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AMENDMENT (March 1989)
to the

MAUNA KEA SCIENCE RESERVE
COMPLEX DEVELOPMENT PLAN

Mauna Kea, Hamakua, Hawaii

February 1983
(as amended May 1987)

Make the following changes to the Mauna Kea Science Reserve Complex Development
Plan, dated February 1983 (as amended May 1987):

1. On all pages (i.e., 7, 11, 13, 41) where there are references to "thirteen [13]
telescopes [by the year 2000]" add new wording "...thirteen [13] telescopes and an
additional VLBA antenna’.

& Page 13:

3. paragraph 2. line 1: change "...four..." to Nohive...

b. paragraph 2, line 2: change "...(A, B, C and D, Figure 3)." to
"..(A, B, C, D and E, Figure 3)."

3 Page 14 (Figure 3): replace existing map with new map adding "Area E"
location.

4. Page 15:

al after Area D description: add new heading and descriptive
paragraph, as follows:

“Aren B

Area E is a two acre area, below the summit, whose boundary
(elevation between 12,200- and 12,400-feet) is approximately
2.600-feet northeast of the Mauna Kea Observatory Access Road,
and which includes a 40-foot Right-of-Way to the premises from
the road. It is the best location on Mauna Kea to provide the
highest-quality radio images of astronomical objects, and for the
Very Long Baseline Array (VLBA) to be erected and operated.
The VLBA will be the tenth and westernmost antenna of the array

in the United States."
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b. last paragraph: delete the foilowing sections:

"0 An additional microwave dish in order to enable data to be
transmitted from the.Mauna Kea summit to Hilo and
beyond at data rates in excess of 20 kilobits per second."

"o A possible satellite communication dish, not visible from
areas outside of the Science Reserve, that may be

constructed in the 1990s."

Page 58 (Figure 13): the 5 additional archeological sites in the new Area E are
herewith incorporated into the Mauna Kea Science Reserve Complex
Development Plan and the Master Plan, and will be placed on the master map
which is housed at the Institute for Astronomy.

Page 68:

. change "...domed telescope facilities," to read
" domed telescope facilities and an additional VLBA antenna,”

Page 82: after the last paragraph, add a new heading and descriptive paragraph,
as follows:

ik e B

Area E is a two acre area, below the summit, whose boundary
(elevation between 12,200- and 12.400-feet) is approximately 2,600-feet
northeast of the Mauna Kea Observatory Access Road, and which includes
a 40-foot Right-of-Way to the premises from the road. Itis the best
location on Mauna Kea to provide the highest-quality radio images of
astronomical objects, and for the Very Long Baseline Array (VLBA) to be
erected and operated. The VLBA will be the tenth and westernmost
antenna of the array in the United States."

Page 83:
a. . change "...(A, B, Cand D)." to "...(A, B, C,D
and E).".
b. ' .8 after "...thirteen (11 major and two smaller

facilites)..." add new wording "and an additional VLBA antenna,’
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Pages 86-87: under W&Eﬂﬁhm delete the sections "Microwave
Link" and " i jcat ch". and add the following new section
after "Fiber Optics™:

"Transmitters

No ransmitters of any kind will be allowed within the Science
Reserve in the future). Those operating there now will be removed as
soon as suitable alternative locations are found." (For reference, see last

sentence of the "Transmitters/Receivers" section on page 40.)
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January 20, 1983

Mr. Roy R, Takemoto, Chairman
Environmental Quality Commission
550 Halekauwila Street, Room 301
Honolulu, Hawaii 56813

.Dear Mr., Takemoto:

Based on the recommendation of the Office of Environmental Quality
Control, I am pleased to accept the environmental imnact statement for
the Mauna Kea Science Pasarve Cempinx Develonrant Plan as a satisfactory
fulfilliient or tha requirements oT Chapter =43, Havall Revised Statutes.

This environmental impact statement will be a useful tool in
deciding whether this project should be allowed to procead. My acceptance
of the statecment 1s an affirmation of its adequacy under applicable laws
and does not constitute an endorsement of the proposal,

When the decision is made recarding this action, I expect the
proposing agency to carerully weich the societal banefits against the
environmental impact which will 11kely occur, This impact 1s adnquately
describad in the statement, and, togather with the comments nade by

ra:}ewers. provide a useful analysis of alternatives to the proposed
action,

With warm personal regards, I remain,

Your viEx,tnuJy,
-Abﬂlécjxégégz;qfaodéiif
| George 4; Ariyosh
cc:\! Honorable Fujio Matsuda
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Prepared for:

Research Corporation of the University of Hawaii

Prepared by:
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Amended to include the final Management Plan, prepared by the University of
Haw aii Institute for Astronomy in cCooperation with the Department of Land
and Natural Resources, and accepted by the Board of Land and Natural
Resources, February 1985.
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GEORGE R. ARIYOSHI
GOVERNOR

MESSAGE FROM GOVERNOR GEORGE R. ARIYOSHI

I am happy to celebrate with all who played such vital roles in the Mauna Kea
Master Plan.

It is from Mauna Kea that we will search the universe for its mysteries and
answers. Mauna Kea represents, at one time, mankind's future and past, and both

will be well served by this venture.

Mauna Kea's great importance to international science places a responsibility
on Hawaii to see that this asset is carefully preserved, while continuing to ensure
that its historic role in the lives of our people remains secure. The Mauna Kea
Master Plan provides an excellent basis for charting our course to the year 2000,
and I welcome its publication. I look forward to the continuing responsible use of

Mauna Kea for studies in astronomy, and take pride in the University of Hawaii's
leadership in this area and the fact that our state government has and will continue

to play a fundamental part in supporting the growth of this exciting science in our

islands.
i ;c ,.1 g ¢ @;ﬁé !
Ggorge R Ariyoshi



HERBERT T. MATAYOSHI
MAYOR

MESSAGE FROM MAYOR HERBERT T. MATAYOSHI

1383

I have long advocated that future developments on Mauna
Kea be based on a comprehensive master plan and am pleased
that the Mauna Kea Science Reserve Complex Development Plan
is consistent with this approach. A plan of this type will
significantly enhance the development of a major scientific
research and technology effort within our community with
benefits throughout the entire County. I believe the Plan
Wwill provide a sound, acceptable basis for continuing the
development of astronomy activities on Mauna Kea; at the
same time, it allows for responsible development, sensitive

to impacts on the environment and desires of the people.

e

HERBERT 7. MATAYOSHT
MAYOR
COUNTY oF HAWATIT
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PART I

INTRODUCTION AND SUMMARY
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known in the world. (Figure 1),

INTRODUCTION

Astronomy is among the oldest of sciences, with earliest records
from China and Mesopotamia reflecting Man's fascination with the
Universe and his place in it--a curiosity that has continued through
all the intervening centuries. With the application of the
newly=invented telescope by Galileo in the early years of the
Seventeenth Century, astronomy began to emerge as a quantitative
study. The pace of discovery has quickened steadily since then and,
supported by new technological advances, the science entered a
period of accelerated growth in the 1950s. During the past 25
years, whole new ways to study the Universe have emgrgeq, for
example in radio astronomy, space astronomy, and studies in the
infrared.

Somé 20 years ago, a pressing need for new ground-based
observatories was identified to meet the requirements for this
rapidly expancding discipline, to take advantage of new technology,
and to “replace the fading capacity of the few pre-War
installations. Correspondingly, and because of the increased
federal support for the science with the advent of the space age,
extensive fests were carried out to locate the best sites for
observing facilities. For studying southern hemisphere skies, the
Chilean Andes were ultimately found to be superbly endowed in the
special qualities required for astronomical observations. For the
northern hemisphere, mountain sites in the Tucson, Arizona area were

selected; these now boast some of the most sophisticated observing
instruments in the world.

In recent years many sites in the continental United St
Irs, ates
ha:e been compromised to some degree, primarily as a result of air
pollution and proliferating, uncontrolled city lights. Because the

crucial problems of modern astro :
the very finest sites. nomy demand data obtainable only at

high value on the fey excellent ground-b '
’ - s
Kea, Tlocated on the Island of Hagaii, by
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Mauna Kea's excellent qualities for astronomical pbservation
derive from its high altitude (13,796 feet), atmospheric dryness,
and minimal seasonal variation. In addition, its isolated location
on an island in the Pacific; its tropical Tlatitude which insures
minimum cloud cover; the high altitude (450) at which the galactic
center transits; and the large fraction of total sky-availability
make it one of the best sites in the world for ground-based
astronomy. The 1local availability of support techniciqng and
related personnel and the relatively flat terrain which facilitates
construction of the telescope facilities also contribute to Mauna
Kea's attractiveness as a major international astronomical site.

In recognition of the unique qualities of the Mauna Kea summit
area for astronomical research, the Board of Land and Natural
Resources (BLNR) approved a 65-year Tlease (beginning January 1,
1968) with the University of Hawaii (UH) for all Tlands above the
12,000 foot elevation on Mauna Kea. The lease refers to these lands
as the Mauna Kea Science Reserve. The Reserve was established as "a
scientific complex, including without 1limitation thereof an
observatory, and as a scientific reserve being more specifically a
buffer zone to prevent the intrusion of activities inimical to said
scientific complex." (General Lease No.S-4191)

Since 1968, the University of Hawaii has been actively advancing
mankind's understanding of the physical universe through the
operation of an astronomical training and research facility on Mauna
Kea. To date, the national and international scientific community
has established four major and two smaller telescopes within the

mountain's summit area.

Because of the excellence of the site, it is expected that the
State will continue to receive requests for permission to Tocate
additional telescopes on Mauna Kea. The importance of the site is
r?cognized in the University's proposed State Higher Education
Plan:

"The University of Hawaii, in cooperation with other
institutions and organizations, will develop the Institute
for Astronomy and the Mauna Kea Observatory into a
pre-eminent international center  for  observational
astronomy.*!

Public attention was drawn to astronomy development on Mauna Kea
when the University of Hawaii began construction of its first
telescope in 1967. A conceptual plan for the area was prepared by
the University of Hawaii in 1975, however, the public was concerned
that astronomy interests might completely take over the mountain.
Hunters were concerned that further development might restrict their
hunting range; maturalists pointed to the unique eco-systems on the
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RELATIONSHIP OF POLICIES AND PLANS FOR MAUNA KEA

1277 DLER Mauna Kea Plan

in addition to being a superior site for ground-bageq astronomy,
Hauna FKea 1is also a wunique Tlocale for other activities. The
seasonally snow-covered slopes above the 10,000-foot.eTeva§1on are
used for skiing and snow play. Hawaiian ecosystems, 1nclud1ng rare
plants and birds, are found between the 6,000-foot elevation and the
summit.

Hunting of pigs and game birds is a traditional use within and
on the perimeter of the mamane/naio forest. General recreation,
photography, and sightseeing are also becoming popular uses of the
mountain. The mountain's unique volcanic and glacial history and
1ts remarkabtle ecosystems makes it an ideal site for scientific
field research.

In the early 1970s it was generally recognized that an overall]
Manua Kea plan was necessary in order to control development on the
mountain and to resolve the conflicting demands of various users who
wanted to use the mountain for their activities, Extensive citizen
participation in the planning process followed. The main objective
of the process was to "determine the compatibility of Mauna Kea's
resources tc accommodate various uses without unacceptable damage to
biotic and other natural values and historic values and the visual
appearance of the mountain."? The Mauna Kea Plan, a policy
framework for the management of Mauna Kea, was adopted by the BLNR
on Febtruary 11, 1977.

The fdmportance of launa Kea for scientific applications and the

n$cessity to Justify additional expansion is stated in the 1977 DLNR
Plan:

"Recognize the world-wide significance of Mauna Kea's
summ1§ for astronomical research and set a limitation for
facilities based on need and environmental concerns."

An observatory needs a broad range of logistical support if it

18 to Operate effectively. Specifically needed are access roads,
reliable utilities and communications, base support facilities (or

1‘!1.-{-;Uquar‘te!:'s) anfé,. in the case of Mauna Kea, a mid-Teve]
accommodation fac111§y for acclimatization purposes. The 1977 DLNR
'auna Kea Plam contains the following polices on roads and utilities:
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% supply electrical
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*The Hale Pohaku fnilht& wWill comsist of mid-level
facilities for necessary research personnel for the summit,
a central point for | of the mountain, and a

day-use destination point .Eof visitors and primitive
overnight camping facilities.
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following policies

“The foregoing plan is conceptual and based on information
now available. As data on biotic resources, impact of use,

changes in research programs, and new proposals for other
uses and management become available, it will become

necessary to review the concepts of land use stated in this
plan. Therefore the following are set forth:

1. The Mauna Kea Plan is

a policy guide on lang use and
Management adopted by the Board of Land and Natural

2. The Mauna Kea Plap shall be review
annually.  Any proposed amendments shall be i
accordance with procedures as adopted by the

ch prt:lcedures shall be adopted by the Board within

3.  land use and management proposals not included in but

consistent with the Mauna Kea Plan may be reviewed by

the Board at a regular meeting to be held t
IsTand of Hawaii: and, ; -




Hale Pohaku Complex Development Plan

ordance with the requirements of the 1977 DLNR Mauna Kea
Planfnt:gcﬁale Pohaku Complex Development Plan (CDP) was prepared 12
1980. Although not officially adopted by the.BLNR, the Plan serve
as the guide in the design and construction of the astronomy
mid-level facilities and the Information Station.

. Institute for Astronomy mid-level facilities were planned
to s:::élihe needs of the six telescopes which were operating at the
summit in 1980. As part of the recreation and management facilities
called for in the 1977 DLNR Mauna Kea Plan, a 1200-square foot
information/interpretive station was also constructed by the UH.
Visitor parking is provided near the Information Station.

The Hale Pohaku CDP also allocated space for development of
picnic areas, an arboretum, and primitive overnight campsites. To
date, no construction plans have been developed for the picnic are
for the camp sites; however, the DLNR Forestry Division is in the
process of developing an arboretum in the area designated in the
plan.

Future expansion of the mid-level facility was addressed in the
1980 CDP. The CDP states that. . . "space designated for future
€xpansion is located within the existing disturbed site where
adverse effects to the environment will be minimal. Because the
designated lecation is very general, it will be necessary to conduct
a site survey when development becomes necessary. All requirements

and contrels which are stated in this Plan for the prggrammed
facilities should also be followed in any expansion program.*

UH Research Development Plan for Mauna Kea Science Reserve and

Related Facilities

The Research Cevelopment Plan (UM RDP), which was approved by
the UH Board of Regents in January 1982, serves ac the programmatic
master plan for the continued development of the Mauna Kea Science
Reserve. Actions proposed in the plan include: (1) A total of 13
telescopps OR the wmountain by the year 2000 (including the existing
four major and two minor facilities); (2) provision of commercial
power from the public utility (HELCO); (3) improvements to and
Paving of SEENSEcess road from Hale Pohaku to the summit; (4)
€xpansion ofithe mid-level facilities at Hale Pohaku; and, (5)
possible expansion of the visitor Information Station, The RDP also
addresses the procedures by which the University will review and
assess applications for new facilities on Mauna Kea and the types of

! ' W users o i
area. f the summit

—

e
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The UM RDP was prepared to define planning parameters for the
Science Reserve such that detai €IP plans, environmental impact
sta complex deve 'H" t plams, and admi.nistr'atwe and/or
Board policies could be deweloped. These policies include those
related to the t of, and contracts relating to, the
telescopes and the infrastructure amd, evaluation and selection of
applications for telescope sites.

This Mauna Kea Science Reserve Complex Development Plan (SRCDP)
was prepared to provide the physical planning framework necessary to
implement the UH RDP. The primary objective of the SRCDP is to
guide and control planned development in order to preserve the
scientific, physical and environmental integrity of the mountain. A
proposal for managing the mountain's résources and monitoring and
controlling visitors to the area is inco

means to mitigate any potential adverse

The goals, objectives and needs of each of the
USEr groups and the goals, objectives and priority directions of the
Hawaii State Plan, the County of

Hawaii General Plan, and the State
Higher Education Interim Guidelines were considered in the planning
process.

. The overall objectives of the SRCDP are to:

expanded astronomical research
based on a planning goal for facilities to the year 2000

established in the UH RDP; and, determine appropriate areas

I
i sdaans RN
h
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I |
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at the summit, Hale Pohaku, and other areas of Mauna Kea
that can accommodate the planned development without
unacceptable  damage to biotic  values, scientific
attributes, archaeological resources, and the visual
appearance of the mountain;

o Evaluate infrastructure  requirements and identify

environmentally suitable locations and alignments for Hale
Pohaku expansion, roads and powerlines;

o tstablish a physical plan, within the constraints
established in the first two objectives for use of the
Mauna Kea Science Reserve and related facilities based on
the activities outlined in the 1977 DLNR Mauna Kea Plan, UH
RDP, and the Hale Pohaku CDP; and,

0 Prepare a plan for managing and monitoring increased usage
of the upper slopes of Mauna Kea that may occur as a result
of the actions proposed in the SRCDP.

The SRCDP consists of two documents: “The Complex Development
Plan" (CDP) and the "Environmental Impact Statement" (EIS). The CDP
describes the considerations which led to the siting, organization,
and genmeral physical characteristics of future facilities; presents
programmatic information pertinent to actual development of the
area; specifies the design and environmental criteria which should
be followed when implementing the development program; and presents
a strategy for managing and monitoring the various uses of the
mountain. The EIS describes the elements of the CDP; evaluates
alternatives to each action; assesses the possible environmental
impacts of implementing the actions proposed 1in the SRCDP; and
describes wmitigating actions for potential adverse impacts.
Criteria and constraints that evolved from the planning and EIS
process were incorporated into the CDP.




Development of the SRODP iswolved extensive interaction with the
i ' " Im a8dition, representatives of the DLNR
¥=ir input on matters which directly
of concern. Among the DLNR

Anformed of the progress of this

divisions were ¢ ed for t
affected their cular an
1 R

'11 |

divisions contacted a
planning process were:

Chairman, Board of Lamd and Natural Resources;

Division of Forestry and Wildlife;

Division of Water and Land Development;

Land Management; Th A
Division of State Parks, Outdoor Recreation, and Historic Sites;
Division of Comservation and Resources Enforcement; and,

The Natural Area Reserves Commission.

In addition to meetings with DLNR and the client groups, the
planning process involved coordination with the UH Facilities
Planning Office, the Department of Accounting and General Services
(D.A.G6.S.), and D.A.G.S. consultant for design of the powerline,
Nakamura, Kawabata, & Associates, Inc. Officials of the County of

Hawaii, members of environmental groups, and potential recreation
users of the area were also consulted during preparation of this
pionell Meesting to Infors thEipublic of the SRCDP planning process

and to obtain their input into the

plan and EIS was held o
]S_eptenber 22, 1982 at the Campus Center of the UH campus in Hilor.‘
hirty-four persons attended this meeting; twenty-five other persons

were invited but did not attend. (Appendix A 1lists the persons
contacted during the planning process.)

An EIS for the SRCDP was Prepared; this EIS was accepted b
Governor on January 20, 1983. Concerns expressed in the pI-.‘ IS pﬁ?f

réview process were incorporated, where appropriate, into the SRCDP.

Each element of the plan required a different planning approach

to achieve the desi F :
witlon t?me plaﬁ. esired results. These methodologies are described
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SUMMARY OF FINDINGS

‘ Science Reserve and
The proposed physical plan for the Mauna Kea Sc | _ .
Related ‘;';cﬂities (SRCDP) to the year 2000 is depicted in Figure
I. A Brief description of the findings of the plan follows:

Future Astronomy Facilities Within the Science Reserve (Part III)

As set forth in the UH RDP, a maximum of thirteen telescopes
will Dbe Jlocated within the Science Reserve by the year ZOOQ.
Although the actual number of telescopes will depend on pubTic
policy makers, the University of Hawaii has determined that th1r'§een
telescopes is a reasonable forecast of possible astronomical
activity on the mountain between now and the end of the century,

Three new telescopes are proposed for construction during the
1980s. They are:

0 The California Institute of Technology (Caltech) 10-meter
submillimeter telescope;

© A 15-meter millimeter-wave telescope which 1is proposed for
construction by the Science and Engineering Research
Council (SERC) of the United Kingdom (UK/NL MT); and,

0

A 10-meter optical/infrared telescope sponsored by the

University of California (UC TMT), and proposed to begin
construction by mid-1984.

The probable number and characteristics of the additiona] four
telescopes projected in this plan for development beyond the 1980s
is derived from analysis of possible telescope demand by both
national and imternational institutions, Based on this demand, it

is assumed that requests will be received from four institutions for

three major optical/infrared telescopes and one millimeter-wave
telescope.

One possible future telescope is the 15-meter (€C0-1inch)
National New Technology Telescope (NNTT) which will probably be
funded py the federal cevernment. Mauna Kea and Mt. Graham, Arizona
are being considered as possible Tocations. Testing "for ' this
fac171ty 1S being conducted on Mauna Kea at the present time and it
s proposedithat it be allowed to continue until final site
selection is made, probably in 1986 or 1937, Construction of the

project will probably be some time in the 1990s, i
availability of fesera] funding. FEPEIIGInG RO ithe
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Although the SRCDP is based on the assumed mix of telescopes
presented in the UH RDP, the plan allows for flexibility in that any
combination of optical/infrared and millimeter-wave telescopes is
acceptable as long as the total number of telescopes on the mountain
coes not exceed a total of thirteen telescopes (eleven major and two
smaller facilities), by the year 2000.

Feture telescopes are to be sited only in the four areas
recommended in this plan (A, B, C and D, Figure 3). Testing
activities will precede selection of sites within the areas. A
description of each area follows:

&rea 2 - Western Rim of Puu Wekiu

Area A s the Jocation of three major telescope facilities
(U 88-inch, UKIRT, and CFHT) and the two 24-inch telescopes.
Although essentially developed, the area is a prime site for a
future major optical/infrared telescope. When the State
receives a reguest for such a telescope, consideration should be

given to moving one of the two smaller telescopes to another
location.

Costs of comstruction in this area would be minimized
because the road and power are already in place. The cost of
moving an existing 24-inch telescope must be considered,
however, when evaluating the area as a potential telescope site.

Area B - Puu Hau Oki

Area B is located to the west and north of Area A; the NASA
Infrared Telescope Facility (IRTF) is located there and the
University of California proposes to construct its ten-meter
telescope (UC TMT) approximately 850 feet to the west of that
facility. Tests have shown that this area experiences a smooth

and laminar flow of air and the southern horizon is free from
obstruction te less than 129, It is a highly suitable

location for pptical/infrared telescopes.

Area C - Saddle Between Puu Wekiu, Puu Hau Oki, and Puu Poliahu

Area C is a relatively flat area approximately 450 feet
lower than the swmwmit cinder cone (Puu Wekiu). Because this
area is shielded from the wind by the surrounding cinder cones,

1t is an good location for millimeter-wave telescopes. The
California Institute of Technology (Caltech) 10-meter telescope
for millimeter amd submillimeter astronomy and the United
Kﬂmgdor[l/Netherlands I5-meter millimeter wave telescope (UK/NL
MT) will be comstructed there. There 1is sufficient space

remaining within area to site one or two additional telescopes
of this type.
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Area D - North Shield Area

frez [ 1is an oval-shaped area whose south/southeast
boundary (elevation 13,285) is approximately 2000 feet
morth/morthwest of the proposed UK/NL MT site in Area C.
L1thouch no telescopes are proposed for construction in the area G
dering the 1980s, it is very suitable for future
optica1/infrared telescopes. Three to four telescopes can be A
accommocated on the flatter portions within the area, with some D [f'))
/‘}

Flexibility in choice of sites based on technical site selection

criteriz such 2s laminar wind flow and obscuration. 5
l

)

Muliti-Purpose Research Laboratory

Im adcition to the telescopes described in this plan, a

simple multi-purpose research laboratory of approximately 200-to
300 feet is proposed to be constructed within the Science

Reserye. It will be an addition to the existing utility
buil Jocated between the UKIRT and the UH 88-inch telescopes
within &rez A. It is planned to be used by Tocal, natijonal and
internationa] organizations to conduct research (which does not
require the wse of 2 telescope) at the summit on an intermittent
basis. The building will be low and single-story; it does not
require a dome. It would not be visible from areas outside of
the inmediate summit area. SR i

Other Astronomy Requirements

The CDP also proposes that the "skiers parking lot" at the
12,700 foot elevation be wused for temporary concrete batching
activities during the construction phases of the various
telescopes proposed im the plan. Because construction
activities will take place in months without snow, use of the
area for concrete batching will not conflict with use of the
area for parking during the winter.

i 1Cgmmunication.f. facilities are also included in the plan, these
inciuaes

0 An additional microwave dish in orde
r to enable data to be
Eranslitted from the Mauna Kea summit to Hilo and beyond at
ata rates in excess of 20 kilobits per second;

A hardline commection of phone cable or fi '
. iber optics t
installed in the same trenches as the utility con%uits; gnge

A possible satellite communication dish, not visible from

areas outside of
constraeil ilthe'lg;hog, Science Reserve, that may be
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Visitor Facilities within the Science Reserve (Part III)

- - - ve
i ons, the Science Resgr
ere climatic conditi ¥ ity
P Of,n tI:e ls‘ev’ madar vocroation area. therefore, visit
I UGMARANAL LT, IANERNGY - a

| i ing areas and
it will be Tlimited to parking :
facilities at i‘:’l}e s_'l!:wulgescopes’ e 2 e <
toilets. the ma)

alleries and will arrange tours to their respective facilities.
galle

_total of fiwe wvisitor parking areas will be provided along the

ummit access road and within the summit area. The parking areas
sﬂl tbe either paved or have gravel surfaces. Screened areas,
b ini cowered comtainers for disposal of trash, will be '[ocated
gﬁgne;tmto the parking areas. Although an area of approximately
1200 square feet is reserved for possible future construction of a
visitor comfort station, no Permanent tojlet facilities

a .
specifically programmed for development within the 1980s. 1t e

Proposed that 3 Concessionnaire be contracted to provide po

| . | rtab
chemical toilets @ering the ski and snowplay seasor?; these ptoﬂegg
should be installed adjacent to the Parking areas and they should be

Hale Pohaku Expansion (Part IV)

The projected increase in the number of telescopes at the summit
by the year 2000 wil] generate the need for approximately 61 to 77

additional sleeping spaces. The area chosen for this expansion is
an already disturbed area to the east of the existing UH temporary

facilities, at approximately the 9250 foot elevation. Phasing of
the expansion will be coordinated with the construction of specific
telesc0pg projects. All of the ground area allocated for future

consistent  with the  permanent mid-Tevel facility. Dining,
recreation and maintenance facilities will be shared with the

i Beﬁ.g;se HaleMl;ohakudis Tocated within the critical habitat of
the Pa an endangewed . ies, wunservation neasures recommended
Vs, wildlie  ser

sl Fish & wi vice will e :
conjunction with new come. " undertaken in
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Information Station and adjacent parking area will
Expansion of astronomy facilities at the summit and
S road may create demands for additional
* Information Station or for additional parking
an identifies areas for expansion of the Information

: *r. .
~ -
gt

arking.
u,‘ v ”5 fhat a gate be installed across the
Foac sbowe the Information Station. This gate should
% Cayitent hours. It should be closed at night and
Comcitions make travel wupslope hazardous. (The
ﬂ'*"qg s control functions of the gate).

gl N - -
RIG erliiﬂuii[_fi;'tw.'_ e H‘ '

St @and Hale Pohaku (Part V)
e ol TSRS
"‘hw" ransmission and electrical distribution
¥ @8 owerhead 69 KV line from a switching station,

®Re existing HELCO 69 KV Tine near the Saddle

wbstation in the vicinity of Hale Pohaku.
E¥  distribution system will be constructed
'ma-""f’?r*;fr‘:y-" at the summit. -
o

1 :[ ‘!M;”._ € system is proposed to run northwest
€ border of the Hamakua/North Hilo district
| #emC within the Forest Reserve. Existing jeep
trails wi | l'._,}ﬂ'gifj; onstruction and maintenance wherever

S construction. The approximate length of
- An amendment to the Mauna Kea Plan will
be required t ower 1ines overhead.

_ The distr
saddle betwee
substation wil

e s & §

ot i) i g

| is planned to be Tlocated in the
am0a and the hill just north of it. The
'S0 that it is not visible from the Mauna
Kea Observatory . 2d. Access to the substation will be via
an existing { i_'.f --‘u.:"ﬂ' o~
The undergre
from the distri
road and the
communications
Extensions of t
will be construct

* i [

Tl
& e

1||||!‘ '“‘H:I R
i} r,| ‘ )

2 ctrical distribution system will run
n to the sunmit along the existing

Trail. Conduits for future hard-1ine
imstalled with the utility cables.
System to planned and future telescopes
néividual telescope sponsoring agencies.

il I |
ot | .|.|Iu| 4l
A it lhi ni1 -
| o i
summit Access Roa ents

VI)

| e . ki

The SRCDP e @t the road to the summit be improved,

widened to i | twenty-feet, and paved for safety,

maintenance, and mial reasons; necessitating an amendment
4N TN e

!':..




.  The existing road is dusty, rough and
:l:o igr‘%usmua“nad 5::!;'*9 ‘are lacking. There are no shoulders
o:“%utter’s and there are me @raimace culverts on the ugpe{-s sec:;ggi.
places with grades in excess o percent.
"l;ngtroafc'i-o:s it?p -l . mot -lrg‘interferes with astronomical

observations but also is detrimentz] to resident flora and fauna.

Roadway improvemenmts cowld include construction of a new
road-bed, gutters anmd culwerts for drainage, guard rails and signs
for safety, and retaimimg walls for embankment stabilization. It
appears that an improwed road could basically follow the present
alignment, except for shert sections where a new alignment may have
to be adopted to reduce grades to less than 15 percent.

Road improvements are omly in the planning phase; a design
consultant is to be retained by the State's Department of
Tr tion. hﬁh 2lignments, grading requirements, and
details of the actual ecomstruction will be specified in greater
detail when the road is @ctually designed. The design consultant
will also be asked to assess the feasibility of constructing a new
road to the summit ridge, along the slopes of Puu Hau Cki, and
obliterating the existing switchback along the sunmit cinder cone.

Conceptual Management Plan (Part VII)

Because the University of Hawaii is lessee of the Mauna Kea
Science Reserve, and thus has been responsible for developing and
maintaining the area, the Board of Lland and Natural Resources
(BLNR), through discussions with staff and contingencies placed on
recent CDUA's, has asked that the University also be responsible for
managing and monitoring all activities that may affect the Reserve.

the seeking of funds required to support the positions necessary to
effectively implement the plan.

The recently completed Information Station at Hale Pohaku wil]
Seérve as the central point to monitor to the upper regions of Mauna

3 1t will contain

) the mountain and
provide information about the hazards which could be encountered at

higher elevations. A sign located near the entrance to the Station

- Will instruct all visitors to stop and register before proceeding up
the mountain,

Until the road is paved, access will be restricted to

four-wheel-drive vehicles only. One position will be funded to man

the Information Station and the following control measures will be
instituted:

o Yisitors will Bbe
Stltiuh.h
mst be taen ang

to register at the Information
1 be informed of precautions which

e rules to be followed when driving
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spsiope; they will be denied access if they are not in a
four-whee I-drive vehicle; and,

';;5'-'. Visitors who are elderly, or who appear to be in i1l
health, or who are not dressed for the climate at higher

| elevations will be encouraged to terminate their visit at
it the Information Station.

which would be installed on the summit access road above

Station, will be closed at night and opened in the

Sowrs will be posted outside the Information station. A

@t the hours that the road above Hale Pohaku is open

mstalled near the intersection of the SaddTe Road and

> Na £ea bservatory Access Road. It would indicate to
ors when the summit road is closed at other than posted times.

After the road is paved, the University is willing to assume
responsiblity for momitoring uses of the summit and enforcing
regulations. This will initially involve creating one more position
for a security persom who would patrol the summit area and, assist

visi A W, additional personnel will be hired.
zﬁm ’ d—.rr-fafi I'f Ot e, 3;1654-”

The Management Plan is only in the coﬁceptua] stage. The final
plan will be subject to appropriate agreements among affected State
Jagencies and approval by the UH Board of Regents and the BLNR. Upon

approval of the fimal plam, new regulations will be promulgated 1in
accordance with the State Administrative Procedures Act. Transfer
of jurisdiction for Wenagement and enforcement functions from the

BLNR to the UH may reguire am amendment to the 1977 DLNR Mauna Kea
Plan.

9

)

| f 7,,/( * Base Support Facilities (Part VIII)

;} Major new telescopes om the mountain will require base support
facilities for actiwities that do not require sumit or mid-level
locations. Hilo, Maimea, and Kailua-Kona are all possible locations
| for these facilities. The UKIRT is presently in the process of
| constructing an office bwilding on Tand leased by the University of
| llawaii adjacent to the University's Hilo campus. The UK/NL MT and

| Caltech are also plammimg to locate their sea-level offices there,

CFHT has recently completed construction of their facilities in

Wainiea, Other pew telescopes will 1locate their base Support

| facilities in the area which best satisfies their needs. The MKSS

| ] offices are also located im Hilo.




. ﬂ'e powerline from the Saddle Road to

=Te Pokaks - TBe TECDP rveconmends that the powerTine o
overhead from the Saddle Road to Hale Pohaku. This action will

require an amesdment to the Mauna Kea Plan. Construction in
t;Tsl corridor, 2s well as the others that were evaluated, will
require comsultation with the US Department of Interior, Fish
and Wildlife Service, if federal funds are involved.

A of the Road - Paving of the road will require an
amendment to the Mauna Kea Plan.

; itoring and

< M nt Plan - Jurisdiction for management, monitori
eﬁ?gggggent Functions within the areas designated 1n the
Management Plan must be transferred from BELNR to UH through

:_:._Epropriate agreements and new regulations must be developed.
is may require an amendment to the Mauna Kea Plan.
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extensive tests of

HISTORICAL D [EA OBSERVATORY

The Early Years to 1978
As .early sass ir .I
recognized the super

® century, astronomer Frank Lowell

Yy OF Mawma Kea (Figure 2). He was lTook ing
for a site for astre cal observations in the United States, but
because of its distance £ q mainland, Lowell chose a site in
Arizona. Later, n . -Thlhr Steiger from the Dep:artment of
Physics at the Unive '“_‘l_, " awaii (UH), tested the quality of the
sky at Haleakala, on the . Sland of Maui, and found it to be greatly
superior to any other U.S site tested. Steiger and his colleagues
at UH made a propesal  the Nat I Science Foundation (NSF) to
establish the Hawai istitute of Geophysics (HIG) at the
University, and NSF res Med by awarding funds for buildings and
equipment for a O in solar astronomy, oceanography
and geophysics.

3 iyl il"‘."" EH”' |

AR

*.{*“" ii_!‘.“ of the University of Arizona

eimg” conditions on Haleakala for the
s Administration (NASA). Haleakala was

the first site tested '-d* that time, there was essentially

N0 access to the Maung L Because he felt it desirable to

also test Mauna Kea, Persuaded the late Governor John Bupr
}:o %r-o?d]e fgr;ds FOUgR 2 jeep trail to the summit area.
mmediately after the .

Hw this trail, in 1964, Kuiper and
. -ONGEN. RS Series of “seeing" tests from Pyy

Poha}hu, a summit area D Kuiper concluded, on the basis

of h;s obse}rvations, - Tz is probably the best Site

in the world - I pep, a8 _the world, from whi

moon; the plansts P . which to study the

gl br

In 1963, the late
initiated a study ¢
National Aeronautics

his colleagues conduc

-l i‘_

In 1964, four sei
Jefferies and Marje
universities to start

subsequently, John T

Orrall, Jack Zirker, John T,

of absence from other
Mt of solar physics on Hauakaea,
o= i ih 9"011(;( from the UH conducted
A e Tea on a nightly pagi

gl rl'." e
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uum"g ]%5 IM m IS were part of 2 program under

which the r [in ®ie-1965) comtracted with NASA to

-’"_“‘l | comstrection of a 2.24-met
(88-1inch) te]eswpe intended for '* tary and stellar obasa-vatm'gﬁser

lescope attracted
scientific staff and eng talemt to the WH. As a

consequence, was established as a
i #m 10£0. John Jefferiec wacs

appointed 1ts “Firct Director. Im 1968 zand 1969 two 24-inch
copes were provided the | the U.S. Air Force and by

o t. w-.-’ns in @ variety of programs

Jarger telescope is not necessary.

§ Seasrch OV the wes\Ll miAve, A
rch in astronomy chose

mor telescope In early

= and government agencies
1973_. agr joint venture to construct a

| - SR . ~a-aca-France-Hawaii-Telescope
3 ﬁ'ﬂimm& geerational in 1979, serves as
(CF“T Pl -

b 8 gstronomers in Canada and
the W ‘i W'I:'H'-.“'f -:f' 1] in the U}" researCh and
France; | |

—

persity's membership in the
aduate ln
grm'r v - [" o e
n nﬂ. ' mams. the Federal .government
E‘gﬁ;%_"v- -r'-lt ........ ' = %) applied to the State to

' %o infrared telescopes, the

M un i'| ﬂ ———» (IRTF) and the VUnited

| JL .n ‘ W, were designed for studfes of
cooler u !H!,‘M_m pamets, and stars in the process
of fw—t M he I comstruction and operation was

funded e Tty's Institute for Astronomy
m“:);_  te p amder contract to NASA, and now
the 3- = = nationally-available facility

25 perce | Mz  time being granted to UH
ONOWEY'S. e - t=lescope is funded entirely by
Britisa ®e  terms of an agreement UH

e UKIRT observing time. Both
b TS

= o2t extensive improvements
, BCLeSS roads, electrical

ol 3 :_zatwn of astronomy

facilities ;
Dur ing +the 1€

Lo the primitive mfra |
power, and mid-level accomm !

personnel who worked on
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™e 3lamma H ftromomy development on Mauna Kea. The
e, . ,,?wm 't, funded by the late Governor John
il S following 6 years of planning. This
___Wmhu me gr , @nd removed bad curves, leng thening
' . ‘h z‘uilitely 8.5 miles. Although an
road remained dusty, unsafe, and
| contributed to erosion of the

TTTT

- WTN Yt |1|
iy PIIERT *'ll ..
e A ]||-n“
wly the of the UM £8-inch telescope and the
CIpES - mmﬂ 211y provided by a 150-KW generator
| "%, 'n anticipation of the development of
vt IRTF W{ s the U.H. requested D.A.G.S. to
| desige , for 2 hi gh-voltage powerline to
it with o '“‘? utlhty (HELCO) transmission
 SantTe , __‘l alignment and specifications for
Il | TECTmmE by B. S., however, the project was
BLTE imability to obtain appropriate

Il n’pu '

Jipesnr=4

1
g |‘| !l" | e b
= il &

e s,

\1 > pes scheduled to be in operation by 1979,
!“ oposec commercial power system, it
w -i,;' site generating capacity at the
I'"” -aswehum]:;g) Ka” connec11::1on to

| | 1878, the -KW generator was
""“"‘“ ' M dlesel generators obtained
| | "”d and pollutants emitted from the
Ilml _ q“ﬂl cal operatwns, an 850 KW
-”:m il pe 22 ”ﬁ |BB ancd sited downwind of the

llm”‘i | A i I c il'&l cones . l he l oul
gm I i v | ibiali F

: | "® retained for backup.
H|"}f"| I il"mm.iﬂw u
i e -MHamm bt |-|
five managua-t ” riate to Speciﬁc uses or

The DL
combinations of he mowm " Figure 4). They are:
Mamane/Naio F .--IM m Area;

Science Reserve M o+ """’“j‘

Special Natural 2 HWHHIJ

Silversword Manag W
MiTlitary M t A
l o M ,I‘

m 1" |||rl

h.

Archaeological Management Area;

The telescoﬁ.m

,m in the Science Reserve
Management area. w

:limes for the Science Reserve

llanagenent Area state fff';,’_“"“' 4 . “the entire area leased as the Mauna
Kea Science Reserws e will J|||ﬂu.phﬂy for scientific research,
in accoman with "lt ease arra with the University of i
Hawaii". Wint r s "”,‘,___ i skiing are other uses of thel\ f}ﬂw\ Q
Science Reserve Pt it 1y perm in the Plan. ‘ W"‘”’ S’
; “JI”. ‘Uu” |H| \/\le" ,, /iﬁ:lnc |
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BUAR Plam statec that each new facility froposed for
&% Weume fe: should be evaluated and justified based on

| ™ mmﬂfﬂﬁ”'
| i m“ i 'u ‘m‘ ‘
L fuigl | “ b '

the people of Hawaii, in
@ducational pursuit, overall

A .ll\lﬂ|H|' Ir_ i
o

i
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ity n terms of cooperative use of facilities
Bovan fl” of science and research;

'H”.\l Pﬂ[mr . _:IL”II Hii ||‘. | "FI.L | . .
i Ke2 is the best site for such facility;
‘&Jﬂ;“‘ ‘”} i l\ ”": "| _'n‘ ﬁ:; I

I J' ;1.

Wi other wses of Mauna Kea and within the
Nesse Between the University of Hawaii and the

e -"3
a | _ N
D | >
i ::'ll il
' s P

T hmy .

2lso incorporated restrictions on
cified that power lines must either
generated on site. Limitations on
facilities at Hale Pohaku were

Il
!

| 1118y s required in order for personnel
wor _ | Baim acclimatized to the high altitude,
Brect swch a facility. A temporary
g erected at Hale Pohaku to house the
i 0 ~‘...;iﬂgqanwﬂ,;..f;I';. Bhe telescopes at the summit. Because

of delay j'ﬂ,[..{* n o e st facility, the temporary
| buildings were remoc: s=C as accommodations for astronomers
| SO SWe Selescopes. In 1978, DLNR began the

i f
wiilll
cons

ﬁ and 0pefa£ S _persom
| preparation of a master plan for ast ¥ anc recreation facilities
| étllfeHa;::r nrl’aoheak:. n was comp . in 1980, allowing design of
I nen 111ty to begis e facility is sched

| occupancy in May 1983. y s
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The 1980s to Date

Since the constructiom ¢

: .- & N six existing telescopes on the
mountain, and since the ade

00 _the adoptiom of the 1977 DLNR Mauna Kea Plan,

applications have n received from three organizations requesting
approval to constri -;;;f-fr"' Bir telescopes on the mountain. The Tirst,

California Institute of Techmology (Caltech), has prepared and filed

an EIS which was acceptes | ¥ t™he Governor in August, 1982. They
propose to construct a ;Wﬁ ter telescope for millimeter and
submillimeter astromes thin Science Reserve. A Conservation
District Use Applica LOER) for the project was approved by the
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% scheduled to begin in early

and the Netherlands has
2ls to Tlocate a 15-meter
¥} om Mauna Kea in the general
- CDUA was approved by the BLAR
comstruction in April 1983.

2al/infrared telescope, has
- California (UC TMT). is

currently & getiations with the UH to begin

of the UC TMT is proposed to
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. | and the Targ est of the
erred to as the Big Island tis
"‘j,wy, fg Island has a diverse climate

ranging from dense tropical
hf ¥aunz Kea and Mauna lLoa. The
mately 200 miles southeast of
l of Hawaii is located on Cahu;

ely 80 per cent of the State's
i
|

R
e

g 2 role in the Big Island's

~@s the leaders in this area.
b such as macadamia, papaya and cut
21 gains in state, national and
g

ul} mi industry on the island has been
i - @h of this industry will help

M e . This is necessary because the
n*'uuu 5. largest contributor to the

M.m; 'ii’b' sensitive to exogenous

! | ’]h ‘ ' l 1 i

The n ﬂ_ " of Hawaii is 92,053 (1980 census).
The County ‘l" rgest c lltlel 35,270), is located on
the island's ea - ]' S roximately a 1-1/2 to 2 hour drive
from the sunmit pf : hs 2 four-year campus in Hilo.
b qu,[{ q “ ') i \

H ! ||‘ | 1
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Mauna Kea is one | - - two voluminous volcanoes in the
world, the other bei u; Ster peak, Mauna loa. The summit of
Mauna Kea is the hich .HH m Pacific basin. It rises
30,000 feet from the o 'ﬁe summit and the highest of

1ts cinder cones, Pu "‘ ; 13,796 feet above sea level.

i
The seasonally s wml- of Mauna Kea above the
10.000-foot elevatic ""”l ; @and snow play.
e
ﬁﬁfm‘

Mauna Kea
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CLMR has lezsed 21l lands above the
K22 to the UH for 65 years. The
"efary . the "Maunz Kea Science Reser\ife"]. dThe
- established as. . . "a scientific complex, inc uding

M Ihr: @n observatory, and as a’scient1f1c

| B=imp sore specifically a buffer zone to prevent the

- » - "
¥ actiwities imimical to said scientific complex.
T Lewse y e s-dmn.“m Teased area is basically circular
..m:..-} ® Tasies e@F 2.5 miles, and encompasses over 13,000

 Met all of mme reserve is suitable or appropriate for
%t was intended to serve as a "buffer
o in the summit area.

umioue matwral and historical features make it an

Endemic, and in some
#nE Dirds are found on the slopes between
anc the summit.

Over 30,000 acres of the
oFf the mountain have been designated as the

ered Palila, Psittirostra

). (Figure 4). Hunting of
diti-on_a1 use within and on

| . Hiking, sightseeing and
Popular wses of the mountai .

.~ the mamane/naio forest; it is
in accordance with Tease
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i EWWV‘ ma Ke2 have evolved to a relatively mature
hW| “ﬂ'h' semtly erupted rocks possess higher alkali

T the Dasalts which comprise the nain

l“"""“”m"“ I‘! i .lea has been dormant for at least

|MWWMW‘ il @cc=sional weak seismicity and the genecral
A s

-

|

‘cs do not preclude future eruptions,
Mauna Kea has been dated as at least

il

s llw |  of

IWPM'ﬁMan lw* i osars) .

el Ut‘l'!'“’ o L8 top of Mauna Kea consist of massive
| L ' of variety called Hawaiite. Basically
wmﬁWfM F he aa type, but the lavas were more viscous
WMWﬁMWﬂ“' . composed of the basaltic materials that are
mww WW{ - ®he Hawaiian Islands. The flows tend to be on
!ﬁk“ f%%W- Bmts than the cinder c

; ones and the surface of
. Caily very uneven. A3 flows are characterized
bl ISe

! ] overlain and underlain by volcanic
1 regments typically are on the order of 2
- inche I ¥ough textured. ~ The core is also greatly
vari; S8 S0 that lateral contacts between rock ang

such as
Competent rock may

€y exhibit Tow Crushing strength and
1 angles of repose tend to vary
yetw degrees, depending upon the grain size
distr £ cementation. The slopes of the cinder
ol Mat flatter that these inclinations,
erma IiSt within the cinder cones, but if
by g to Lbe encountered by any

;Wm

| | il I
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|.'}! m‘h I.I

L]
bl
\

J'.:.
. "Cand
TITR.

| BSe= tephra ]ayers along the soyth
eruptions of 2

lated during the explosive
the late Quaternary Period Jive




Kauna ¥ea includes many distinct
=d ower 2 considerable span of '::ime from a
e < . Exposed deposits are thickest and

along the road to the Summit between the
¥ale Pohaku, through a broad belt
s @nd in a large Kipuka downslope
S@waihine is one of the most massive
Eh flask of Mauna Kea and produced a
et of tehra that is distributed mainly
b Male Pohaku). It underlies much of
e Pun Hawaihine and the Hale Pohaky

 muSt roadcwts and natliral outcrops within
T H":" 1973) .15
. ”‘nh.

S which crop out mainly along the
@f the wolcano can be seen between the
e I Below Hale Pohaku, between the
| * S@ac’e Foad, the aa flows are locally
i ;"i- | @re 2lso postglacial stream sed iments,
| * Saady gravel, with a variablo
| bedrock.

1|
N

(e
A

| || 1

|

| 1 il ““mn @ later stage in its volcanic life
| ilﬂnﬁ _ Short and stubby flows, larger and
| | i !iﬂmﬂ“ﬁ“ﬂ'il:‘i‘ 1 ‘.‘ ' - o

eruptions. Based on
the

_infrequency of im the recent past, the probability
of Mauna Kea ¢ ruptin & Seweral decades is very low. If
Haunaﬂr-l(u:::-m}r]_ Lime in the future, its eruptions
will Tikely be of the | fype that produces abundant blocks

pubiapic coyers areas mea 2 ive site with Targe and
small fragments.!® Mi ) -. -t g
iR

o ~
Mauna Kea, m’f ntire Island of Hawaii, 1is located in
Earthquake Zone 3 { n '@ -~ 3, this is in the zone of
hlgrgest seismic:- and damger). Al construction work is
subject to provisions o : *orm Zuilding Code" which requires

that all structures be desigmed amd constructed to meet Zone 3
requirements. : E\!IE Lol R s
|

In 1966, Dames & Moere a geological/soils
investigation of . ‘e Summit im order to determine whether
observatory operations m | feasible there. They concluded that
o gbsegv%tor.); :']f cessfully with a foundation system
esigned to minimize & of ground vibrations transmit d
to the teTescope. .}!‘?'1[":},; il | o
e

T

E
g




The Kauma Kea Sciemce Reserve includes a number of cinder
S " YeyysEes and shapes along the rift zones that

descend from Ehe sammit. Slopes in the area vary from flat
plateaus to close to vertical slopes on the cinder cones. Puu
Wekiu, the susmmit cinder cone, rises several hundred feet above

the surrounding lava plateau. Both the inner and outer slopes
of this cone average about 28 degrees.

Hale Pohaku and Lower Slopes

Ha}le Pohaku is located between the 9,200- to 9,300-foot
elevation. Slopes west of the development vary from 10 to 15
per cent, while slopes to the east are as steep as 50 per cent.

The average slope of the presently devel :
percent, P y oped area is twelve

Climate

Precipitation

Precipitation at the summit averages approximately 15
inches annually, most of which is in the form of freezing fog or
snow. Snowfalls are more common during the cooler half-year
(October to April); between April and December weather causes
only minor interruptions in working schedules. From December
through March, snow in the summit area can block the road and
cause schedule disruptions. Major snowfalls which have caused
blockage of the summit road have occurred in at least seven of
the past ten years.

Records of rainfall show that Hale Pohaku averages
approximately 25 inches annually, the wettest months falling

between November through March. Measurements of rainfall at
Pohakuloa, near the Saddle Road, show the mean monthly rainfall

for the area ranges from one to five inches.

Temperature

The temperature at the summit of Mauna Kea is relatively
mild for its elevation. During most of the year, the mean
temperature is a few degrees above freezing. The extremes in
monthly average temperature range from 110C maximum to -40C

minimum,

Existing data indicate that temperatures at llale Pohaku
range from the 30s (Fahremheit) to the mid-70s (Fahrenheit).
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pllow 2 diurnal pattern of prevailing
nc east/southeast nightime wind
5211y ranges from 10 to 30 miles per
~ storms, winds occasionally exceed
é sumit areas, such as the top of

. the average daily temperature and
b Mauna Kea summit:

I Hllm i
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f"‘”;_ ighttime Wind Velocities

Nighttime Wind

(°c) Speed (mph)

(1965-69)
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J_ “Evaluation of Mauna Kea,
» Publications of the

fic, VoT. 85, o, 505,

nl at the Saddle Road are
by oeusioml strong to




1 N = |

SRR @bove the 7,000-foot temperature

S8 e wertical convection transport of
BEEINEIng  dust, salt particles, water
"1 s'; the aerosols do not cause any

The only perennial surface water present on the summit,
except that trapped within the crater

Waiau, a small dbody of water in the crater of Waiau cone,
located at approximately the 13,020-foot

elevation, The Take ig

approxigate]y 280 feet in diameter and 8 feet deep at overfloy

stage.]
Groundvate[

Because of the very limited precipitation

-au and high
permeability of the soils at the summit. . . “the oniy

g oriNwaTer  KnownTOSEXISt consists of perched water in the
center of some of the cones, including the area immediately east

of Lake Waiay " (Woodcock, 1974, 1980). Borings for existing

telescopes did not encouter groundwater.19 o water table is

known to exist anywhere in the vicinity of Hale Pohaku, nor are
any groundwater supplies developed in the vicinity.20

Permafrost

Ffermafrost is known to have been identified in only two
locations at the summit, Puu Wekiu and Ppyy Goodrich, both
sheltered portions of cinder cone craters. . ."Woodcock and

that permafrost may underlie the groundwater body east of Lake
Waiau, (but not under Lake Waiau). In general, the climate on
Mauna Kea is considered to be slightly too warm for permafrost,

No borings for existing faci]iti%s are known to have
eéncountered permafrost." (Dames & Moore)?2
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SIOLOGICAL CHARACTERISTICS

IJI -
e
L 1|

H{l*"-

: N
: “ %e= are the principal components of the
Maum2 Kea. The climatic conditions at
L ¢ severe as to exclude most higher
=4, Department of Botany, has conducted
* samit area of Mauna Kea, (Volume 2,
0. Two areas of interest were identified:
”__L the switchback; and, an area north
£3 )-foot elevatwn. The first area
s which support a substantial colony
® @rea is characterized by a rich variety
W= Fsewdephebe pubescens, a lichen which
Burimg the course of this survey. The
merily found in high altitude alpine
r e collected before in Hawaii or

hl

l| l’ll“ ‘l\u |1
| | w.||!\..w i

Ml" "‘“"‘"

' lu 'H“' e

L and Wildlife, Endangered
Ml

Sp Hl"lllllwﬂﬂ rogram, i Botamical survey of Hale Pohaku in
0Oc 'r,l 581. Thedw ription of the vegetation at

| I

llale ohaku follows: = .l‘t ,. ;
“The vegeht "’ f

mamane (Sophor: .r

aku is composed of an open
l forest with scattered

native shrubs rl-ld cover dominated by
endemic and introdt 'ff:&'!!'uses. Two subspemes of
mamane were rved in area: S. chrysophylla
subsp. glabrata ﬂ'lm ovata f. nmakeaens S anc

chrysophyTTa s
for “endangered status. Himahina (Geranium cuneatum

 "aheahea ( lum oahuense),
ence, generally
IFour' different
es were fregquently seen growing

and often climbing into their
canopies; these are Stenog

LEenogyne -i%ogiglla, S. diffusa
var glabra, S. r - subsg var. nov., and

ru osa. Grasses I'eat 1t component of the
_groun cover of this forest with the endemic
bunchgrasses pes sia australis and Trisetum

?Icweratum and Tﬁ:’i? Stipa cernua most numerous.”

taxa of native lilt
under mamane trees
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Mamane is the major food source '

: . ' of 2@ number oOf Dird
species, 1nF1ud1ng the endangered Palila. The clumps of mamane
are also important because they act as fog interceptors to
provide themselves, and other species associated with them, with

the small amounts o i i

underlying ash soll.

Fauna

Summit

arthropods  such _as _spiders. _moths,
h]gh]y aberrant new Species of the wowio Wi
recently discovered at the summit. The hab ;
is most commonly found under large boulders and among cingers.
There are no officially designated endangered

arthropod fauna present at the summit.
It
Hale Pohaku and Lower Slopes s‘lui'm[,

The Palila (Psittirostra bailleui) is a small

awaiian honeycreeper Tamily (Drepanicidee); it has

i
i e
as a endangered species since 196G6. Mamane treessMMMf' IEEEt
of the food, shelter and nest sites for the Palila.,

i
acres of the mamane/naio f nm
2 orest A Lr|\||||11‘ ’
designated as the critical habit?:'saogf t‘l':_'hee 21193.2;5 - .‘!‘D?:ﬂ

encompassing Hale Pohaku and extending above e =me
10,000-foot Tevel. Because this endangered species 1S SEmemgent

(| i
|
|

i

on the creen pods and flowers of the mamane, andiBEEEgse the
mamane flowers sporadica11y on the mountain slop mwug,t;;:

necessary to include, within this habitat, foré

encompasses most of the Palila's known historic F

kea. This designated area was established on Aug 1 T

Another species which is currently on the fe

endangered species is presume 1
The ﬁgwaiianpgark-kumped Petrel or ‘Ua'y (Pterodr
sandwichensis) 1s an endangered endemic SUbSPEE

recently rediscovered at Haleakala, Maui_and 0
‘ya'u is historically endemic to the major Hay
Earlier reported to nest between the 1,500 f
elevation on Mauna Kea, it now appears that the

its burrows at higher sites where the predator
less dense.
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@esigmated as a National Natural Landmark and
| Matlomal ®egistry of Natural Landmarks. In spite
of this Tlistimg, Maume =2, among other landmarks also designated,

IS not @ registered Jamamark, since the BLNR has not officiall
agreed to that desigmation i

¥auna Kea Ice Sce Matwra] Area Reserve

The Mauma Kea Ice Age Matural Area Reserve is located between
the elevations of 10,400 and 13,200 feet. It extends into a portion
of the sumit area that is leased to the University of Hawaii as the
Mauna Kea Science Reserve. This Natural Area Reserve (NAR)
designation was approved by the BLNR on November 95 1978, A CDUA
for the area was approved by the BLNR in 1981. On November 16,
1981, the Governor signed an Executive Order establishing the Mauna
Kea Ice Age Matural Area Reserve.Z?

Features within the NAR are managed by the DLANR according to
their management plan for the area. Regulations for activities
within NARs have also been promulgated by the the DLNR.

The main ice age features located in the NAR are Pohakuloa Gulch
(formed by glacial meltwater), glacial moraine and meltwater
deposits of fine sediments (present down to the 10,500-foot
elevation), and the glacially sculptured features of cinder cones
and lava flows. Lake Waiau, one of the highest lakes in the United

States, and the Keanakakoi Adze Quarry, are other features of the
Reserve,

Thg Keanakakoi Adze Quarry is Tlocated at the 12,400-foot
elevation. The quarry site is listed on the Nationa] Register of
Historic Places. There are a variety of ancient Hawaiian culture
remains, dating back to about 1000 A.D., that are scattered
throughout this quarry. These include religious shrines and rock
shelters of different types, which were established in conjunction
with a series of adze (tool) quarries and workshops 23

“The Mauna Kea Adze Quarry is probably one of the nation's least
known but most important National Historic Landmarks, from both
a research and interpretive point of view. It is the only
landmark of its kind in the United States. Moreover, it is

{Mly one of the largest and most complex stone tool quarries
in the world.” (McCoy 1976)
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- ar “- slopes of the
semce of intermittent, short-term
rShe T | hl:thg artifacts and

27 sites were recorded in a
* two of the 22 sites are
Summit cones. A1l but one
mre classified as *shrines", a
IR altar without a prepared

H £ By the presence of one or more
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" instamces they were simply set
‘ m uh braced by a few stones,
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by stack-stoned
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™ snow activities
of Hawaii works
, h.ﬁ' to make certain
2] sbservation.

i e Lﬂ[[" ihmmlr]r
TN il

n-'ces which are of
SC RS plimes. The Kitt Peak
v ‘| e presently conducting a
of K pmlmgica’ aad astronomical data will
e Icentical surveys are being
. gmmer stations located within the
“‘Il‘.
| h ®auna Kea's unique volcanic and
ghcia] hist , climate and atmosphere are
attractive for th -'ology As the highest insular
volcano in the wark Mes witn its remnant endemic ecosystems
represents e environment for biologists and
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,,,_-m of four transmitters within the
| l weather Service transmitters are
w] building. The transmitters are a
and are used primarily for
om 2 24-hour basis from Hilo up to
Maui and Ewa Beach, 0Oahu. Two
. @t the brick power buﬂding, one
ision and the other by the Volcano
smitter is used in case of forest
sransmitter/receiver translator is
and Mauna Loa volcanoes. Under

| u ltters are allowed until they
=1 shservations and telescope functions.
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= By two broad classes of
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will depend on the role determined Tor Wiz seiwviInwy ik
policy makers, the ' L ' i
reasonable  and féas?y1ehas dEterm]ned th‘t iﬁis lﬂl:E[ F?

aCt'iV'H:y PRI gt E)(pectat'ion of PossihTe 1s e

untain between now and the and il S ‘_-'::;wtf:al

Three new telescopes are proposed for construction during

1980s. They are:

Ttha«

Ly The California Institute of Techmslasy featio iyl s

submillimeter telescope; e

2 ’ 50 n]sst.r!“ue CtteTrO Hm'i ]D]_Y] meEl?E -w gY}q < I‘gl p Q ggnﬂ \gh"!:flh” eite I llh; i "ﬂé’::éu rrC 1
Council (SERC) of the United Kingdom (UK/NL M1} ahd,

3 A 10-meter opticalfinfrared telescope sponsered by the

University of California (UC THT), propesed fe Legin
construction by mid-1984,

The probable number and characteristics of the aéditional four
telescopes, projected in this plan for development im the latter
part of the planning period (circa 190 and later), is derived from
analyses of possible telescope demand by Beth mational and

'inter‘nationa'l institutions. Basod orn this dessarsd,

Fin

i = o= varrresad

that four institutions will request permission %@ | their

telescopes within the Science Reserve Lefore the P 2. It is

also assumed that these requests will be for three '.MWViJ.'Bt!rS
-~ 'i.nil" ‘

or greater aperature) optical/infrared telescopes
1714 Fes emt
millimeter-wave telescope. S wwhw:
L || |
The development plan 1s based on the mix ofr ~_»;-:t__'"lw 'f""”

in the UH RDP, however, various combinations of optical/Ws
millimeter wave telescopes were considered in_evaluatim
telescope locations. The SRCDP, therefore, allows faqy. bl
as long as the number of major telescopes at the sul i ot
exceed eleven (a total of thirteen when two smaller &
included), any cembination of optical/ infrared and @
telescopes is acceptable. The estimates of future 13
utilities, and support facilities requirements foril
telescope are comparable. U! i
!

|i_‘
Several planning considerations are embodied 1n this |

ol |
il
-
il

Planning Considerations

0 Minimize disturbance to mountain ecosystems;

i1iti ithi Sci Reserve 1

0 |ocate facilities within the ocience
configuration as is consistent with the techni remer © S

of the telescopes; ﬂ

L
||||||



U Recognize biclogical and cultural criteria as well as physical
characteristics when evaluating potential development areas;

0 Yithin the constraints of the technical requirements of the
telescopes, locate facilities to minimize visibility from
developed areas of the Island;

O Minimize disturbance to undeveloped areas by loccating utility
lines and road alignments within currently disturbed areas, as
far as i1s practical and feasible;

C Preserve Puu Hau Kea (Goodrich) and Puu Wekiu (the summit cinder
cone); and,

Insure that lLake Walau and the adze quarry are not compromised
by nearby development.

"ethodology for Identifying Future Telescope Siting Areas

Mauna Kea's wunique qualities are particularly suited to
optical/infrared and millimeter-wave telescopes. FEach of these
types of telescopes has different Ilocation requirements within the
summit area. Optical/infrared telescopes must be placed where local
topographical conditions promote laminar (as opposed to turbulent)

flow of air when the wind is blowing from its average direction at

an average speed. The receiving dishes used by millimeter-wave
telescopes provide g¢greater wina Iloading; because of this they are
sensitive to wind shake, iillimeter-wave telescopes should be

located where natural topography provides a shield against the wind.

Because not all sites within the Science Reserve are considered
tc be equally suitable for telescopes, the UK RDP identified areas
within the Reserve which appeared to have the best properties for
optical/infrared and millimeter-wave telescopes. Using the Croad
areas defined in the UH RDP as a guide, and considering the number
of telescope sites requirec by the year 2000, it was decided to
confine the analysis of future siting areas to an area above the
13,000-fout contour of the mountain. (Figure 6)

Planning sessions were held with the Director and staff of the
Institute for Astronomy in order to identify areas above the 13,000
fool contour that were potentially suitable for future development,
based on scientific and technical rationale. As a result, seven
areas were selected for analysis; they are identified on Figure 7.

tach of the seven areas was then assessed and evaluated based on
technical and physical/environnental criteria. Following those
screenings, the areas were evaluated to determine if telescopes
iocated within them would affect their use for recreation
activities. The final evaluation concerned the distance and cost to
extend basic infrastructure (road and power) to each area.
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It for telescopes; the

tg det?tﬁ o P identify suitable areas
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future u‘h
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description of "
i ||-
TechnictTV  g -
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teles ¢ objective of this
.aﬁl%s-xs W pareas that might be
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aam. This screening
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e  sensitive to
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Turbulence e
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by turbulence

generatec llhtr telescopes. On
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NIGHT-TIME WIND DIRECTION
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turbulence 'lnﬁm'tlns '
telescopes. Most of 'd g iy
by wind defl 5;1 | natell Sy Arve

nearby cinder ¢ eroe | il
turbulence in some the “ﬁ‘”fw?' L Syhe create

P the area. frea: 1 and III
are less suitable mllm!'h as the
are located in a platujl.t smit er cone anﬁ
Puu Poliahu. Because the ul i el wovides a
shield against the wind, titsa | m“mﬁm“l“‘ lbcat1ona
for millimeter-wave telescnpes “TV%$$"wmu Wﬂm' i

Obscuration:

tllh I|| |
il "I-; %w H| "
Telescopes must be able teo mﬂ “of the
southern and northern sky dﬂ the horizon.
The southern horizon is more ' research being
conducted 1in Hawaii; if th . obscured, some
objects could not be obse i most obvious
sources of obscuration are N ral  and man-made

features within the summit, er cones and other
telescopes. i "«”

thntlfy sites that
tnp of the
ten that
. potential

|| -
|| i

Computer analysis was
met the 120 obscuration |
mountain was digitized ]
allowed testing of obscur

locations. The program viewing
angles above the horize | positions
against 11 major obscurin‘ i resulted
in a plot showing pinwhee =l centers
are obstructions and the ene pts where

the view is obscured. This " i fgure O.
|| !

‘Areas I, VI, and VII, whf-Jg tops of

cinder cones, Area 1V, the nortt M freas 1]

and III, the saddle between i cones,

experience minimal obscuration. iy the area

between the 13,000-and 13,08 s is not
affected by obscuring featuresn
Physical/Environmental Consideratio;;

A second 1level of evaluatim wot ia’

telescope siting areas involved the 1 e

(1) Pnalysis of the geological Sictics of

each area in relation to foul
for dust and ereosion, and
underground water tables;

jtential
Bence of
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' pical information was not available

Area |
during tlle - ":H','m":"'”’. cess. The Bishop Museum botanical
consu'ltants vl L ”{ﬂh '3"""""“ reported that areas to the west of
major cinde | B III) support a2 low density and
diversity of lichess am u the cinder cone 2reas (I, VII;
VII) are uns “ ‘jﬂd plants because of tlilen' bh}g
porosity z ,. rIe slope of Puu Wekiu, bLelow
the switchb ~u| S G f imterest becawse there are m!merous

large rocks ,ﬁ,.“ql_w'g'
Two 11chens DED™ e WDWE S-C
are confir
characteri

135

Archaeolog @

o
- sites were recorded in a

A totq |
reconnaiss. ‘1 reximately 1,000 acres of land
within th RIT B u site were classified
as "shrinesm ed by the presence of
one or mo]ref* - D 2 ﬂlr of instanceir; they
were simply s surface of an -ta'op and braced
by 8 few e platforms cairns are
distinguish ome mw.

The di ; - & sites is plotted on Fiqure

13. (Descriff
significance «
Appendix A).

o P‘ ||;

=3 d assessments of thew
| éraft EIS, Volume 2,

- were Jiscovered in Areas 1,
fﬂ - sites are located in close
frea I1I. There are two sites
IV and four in Area V;

]r'l' s al] subseguent evaluations

No archaec
i and:f
prox1m1ty to
located in Ar
their presence
of telescope s

i

Visibility Ana

iimin !

' amalysis was undertaken to
deternine are : ~0f Fawaii where future
telescopes bl it Hilo was the
primary consi _;’ -"ns were then evaluated
to determme | > the M visual impact

A comput

on the mountaf

U. 5% Geo
the Island of1
208.33 feet on .

the pote-:‘nt'lilllrl
(identified by
’ 41

o |
' -|||.

=) digital terrain data for
; of elevati on a grid
@s the data base to assess
posed and planned telescopes
€inates) from various areas







illi data bits
land. (Because the nearly 2 wmillion
\?:gretht?oolsnu?nr;rous to be processed efficiently, every 10th

data point was selected, producing a grid of terrain data
2080 feet on a side.) Thie digitized terrain data base was

processed by a computer program which checked various
Island Tocations against ifi areas to determine

where telescopes could be seen om Ih island of Hawaii.

The computerized visibility amalysis was based on the
assumption that "if I cam see Jou - then you can see me".
The program did not Compemsate for the curvature of the

earth or the presence of vegetation which could obscure
visibility fronwoa-hi.. Jecatioms within certain areas.

A major limitatiom of the computer analysi§ was the

C0arse nature of the data, 2080 7ee: between points. For

example, an adjacent cimder come (closer than 2080 feet to
a telescope site), h enougk to block the telescope from

_\éi%zﬁﬁggn'a;;t‘ﬁ-m \the telescope “fould be seen when
Hha i _ .’ Could result. 1t should pe noted
€ converse IS mot trye

Ogram would mot imeie that is, output of the

icate 2 telescope could not
actually coylc Figwre 14 presents the

Wility amalysis for Preas
a 1. Area v], the summit

observation of the existing

computer

Because the Competer amalysis of frea indicated that
te]esgopes _ located would be visible from some
locations in the mile area, amd because the elevation of
the adjacent Sawit ridge amd existing telecopes suggested
that this might te le, a detailed geometric
analysis, using awe | the 1"=200' aeria] maps
of the summit 2% | - The analysis
assumed that ) |

dome height as
constructed betwmees iomed coordinates. The
resulting sector was then amalyzed to determine if any
features were gh enouch to block the
view of a tel fream Eilo The results of this
analysis revealed that '
ridge were in a
site and Hilo, theres
from that locatiem.
by manual analysis.

the sector evaluated
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.]thug gross, gives an
on the Island where

te'les : .-"7—. If this type of analysis
shouldw IStape is visible from an area,
and knowl Smdicates that it might not be
seen, t % of the proposed telescope
site, -'”‘ mlly. Because of the
proximit . summit ridge, this type of
analysfs f any future telescopes
prOposed

Recreation *:u;

. -y
Skiing and i ically allowed in the summit

area by the 197 ] ions were helg
with members of ¢ Be to identify major areas use
for these "" Twine what effects future

development mig ﬁ; ,i,, .

",|nl"
Areas that *l . ~ @re depicted on
Figure 17. ,.lr'u.. | evaluated the
proposed teles ' B relatio ® to these activity

areas. The skier J,',iimﬁ * would be little or
no impact on sk ! teles: Pes in any of the
ﬁmposed location n: _Ski and snowplay areas,

owever, was a ,_pwosed parking
areas.

HI.:I

4
L i
1N ‘\.»

Some hikine

_ but for the most
part hiking is vf

1 Brea

) | and existing
roads. The Tocat Wimg trails were identified
on USGS maps am e to if future

telescope const with their use.

Construction of % *.. the summit ridge
appears to have ¢ ul' ar old trail, however,

analysis of the et other trails wﬂl not be
affected. | .1! . ‘--.1

g
No hunting o

for future telescope
construction.

Infrastructure ane

Locatinglt_i' &H Reserve in as
compact a conf Swesistest with the technical
requ12eme21i:s 1 BS w@s a2  mjor planning
considera on, i of ! inomnt is the
distance, d re

re basic infrastructure,
roads and power B Wespective siting areas. Fach
Siting area | u e relative costs of
extending the ﬁr
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s IV, ¥ and VII would be the most costly to develop
basedAr?::l this criterion. For example, additional road
construction costs (from UK/ML NT boundary) are estimated at
$650,000, $700,000 and $700,000, respectively. This is compared
to the $246,000 to improve and pave the existing spur
road from the gemerator to the boundary of the UK/NL MT site.

Costs of infrastructwre improvements to service additional
telescopes in Area I would depend on whether or not a new road

would be required.

Each analysh:” Més rated for suitability for telescope
development. The results are as follows:

Wl 8 :
: s the proposed location of the UC TMT. Qased on
T Cechni R i e e o
/infrared telescopes. If additional telescopes
OPtil' osec » 1t 1is important that
mitigating measures to control erosion are
ed iato the telescope design. The area is
ive By it is a prime
Area II: to be a suitable location for
millimeter-wave & based on the technical and
environmental soreen: Because of its proximity to
existing and pl  isfrastructure improvements, Area
I1 ommended as the location for future

r-wave . The analysis area
boundary was modified amd slightly enlarged in order
to allow some f ity in the choice of sites, for
technical

Area I1I: This area was alse judged to be a suitable location
for millimeter-wawe telescopes, based on technical and
environmental = soreems. Its proximity to
archaeological sites, however, made it necessary to
redefine the Bowmdaries of the area to insure that
these features wowld mot be disturbed. Because of the
additional cests to extemd the access road, Area II1

was rated sec o Area II for future telescopes.

Area IV: This ” @ Bichly suitable location for future
og:ma}/ are b;smpethe 5.1 As a result of the
screening process, analysis area boundary was
adjusted in orger to incorporate the flatter areas and
to avoid some archaeological sites. The area can
acc 3-80-& telescopes with some flexibility in

choice of sites Dased on technical Si ]
or it ite selectwn




Area w lh

"_'.'t only certain
entally suitable
the most suitable

from existing
e considered for
al requirements of a
BE it 1is the only

| "

Area VI: - e s already disturbed;

. & ironment from te1esc0pe

2. The area meets all

requirements and the

@y in place, The major

" are lack of 'space for

U the visibility of the area
© the Island of Hawaii.

Area VII: Be #armation on wind conditions and

'y wsed for recreation purposes,

:nded for development within

‘of the screening process, and
Sme requirements of each class of
“selected for future telescope
:‘ll-ge enough to allow flexibility
Facilities, wh11e still encompassing
|a‘llou a reasonable selection of
‘ snal seven telescopes. These
ilumﬁed ag A, B, Ciand B on
BN as PN Tl 110 omd 1V
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GENERAL DESC

N"lf::'

NOMY DEVELOPMENT

i de\ml of thirteen steel-framed
domed teles 7 RE-125 feet in diameter,
ranging fhal v These buildings will be
constructed | _rﬂ 2t grade. Minimum horizontal
separat-]on i ]"' ® approximately 300 to 500
feet. ,”‘“ be appurtenant to some of

the dmsa 1'”1
it bll

=

‘ié.uﬂect light; these colors

mini | minimize the time to cool
down -f"lj g that there are no local
soumit‘ f . oowld result in convection
plumes t pality of the telescope. It
also < gy to equilibrium with the

ni "' : | sum has set, so the dome
"“"’"'L" “ me convection plumes.

o );p\' MN ] \

mnya iy

_#a exicting roads as 1§
| separation between
| § of road construction
Wlﬂhﬂﬂl; o : ing and space for a
truck B telescope site. Access
"W'"Mii pounds and walkways will
mnw #» order to prevent erosion
ad e ¢ w2y 21so require a paved
"' . Paving material should
mw”' Wesmspicuous color which s
ii‘l "
| ||l|"
!"“*”“ s is to be provided by
.5 . telescope sponsoring agency
¢ from the nearest handhole to

..its .IL:[ g metered at each individual

I’llm

\} " the individual telescope

1fl¢ m" Tecated, wherever feasible,
d jacem b cables are installed, the
epu e material and the area

l‘ Ma " ,‘ "1g1na'| condition. Standby

t!l Swu'c be located at each

‘n" The fuel storage tanks
should @i oil spiils.

' ' 'l[ll”rH

™
.




Each telescope facility mmst provide for water storage and
distribution on-site. The tank should have sufficient

storage
capacity to hold a minimum two weeks supply of water, based on 2
ratio of tem galloms per person per day. Plumbing

consumption
fixtures within the telew hﬂ‘ﬂs should be water conserﬂng

Sewage disposal uﬂl h by meams of cesspools or septic tanks
tems should be

ith leaching fields. Wmess disposal sys
b e m;; impact matural features of

sited so that effluent discharge > craters oF cinﬁ‘ cones: they must
the area such as I.II! .“ of Health (m) r’ew"at1ons

also conform to all State B e momitored om 2 continuing

The cesspools or septic  showle
basis to identify and Com l ﬂ m enyironmental impacts if
| b e y

they should occur. Ly 8

Telephone  communica .“ gata tramsmission will De

accomplished by em&-m frem 2 microwave system, located at
the UH 88-inch tel 'un site. The lines will be installed
in existing utility tremches, wherewer possidle, and can be buried
in the same trenches as the electrical comduits. When a2 hardline
?gnnfn‘:ttwlnT (dsuch a: fiber optics) between the sumrit and Hale Pohaku
stalled, each te facility will be able to c
::;;or}:m?acﬂ-ﬁ]feim lt:t line-of-sight to thoe"f':-eCtba:g
microwave dishes fo; data qtmsm T - 12

No introduced vegetats will =
gﬁgﬁr purposes. o General 3 t  fo. &-:el!l.-l:et-emflz alladnstLcNaRpisntgat:;
plant species 11rr|1 53'»;2“ o2 [”'L-"" be '- mﬂim B troce:
shrubs, flowers or other pl *h lusu ':t.plmt b
'1." i 5. ”h[rm JJ

r[‘ i-'

-J " _ | ||!

f
1 |H e Pmr'l‘ |

u-lll!




ETE I A R

PLANNED TELES
Area A - kestern Rin of Puu Wel |
Description Py
Area A (elevation & G750 feet) i
adjacent to Puu Wekiu ( p Mighest go-i‘nst ].ionca}éﬁg
Pacific. Three major S, BKIRT, and CFHT)
and two smaller (24 B are located there.

Experience has proven.
in many respects, tO
HemiSplfere. v The ar ally smooth and
laminar flow of *”'1IE.' resu1t1ng 1}n
exceptionally stea 9% aa exceptional y
fimzp site for g h;_l::usg egf f;g;
location on ® oy ree
obscuration by _M,u‘=:_::Uﬂt?{n-f0é
Hawaii Count i mlhich calls
shielding and e T island, has
eliminated. fisky light from
developed 'ﬁ

i

1l
M

are superior,

| SN in the Northern

-
“lhl
Developk

!

e cinder cones
e Jocally been
Smterbedded with
=2 bombs and
pe Toosely packed

{! .
- "Q;{.JI‘L

are ¢ & of volcan¥
weakly cemented to vary %
other wolcanic materials
other ejecta. The ash il
and have low densities. . strength and
permeabilily. Nat Rend to vary
s about 34 and ¢ W apes grain size

n ‘glmpes of the cinder
P Saclimations.

I !

Wl

| i
MBecause it is alv@

botanically; therc are @ -
could be affected by TU '”l

north and west of the rig
are habitat for the Nys¥

construction activities ta
habitat. g

lr' ll: j ] » -

E @res 1S not.sens1t1.ve
gical sites which
areas to the
shopes of Puu Wekiu

met be taken during
i ‘Wisturbance to this

ol
1

Although essentially WEREY" SEWERE this area is a prime
site for a future major Op jcal/infrared telescope. When the
State receives a request for such a telescope, consideration
should be given to woving one of the two UH 24-inch facilities

4




to anothu'” If techmically suitable, the site now

- | Patrol (between the UH 88-inch
22?22::3&5 - 18) would be the most environmentally
suitable of f | $ @ Jocation for a major facility.

would be less likely to adversely

Constructic LT
impact the ur _ Pup wekiu.
H .- i s

Area A is mmit access road which should be
paved 1in '. pn m 2 mew facility in
Area A woul | "f-.a ectrical distribution system
at the sum ‘"‘“«L | he fzi liiet’wt?‘dedngg

i L e

33333?55 be . trenches. Communications
can also be : ’“ ction to the existing system.

NS

Multi-Purpose Res

L |
It is .. : will comtinue to receive
requests frou ﬂﬁ ' oral izations to
conduct resea , e the use of a telescope)
at the sunln'i .. &2 the present time,
there is no e used primarily as a
laboratory for ” | : practice is to

borrow space
space is not
the times that

- telescope building; this
ﬁ_ﬂy mvaﬂgble at

A s1mp1e,.-;
square feet may
lTocated between 1
A. The building
viewing axis is
buildings. Parl(

The buﬂd‘l | racted a2t grade on a concrete
siab. It shou'l_ & roof (mot a dome) so that
open-air experimer e at the site.

' showld comtain spaces for
ildimg should have elui:tricity

m'y 2s scientists
lities im ﬂe UH building.
be viﬁﬂ'le areas

approximately 200-to-300
'llhth. utility building,
BE-imch telescopes in Area
mted so that its north-south
- By the existing telescope
the UH 88-inch facility.

The 1nterior@
work and minimalv;
and heat, however.
using the Iabon
A Tow sing Ie-s !
outside the Sci

"~ l_] -U . '
LY




k)
Al

o

Area B - Puu Hau Oki

-
i ‘
=

Description

the V;A;Se: Bangﬂ:::t' S feet) is located to
by BESE Imfra ¢
Facility (IRTF) is e red Telescope

. - the University of
California plans to | s telescope (UC TMT)
approximately 850 fe P BBSR facility. Tests
have shown that this "M and Taminar flow
of air in normal & i wiewing of the southern
horizon is free from o more additional major

optical/infrared te accommodated in  Area B,
depending on the site e .

Development Consic £

B of this siting area are
moosed of volcanic ash and
. depths shallow enough to
Because the density of
this material is # foundation loads may also
need to be low © fFic amounts of settlement.
Borings and soilk Bl Be required in order to
determine specifi gen proposed telescope site.

i T |

The geologic
similar to Area A,
cinder. Competent
provide support fo

M

Because €I
construction im

order to insure
allowed to pert

is highly erodible, any
drainage improvements in
' s not concentrated and is

'C . In problem areas, such as

steep grades, gees such as paved ditches and
dry wells under fle required.
‘.}vﬁl!‘iln

The area ‘Bmtanically; the cinder material
is an unsuiti e gpost plants due to cinder
instability (#%  The area is, however, a
prime habitat g design and construction of
facilities il' gize this fact and must minimize
disturbance % e area. There are no known

archaeological

~0ad terminates at the IRTF
groposes to extend this road
1% required, extension of the
get zppropriate means to serve
& area B. If a third and
were, consideration must be
access road along the south
=swr road which services the
imt at the top of the cinder

At present,
site. The Univer!
to service its planme
UC TMT access road |
one additional telese

fourth telescope S

given to constructios
=lopes of Puu llau O

Caltech and UK/NL MT s




cone west of the L
section on rr;f=“
to the area, roac

to provide a 'aE
"

Power to ser MArea B would be via
an extension of is ilttionﬁ)sv::den gt
the summit. ~be accomp
connection to ,.Wht the UH 88- inch
telescope.  ' @and communications
conduits must be _thsilﬂe to access
roads, J.ﬁﬁ _H

Each indivie

: vat loutes in Area B
must provide for ang cistribut and wastewat?r
disposal on site. boe tamks _Mg~w~.--ls or septic
tanks with Jlea iited so that their
construction am - st 'h“ e slopes of the
Puu Hau Oki cine --; ' WH ;

University of Cal ¥ lelesco lmﬁfll"

- -y

The Universs i W‘Mlmpe (UC THT)
Will be the st rful zhcal/infrared
instrument in he operat la.';. £t will be able to
produce images fﬂw lar it lldgrar IS It will be
abTe to detect fa Jects so far away that their
3ht has been on 2 the bec mming of time. In
ddition to being . farther back d the beginning
of creation, th ffﬂ nll- closer dljects to be
studied in much . is possible

With existing insi tﬂesc:ope will be
able to observe _' oSweE =4

systems being
establishment of
Universe. It W'
deep-space phenome
- strongly held the ~|[

of new objects and
some of the most

The Universi
locate this telesc
850 feet directl] “]
feet, Although _
of the 1argest opt i
to the 200-inch
computer-controlled
mirror) permits Lf-,
dome , approxrmate* |
(similar in size q
Hilo, however,

VoTcanoes Nationa

WU inches compared
), its design (36
Sy one very large
Tatively s-ﬂ, cost-efficient

| and 124 feet high
not be visible from
SOme areas in Hawaii
Kohola.
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The dome will be 24-sided, Sph
of 15-degree segments radiaty 3

mounted on 2 precision-ground - hl - @lactric
ring girder. Dome rotation will be acCompiuss B8e be
motors. The dome will include fowr Shute

moved by a cable drive 2nd guided by cam Fall

ope, the interior of dome will
room, computer reom, coude room,
Storage room, 2luminizimg room, engineering and
rocom, wvisitors® pﬁiy. pump room, relay room, heat
and ventilation room, tramsformer room, awxiliary power room,
data pregaratiosn wrom Smstrament ascembly room,
I e Sces. Smell electronics and machine
. p
T .fm{m? B8 the .roposed telescope will be
£ SRS PR MACY sow terminates at the IRTF.
e sited to allow the access road
. The road is proposed to be
ses of the cinder cone, in order to
| fon was also affected by @he
B cdirection. Because of the high
@ Cinders, the road will be surfaced
9w img over an aggregate base material.
| W% ‘mcorporated into the road design.
il

Jl ||I
Nkl &
LNl
i

il H|m'

for € cars will be located midway
f @md the service entrance to the
BME around the circumference of the
lescoge Meudred. A truck-size entry will be

Cated <im WIER the service entrance; space will
i “i‘[ asc -arocund area.
. ;.

R P ek (4-to-6 week supply) and a
| soe tank will be 1located below

~ et of the truck manuvering space.
T have adequate capacity to run a
B geserator for 48 hours. A tunnel,
BEES In diameter, will be constructed

:‘.n;o @ point approximately 130 feet

aaas (T — °€ by means of a 2,000

- | .- e o a].’on Ca

‘ T T Il 'y 2d be.’OW g\"ade. 'Fhe Segpt'!c By faC'ity ‘
| DIMECYete or siwmilac Waterial g prevent 'Fe\a‘:“\\\ E
i l‘i..‘. " - ot 1 o b Nyl ““, 3 X . 8 a e. 1
cons Baching Field uill pe trough an on-site leaching fie?d |?
CONE Cratew 5. O W sSited away from the ads . 4
TR | £ imsure that the Jnner s%?acinst cfi e

WER¥E Crater, habitat of UE b

m ey the Nysius bug, are ;I




The teles *_' 265 K4 (500 KN peak)
of electrica 11 be supplied by the Y
transmissio ‘!' | condwits will be extended from
the tran: U 88-imch telescope, to the
site. Comm fed fh the same trench.
3 S ! "ﬂ l“" Il
Becs l | u-ll-dille. grading

t surface runoff is
late into the ground.
nu crywells under

iem areas, such as

for the road
not concentr
Drainage impro
catch basins L'.
StEEP gra“ ||

Twelm“ "’“ | 2= preses ot - the telescope
site in el wi 4,500 to 9,000
gaﬂorlls ?ﬁ« ‘and domest ic
consumptmn \ per month of

Tiquid sewage. from Hilo and

Hale Pohaku w and service
vehicles; an“

by visitors
will be 1ocat

i
= || ]

Construct
four years, ¢
currently estims
about one- thfrd i
Funding for the
University of Cali

costs are
ton, of which
Big Island.
vlll be from

n-“' (i

Area C - Saddle Bet ee . i, Py Poliahu

Description

Area C, ele
relatively ﬂat
sumniit cinder co ;
from the wind by
location for uﬁ
Institute of Techn
submillimeter -_' _
Kingdom/Nether lands
MT) are programme
area to allow cons:
this type in the f;'

 Developient Cons ide

The area is ‘ b Flows which consist of massive

andestite, genet_'l fety called Hawaiite, The flows

H .
|"“ m

to BM FoeL.  Is s
- 450 feet 1lower than the
. Becawse this area is shielded
| Cimder comes, it is an ideal
~ telescopes. The California
for millimeter and
and the United
€ telescope (UK/NL
There is sufficient
onal telescopes of
gl e ;

|
u,'

III
i H |J |




It 1okl . o]
b *;hl I fHhghol! ,‘I‘I.I: ”I—I | 0 !I'

% flatter gradients than
I removed the uppermost
- #md deposited glacial
pe. assorted rocky soil
in places. The lava
*. They may, however,

trate rumof @ general impermeability

rock. . Th sge excellent foundation
port; the roc mart any loads likely to be

¥

i

i : '“1il1::-,iiuiillii'1|1f"||f_'f_|!t."l‘w QJ" - _
| .:M‘.,' :f;:;;j;ji'j,;:;f_‘,;_"_;; s 0 2 1Ty. Although there is a
ceneral hom Smmunities over most of the
I K. -1ence ity of species in this
,W,;;h‘;ffﬁf!m’;_. e #ffect of the surrounding
f”, 1 'Iigﬁiiimu.-f:[:u-- g | ol
AT - . .
h '5,,“,,!,::!“..,“ WETE Archanarta, the spider
PEC i woius; they are common in
sollution problems, this
2cts than are the tephra
in the area will not
measures other than

il ‘I!1r. "Ei : |‘ } o~
T
i . ::‘” | | _|
li | ||u.“"“”.‘umﬂﬂr-_|%,1_ﬁn T

| Ui Humwl"!ﬂﬂli"i;{ “I'H’L'
require s
mw 1 ; 3

i1 =

| ‘_-nﬁlu'lr Tt | i

R S |
L tes Jocated approximately
sech site. These features
mient term to designate a

cour:. 2%  Telescopes should
f*m to these features.

 Access to #° 7 be via a spur road which
branches of ¥ seress road at approximately
the 13,000-fc et should be improved and
aved to (ke UK/NL MT site. If a
uture te ES0ope @F this boundary, the road
improvements < : to service the new
site, I | LhenEg

Power will be @ -

conduit, extendine fr :
approximately the I
UK/NL MT site. 1f .

*n Area C via a buried
h the HELCO system, at
» to the entrance of
utility S focate in the area, the

e Fe—— - ¥ of northernmost

uct: W amd on-site electrical
distribut: s ' .
teftr but:;- @ility of the individual

i 4|l e |
e Ml iy

L

5 'J.f' hl. ' " . L 3 3
i o
G -4
!;Jb Bk -
| i ot
| . ..”,:‘ N.I?.l;H”“!I | ‘HI e i

4 T
Tt )| [¥10
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b 'u
t |

Teleg mg system,
accomplis m | ——- '-'-‘,,,m Site.
located at t isting utility trench
Th'iS ]fﬂe " M _;‘: _.-‘r.;--“!; L ’m of Puu
which runs . - S sle to each
WEl;iu to th L -_"‘."'-" Perm "ill: m * m trench

SCO !- i e i et e
communication o R y be installed
Those a'long I”rT y e
adjacent to » e “""" bl |u;,g| "y

Each ind ility that Jocates in e

- ion and wastewater
must provide _ v ' WW*“;‘ :::2; with
disposal on its e # there is no
lTeaching fields wilpralf """"“J"’Jr sible, these
possibility of 1 oo in“ the summit

septic tanks

: uﬂﬂ
where efﬂuent Lake Waiau,

N .|1||u i
i ﬂ S8 " Sites in Area C,
they are: M | w
California_Instity § W& Meter Telescope for
111 Tineter and Sub p— —

The CaHfor ' ,”f:';‘! ) 10.4-meter
telescope will i il gnetic
spectrum called t ~ the radio

and infrared b; AN ¥8.na
field which is e 2) s, prowising major
contributor to -“"'_ e sc It
covers one of the oms of the - astronomical
electromagnetic s pec  because ¢ lle attenuating
| i@ffECtS of the f' '; ( I.. : '”:w’". ' '.u fmo]VEd

n construct‘lngu f

receivers at hig ‘P“‘ !HIL “u”_dmi? sensitive

}‘I-; : IJ' I Ly IT:I. ]:;‘.'1"'1|||1-!‘|
Until now, e - g e ed

either with radio e out
frequency or th 1) M loptilnn
for' submﬂHme ‘e & **“lh ;:s- ¥ small
attafn diffrac " v '"1 rmn "d' will

The develops ent ' R '“ ] illi 'Ete:;
submﬂHmeter ing the
astronomers., Th ol ur'um ol ’“ iry for
the astronomi | Wy Py - tigate
mEthDdS beca ‘ ww- Wl 1 ""“Jl h m C’a]
instrument, ‘ '_”, e lm ﬂ continuum
range that is 1 m B ||=nln .h - mmy

”L';

: I|||I
1 B L »Jn
: I\lh L 'I Ih

X | “N :"‘!!J il




Although as know that stars are formed within
dense patches o ﬁ h ﬂe galaxy, the detailed processes by
which the gas l es its density even further to form a
condensation of particles | Become the star and its planets,
remain to be d - best way to investigate these
processes is by | - emissicn of radiation from the
gas. Study of will also be the only way
to observe the ¢ 53 lines of many of the most
important molec , make up gas patches. The
telescope will Wely different projects, which

have heretofm "“‘_‘_, . Because of the lack of
instrumental sensitivity. .
oo | ‘.‘L

The submillimeter oaly awailsble for study on a

very high and : ¥y "y p Mauna Kea, because the

vapor ,,k“"“ rti phere absorbs the radiation

enitted by u _"_‘ ] E ‘ mlength region, The

extruel Wl S

h Jack of sky "noise" make
ter research.

it cspcil‘lly m ted for W
e, | i . 0.

| h*w@i‘ - '"J' .riH H tructed on 2 0.75-acre site in

Area e Spgrenh %i ..,_17'"] nadian elevation. It will

' IWWH"‘]W" il o R e IN—— reflector housed in a

i " - diameter dome. The do il rotate on circular rails

ok o o st A Ml -‘j Hr +8C aperture astronomical

i ng the exters « @ Truncated sphere. The
 dos m..w.m.:m- been designed to fi _Ehe telescope with minimum
q _-w Ce and will al | open to clear the full
perture at all open _'-lt w311l have two movable
e ey | #p Which will roll on rails
ard the rear of to b» @ fromt door shutter which
tln ol - ,,F n the top-cap and
| |W||||Hm"” HM m I — |
g , £ Fitted with four floors.
siderably increase the
quate working space. A

€ the telescope pad,
- Swbsurface facilities.

Kt in diameter, with a
= o the outer edge.

“-square-foot paved
- A 14-by 30-foot
hlesCOpe site from
mcl one-half the

|IT
'1@.




The telesco
power with a 6(
Initially by

the 13,000-f¢
t Site via a g
E | 1,300 Tinear fe
| - the telescope,
| provided t

of 15 KN of electrical
POWer needs will be met

Tocated negrp at
istributed toythe
runn approximate]y

 generator to
system will pe

@R average
':rl These

hrough

| An estimate
| mountain at one
' Site; including
technicians, The:
domestic consumpt
to 80 gallons
with leaching fie
system should pe e
leakage that might .

~ engineers and
to use épproximately
B2ting, cooling and
ischarge is estimated at
_cesspool or septic tank

S _The disposa]
* that there is no

Caltech has sel
Support facility, &

eéxpected to begin in 1
1686, b

United Kingdon/Ne ther Tar

The United Kingdo
(UK/NL MT) s being de
Research Councij of the
With the Nether lands Org
Science (ZW0), It i a vy

to operate through the 1

Detailed informatiof
universe, particu]arly CF
molecules and dust, will
wavelengths. This mate
identification of molecy

material ip the

intersteTIar
t millimetey

| Millimeter-wave stu{
| global view of
| Measurenents, the d

| g . Spectra]

interest js  the galactj yes.in Tllo?gce:tf;:lz

| Species ang difficult wavelengths In
i addition, the study of :

en s i1
result in g, bettep tars wily

formation and
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In the
transition te
present at the
Usage &t ”F'.”
month; 450-9
generated, Fﬁﬁ

g, but prior to ;

Pl ST ity be
ur on day .

to be 600-1,200 galions per

of liquid sewage will be

- 18 b -
[
I m
|
I

: . o 3 ";3g%ﬂmg- i

The tele %o UKIRT for operation
out of Hilo. g and operat _techniques and the
Jjoint operati c tn o ' humber of people on the
mountain i".l,, s to mop "

! mine at any gne

S ol

Constructi sel and telescope is expected to
last three to . Tetal mstrection costs are
estimated a]t traction ex encitures in Hawaji
are currently e ower ¢ o lon. FEio cent
of the funding pe s beine mres N por
of the United :

 'Jmmw“,;‘;’ hy'the SERC
98 20 per cent from the
o KT is expected to

Netherlands (ZWo)
begin in 1983 with

[ — .’ ‘” a . _“ i
| ol ST 1
Area D - North Shield_ - i

I"l

A

y *HOSE  south/southeast

Descriptiog

Area D s
boundary (elevatior

or ely 2,000 feet \
north/northwest or ately 2,800 feet

long and 1,800 fes t point |
respectively, it ex at its

north/nor thwest bound

A tenmporary da,
the centra] portion
future major optica
three to foup teles
flexibility in choic
Criteria such as Tam

L
i

Development Considexi

“‘\.:- re
is b
b SO
port

sently located in
1y suitable for
can accommodate

|8
Most of Area p
there are no geotech

Tava flows;
Site over another, 5??"

Select one specific

|
e
= "

186, the. Seial 3 B oy Sary of Area [ is
al50 the boundary b Tows, roct 2long this line
of geological con t be more en than
elsewhere. Telesco

> ®8 2t least 100 feot
from this boundar £




.Em Mﬁﬂl‘ﬁ' Hnu" |

B
b | K. 'H' ”n|| .
e e s st b2 o iy of o
1 1 aepr she 1 ' : _ y
including Pseucephene gction in this habitat must be

zggggufwyp'?:nﬁ t‘l Ml ance to this rare species
of flora. ﬂﬂ! l;:tﬂh o
By -

g2, znd Lithobius are common
ava flow habitat is less
are tephra cinder cones.
wire specific measures to

The arthromds

in this area. _ ' ;:‘LMH'IL?"“?IE,.-*
vulnerable to bm jmpacts thas

AL QA uh !‘fh‘
Construction in M 3 't h 1 (|

mitigate impacts om art s, other than to minimize
dllSt. |.' 1I|II‘

There are two archae 1'__ ' - sites in the northern portion
of Area D, one is | ' il ‘"' wen the 13,000-and 13,150-foot

EEN

elevation and the M

in of e ikt

‘:[7'[;* 1’!!['-.-' 140-foot elevation, near the

" roa¢. Both of these features are

iﬁed as 'SU enient term to designate a
alrt 30 If future telescopes
Siwh bl t.': . close proximity to either one

2] mitigation, as specified by
= Dfficer, will be required.

Tl |
p Area D will be via the spur road
s located ;n Are; C. When future
2lescopes are pl area the road must be improved
wf,!""”',mm"’f E}W w ..[ | Bave to be constructed from the
minus of U spur road, at the 13,140-foot
t ,,MM T fuls sapes are sited north of this point.,
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wer and Commumi Somduits must also be extended from the
eare J“mw sture telescope site, These conduits
st be ‘..ﬂ’-»ﬂ] - reguire new trenches which should be
_;"w 4 aleng @ e :e road. I;andho]es for allowing
required at intervals o
oy uﬂwm ess re » @md communications Lo

extensions should
the construction of each new

e 1"|“{'"“ s ‘ of infrastructure extension is
ynﬁ‘ul'mh L v " 2en  the UH and the proposing
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to th, _SWRIt, sewage effiuent
fbfﬁH SSpools or g specific siting

.

wired Criteria

-

in Area D durfng ¢ e i |
§S8 planned for development
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Basic Conditioﬁs + ,' i

'»Ll it N]W At
Future telesco - are b § e only in the
four areas recom * B C w ,& ”*I:':‘ Mﬂoough itl;g
specific sites sel ﬂ LU deter: n :
primarily by the rements Mml ~the individua
telescopes, as ft:;i i ust be located so as
to minimize the are _ Every effort
should be made to s ich require wimi grading and
alteration of 1 ve sit in an area are
equal  in respeet' physical ~ environmental
considerations, d more compact

configuratfon of f M

e I“ ”“' '
lescopes is based on the
"‘ ¥ will receive

rrrr

The following ¢
assumptions of the

requests to locn imfrared and one
millimeter-wave tele e year 2000. As
stated previously, & : _ projections,
the SRCDP 1s flexi -' l“er of major
telescopes at the s ' lﬂor and two
smaller facilities), * ptical/infrared and

millimeter-wave tel

National New Te f

- @8 the loution for a
1 New Technology

Mauna Kea
proposed 15-:
Optica1/1nfrared

by the federal this telescope

Will be the l s 1ight -
gathermg power | qr other telescope
either in exis tb Cor d for

construction in*,h
is expected to be
$100 million proje
depending upon thy

The act.,,,
cannot be de
design is only
being tested:
concept being

for telescope
Comstruction of the
” time in the 1990s,

Funding.

-l 2uxiliary buildings

time because the telescope
- Two major designs are
" to the segmented mirror
» Comsisting of a 15-meter
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i .
diameter mosaic of 30 &&
the second concept is
telescope (MMT) which beg
in southern Arizoma; taW
diameter of 13 ers wh

 gach 2 meters across;
& P aeecion of a nulti-mirror
e saeeee & 7280 on Mount Hopkins
' = wmulld achieve an equivalent
S af four or six individual
e of the six mirrors would

% mirror). The dome needed
sosanly be larger than the UC
B high); however, the size of
' smsurate with the 15-meter
sring power of the telescope
i mamsiderably smaller than 600

i
"i?:_”l.';i HM!J;:' Wi
he o nas not been finalized,

ments are also preliminary at

U8 InStitute for Astronomy, however, has made

assumptions im oréer f0 facilitate its future planning.

Based on thm‘ s large facilities, and assuming

in ¢ emcte Cp jons, it can be estimated that
| reguire 2 wminimum three-acre site for

Iding and dome, auxiliary b;]mdings and

{In comparisem, the land area of the CFHT site

During telescope operations, assuming a high

comtrol, an average 12 to 14 people could be

in two shifts. Based on this estimate,

_ id pr 1y use 150 to 300 gallons of water per

| conling and domestic consumption and generate
loms per day of liquid sewage.

Serwice the facility, estimated at 500 KW to 1,000

| B& supplied by connection to the proposed HELCO
transmission 1 Telephone communications would be by the

sm'hlm &t the time of construction.

il o bl A
I | )[ i k

1/ Infrared Telescopes

for the develo ment i
tzlescope.s of the 10-pmeter o:]atwo il

requirements of the UC T T,sZac%urJPgthggz

each facility

ponding amount
gallons per day

The ¢
9¢ would be 100-?2(?(')»”‘63S
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Electrical _11‘n stimat ~at 265 KW
each on the S O mﬂ Wction to
the HELCO t il wic 2lso ir:e ‘a’
paved access r BUSE be ceters
by the proximi itz to © m,.”,} ting summit
road network.u ‘ ... k. il vfﬁ‘ln |
" . mm‘ 2l
Capftal - " ,,...t be in the
range of W e ely $20
million expen 1 ‘telescope
wouTld probabl | g -mr in
erating exg _ L. I (e
L "N '*ﬂn'nm oy
Site Selecti- - 5
[\ lilliii'.ipﬂll_ ‘
will be
Althouw ' ‘ ﬂr each
required in ord i
individual tei‘ﬁ, p s should \
be sited in eithe i “‘*mr' 'q J
| i R T |
Future Mi]]imeter‘hil_ }lel |
L

7o umrplﬂescope is

An additional sine
the

planned for developmen
1990s. The dish of : m size
meters (such as Caltes ~rm%f~3$ by the
National Radio Astrono h

Using a Targe te
example of the t [
proposed 1in t?e fut iy be
Based on previous esi v il
operations that arﬁ m.mwwmm W humui uuul it 2
telescope of this typs - proxis ]y 8 to 10
people on the mountai ing lm'n ﬂlﬂ:s Water

ely | ~gallons per

usage for the facﬂ‘l
day and the corresponc disdlarge would

be 70-to-140 gallons p €
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Ly

250 KW on the

Electrical needs ¢ pstimated &
average (500 KW peak) iy o ‘~-.im” to the HELCO
transmission line. Thi Iso re e 2 paved access
road, the length of ed b u': proximity

of the selected site T road metwor
Capital costs fdl%u  wowld Hul he range of
$30 million (1981 do img cos roxin ing $2
million per year. e "‘:ﬂ}”i el
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Future millimeter d in Area C,
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Other Requirements -
- ' |J
Temporary Concrete Batc L

1,.-; the “"skier's parking
A 30,000-square f 2 as the site for a

lot", at the 12,700-foot cot | W”
tempérary concrete batchin- site will be used fror:}
time to time during the cor [ o o of the proposed an
planned telescopes. Becaus giem activities will take
place in months without ) ¥ the area for concrete

@ parking area for winter

batching will not conflictu'g
snowplay participants and sk'

During Tlarge pours, aggn
hauled to the site. The concr
transferred in ready-mix trucl
sites. No permanent facilities 2d. After this
phase of the construction " ﬂ:l of the future
telescopes is completed, the ) mill be required to
remove all equipment and r psite to its original

condition. This requ1rement'

1 :

, of cement will be
mized there and then

ns'ectwe telescope

- Iy located within

The proposed batch pl;;
2s are being

the Natural Area Reserve,
undertaken to remove the site

Communications Facilities

e
hll :‘!.

Microwave Link

mey be installed
Mauma Kea summit to Hilo
' § of 20 kilobits per
. @ dish antenna eight
Jime-of-sight to Hilo,
.' lile-of-51ght to
P te those currently in
L0, The dish would be
E Building; it would not

mlin thin glass
Jen of these

.,#ﬂ carrying 3,360
I | tncether 'in A
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VISITOR FACILITIES

Background 1 g

_ Hunting and - mecreational activities within the

prowided for in the Tlease between
Mauma Kea Plan also states that

i skiimg wi L h permitted in appropriate summit
areas. Because of the % climatic conditions, the Science
Reserve is not I‘U “ B8 @ mejor recreation area, therefore,
visitor facilitles a2t the summit will be limited to parking areas
and toilets. Hany of the m

" ~ Belescopes, however, will provide
visitors' galleries uﬂl‘l 2 tours to their facilities.

Discussions trlﬁ Wﬂm of DLNR, the County of Hawaii
and interested m indicated that certain visitor facilities
should - n the Plan for future development.
Park'l Ias d!tnild’tﬁ ié""l key reguirement, in order to insure

'11 visitor traff‘lc would be confined to designated areas. The
"fn“llmiig considerations were incorporated in selecting sites for
these facilities- t are; mrmt a prime habitat for flora

‘_the UH and the [
winter snow play

and faun 2in any archaeological sites;
mt the area be To }quently used recreation areas;
and, wherever poss’ Tocation chosen for these
‘fiei_r ities be alr

Planned Facilities

Parking

A htnl .I' ] parking areas will be provided
it @8 @n¢ within the summit area. The

T be P&ved or have a gravel surface;
- Wmprovements incorporated into

along

ng areas
paved areas will
their design.

to park in the des1gnated

s€ of their proximity to

wost of them are already
Smow season.

"_il the summit is shown on

i @ paved parking area for
a
(ghp::x:z:eli,vs ‘ a— W& &xisting 850-KW generator.
season). This parking ﬂ'ls purpose during snow
ski runs and snowplay 1y Jocated in relation to

in Part VI, Road Ilpr : @reas are described




Trash Dispo |

i s fw disposal
| SCI' Fal T [y munm i
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possible f‘u r!'f!'::;- jon in the
area now o - 18). When
this buﬂding m*l_t e a rustic
appearance. ’q | @nc women, a
small storage _ M'lm lies and
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electricity an ed h electric
space heatem waterless or
‘watersaving., T 'mm Qlw*‘ﬂtll the
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aRRes. Kea Scwuce Reserve are
-‘dcsignlted as fe hstalhtwns in the summit
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Background DL e,
Because the su feet high, it is
physically hazardou |

Me construction
e summit without
: | ~elevation,
ion of its
construction
e (9,200-feet) is
W

workers to go direct
acclimatiz ing ther sej
For this reason, fr
first telescope, Ha
Camp/astronomy Suppor
ideal for acclimatiza

i R Ml i
The newly comp! i-Te el facility, which
replaced the temporar C= 1368, was constructed
to support the six e im operation on the

mountain in 1980,

maintenance functions. -

;
S

: | sleepin
accommodations for . .‘?. dininegep antgi
recreation areas are ing and by al1
of the users. A = prowides space for the
generator, two 40,000 @pem and covered storage
areas, and space for . @Wrs amd other repair and

A 1,200-square fi
Station has been cor

E. permanent mid-Jevel
facility. This st t: IR the comtrol point for
managing and mon itor s w1l as an interpretive
center for disseminat _The mam-made and natural
features of Mauna om comtaims offices for

parking for 28 1[
arboretum of flora na

and
ing an

e blic

WESTy 1s devel
camstruction. The tesoroc
, who were mcting the

Two stone cabin:
mid-Tevel site,
buildings were orig
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o
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I
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u telescopes at the summit. Becamse of celays in developing the
1 permanent mid-level facilities, these suildings were remodeled to
| serve the needs of srs and other telescope personnel working
at the susmit. The larger of the mi:tme cta)bms wafi at]sot‘thsecrj'1 1’01:i
nomy sonnel; Jer cabim has been used by the Naun

i o o Hﬁl guring the summer months and
ski season. The temporary

susposed to be returned to DLNR
needed for astronomy purposes.

buildings and '
jurisdiction when they are =o Tomger

Two 40,000-galiom r tamks are located in the ma intenance
area of the astromomy facility. Water is trucked to Hale Pohaku
from Hilo to replenish the supply. 1t is estimated that 8,4C0
gallons of water per day fis reguirec 10 satisfy the needs of the
astronomy facility and 3,008 ser day for the Information

Station. The approximats 1 wt«' gallons remaining is a reserve
for fire flow. |

2 ; UWH
for moderately heavy usage
day, 3,000 galloms per day)
pipeline from the water tam
astronomy facility.

Imformation Station were estimated
| the toilet facility (100 people per
l

 Qerrently this water is provided via a
‘e Toczted in the maintenance area of the

bt U
|

) ‘_;;Hﬁugl '.i.lh"' L
The power needs ‘oF ®he mid-level users are being met by
connection to the 25 AN diess] generator which is located in the
maintenance area of &he @stremcmy complex. Upon construction of a
permanent c al power frassuission and distribution system, the
entire Hale Pohaku dewelopme

- wi11 be served by that source. Power

underground direct-buried cables and
systems.

is distributed on-site T
concealed conduits 2 ,'mi;”‘mﬁ,rl
e w

Water at the mid-lews
field of eighty 3-fe '

Hlh

1
'

facilities is heated by solar power. A

. B-foot solar panels is located west of the
1| hot water storage tank is

e
Cesspools for mll'" g disposal are located adjacent to each

astronomy building and =e Isformation Station. The Department of

Health (DOH)has appre ﬂw 55 method of wastewater disposal.

Bl i

1
The permanent mid-le _f'-facﬂity and the Information Station are
maintained through Maume ¥ez Support Services (MKSS), a special
division of the Institufte For Astronomy run by the Research
Corporation of the University of Hawaii. MKSS provides general
cleaning, trash removal and, wminor

i
i

L
L]

commons building it
located below the &

daily maintenance including
repairs.
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Astronomy Space Requirements

The projected i
1nc

by the year 2000 AT o e

-level facilities. Expa"

telescopes
e at the sunmit
expansion of the

e these Faciiietes
#iYes was provided

for in the Hal 1C
grepared by the eDL::gh:ku] Complex Dewe ot
1 %077 wiftional’ bed 980. By the year 2000 {CIP) which was
pmposed and projected spaces will be m-,' S estimated that
additional room v oolfiony telescopes 2t we D ee— tl?e
s required, by telescope, arez e mmber of
Facility g
= Years
Caltech o
L e i mid-1980
Uc TMT SRl S ::..'.,' :'T, 'id-]980:
future Nill ineter-Wave Faciiity 8- 1%
|:I. - 990s
S |
e 1990s
Nt ;- N
':‘uture Optical/lnfra\“@g S n- u }gggg
Future OpticaUInf";a"e. . §
s Mauna Ked Support S0y 16ER j
I -1
| 4ditional Room Req\&%ed g - T3
| HP Capac1ty - Year 2
."JI gxpansion AT€2
|' The area celected fO
eviously disturbed area tO
: t approx1mﬁf81¥
S

Facilities

The expanded llale Poha l_"_
dormitories to provide
ersonnel and studio aparss
employees who will be.need:;
Telescope personne1 will shar
“the current users, the resSEamy

expanded.
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Each dormitory increment will contain from i
rooms of approximately 150-to-200 square feet eacg.txkaig :;525;29
room will have a closet and bathroom; the bathrooms will be equi eg
with a to1]et, Ia.vatory and tub/shower combination. A janitgr?'s
closet, equipped with a service sink and shelves for storing Tinens
blankets, and cleaning supplies, will be located on each level. :

Two 450-square foot studio apartments will be added to the small
cottage to accommodate additional MKSS personnel. Each studio
apartment unit will comsist of a living/sleeping/dining area, a
kitchen and a bathroom. The bathrooms will be equipped with a
toilet, lavatory, and bathtud/shower combination.

The new dormitories will comsist of one and two-story structures
and will be designed to be cemsistent with the existing facilities.
The buildings will be constructed of wood and stained in earth tones

to harmonize with the surroundimg area. Roofing materials should be
minimally reflective, in colors ¢* to blend into the Tandscape.

The dormitories will be devels
that excavation and marring of the existinc landscape can be kept to
a minimum and existing SubsSurss

T3 @rainage patterns can be
retained. The building forms showle® #alilow the contours of the site

and integrate physically and vise@lly with the environment. The

design of the structures should mimimize acocustical problems and the

rooms should be organized so that s 2] 2coustical conflicts are

avoided. Detailing for constructiem she.’c be according to good
acoustical practice. i

on pier-type foundations so

The buildings are to be linked %8 #ac® other and to the main
facility by one or several walkeays which are to be slightly
elevated from grade. These walkways @re “ntended to prevent the
disruption of drainage patterns and pmewige =77-weather passage from

one building to the other. The WaMweys are also intended as

supporting structures for uti]ity‘{;;,. wnich would otherwise have
to be buried or Taid directly at grade.

Buildings and spaces within s s are to be oriented to
take advantage of views as well &s passive solar potentials,
Existing vegetation should be retaimed o the greatest extent

possible and must be integrated inte lamescace designs. Vegetation
imported for use is to be of endemic :!Etles.

Parking for the new domitories 3s zvailable 1in the area
currently serving the UH temporary facilities and the stone cabins.

The parking area should be paweé amc appropriate drainage
improvements should be constructed.




Electrical
connection to the
present facility
underground or ¢

ach new bu
consulted to ins
requirements. Waf
Space should be
construction of ar
buildings and to
becomes necessar, m

B i

Construction o
phased with the o
should only be bu
construction of
allocated for ut
will be determins
permission to '-7.

e, Jrea_ will be provided by
T . h : manner as the

2t ¥ale Pohaky should either be
S where they are not visible.

®We 2 cesspool; the DOH will be
m of sewage disposal meets its
we'ied from the lale Pohaku system.
e maintenance area for future
ter storage tank to service the new

T reserve for fire flow, if this

S s
e )
=l

s'eeping accommodations is to be
e new telescopes. Dormitories
~®ach user group will pay for the
rooms. All of the ground area

®ay not be required; actual needs

agency when it applies for
E om ¥auna Kea.
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MANAGEMENT AND MONITOR! --'Eﬁﬁhes

Information Station

facilities at the summit and i
e = paving of
s for additiona] spaces \n'thing the

Expansion of .‘.,!-'-'"
the access road may crea

| 'E:ior;llfttihoen Si.::)‘tion. A : m2y be installed
Woen AT T t.hguﬂ‘\ic.‘ = ..—"r- N :
ACENRRLL b _should be mi'q;pnl] fortheire A
t o visitors

S SFSNPS B8 view at night.

 The Information Station
‘existing buildingn appito
direction. The building ex

|.. architecturally compatible ¥ Boule 8 simgle-story and be

| - facility; it should have

the appearance of a stone = If a teles
| e cope is located

;;f
| there, the extension should 10 - roct
~. T to view the sk
Ys

h no dome should be construct
appearance of the surround e incompatible wilb Lis e

pandes By extendin
S k, g the
in  the downslope

et By extending the existing
m is expanded downsiope, as

;'".ﬁ. save to be relocated.
the existing landscape plan.

B

" Electrical power will
distribution system. ~1f 1
L recommended, the existing
"'J Landscaping should be a cor

Visitor Parking Expansion

parking may have 1o o
of visitors and/or to prov
cars to travel Uup to .
shuttle buses, OF on foo
carefully monitored 1N
spaces are necessary.
visitor parking are propo:

sccommodate 2 greater number
gre wisitors can leave their
| Soar-wheel adrive vehicles,
' parking area should be
whes and if additional
* for expanded

| M 20), they are:

Besis alomg the Mauna Ked

1ternative A - T
ABservafory Fccess _ dr the 9,160-foot
contour to the Info atio . A new entrance off
of the County road hawe to Be constructed in order to
provide downslope p this parking area. The exit could
be designed to inc _ existing Information Station
driveway. Expandin ime area in this location will
create a traffic pa .V‘ allow toumst. 1imous ines qnd
shuttle buses to the site without having to provide
extensive turnarour s fe the vehicles. Mamane trees
should be planted @ g westerm =cqe of this parking area to
buffer the parki g s from the road. Because mamane 15 2
slow ¢rowing timg shoulc De commenced as soon 3s
possible, SO that t es will be mature when the parking area
is developed. ) Ry
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One of the temporary UH
cabin) should be used for ac
building has ten bedrooms an s areas. It is currently
being used by scientists an y personnel who are
working at the summit. Dil @ recreation facilities for
construction workers can be ac gted in the other temporary UH
building which was formerly a |7 But is currently being used
as a research preparation area. Tl

Temporary UH Facilities

to the large stone
tion workers. The
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| Both UH buildi e Tighte |
* hot and cold r;lmn?i::gs wgzgr '7' roc tlﬂ Sl;:aa;eed gi?\cc‘arz:;(ej
| by these facilities is disposed m 2 mearby cesspool. Water
y storage facilities are Tocated adj: o the buildings.
| \hen the area on which the te y U buildings are.Toca;ﬁd is
| needed for construction of perm prmitory space, 1twh‘” “3
’a longer be available to accommoca jtrection workers. ke"’ a
, if, this occurs, other arrangem @r cosstruction worker Camp
1 housing must be made. 1!
| Stone Cabins A
| The UH and DLNR are currentd the possibility of th?\
‘i-.‘ University assuming responsibility o stone cabins whic
| are currently under the Jjurisdict jion of State
| Parks, Outdoor Recreation and Histor } transfer of
jurisdiction takes place, the large s @ be used to
house construction workers; the cabi ite sleep 12
people. The cabin is electrically pied, however,
there is no potable water or plumbi | #e building.
Water and bathroom facilities are ‘_’ ~ adjacent UH
4 hi

temporary building. A8 e
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the new faci]it - System to service
cables and conce

et Il H’h e .
: -.;t:“ ) direct-bur1ed
concealed under ;t

g ing shouldhbe
S1 Mg and other
facilities. J “"u'- _ Rl 3 hi'l?ngs may be
required to step-up ‘ d-umum Power to
Service the expan e

*?h accomplished b
- modifying and addf_ m .

Solar Hot Water 1;

By the year u IMI solar panels and
an additional 1,000-¢ tlit

r St be required by
the expanded develor ﬂ[‘ has sufficient
space for adding p-~7' 'f”,,_a
be required to instal

Water

Astronomy Facilitie
An additional
be required to se
water usage shou
existing water st
these necds by
trips. As f.j
requirements s
that an additi
2000. There 1&
tank in the maf

S of water per day will
fhcility. Actual

€ wvater
is possible
by the year
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Additional wat: egansion faciliti
necessitate ac ;m : e water Wer“;gl?eeesp wit]re]
storage tanks full. fi= Bater Being trucked from Hi 1o
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with the State e 20, Title 11, Administrative
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. of trecks to deliver drinking

Rules, Section T1-2C , of

water. -yl 1%y
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Construction
4 ) Ihi-

The 2,000 to 3 oms of water per day necessary to
fulfill the needs of & ptely 12 to 22 construction workers
can be provided from stimg water storage tark, Tocated

near the temporary UH & - This systes should be retained

until both UH buildings yed from the area.

W
Information Station R«
| 1/
. be memitored carefully. If
SRat increase remarkably
_ These meeds can be met by
e wntil such a time as a new
" Sp the maintenance area of the

~ Actual water usage
 yisitors to the Infoi
additional water may be
additional trips by the
water storage tank is col
astronomy facility. 8

Sewage Disposal
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Astronomy Facilities 4
An additional 61 to gt mhe facility will generate
an estimated 3,000 to 3 s per day of liquid sewage.
At present it is planne spon] will be constructed at
each new dormitory ¥ @ispesal. The additional
cesspools will be subject il S e DOH.
¥ ki

Construction Camp Hous-i__

i

TEmgor UH building has
W-to-1,000 gallons per
tiom workers.

The cesspool Tocat
sufficient capacity to ¢
day of effluent generat€

i
Information Station g
b b

llb_ gdownslope side of the
reat Station is expanded in

g, this cesspool may have to be

A cesspool is Tocs
Information Station. If
the area designated by ti
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Wildlife Servka
Wildlife eryi
permitting :'H”

; "III_ ' 1m and
federal funds thlﬂisitevgf
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affected dear Tife Service.
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Constructio n
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construction arez
selection, pairi g

Landscaping k-
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As  few mams d«

). be removed or
transplanted fror e dormitories
are sited so as MOQ".

Landscaping 4Tf
facilities shouldw
eco-system at Hale
and native grasses

Fire Protection 5h

Fire hose :%v
throughout the expan
extinguishers she'g
fires. A1l new re
educated in the 1

The UH has T'
Pohaku. A volunt
being trained i
protecting build;
fires in the surr

MKSS personnel, is
Im addition to
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gency room is located within
s tronomy . can be made available for

emergency treat juries and illnesses. An
~ ambulance, loc an be called on in case of
TR e ancy to - i11 personnel to hospital
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Background
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The need fcrr"ﬁ &lecer icz 2l power to seryice
the summit and Hale m‘. eroprfrer sim 'ﬁ initiation
of astronomy project:  IEEE. ¢ ot delays in
developing such ".“’ ated the generation of
electricity by on- 2 *"j. - measure which
1S an expensive and oluti

for the
long-term power ne -:§4.;

e gm,l]. L i
ol | |

Power to serv
presently being '
Caltech and UK/NL

i lﬂl
be operating near of the
additional telescop t
upon the early develo

consumption at the
approach 3 megawatt
source to service by |
directed towards N with et capacity to
carry this peak load, et AR |
P‘
Electricity -»,_
telescopes was 1n1t_

tor in a
utility building Du ~ early
197 084t ant1c1, e e 1@ UH
requested the DepSi - amg ices (DAGS)
to develop prelim n; 3@

tre fusi‘hﬂity BT &
Light Company (HELCO)

WICRES and the summit. This
u Bsncilts Inc., was
(‘:.

system which woul
to provide power - _
study, prepared u ,Si
completed 1in 1974. b

The e]ectri

- i the 1974 DAGS study
consisted of a i

 the HELCO source to el




i t Humula; 12.47-E¥ owerhead lines from the subs:aatwn
§gb5t'°h?‘§§ndﬁ,its at the 13,080-foot elevation; and installation of
two miles of 12.47-K¥ 1limes through existing conduits to the
summit. The University intemded to ultimately replace the overhead
lines, from about the 8,000-foot elewation to the summit, with an
uncerground installation, whem additional funds became available.

The project was postponed MNEET imitely because of inability to
obtain appropriate funding.

In July 1974, the Camada-Framce-Hawaii Telescope (CFHT) began
construction; the NASA _ acility (IRTF) and the

United Ki (UKIRT) followed shortly
thereafter. With scheduled to be in operation

‘ ila For the commercial system proposed
in 1974, it was nmecessary to imcreace the on-site generation
Capabilities at the sumit, as 2@ interim measure, until a permanent
connection to the public wtilify system was possible.

i

The UH utility building wa
enerator was replaced by h
gena-amrs cbtained from NAS
nstalled, it became I
them were '

€xpanded in 1978 and the 150-KU
230-KW and two 150-KW diesel

After these generators were
pollutants and heat emitted from

@Stromomical operations, necessitating
o
..w

| nd of the telescopes. After
assessing several altermatiwe locations, a site at the 13,000-foot

elevation at the “ﬁwfm Semmit cinder cone, was selected.

il M

| ; | el
Before NIMH  the h existing generators, a decision was

gemer of approximately 850 KW capacity.
This was accomplished = 1SPS, and the 850-KW generator is still (in
1983) the priwry somrce of s

SISS BemEr for the telescopes on the summit.
il WL

On-site ”ﬁmm nas always been considered a
gretiem of supplying power for astronomy
ms process that culminated in the
| » Staff wembers of the DLNR and
BwEit Island community were opposed to the
§ WSS recommended overhead lines as the major

system. This opposition, focused
i @F aesthetics and control of summit
PESUSEES  Bm Bee following policy on power being

i 1507 DLMR Memna Kea Plan:
' i i |
BFS ShEN) Be used to supply electrical
jeewateeies amd support facilities on Mauna
ra "'“m‘;m %% ‘mcorporate emission control
S PelEE 29r pollution to the lowest
i WMiSemmtively, underground powerlines
talled. ﬂf ®e2d power lines shall be
The P Femuire the use of underground
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