the initial stage of rejuvenated (Hana) alkaline volcanism

in proximity to each other on or near the surface. Samples from different eruptive centers on the site that
were collected and analyzed demonstrate thatréimsition between eruptive cycles was taking place at

a
ed
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Puéu Kol ekol e. Age dat i ng-chenfical bamometry coffirmotmis ububual s i t e
confluence of what are two distinct volcanic regimes elsewhere on Maui.

Topography

The Island of Mau |, ni cknamed AThe Vadrgest of the Idalvadian Islandg] is & he s ¢
volcanic doublet: an island formed from two volcanic mountains thatsam# another to form the

isthmus between them (Fig-4). Mauna Kahalawai, also known as the WeatiMMountain, is the much

older volcano and hdseen eroded considerably. Hal eakal U, t h
Maui, rises above at 10,023 feet ASL. Tast eruption occurred sometime betwd&50 and 1790, and

the | ava fl ow can been s e eBaydndhe sobiest shardidEdstiMalBay and
Both volcanoes are shield volcanoes and the low viscosity of the Hawaiian lava makes the likelihood of

the large explosive eruptions negligible.

The summit area of Haleakal U i s r uigmatedalsaiNitinab ar r en
4-mile radius of HO, the elevation drops to approximately 3,600 feet ASL, with an average slope greater
than 30 percent.
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Figure2-4 . Topography for ILsland of Maui, H
Geology
Over the course of HaledkdJ6s f or mat i on, three distinct phases
call ed the Honomanu Vol canic Series, i's responsi b
most likely its three prominent rift zones. Honomanu lavas are expmsadless than 1 percent of
Hal eakal O, but are believed to form the foundatio

level. The second series, or Kula Volcanic Series, overlaid the previous Honomanu Series with its lava
flows. Eruptions of lis series were considerably more explosive than its predecessor, leading to the
formation of most of the cinder cones along the three rift zones.
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A period of inactivity followed the Kula Series, during which time erosion began to predominate the
formation o f Hal eakal U Crater by forming great vall ey
erosion, the final volcanic eruptions, called the Hana Volcanic Series, partially filled the deep valleys.
Several cinder cones and ash deposits lined the Bdstauthwest Rift Zones ranging from a few feet

high to |l arge cones more than a mile across at th
Southwest Rift Zone range from 200 to 20,000 years old. Six flows have erupted in this area ®ithin th

last 1,000 years. During the latest eruption, sometime between 1650 and 1790, lava emerged from two
vents and flowed into La Perouse Bay, where a small peninsula was constructed. Recent studies have
indicated that Hal e a k a h light wfaHe ouanerous eneptjons gldringltHe lagt e  a c
8,000years (Bergmanis, et al, 2000).

Soils

The summit area is covered with volcanic ejecta consisting of lava, cinder, and ash of the Kula and Hana
Volcanic Series. There is no sdiévelopment in the imediate vicinity of HO. Soil development occurs

with increased distance (greater than 1.5 miles) from the summit. Most of the area is situated on Cinder
Land (rCl), which is thought to be of th€ula period ofvolcanism (U.S. Soil Conservation Service,
1972. A foundation investigation conducted in 1991, in the northern area of HO revealed that cinder in
this area is underlain by 5 feet of volcanic clinker and 16 feet of volcanic cinder.

2.2.4 Biological Resources

2.2.4.1 Botanical Resources

The vegetabn type at HO is arrgyroxiphiumiDubautiaalpine dry shrubland. Dry alpine shrublands are
typically open communities, occurring at 3,000 to 3,4@6ters (9,842 to 11,155 feet) elevation,
predominantly on barren cinders, with very sparse vegetation @dagmer et al. 1999). The substrate is

a mixture of ash, cinders, pumice, and lava (MSSC 2002). The vegetation is sparse, from a near barren <1
percent cover to about 10 percent cover. The vegetation is low, no more than one meter (3 feet) tall
anywhere onthe site. During the most recent survey (Starr 2002), a total of 32 plant species were
observed. Of these, 11 (34 percent) were native and 21 (66 percent) weaginen

Within the site there are two general types of land area: undisturbed and theysecahstruction has
occurred. Undisturbed areas are comprised of predominantly native plants incdhditg, such as

n a 6 e rabautia menzies)i, pukiawe Gtypheliatameiameiag a n d Maccihia reticukatuh
herbs, such as tetramolopiunteframdopium humilg, and grasses, including bentgragsgrostis
sandwicensis hairgrass Deschampsianubigend, and mountain pili Trisetum glomeratun. Three
species of n at iAspkenium ediantsmigrud)i ,w ad A&aléniaa trichdmanesubsp.
densuny, and kalamohoRellaea ternifolid are found tucked into rock crevices angtrhangs around the
Lunar Ranging Experiment URE) Observatory and on the steep slopes on the southeast part of the
property near the MS@cility.

Areas of HO propertywhere construction has occurred generally support fewer native species and contain

mor e weeds. One not abl e exception Argyroxiphiuean e nd e m
sandwicensesubsp. macrocephalum which is found exclusively on areas where corsiom has

occurred. Weeds found in these disturbed areas includeate herbs, such as thyAeaved sandwort

(Arenaria serpyllifolia), storksbill €rodium cicutariun), hairy cat's earHypochoerisradicata), sweet

alyssum K obularia maritima), common mallow (Malva neglectd, black medick Medicagolupulina),

evening primrose@enotherastricta subsp strictg), common plantainRlantagolanceolatg, polycarpon
(Polycarpontetraphyllun), sheep sorrelRumexacetoselly, wood groundselSeneciosylvaticug, sow

thistle Sonchussp.), and common dandeliomgraxicumofficinale). These areas also harbor a selection

of nonnative grasses, including sweet vernal grasstioxanthumodoratun), rescue grassBfomus
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willdenowii), Bermuda grassCiynodondactylor), Yorkshire fog Holcuslanatug, annual bluegras$6a
annug, Kentucky bluegras$pa pratensiy and brome fescu&/(lpiabromoide}.

6ahi nahi nasivershaide ak al U .

The o6ahinahina or PFegdradlyhkat 6dsiakbvar fiwbreaaee@edo sp
become endangered throughout all or a significant portion of their range if no protective measures are
taken. In 20Q , nine |ive 6ahinahina and three dead O6ahi
property. All of the live plants are dhe MSSC site. Durinthe June 2009 botanicslirvey (Starr 2009),

the same botanists who c pleashntlg sumpriedtoHimd siRedsdtds waner v e y
now locally common within the Air Force site at HO, with 159 silverswords counted. The silverswords
were generally in the same places as in 2002, but

2.2.4.2 Avifaunal Resources

6Uadéu (Hawaiian Petrel)
The d6uadu, o r(Pterbdronsaisana@wichesisdi Federkland Statdisted endangered bird
speci es, i's present i n t he NsatiomalnPark ({ABE) eidogisisbdle | f A 2 (

been conductingegularmon t or i ng a nuwh drestsasnae LIB& Apprbximately 85 percent of

the worldés known O6uadu p o5, ndaathesuronmt (HAEES2008). Most Hal e a
of the population is within HALE boundaries. About 55 burrows are within 1/ (D0 meters) of the

Hal eakal U Observator.i es, but out side HALE boundar
part of t he 1 Ha AppraxknatelyBO knowm Wblrrawsi acenalodg the southeastern
perimeter of HO and several burrows aogthwest of HO, with a large number of burrowsand around

HO (Fig. 26). Thiswas derived from data obtained duritig 2006 and 2007 surveys by the NPS and

KC Environmental, Inc.

The 6uadéu can be found nest i ng ThetbirdHmnakeatweikrestsin f r o m
burrows and return to the same burrow every year. The species distribution during tHeieeding

season is poorly known, but they are suspected t
movement to the southr east. The O6uadu typically |l eave thei
fish near the surface of the water and just befor

birds have limited vision and their high speed and erratic nadtdlight patterns may increase the
possibility of collisions with fences, utility lines, and utility po(@&mons and Hodges 1998).

6Uadbu are believed t anade lghts maytcenfusbdnl isglatr s puas d@u . maBb\
suggests these birds livfall to the ground in exhaustion after flying around lights, where they are
susceptible to being hit by cars or attacked by predé®imsons and Hodges 1998jowever, this has not

been observed at HO. In addition to these hazards, confirmed cauges af6é u mortality in
collapse by wild goats, predation by native owls and introduced predatorsilisadollision with such

objects as buildings, utility poles, fences, lights, and vehicles, and disturbance from road resurfacing
activity (Natividad Hodges and Nagata 2001).

During fall 2004, ABR, Inc. conducted a study for the MSSC (ABR 2005). Using ornithological radar and

vi sual sampling techniques, this studyds objectiv
summit of Haleaka) , including spatial movement patterns,
altitudes. Many of the patterns observed in this

Breeding adults, nehreeding sutadults, and adults are active in therener when the displaying non
breeders are active and fly erratically and circle the colonies at low altitudes. In contrast, only adults visit
the colonies during the fall, when they simply fly in and land at burrows to feed young. It is suspected
that fewer birds were seen on the radar in the vicinity of the MSSC than near the crater because the crater
is much more active for breeding and displaying birds than is that part of the colony along the
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southwestern ridge (i.e., the ridge on which the obserestaind the Federal Aviation Administration

(FAA) siteare located).

Haleakala National Park National Park Service
Maui, Hawai'i U.S. Department of the Interior
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Figure 2-6. Petrel Burrows In and Around HO.

Nene (Hawaiian Goose)
T he mUHawhjian goos¢Branta sandvicensialso knavn asNesochen sandvicensisy,a Federal

andStatel i st ed endangered species on Haleakal U and i :
naturally in continental areas. The nUnU formerly
resti cted to the isl anMasuiaf NHawWa iséeie m Kaou abe achapt &

elevations ranging from sea level to almost 8,200 feet (Fi).i@ a variety of habitats, including non

native grasslands, sparsely vegetated, high elevat@anfliaws, cinder desertaative alpine grasslands

and shrublands, open native and maive alpine shrublandoodland community interfaces, mid

elevation (approximately 2,300 to 3,900 feet) native andnadive shrubland, and early successional
cinderta | | . Critical habitat has not been designated
to consist of approximately 330 individuals. Whil
area is outside the known feeding range of the bird.

These normigrating, terrestrial goose nesting periods occur from October to March. Preferred nest sites
include sparsely to densely vegetated beach strands, shrublands, grasslands and woodlands on well

drained soil, volcanic ash, cinder, and lava rockssulr at e s . NUnU are ground ne:
usually wel/l hidden in the dense shade of a shrub
nests under alien species. NUnU are broodscéedng gr a
plants.
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Figure2-7. Current Distribution of NUnU
Once abundant, the nUnU population has decl:i
huntingdu i ng t he nUnU breeding season (fall and wi
during both Polynesian and western colonization.
Current threats to the nUnU population include

a lack of lowland habitat, humataused disturbance, ro&dls, behavioral problems, and inbreeding
depression. Dog&Canis familiaris),cats(Felis cattus)mongoosgHerpestes auropunctatusgts(Rattus

spp), and pigs(Sus scrofap r ey o n n fancéitle(Bos haurlisigoafs(€apra hircus),pigs, and
sheepOvisarieshave been known to alter and degrade
Potential threats to the b.(BnFisha& widlifei Seéreicet SFIWH e d

classification of factors that may negatively affect a species, leading to its decline, as identified in Section

4(a) of theEndangered Species A&SA). Thesenclude:

Disease or predation;

o~ W Nk

Other natural or manmade factors affecting its
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The present or threatened destruction, modification, or curtailment of its habaager

Overutilization for commercial, recreational, scientific, or educational purposes;

The inadequacy of existing regulatory mechanisms; and,

continued existence.
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ThefDr aft Revi sed Re aldawaian@oos®l(USRWSf2604) indidatesthere is a high

degree of threat to this species. USFWS also believe that this species has a high recovery potential
because it is a t axono measarahssychdoesmot igterioreed witkh domdstic [ p u
geese and is generally not in conflict with regular human activities.

00Opebdapedba (Hawaiian Hoary Bat)

The O6opedbapeoda, o (Lasiufua wirereus asemothgl a Federalisted endangered

speies that resides on the lowersle s o f Hal eakal U. A recovery plan
which indicates it is a subspecies with moderate degree of threat and a high potential for recovery. The
6opedbapeda is found on Hawai 0i |l sl addpopf MBEBawai @b ah
observations have been from between sea level and 7,500 feet ASL, although individuals have been
recorded at elevations as high as 13,000 feet. Or

slopes. Even though several siggsrhave been reported near HO, it is unlikely that the bat is a resident
of the area, due to the relatively cold summit temperatures and the lack of flying insects in the area, which
is the preferred food source (AFRL 2005).

The noct ur nilthe dnly paiveatgrreséial mammal known to occur in the Hawaiian
archipelago, although other bat species have fme in sukfossil remains. According to the USFWS,
relatively little research has been conducted on this endemic Hawaiian bat and ddiageétgahabitat

and population status are very limited. It is believed that bats typically depart the roost shortly before
sunset and return before midnight, although this is based on a small nhumber of observations (USFWS
1998). Bats are most often obsedvforaging in open areas, near the edges of native andatior

forests, or over both marine and fresh open water, and over lava flows. Roosting bats have been recorded
from a variety of species including halRandanus tectoriys kukui (Aleurites molacana), pukiawe
(Styphelia tameiameaiae)ava plum (Syzygium cumini)ohia lehua(Metrosideros polymorphajand
Eucalyptussp. Bats have been observed feeding from 3 to 492 feet above ground and water. Most of the
available data suggests that this elusigeroosts solitarily in the foliage among trees in forested areas.

Habitat requirements may vary seasonally and with reproductive condition, but this is not clear. Breeding
probably occurs mostly between September and December, with young being Wbday ior June.
Hawaiian hoary bats do not migrate off island, although seasonal elevation movements anwidsland
migrations may occur. The availability of roosting sites is believed to be a major limitation in many bat
species, but other threats to tlsisbspecies include direct and indirect effects of pesticides, predation,
alteration of prey availability (introduced insects), and ralisturbance (USFWS3998).The recovery

plan fa the Hawaiian hoary bat (USFWE98) suggests the subspecies is expeingna moderate
degree of threat and has a high potential for recovery. Critical habitat has not been designated for this
species.

2.2.4.3 Other Introduced Fauna

Introduced fauna that could be observed within the summit area include the &laktarischukay), the
feral goat Capra hircu3, the Polynesian ratR@attus exulans)and the roof ratRattusrattus) (AFRL
2005) The Indian mongooseHérpestes auropunctatuss occasionally observed on the summit. These
species are not included on Federal tateSthreatened or endangered lists.

2.2.4.4 Invertebrate Resources
The highest el evations of Hal eakal U were once coc
diverse fauna of resident insects and spiders. These arthropods inhabit uniquéabitatsl on the bare

lava flows and cinder cones. Because they feed primarily on windblown organic materials, they form an
aeolian ecosystem.

23



Hal eakal U Hi gh Al ManagedestPl@b ser vatory Site

I n Hawai 6i , aeolian ecosystems aweahereddagadsubstatesd e s c r
mostly, butnot exclusively, found at higelevations (Medeiros and Loope 1994 On Hal eakal |
aeolian ecosystem extends up the summit from about the 7,550 feet elevation. It is characterized by
relatively low precipitation, porous lava substrates that retain relatively little moisture, little plant cover,

and high solar radiatiomhe dark, heaabsorbing cinder provides only slight protection from the extreme
temperatures, and thermal regulation and moisture conservation are critical adaptations of arthropods
occurring in this unusual habitat.

Due to the harsh environment, fewes e ct s ar e present at upper el evat
in the warm, moist lowlands. However, an exceptional assemblage of insects and spiders make their home

on the mountain's upper slopes. A survey and inventory of arthropod fauna was cofaiutied 8.166

acres of HO in 2003 for the LRDP (Pacific Analytics 2003). In the 2003 stelgral species were

added to the previous inventory site records.

An additional survey including arthropod collection and analysis was conducted in 2003/&tethand
Reber Circle sites for theroposed ATST ProjedtPacific Analytics 200p The arthropod species that
were collected in this study were typical of what had been found during previous silifieagh the
study was conducted during the winter it no species were found that are locally unique to the site,
nor were there any species found whose habitat is threatened by normal observatory operations.

In March 2007, another arthropod inventory was conducted for arthropod sampling at thensitdsred

in the proposedATST Project Pacific Analytics 200, The goal was to detect additional species that

may have been missed during previous samplings. This additional survey, including night sampling,
covers a seasonal component not includedento previous studies. This survey was conducted during

the winter months. The results of the 2007 arthropod survey indicate there are no species of concern or
legal constraints related to invertebrate resources in that project area. No invertebrate ligpedi as
endangered, threatened, or that are currently pro
endangered species statutes were found.

A June 200@rthropod survey was conducted and extended to larger portions of the HO pfBpeifig
Analytics 2009. There were a number of additional species collected, includingodemic carabid
beetle Mecyclothora), and two species of long horn beetles of the gétagithmysus Carabidbeetle
populations appear to be impacted when alien predators are introthudedir habitats and their
conservation is considered important. The two species ofHong beetles are considered rare and are
infrequently collected.

The diversity of the dnropod fauna at HO is somewhat less than what has been reported in adjacent,
undisturbed habitat. This is expected, in that buildings, roads, parking areas, and walkways occupy 40
percent of the site. However, the undisturbaditat on the site that waampled has an arthropod fauna
generally similar to what could be expected from other sites on the volcano with similar undisturbed
habitat. Most of the arthropods collected during the 2003 study were largely associated with vegetation at
the site. Obsertary construction and operations have increased the suitability of some habitats for plants
and increased vegetation has probably caused an increase in the populations of some native arthropod
species.

2.2.4.5 Presence of Threatened or Endangered Species

The following is a summary of species listed as either threatened or endangered under, thhigSA
have been observed in or near the boundaries of HO and desaribedections above

1. 6ahinahina or H@Argyezighian sandwicebsspenracosephaldm)
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6uadu or Hé&emidomaphaedpegia saedwichnesis)
nUnU or Ha (Bata sandvicensisirsle

6opedapedbda or (Hosiuwwesrcineeus semotasy v b at

2.2.5 Visual Resources

Approximately 1.7 miion visitors annually(HALE 2006)areat t r act ed t o Hal eakal Ubd
and vantage points for its spectacular vistas. Looking down the slopes to the northwest, a majestic view of
Maui 6s isthmus and West Maui stveeuhe ticaly aolerediscenesadf f or d e
the crater and, on minimal clowdver days, the slopes of Malea Maundoaand Huallai.

On a cloudless night, Hal eakal U also serves as an
facilitated by its posion above the cloud inversion layer, the clean atmosphere, and the lack of degrading

light sourcesAs indicated on the HALE i gnage on, PiO®Ohs &l adtudnear thes wer e
highest point on Maui because the air offers the fourth best viewing conditions on the planet. Here above
the clouds, the atmosphere is <cl| eaBrecamnud edrHya,l ewiktal
blanketed with darkued cinders ahash and lacks vegetation, its appearance contrasts sharply with the

lush tropical forests found at lower elevations.

Visibility of the HO facilities within HALE variesd e pendi ng upon oneds vant age
Several HO facilities are highly visible from ®w U | (Rigd 28). &omeHO facilities are partially

visible fromthe Park entrance station to about the finidie of the Park road, the Park Headquarters

Visitor Center portions of the Park road corrid¢particularly the lasbnethird of the Park road closest to

the summit), andear the summit fromtida | e ak al U VW as i Kk aodkshaeddilh.t e r  (

Figure 2-8. Current View of HOf r om Pudéu Ul adul a
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Overall, visibility of theHO facilities is highly variable depending on a combination of factors. These

include locations from where one views them on the island, atmospheric conditions (e.g., dust content,
humidity), time of daycloud cover, and human activity (e.g., cane burning). For example, on a clear,
low-humidity day, some of the facilities would be distinguishable as very smaihmde objects from

as f ar away as Maodal aea Bay, w hrimilds. Howeverain ibinid t a n c e
and/ or dusty conditions, they may not be visible
Upcountry Maui at half that distance.

Visibility of the summit area would be more likely in the early morning before the daytiousl
inversion layer builds up, and in the late afternoon after the inversion layer dissipates. Whandnid
upperlevel cloud cover is absent, a few of the existing structures aandQdependingomoe 6 s v ant age
point, visible from miles away. Some of the facilities can also be seen from public viewpoints and
highways that climb the slopes of the mountain (& 2005). The current facilities at HO that are
closest to the northern boundary of the property are visible in various locations on Maui. The tallest of
these, the metallit17-foot tall U. S. Air ForceAdvanced Electrapptical SystemAEOS) completedin

1994, is easily seen with the unaided eye from most areas within the Central Valley as well as from some
windward and leeward communities, especially in morning and late afternoon hours. However, the two
white 60-foot tall domes of thédlaui Space Survltance Site 1SS, completed in 1965, are also visible

in many of those same areas when the summit area is free of clthedsolors of the domes of the HO
facilities, which are either white or aluminized, make them more or less vilgplending on Suangle,

cloud cover, and position of the viewer.

2.2.6 Water Resources

Hal eakal U Observatories i s wit hiwatershdiushs stavh ark oa an
Figure 29, the groundwater boundaries are the Kamaole and Makawao Aquifer SystermsCeinthal

Aquifer Sector and the Lualailua and Nakula Aquifer Systems of the Kahikinui Aquifer Sector (AFRL
2005). The watersheds and aquifer systems make up the Region of Influence (ROI). A sector is a large
region with hydregeological similarities thaprimarily reflects broad hydrogeological featuresd
secondarily, geography. A system is an area within a sector showingdaaomical continuity.

Legend

- Central Sector
- Kahikinui Sector

Watershed Boundary

Island of Maui, Hawaid

Polipoli Springs State
Recreation Area

R:\NEW\18162\GIS\Layout\Hydrologic Units - 11/28/05 - YE

Project Location

Miles Source: Fukunaga and Associates 2003; Hawaii Statewide GIS Program, Office of Plannin

5
g

Figure 2-9. Hydrologic Features
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There is no source or supply of water at téhe summ
particularly the winter monthd rainwater is collected frorbuilding roofs, etc., and stored in water

catchment systems. To supplement this souratemis trucked to each user in certified tanks where it is

stored orsite. Users maintain their own collection systems and storage tanks for potable and/or non
potable water, as well as their individual pumping and distribution systems.

Surface Water

The primary hydrologic unit for describing stream flow is the drainage basin, whereas the principal
division for groundwater is the aquifer system. The boundaries of drainage basins and aquifer systems do
not necessarily coincide because groundwater flowveged by subsurface geological continuity rather

than by topographicontrols (Yuen and Associates 1990). Drainage basin boundaries for the Proposed
Action are the Waiakoa and Manawainui Gulch watersheds, two of the 112 Maui Watershed Units
totaling 466437 acres.

Mo st streams on Haleakal U are intermittent becau
intermittent streams are approximately 1.9 miles down slope of the MSO facility. Perennial streams at

low elevations originate from groundwater springs. #ea of lower elevation within HO acts as a

ponding and infiltration area for stormwater at Kolekole cinder cone (AFRL 2005).

There are no water bodies at the HO site. Phipoli Springs water system is within the project

aquifer system. The Polipolipings State Recreation Area water system is in the Kahikinui Forest
Reserve, 9.7 miles upland from Kula on Waipoli Road. The water system is owned and operated by the
State of Hawai 0i and managed by the Hapakicabinh DLNR
and campground area. The Aootable source for the wateystem is an unnamed spring whose water

flows through a 1.5nch pipe to the campground area. The estimated water demand is 2,000 gallons daily
(Fukunaga and Associates 2003).

Drainage Features .

On the native slopes of Haleakal U, virtually all/l
gravity continues to force the water down into the soil. When the water hits a less permeable layer, such
as basalt, it flows in the path of l¢assistance. This means subsurface water flows, driven by gravity,
down gradient along the surface of the basalt layer. The flow continues along the interface between the
highly pervious cinder material and the basalt layer until it either resurfacespesgor stream or flows

into a fissure in basalt, contributing to groundwater storage (UH IfA 2005a).

In March 2005,so0il borings weretakenat HO (Island Geotechnical). The results of the exploratory
borings revealed that the soil profile generallpgists of sands and gravels on top of a basalt layer. This
means water can easily infiltrate the upper soils and then becoming significantly slowed when it reaches
the basalt layer, which ranges from 5 to 21 feet (UH IfA 2005a).

All precipitation fallingnear the summit is infiltrated and flows subsurface toward the natural drainage
courses, such as Manawainui Gulch. Loss of rainfall would be caused by evaporation in the soil column
(UH IfA 2005a). Due to site topography, as well as a small collectiotoohg/ater conveyance systems
consisting of concrete channels and culverts, runoff generated within the HO site is controlled and
conveyed via natural drainage paths to an infiltration basin at the western extremitypobp#tty. The

runoff collection syeem was originally designed to maintain stormwater runoff on paved surfaces and
consists of gutters and channels intended to prevent stormwater from discharging onto native soils
adjacent to paved surfaces. Ten main stormwater flow paths have beeredentfie HO site. Figure 2

10 illustrates the existing runoff patterns associated with HO.
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Figure 2-10. Existing Stormwater Runoff Patterns at HQ

The following is a brief description of each flow path in the HO drainage system:

Flow Path 1:  Runof from the parking lot associated with the MSO facility leaves the paved surface
and flows down an abandoned road. The runoff then flows across a flat area before discharging along the
southern slopes of the volcanic cone.

Flow Path 2: ~ Runoff from the uper portion of the site drains onto the road and flows into a paved
gutter. As designed, the runoff was to enter a concrete channel constructed behind the gathering of
buildings and then be conveyed through a culvert into the infiltration basin.

Flow Path 3: Due to temporary blockage of Flow Path 2, concentrated runoff flow was redirected
along the paved areas associated with the cluster of buildings. An asphalt berm was constructed to direct
the runoff away from the buildings and toward the infiltrati@sin. Once the runoff discharges onto the
native material, the flow dissipates into multiple undefined channels leading toward the infiltration basin.

Flow Path 4: Stormwater runoff from a small portion of the Air Force complex, along with runoff

from the access road and concrete storage areas, flows along the edge of the road leading toward the
infiltration basin.
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Flow Path 5: The native soil in this Department &hergy (DOE)controlledarea appears to have
been impacted from past activities suctpasing and storage. Runoff from this area is conveyed to the
infiltration basin through a culvert under the access road.

Flow Path 6: This concrete channel is designed to convey runoff from the road and from the Faulkes
facility. The channel leads to oaculverts under the access roads. The lower portion of the channel is a
deposition location for sediment prior to where it enters the first culvert.

Flow Path 7 Runoff flows toward the south.

Flow Path 8: A portion of the runoff from the FAA facilt flows toward the south and discharges
over the slopes of the volcanic cone.

Flow Path 9: Runoff within the concrete channel was designed to flow into the infiltration basin
through a series of two culverts that were placed under access roads

Flow Path 10: A large portion of the Air Force facility generates stormwater runoff that flows into the
infiltration basin. The paved surfaces associated with the facility have curbs, which keep the runoff on
paved surfaces until it enters the pipe network whishharges into the infiltration basin.

Runoff harvesting is also part of the drainage features at HO. Runoff from the MSO facility building is
captured and stored in the adjacent 64,100 gallon cistern and is used for domestic water; and a 24,000
gallon cistern is associated with the Neutron Monitoring Station below the MSO facility. Some of the
runoff from the UH facilities is captured by these cisterns before it reaches the infiltration basin.

Groundwater

As previously mentioned, the groundwaterogges below HO are characterized as part of the Kamaole
and Makawao systems of the Central sector and the Lualailua and Nakula systems of the Kahikinui
sector. The characteristics of the groundwater of the Kamaole, Makawao, Lualailua, and Nakula systems
are the same as those of the nearby systems and sectors. Tweviiglunconfined, perched aquifers

exist, one on top of the other in dike compartments. Groundwater in both the upper and lower aquifers
was identified as freshwater (containing less tha@ &blligrams per liter of chloride) that has the
potential for future use as drinking water, but it was not being used when the aquifer was classified. The
upper aquifer is classified as being replaceable and highly vulnerable to contamination, wioieethe |

dike aquifers are classified as being irreplaceable and moderately vulnerable to contamination. There are
no drinking water wells within 11 miles of the summit (AFRL 2005).

The current MSO facility at HO uses a cesspool for handling wastewateepticl waste. This could

affect subsurface water quality, but plans are in place to remove the cesspool, to remediate the site, and to
construct a wastewater treatment facility in accordance with appropriate permits and procedures of Maui
County and the Sta Department of HealtlGenerally speaking, cesspools do not treat wastewater, but
rather remove solids and provide for anaerobic digestion of solids. The cesspool effluent is then filtered
through thesurrounding soil and groundwatprr ovi di ng f or t he (¢ e mdidsal Atr e
wastewater. Pathogens and nutrients in potentially high concentrations (particularly nitrogen and
phosphorous) are typically released from such systems, possibly degrading subsurface watenduality a
resulting in minor, adverse, and letegm impacts on groundwater within a discrete distance of the
cesspool. Given the distance of approximatelynilés to the nearest drinking water well, it is unlikely

that continued operation of the cesspool wdudde an adverse affect on drinking water. If cesspool
contaminants reach perched groundwater several thousand feet belowhld® then flows to surface

water, then some adverse affects from cesspool tiperzould occur to human or ecological exposures

to the surface water. Any dissolved recalcitrant contaminants (e.g. metals) discharged to the cesspool
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would be expected to migrate further from the cesspool, and/or remain present longer than less
recalcitant contaminants. Organic and inorganic solids would continue to accumulate in the cesspool,
requiring ongoing periodic removal and-gfte disposal.

23 Constraints (e.g., Flood plain, tsunami, volcanic, topography)

The location of HO is at an elevatti of 10,023 feet ASL. Constraints known to occur at higher elevations
in Hawai 6i and other constraints in and around HO

2.3.1 Unauthorized Entry

Existing access to HO is VIdALE (Fig. 2-11) and then through trentrance to the HO complex just past

Puéu 66Ul a 66Ul a. There is no gener al public access
(Fig. 212) located at the entrancethe facilities. Native Hawaiians are welcome to enter for cultural and
tradtional practices as indicated on the sign.

HNP Map Main
Road

HaleakalO Entrance
Observatories to HO

Boundary \

/

Entrance to
Skyline
Drive

Figure 2-11. Existing Access to HO
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