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I. Mission 
	  
The University of Hawaii, through its Institute for Astronomy, is actively and creatively 
advancing mankind’s understanding of the physical Universe, and our place within it, through 
the operation and development of astronomical research and training facilities on Mauna Kea. 
These facilities are known collectively as the Mauna Kea Observatories.  The astronomical 
activities in the Mauna Kea Science Reserve enrich the educational and research mission of the 
University, while at the same time expanding mankind’s knowledge of the Universe, in the spirit 
of the early Hawaiian explorers. 
	  
II. Background 
	  
In January 1982, the UH Board of Regents approved the Institute’s first Research Development 
Plan (RDP) for the Science Reserve.  The basic goal of the RDP was to develop the Science 
Reserve as a pre-eminent State, national, and international resource for astronomical 
observations in cooperation with other State agencies and constituencies.  For nearly 20 years, 
the RDP has served as the master plan for the development of astronomy research and related 
activities on Mauna Kea.  The RDP identified the areas of the Science Reserve which were most 
suitable for the various types of telescope facilities, while making it clear that most of the 
Science Reserve was intended to remain undeveloped, as a buffer zone.  The RDP foresaw the 
establishment of thirteen telescope facilities on the mountain by the year 2000, a number which 
was based on projected demand, not on physical capacity.  That section of the RDP concludes 
with the following statement: 
	  

“It should be emphasized that the actual number of telescopes on Mauna Kea 
will be shaped by a wide variety of factors, many of them beyond the scope of 
this plan.  However, this plan is clearly achievable and does not approach the 
capacity of Mauna Kea for telescopes nor does this plan compromise, in any 
way, the other uses of the mountain.” 

	  
Thirteen is, in fact, the number of telescope facilities on Mauna Kea today.  That the actual scope 
of development should end up being so close to the RDP projection is quite amazing, in view of 
the time span and uncertainties involved.  The RDP also foresaw the need for several major 
infrastructure improvements including:  provision of commercial electric power; improvements 
to and paving of the access road; and expansion of the mid-level facilities.  Commercial power is 
now in place, together with fiber-optics communications infrastructure of essentially unlimited 
capacity.  The upper half (~4 miles) of the access road has been paved, and the addition of 
Dormitory D has expanded the astronomer bedroom count at the mid-level facilities to 72. 
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The purpose of this document is to extend the astronomy development component of the RDP for 
the next 20-year period.  In doing so, we retain the underlying philosophy and methodology of 
the original plan.  One of the basic goals of the 1982 RDP was the preservation and protection of 
the multi-use objectives of Mauna Kea.  This goal is the dominant theme in the current master 
planning process.  Another goal was to ensure that the potential sites for astronomy facilities 
were reserved for the highest and best use.  The Institute’s astronomy development plan for 
Mauna Kea for the period 2000-2020, as presented below, is strongly guided by these two top- 
level goals.  As was true for the 1982 RDP, the scope of proposed development is not 
constrained by physical capacity, but rather by an analysis of the projected demand for 
appropriate facilities, combined with the need to avoid adverse impacts on environmental and 
cultural resources and on other uses. 
	  
III.  Astronomy Development 2000-2020 
	  

III.1.  Introduction 
	  

In the early decades of the next millennium, we expect that astronomy will focus on the 
questions posed in NASA’s Origins program, which has the goal of understanding how our 
Universe evolved, how galaxies and the stars within them form, and how many stars contain 
planetary systems—most importantly planets like our own Earth, where life could have 
developed.  Major space missions such as the 8-m Next Generation Space Telescope and 
various interferometric missions will be launched by NASA to address these questions, but 
much of the work will be done from the ground using the next generation of large optical 
and millimeter/submillimeter wave telescopes.  It has already been decided that the next 
major millimeter/submillimeter telescope, the Atacama Large Millimeter Array, will be built 
in Chile by a consortium of the U. S., Europe, and possibly Japan.  As a result, proposals for 
further development of major submillimeter facilities on Mauna Kea during the next 20 
years will probably be limited to expansion of the existing Submillimeter Array.  In the 
optical and infrared wavebands, however, we can expect that several international consortia, 
and possibly some private university groups, will want to build powerful 30-m class 
optical/infrared telescopes and possibly interferometers.  With their much larger collecting 
areas, and in the case of interferometers, very high angular resolution, these powerful new 
instruments will complement the space missions.  In addition, existing observatories will 
need to replace or refurbish their aging facilities with new technology.  If Mauna Kea is to 
remain as the world’s pre-eminent location for astronomical observations in the face of 
increasing competition from developing sites such as those in Chile, and if UH is to 
continue to maintain a world-class astronomy program, then our plans for the next two 
decades must include the elements outlined below. 

	  
	  
	  

III.2.  Redevelopment of Existing Observatory Sites on the Summit Ridge 
	  

All nine of the optical/infrared telescopes at the Mauna Kea Observatories are located 
on the ridgeline of the summit cinder-cone complex (we count Keck I and II separately 
here).  They extend in an arc counter-clockwise from the UH 24-inch (0.6-m), the 
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smallest and oldest, around to Subaru, one of the largest and newest.  The RDP 
identified this area as the most suitable for optical/infrared facilities, and indeed the 
Mauna Kea summit ridge is almost universally regarded by astronomers as the best 
location on the face of the earth for this type of telescope. 

	  
The most common type of development over the next 20 years will be the replacement 
or major upgrading of optical/IR facilities at existing sites on the summit ridge.  There 
are two basic reasons for this.  First, two of the nine existing facilities (UH 2.2-m and 
0.6-m) are 30 years old, and three more (United Kingdom Infrared Telescope 
(UKIRT), Canada-France-Hawaii Telescope (CFHT), NASA Infrared Telescope 
Facility (IRTF)) are 20 years old.  By historical standards, these telescopes would still 
be considered young, but the recent dramatic advances in telescope technology (thin 
mirrors, space-age materials, computer-assisted design, thermal control) and enclosure 
design have rendered them old beyond their years.  The four organizations operating 
these telescopes will soon be very eager to replace them with modern state-of-the-art 
technology, so as to get the full benefit of the site conditions and to maximize the 
return from the substantial operational expenditures.  The CFHT community is already 
discussing the possibility of replacing the existing 3.6-m telescope with a new- 
technology facility in the 8-m range, but with an enclosure of approximately the same 
size.  Similarly, IfA, at the request of NASA, is exploring the scientific and technical 
aspects of replacing the 3.0-m IRTF with a 6.5-m New Planetary Telescope (NPT). 
The increased aperture and improved technology will dramatically increase both the 
sensitivity (ability to study faint objects) and angular resolution (ability to discern fine 
detail in images) for these facilities. 

	  
Any national or international organization wishing to develop a new world-class 
optical/infrared telescope of “conventional” size (4-12 m aperture) will almost 
certainly want to locate on the Mauna Kea summit ridge, unless a location in the 
southern hemisphere is preferred for programmatic or other reasons.   This leads to the 
second reason for expecting substantial demand for the reuse of existing sites, as the 
summit ridge is already nearly filled to capacity.  It would be possible to add one, or 
perhaps two modest-sized telescopes, but a large facility would require the 
replacement of an already existing one. 

	  
We expect that over the next 20 years, proposals will be developed to upgrade or 
replace each of the five telescopes mentioned above.  As was true for the 1982 RDP, it 
is very difficult to predict the actual scope of development that far into the future.  At 
present, we estimate that at least three, but perhaps all five of these aging telescopes 
will be upgraded or replaced within this time frame.  Such replacement upgrades, with 
their minimal impact, must be a very high priority for future development. 

	  
We also expect to see a trend toward specialization for these conventional-size 
optical/infrared telescopes.  For example, one facility may decide to concentrate on 
wide-field imaging, while another focuses on using adaptive optics to achieve the 
highest possible angular resolution over a small field.  The NPT, mentioned above as a 
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possible replacement for the NASA IRTF, is designed to minimize scattered light in 
order to study faint objects which lie close to bright ones (e.g., a planet in orbit around 
a star).  Specialization will allow the telescope facility to achieve the ultimate in 
performance within the chosen area of research, while at the same time simplifying the 
operation and thereby reducing costs.  Specialization will provide a strong incentive 
for joint operating arrangements and shared use among the observatory organizations. 
In this way, each affiliated astronomer community will have access to a wide range of 
observing capabilities, without the need to provide them all on any one telescope. 

	  
III.3.  Expansion of Existing Observatories 

	  
Expansion of two of the existing facilities, the W. M. Keck Observatory and the 
Submillimeter Array (SMA) is planned for the period 2000-2020. 

	  
III.3.a. W. M. Keck Observatory 

	  
At Keck, the expansion will be the addition of four to six 1.8-m “outrigger” 
telescopes to create a powerful infrared interferometer on the existing Keck site. 
This is primarily a NASA project, with funding for four of the six outriggers 
already in hand.  The primary scientific mission is to search for and study planets 
around nearby stars.  This is an important step in answering the fundamental 
questions of how unique our Earth is and whether there may be life elsewhere in 
the Universe.  The Keck Interferometer is a stepping stone to future NASA 
space-based interferometry missions such as the Space Interferometry Mission 
(SIM) and the Terrestrial Planet Finder (TPF), which are aimed toward these 
questions.  It will also test the feasibility and capability of large-aperture ground- 
based optical/infrared interferometry.  This information will be extremely 
valuable in assessing the scientific potential for a large-scale optical/infrared 
interferometer array (see III.6 below).  The Keck Outrigger Project is the only 
new project for which a detailed proposal exists at present.  Because of the link 
with space missions, for which the planning is already well underway, this 
project is on a tight schedule and needs to start construction in 2000. 

III.3.b.  Submillimeter Array 

The SMA is a collaborative project of the Smithsonian Astrophysical 
Observatory and the Institute of Astronomy and Astrophysics of Taiwan. 
The SMA is the world’s first submillimeter-wavelength radio interferometer. 
Consisting of up to 12 interconnected 6-m antennas which can be arranged in 
various configurations on 24 antenna pads, the SMA will provide sub-arcsecond 
resolution in the submillimeter region of the spectrum.  The SMA is expected to 
be in operation with eight antennas by 2001.  During the ensuing 20 years, there 
will be a strong scientific need to enhance both the angular resolution and the 
imaging power of the array.   The former is achieved by adding additional pads 
to provide longer baselines.  Imaging power is directly related to the number of 
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distinct baselines (antenna pairs) in the array.   For N antennas, the number of 
baselines is N(N-1)/2 N2 /2.  Since the imaging power increases roughly as the 
square of the number of antennas, a modest increase in antenna count can 
produce a dramatic enhancement in scientific capability.  The expansion plan 
for the SMA includes 24 additional antenna pads, increasing the maximum 
baseline by at least a factor of two, and the addition of 12 antennas for a total of 
24.  This will increase the imaging power by a factor of 4 and the angular 
resolution by more than a factor of 2. 

	  
III.4.  New Sites for Conventional Optical/Infrared Telescopes 

	  
As explained previously, the preferred location for any new conventional optical/infrared 
telescope will be the summit ridge because of its proven superb astronomical quality and the 
already existing infrastructure.  Space is limited there, however, and major new telescopes 
can be accommodated only by replacing existing ones.  We expect that over the next 20 
years, there will be one or two proposals for new conventional optical/infrared telescopes 
which have excellent scientific potential and offer strong benefits for the UH astronomy 
program, but for which there is no site on the summit ridge.  In our master planning, we need 
to identify new sites for optical/infrared telescopes which are not on the summit ridge, but 
which have excellent observing conditions.  Detailed seeing measurements will be 
particularly important. 

	  
III.5.  Next Generation Large Telescope 

	  
The world astronomy community is just now completing the giant step from the 4-m class 
telescopes that have been its mainstay for the past 40 years to the 8-10 m class instruments 
such as the Kecks, Gemini, Subaru, and the European Southern Observatory’s Very Large 
Telescope.  It will be several years before we know the real impact of this major advance in 
both aperture size and technological sophistication.  Nonetheless, astronomers are already 
beginning to discuss what the next step beyond the 8-10 m class will be (i.e., the Next 
Generation Large Telescope).  Some of the impetus for this discussion comes from NASA’s 
plan to launch the Next Generation Space Telescope (NGST) within the next decade.  With 
an aperture diameter of 8m, NGST will have eleven times the collecting area of the Hubble 
Space Telescope.   We know already that the current 8-10m telescopes are an excellent 
complement to Hubble, for example providing spectroscopy of objects which are discovered 
in Hubble images.  The Next Generation Large Telescope (NGLT) is seen as playing the 
analogous role for the NGST.  During the coming two decades, Earth-based telescopes will 
continue to retain some very substantial advantages over space telescopes in spectral regions 
which can be observed from the ground.  First and foremost, they can be made larger, and for 
a given size, are 10-100 times less expensive to build and operate.  In addition, they are much 
easier to service and upgrade; this is particularly important for the instrumentation attached 
to the telescope.  Finally, recent major advances in adaptive optics allow ground-based 
telescopes to achieve angular resolution equaling or exceeding that from space telescopes in 
the infrared region of the spectrum. 
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Once every ten years, the U. S. National Academy of Sciences appoints a blue-ribbon panel 
to survey astronomy goals for the coming decade and to set priorities for new facilities.  The 
latest Decadal Survey is currently underway, with its report due early in 2000.  There is 
widespread expectation that the report will recommend some type of NGLT, possibly in the 
25-50 m range.  Only the most preliminary of design concepts exists at present, with most of 
them employing some type of segmented mirror. 

	  
We consider it likely that a NGLT will be proposed for Mauna Kea within the next ten years, 
with the expectation that such a facility could be completed before the year 2020.  We need 
to identify a suitable site in our master plan.   As with the new conventional optical/infrared 
telescopes, any final site selection would be contingent on detailed seeing studies. 

III.6.  Site for Optical/Infrared Interferometer 

Another possibility for a next-generation ground-based optical/infrared facility is a 
distributed aperture telescope (i.e., an interferometer array).  Currently there is a vigorous 
debate among astronomers concerning the relative merits of the interferometer and the 
filled-aperture NGLT.  Roughly speaking, the former would emphasize high angular 
resolution, while the latter would emphasize sensitivity to faint objects.  It appears likely 
that this debate will continue for at least five years and probably longer.  During this period, 
a number of modest-sized interferometers, including the Keck (see III.3.a. above) and the 
European Southern Observatory’s Very Large Telescope Interferometer will begin 
operation.  These facilities are expected to inform this debate by providing a wealth of 
practical information about the feasibility and scientific potential of ground-based 
optical/infrared interferometry. 

	  
Should a large-scale optical/infrared interferometer be proposed for Mauna Kea, it would 
require a large and relatively flat area of up to 1 km in diameter.  Such an area should be 
identified in the master plan.  The number and size of the individual apertures cannot be 
accurately predicted at present, although an array of six 3-m apertures would appear to be a 
minimum.  The light collected by each aperture would be transported to a central location 
and then combined with the light from the other apertures, after path-length compensation, to 
produce a high-resolution image of the object being studied.  In current-day interferometers, 
light transport is achieved by directing collimated beams through pipes located either above 
or below ground.  This approach appears both impractical and environmentally problematic 
for a large-scale interferometer such as might be proposed for Mauna Kea.  Similarly, path- 
length compensation is currently accomplished with optical delay lines whose dimensions are 
similar to the size of the array.  This also would be problematic for a large array on Mauna 
Kea.  At present the most promising solution to these two problems appears to be the use of 
fiber optics.  With fiber optics, light transport could be incorporated into the small utility line 
to each aperture, and the delay line system could be reduced to a manageable size. 

	  
For present planning purposes, we should reserve a suitable location in case we may wish to 
consider an optical/infrared interferometer during the coming 20-year period.  Whether or not 
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such a proposal will be forthcoming and favorably considered will depend on the scientific 
and technical issues outlined above. 

	  
III.7.  Temporary Facilities 

	  
We also expect to receive over the 20-year period several strong proposals for temporary 
facilities.  A recent example of a temporary facility is the Optical Test Sites installation at the 
W. M. Keck Observatory.  This system, comprising two siderostats and underground light 
pipes, will be used for testing and debugging the beam-combining equipment for the Keck 
Interferometer.  Once the Interferometer is operational, in 2002, the temporary test sites will 
be removed. 

	  
Taiwanese astronomers are currently developing a proposal for a temporary facility called the 
Array for Microwave Background (AMIBA).  AMIBA would measure the spatial variations 
in the microwave background radiation which originated with the Big Bang and which allow 
us to understand the earliest stages of the formation of our Universe.  In its current concept, 
AMIBA consists of 19 1-m antennas mounted on a single steerable platform measuring about 
10 meters across. AMIBA would have an operational lifetime of approximately five years. 

IV.  Conclusion 

The Institute’s Astronomy Research Development Plan 2000-2020 extends the astronomy 
development component of the 1982 Research Development Plan for the Mauna Kea Science 
Reserve, while retaining the fundamental philosophy and methodology of the original plan.  The 
scope of the planned development is based not on physical capacity, but rather on the expected 
demand for facilities which would make the highest and best use of the Mauna Kea site, 
combined with the need to accommodate other uses and minimize adverse impacts.  Although 
this plan is based on the best information currently available, it must be kept in mind that there 
are many large scientific and technological uncertainties outstanding, especially in view of the 
20-year planning horizon.  This plan will probably require adjustment as new information and 
scientific priorities arise. 
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APPENDIX C.  EXISTING ASTRONOMY FACILITIES

UH 2.2-meter Telescope
This decade of activity started with the first operations of the UH 2.2-meter Telescope in
1970.  This optical/infrared telescope was one of the first in the world to be fully
computer-controlled.  This telescope is used for a wide range of observing programs and
is an essential component in the Institute’s graduate teaching program.  Observations on
the telescope are typically conducted by principal investigators associated with the
University of Hawaiÿi.

Canada-France-Hawaii Telescope
In 1972, the French national agency responsible for research in astronomy chose Mauna
Kea as the site for their nation’s major telescope.  An agreement was reached between
UH and government agencies in Canada and France to cooperate in a joint venture to
develop a 3.6-meter optical/infrared telescope.  The Canada-France-Hawaiÿi Telescope
(CFHT) became operational in 1979.  Headquarters for the CFHT were developed in
Waimea.

Infrared Telescope Facility
In 1973, NASA applied to the State to construct an infrared telescope on Mauna Kea.
The 3-meter Infrared Telescope Facility (IRTF) was completed in 1979 to provide
infrared observations in support of NASA’s programs.  It is the only U.S. national
observatory dedicated to infrared astronomy and half of the observing time is reserved for
studies of solar system objects.  The IRTF is managed and operated by the UH Institute
for Astronomy under contract to NASA.

United Kingdom Infrared Telescope
Like the IRTF, the United Kingdom Infrared Telescope (UKIRT) is designed for studies
of cooler celestial objects such as planets and developing stars.  With a 3.8-meter mirror,
UKIRT is the world’s largest telescope dedicated solely to infrared astronomy.  Since it
was first developed, several upgrades have been made on the telescope instrumentation to
improve observation performance.  Funded by the British government, UKIRT is
operated, along with the James Clerk Maxwell Telescope, by the Joint Astronomy Centre
(JAC), headquartered in Hilo.

Caltech Submillimeter Observatory
The Caltech Submillimeter Observatory (CSO), identified in the 1983 Plan as the
California Institute of Technology 10.4-meter Telescope for Millimeter and
Submillimeter Astronomy, was assembled and tested in Pasadena, California before
being shipped and reassembled on Mauna Kea.  At the time, submillimeter wavelength
astronomy was an emerging field which promised to greatly complement traditional
optical/infrared astronomy.  The 10.4 meter telescope, dedicated in the Fall of 1986, is
one of the easiest to use submillimeter telescopes and has been a leading edge facility for
instrumentation development.  It is located in “Millimeter Valley” near the James Clerk
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Maxwell Telescope (JCMT) and sometimes participates in short baseline interferometry
with the JCMT.  The telescope is operated by Caltech under a contract from the National
Science Foundation.  Headquarters for the CSO are located in Hilo.

James Clerk Maxwell Telescope
The James Clerk Maxwell Telescope (JCMT) is a 15-meter submillimeter telescope
operated by the Joint Astronomy Centre (JAC) for science organizations in the United
Kingdom, Canada, and the Netherlands.  This facility was identified as the United
Kingdom/Netherlands 15-meter Millimeter Wave Telescope in the 1983 Plan.  One of the
goals of this instrument, as explained in the 1983 plan, is to understand the way galaxies
have evolved to reach their present condition.  The JAC also operates the UKIRT from its
headquarters in Hilo.  The JCMT is the largest of a new generation of radio telescopes
designed to work at submillimeter wavelengths.  During observations, the doors to the
JCMT are opened and the viewing aperture is covered with a membrane that transmits 80
percent of the incident submillimeter radiation but reflects most of the incident Solar
heat.   Because of this, the telescope can be used during the day and may even look
directly at the Sun.

The JCMT began operations in 1987 and has been used to study the Sun, comets, planets,
molecular clouds, galaxies, quasars and cosmic background radiation.  The telescope has
been successful in mapping many star-forming complexes.

Very Long Baseline Array
The Very Long Baseline Array (VLBA) consists of ten identical radio telescopes, each 25
meters in diameter, spread across the United States from Hawaiÿi to the U.S. Virgin
Islands.  A small staff of technicians operate Hawaiÿi facility.  The Operations Center for
the entire array is located in Socorro, New Mexico.  The Mauna Kea component of the
VLBA was completed in 1992. Located far below the identified telescope siting areas,
the VLBA was not a component of the 1983 Complex Development Plan.  An
amendment to the 1983 Plan was prepared in 1988 to allow development of this facility.
The radio telescope is located east of the Access Road at approximately the 12,200 foot
elevation level.  The site, located between two puÿu, was selected because it is shielded
from radio-frequency interference (RFI) in most directions.  It was also placed at the
lower elevation because there was no scientific advantage to having it much higher than
the tropical inversion layer and snow loading at the summit would be problematic.  The
VLBA is used to observe galaxies, quasars, and gravitational lenses, and can be
combined with other telescopes around the world.  The antenna is operated remotely 24
hours a day by the national Radio Astronomy Observatory and is funded by the National
Science Foundation.  Support staff on island work on day-to-day technical issues at the
antenna.

W.M. Keck Observatory
Envisioned in the 1983 Plan as the University of California 10-meter Telescope, the W.
M. Keck Observatory (Keck I) was completed in 1993. Beyond specifically-defined
facilities, the 1983 Plan anticipated proposals for two additional 10-meter class
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telescopes.  Subsequently, NASA joined the Keck team and a second10-meter telescope,
Keck II, was constructed.  The second of the twin telescopes began operations in 1996.
The largest optical and infrared telescopes in the world, each mirror is composed of 36
hexagonal segments that work together as a single piece of reflective glass.  The
observatory is operated by the California Institute of Technology, the University of
California, and NASA.  Astronomers perform much of their research, including remote
observing during the night, and sleep at the Keck headquarters in Waimea.  Electronics
and adaptive optics laboratories and maintenance facilities are also included in the
Waimea complex.

The large size of the telescope’s mirror is significant in that it allows more light to be
collected.  This makes it possible to observe faint objects far away, allowing scientists to
look farther back to the beginning of  time.  The Keck telescopes are also used in with the
Hubble Space Telescope for detailed exploration of the deep images taken from.  This
collaboration between ground-based and space-based telescopes will continue as both
types of astronomy serve distinct scientific purposes and together can be more powerful
than each alone.

Gemini North
Gemini Northern, an 8-meter optical/infrared telescope, will see its first light in 1999.
What ultimately has become Gemini North was first identified in the 1983 Plan as the
National New Technology Telescope (NNTT).  The NNTT was originally conceived as a
15-meter telescope funded by the US federal government.  Over time the project evolved
to comprise two smaller telescopes funded and operated by an international partnership
which includes the United States, United Kingdom, Canada, Argentina, Australia, Brazil,
and Chile. The Gemini North telescope on Mauna Kea is complemented by an 8-meter
Gemini telescope in Chile in the Southern Hemisphere.  Headquarters for the
international project have recently opened in Hilo.  Complete sky coverage will be
available from the two telescopes.  The telescopes are designed to exploit the best image
quality allowed by the Earth’s atmosphere at these sites.

Subaru
Site work for the Japanese National Large Telescope began on Mauna Kea in 1992.  This
telescope was generally described in the 1983 Plan as a 10-meter class optical/infrared
that had not been specifically identified.  It is the first large Japanese scientific instrument
to be located at an overseas site.  The optical/infrared telescope, called Subaru after the
Japanese word for the star cluster Pleiades, has a 8.3-meter diameter mirror made from a
single piece of glass.  Subaru telescope gathered its first light in 1999 and will be in full
operation in the year 2000.  Scientists plan to use Subaru to study immensely bright but
distant quasars and to image individual planets around other stars.  While recent
observations at other telescopes have indicated the presence of far away planets, no
planet outside of our solar system has been imaged directly.



Mauna Kea Science Reserve Master Plan

Existing Astronomy Facilities Page C-4

Submillimeter Array
The Submillimeter Array (SMA) is a collaborative project between the Smithsonian
Astrophysical Observatory and the Institute of Astronomy and Astrophysics in Taiwan.
The SMA is an instrument designed for high resolution observations at submillimeter
wavelengths.  The SMA will improve angular resolution by a factor of ten over single
facilities such as CSO and JCMT.  The SMA’s four primary areas of research will be star
formation, structure of galaxies, quasars and active galactic nuclei, and solar system
studies.  Twenty-four antenna pads will host varying configurations of up to 12 antennas.
The antennas are transportable using a specially designed carrier.  The SMA will begin
operations in 2000.  The SMA represents the major radio facility foreseen in the 1983
plan.  As that time, this was expected to be a 25 m single-dish facility somewhat smaller
than the VLBA antenna.  Because of technological advances in radio astronomy in the
late 1980’s, the focus for submillimeter astronomy switched from single-dish instruments
to interferometer arrays.
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APPENDIX D.  MAUNA KEA ADVISORY COMMITTEE
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University of Hawaiÿi at Hilo
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University of Hawaiÿi at Hilo

Professor of Hawaiian  Studies
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Ms. Virginia Goldstein County of Hawaiÿi

Planning Director

Dr. William Heacox University of Hawaiÿi at Hilo
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Mr. Richard Henderson Retired State Senator

Mr. Rex Johnson The Nature Conservancy

Dr. Jerry Johnson University of Hawaiÿi at Hilo

Professor

Dr. James Juvik University of Hawaiÿi at Hilo

Professor of Geography

Mr. Bill Kikuchi Office of Senator Daniel K. Inouye

Mr. Herring Kalua Hawaiian Homes Commission
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Dr. Robert McLaren University of Hawaiÿi
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APPENDIX E.  GLOSSARY OF HAWAIIAN TERMS USED IN
THE MAUNA KEA SCIENCE RESERVE MASTER PLAN

Definitions from Mary Kawena Pukui and Samuel H. Elbert’s      Hawaiian
Dictionary     (1986)

ahu  – Heap, pile, collection, mound, mass; altar, shrine, cairn.

ahupuaÿa  – Land division usually extending from the uplands to the sea, so called
because the boundary was marked by a heap (ahu) of stones surmounted by an
image of a pig (puaÿa ), or because a pig or other tribute was laid on the alter as a
tax to the  chief.

aliÿi – Chief, chiefess, officer, ruler, monarch, peer, headman, noble, aristocrat, king
queen, commander.

aloha – Love, affections, compassion, mercy, sympathy, pity, kindness, sentiment, grace,
charity.

ÿaumakua  – Family or personal gods, deified ancestors who might assume the shape of
sharks, owls, ÿelepaio, ÿiwi, mudhens, octopuses, eels, mice, rats, dogs,
caterpillars, rocks, cowries, clouds, or plants.  A symbiotic relationship existed;
mortals did not harm or eat ÿaumäkua, and ÿaumäkua warned and reprimanded
mortals in dreams, visions, and calls.

hökü – Star.

hoÿokupu – Tribute, tax, ceremonial gift-giving to a chief as a sign of honor and respect;
to pay such tribute; church offering.

ÿili – Land section, next in importance to ahupuaÿa  and usually a subdivision of an
ahupuaÿa .

ilina  – Grave, tomb, sepulcher, cemetery, mausoleum, plot in a cemetery.

iwi – Bone; carcass (as of a chicken); core (as of a speech).

kahu  – Honored attendant, guardian, nurse, keeper of ÿunihipili bones, regent, keeper,
administrator, warden, caretaker, master, mistress; pastor, minister, reverend, or
preacher of a church; one who has a dog, cat, pig, or other pet.  According to J.S.
Emerson 92:2, kahu “implies the most intimate and confidential relations between
the god and its guardian or keeper, while the word kahuna suggests more of the
professional relation of the priest to the community.”

kapu  – Taboo, prohibition; special privilege or exemption from ordinary taboo;
sacredness; prohibited, forbidden; sacred, holy, consecrated; no trespassing, keep
out.
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kinolau – Many forms taken by a supernatural body, as Pele, who could at will become a
flame of fire, a young girl, or an old hag.

konohiki  – Headman of an ahupuaÿa  land division under the chief; land or fishing rights
under control of the konohiki; such rights are sometimes called konohiki rights.

kupuna  – Grandparent, ancestor, relative or close fiend of the grandparent’s generation,
grandaunt, granduncle (küpuna – plural of kupuna).

luna  – Foreman, boss, leader, overseer, supervisor, headman, officer of any sort.

mana  – Supernatural or divine power, mana, miraculous power.

mauna – Mountain, mountainous region; mountainous.

moku – District, island, islet, section, forest, grove, clump, severed portion, fragment,
cut, laceration, scene in a play.

mokupuni  – Island.

piko – 1. Navel, navel string, umbilical cord. 2. Summit or top of a hill or mountain;
crest; crown of the head; crown of the hat made on a frame; tip of the ear; end of
a rope; border of  a land; center, as of a fishpond wall or könane board; place
where a stem is attached to the leaf, as of taro.

puÿu  – Any kind of protuberance from a pimple to a hill: hill, peak, cone, hump, mound,
bulge, heap, pile, portion, bulk, mass, quantity, clot, bunch, knob.

ÿuaÿu – Dark-rumped petrel, an endangered sea bird, considered by some an ÿaumakua.

wahi pana  – These are sacred sites such as heiau, shrines, sacred pöhaku or stones, burial
caves and graves, geographic features, and natural resources associated with
deities and significant natural, cultural, spiritual or historical phenomenon or
events. (Definition from Hawaiÿi Externalities Workbook, Hawaiian Electric
Company, 1997)

The god and their disciples specified places that were sacred.  The inventory of
sacred places in Hawaiÿi includes the dwelling places of the gods, the dwelling
places of venerable disciples, temples, and shrines, as well as selected observation
points, cliffs, mounds, mountains, weather phenomena, forests, and volcanoes.
(Edward Kanahele in Ancient Sites of Oÿahu by Van James, 1991)

wao akua  – A distant mountain region, believed inhabited only by spirits (akua);
wilderness, desert.

wëkiu – Tip, top, topmost, summit.
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VOICES AND VISIONS OF MAUNA KEA

MAUNA KEA SCIENCE RESERVE MASTER PLAN AND IMPLEMENTATION PROCESS SUMMARY

“Mauna Kea kuahiwi kü ha’o i ka malie”

(Mauna Kea is the astonishing mountain that

stands in the calm.)

—Pukui 1983: No. 2147

“It will afford me unfeigned satisfaction if my

kingdom can add its quota toward the

successful accomplishment of the most

important astrono-mical observation of the

present century and assist, however humbly,

the enlight-ened nations of the earth in these

costly enterprises . . .”

—King David Kalakaua

“After all, the ancient Hawaiians were among

the first great astronomers, using the stars to

guide them among the islands in the vast

Pacific, centuries before anyone else had

developed such skill.  Long before Europeans

and mainlanders, Hawaiian astronomers were

studying the heavens with awe and wonder,

the same feelings that draw modern

astronomers to study the heavens.  At this very

deep level, I feel we are brothers and sisters.”

—Frederic Chaffee,

   Director, W.M. Keck

   Observatory
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“Astronomers don’t seek to exploit the land. We respect the
fragility of the mountain. The Mauna Kea Master Plan
doesn’t call for covering the slopes with telescopes. Concern
for the consequences...The Mauna Kea Master Plan is a
plan to share the mountain.”
—Peter Kapack, student, Institute for Astronomy

DOCUMENT PURPOSES

1. To provide an educational tool for broad public dissemination
to further an understanding of the master plan and its process,
including steps and challenges for implementation of the
plan.

2. To focus on the physical, management and implementation
aspects of the Mauna Kea Science Reserve Master Plan.

3. To make a distinction between the master plan as a policy
framework, and the implementation process that will occur
after the master plan is adopted.

4. To incorporate and respect the voices and visions of various
parties who have been involved in the planning process.

“Stargazing from Mauna Kea and the success of
Hokuleÿa are all tied together.”

—Herring Kalua, Native Hawaiian

INTRODUCTION

DEFINITIONS

Master Plan - A policy framework with a 20 year horizon that includes the plan methodology, existing conditions, cultural background
and the physical and management plans.  The Master Plan is an update and extension of the 1983 Mauna Kea Science Reserve Complex
Development Plan.

Science Reserve – An 11,228 acre area on the Mauna Kea summit that is leased by the University of Hawaiÿi from the State of Hawaiÿi for
use as a scientific complex.  The Astronomy facilities are near the summit, while 95 percent of the Science Reserve serves as a protected
buffer area.

Astronomy Precinct – A 525 acre area where astronomy development will be consolidated to maintain a close grouping of astronomy
facilities while minimizing the potential impact to the natural and cultural resources of the summit region.

Implementation – A short term process of establishing the organization structure, consultation protocols, rules and regulations and actual
phases of development and resource protection after adoption of the Master Plan.

MASTER PLAN GOALS

To update the 1983 Mauna Kea Science Reserve Complex
Development Plan by:

1. Developing a vision for the sustainable use and enhancement
of the Mauna Kea Science Reserve as a Hawaiian place with
significant and unique cultural, natural, educational/research
and recreational values, meanings and potentials, both locally
and globally.

2. Integrating and balancing cultural, natural, educational/
research and recreational values and uses in a physical and
management plan which will remedy existing problems and
provide a framework and structure for the responsible and
sustainable stewardship of the Mauna Kea Science Reserve.

MASTER PLAN CONCEPT

The graphic below provides an integrated conceptual framework of the plan in terms of overriding themes, principles, implementation
steps and expected results.  This surrounds the central image of the mountain, its stakeholders and the relationship of Mauna Kea to
cultural perspectives and the related themes of exploring the origins of the universe and origins of Native Hawaiian culture.

- 1 -
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“Mauna Kea offers an unequaled opportunity for
research.  The University of Hawaiÿi must work
actively to preserve this leadership.”
—R.D. Joseph, IFA and Director,
    NASA Infrared Telescope Facility

THE PLANNING PROCESS

THEMES

The planning process for the Mauna Kea Science Reserve is driven by a related set of factors and principles including:

• Extensive consultations – A series of consultations with interested stakeholders and the community through a variety of means
including the Advisory Committee, written testimony, presentations to the Board of Regents and the formation by Senator Inouye of a
special group to address stakeholder concerns, with an emphasis on Native Hawaiian issues.

• Special scientific and cultural studies – An extensive series of studies, technical research, related management plans and related
research to establish comprehensive baselines for the formation of policies regarding the management of Mauna Kea and related
resources.

• Technical drafts – A series of five drafts of the Management Plan, widely circulated and posted on the Internet for public review and
completion of a Final Environmental Impact Statement.

• Response to auditor report – The February 1998 State Auditor’s report on management of the mountain identified key issues for the
planning process.  The Master Plan includes specific responses to the Auditor’s report recommendations.

• Plan the beginning – The completion and adoption of a Master Plan signals only the beginning, and not the end of the process.
Goals, objectives and policies outlined in the plan are a framework of action and not actions in and of themselves.  Specific action
steps are further outlined under the section entitled Pathways to Implementation.

PLANNING AND MANAGEMENT PROCESS

A ten step generalized process as outlined below, beginning with the Legislature’s required audit report and ending in the evaluation
amendment and update of the plan after its initial implementation steps.  Implementation is discussed in greater detail on page 6.

RELATED STUDIES AND PLANS

The master plan process has triggered the most extensive assessment and consultation
process in the history of Mauna Kea.  These include, but are not limited to, the following:

• Cultural study and surveys, respecting Hawaiian natural and cultural  resources

• Historic Preservation Plan, guiding management of historic and cultural properties

• Botanic and Geologic Resources Management Plans – Plans reflecting the concept that
geologic, hydrologic and botanic resources are all part of the life cycle of the mountain

• Cultural Impact Assessment – Native Hawaiian cultural practices, features and beliefs

• Economic Impact Study  - Economic impacts of observatories on the County and State

• Astronomy Research Development Plan and plan updates

• Mauna Kea Astronomy Education Center

ROLES AND RESPONSIBILITIES

A variety of key players share responsibility for the planning and management of the Mauna
Kea Science Reserve.  The principal legal responsibility is vested with the University of
Hawaiÿi through the Office of the President, with policy decisions approved by the Board of
Regents.  Other key parties include the following:

• University of Hawaiÿi Hilo Office of
Mauna Kea Management

• Institute for Astronomy

• Mauna Kea Advisory Board

• Kahu/Küpuna Advisory Committee

• Observatory Organizations

•· State Department of Land and Natural
Resources

• State Office of Historic Preservation

“Had we had the opportunity to be part of the planning
from the very beginning, you would not have the

problems you have today.  But we are happy to see
outreach from the scientists to the community.”

—Eleanor Ahuna
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1. Legislature Required
Audit Report

2. Advisory Committee
Established and

Meetings Conducted

3. Master Plan Drafts
and Supporting

Studies Prepared

4. Moratorium on Approval
of New Projects

by Board of Regents

5. Draft Master Plan #4,
EIS and Review Meetings

6. Senator Inouye
Group Convened

7. Historic Preservation,
Geologic and Botanical

Resource Plans and
Reports

8. Master Plan Decision
  by Board of Regents

9. Plan Implementation
 (see Pathways to Implementation)

10. Master Plan Evaluation,
Amendment and Update
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“Changes in the Draft Management Plan over the past few
months reflect concerns over natural and cultural issues.
Thus, there has been a greatly increased understanding
between the respective groups as a result of the process.”
—Antony Schinckel, Director of Operations,
    Submillimeter Array

“All islands have their sacred places.  The highest
places are the most sacred.  Mauna Kea is our

legendary place.  The summit was too sacred for the
workings of man.  It was a burial site for only the

most special personages of the past.”
—Ed Stevens

OVERVIEW AND THEMES

All planning is based on values and Mauna Kea is a unique setting that requires a balancing of needs and values of all who
are involved, especially when it comes to the management of the summit.  Values are best expressed through the voices of the various
players who are stakeholders in Mauna Kea, and this section is representative of the various values and voices, as well as the changes
that have been made in Master Plan through the process of consulting and listening to those whose beliefs and aspirations are focused
on Mauna Kea.  In understanding the values setting of Mauna Kea the following themes have resonated throughout the Mauna Kea
Science Reserve Master Plan process:

• Sharing “Place” – The Master Plan provides opportunities for sharing the unique setting of Mauna Kea including sharing science
while minimizing intrusiveness on sacred and traditional values.

• Two Way Education – The plan and management of the mountain involves the values of research and education on technology,
combined with the education of native Hawaiians and the broader community on cultural and traditional origins and beliefs.

PLAN SETTING - VALUES AND VOICES

VALUES DIMENSIONS

The Master Plan attempts to balance varied and sometimes competing values of process stakeholders.  These are best
represented by the following:

“The mountain is very sacred.  The iwi (ancestral remains) found there
must be returned.  There are few Hawaiians here tonight.  They know
they will not have the chance to share their mana’o.  We are astronomers
ourselves.  We understand.  But you don’t need more . . . there are
enough there already.  Some of us feel that you need to remove these
structures, but I must accept them.  I know that our children need the
education.  They are gone because there are no jobs here.  Just maintain
what you have now.”

—Aunty Maile, Kupuna

“There is little recognition of the faces behind the science.  This is the
only industry that has withstood the tides of economic decay.  Hilo is
dying, and Mauna Kea is giving it back.”

—Pat Cravello, Keck Observatory Employee

“The outriggers will allow us to look for other planets around other
solar systems.  The Master Plan provides a spirit that will result in
responsible use of the Mauna Kea summit.  We should not give in to
polarization.”

—Al Conrad, Keck Observatory

“All of my children have benefited from my employment.  But this
represents a crossroads of two important Hawaiian values:
preserving the aina or protecting my ohana.  Nothing can be found
in the past that can compensate for failure in the present.”

—Samuel Alameda Jr., Keck Observatory Employee

“The Mauna Kea Science Reserve directly pumps over $50 million
into the Big Island economy annually and over 400 positions
associated with that activity.”

—University of Hawaiÿi Fact Sheet

CHANGES

The Mauna Kea Science Reserve Master Plan has undergone
five different drafts during the past year.  In response to issues,
concerns and input, especially from the native Hawaiian community,
a number of changes were made in the Master Plan and its proposed
policies.  These changes include the following:

1. Limiting astronomy activities to an area of no more than
150 acres over the next 20 years and creating a natural/
cultural preservation area of 10,760 acres as a natural and
cultural buffer around the 525 acre astronomy precinct  which
is ten acres less than the 1983 Master Plan.

2. Redefinition of astronomy precinct boundary preventing
reuse of the Very Long Baseline Array site for a new
facility.

3. Prohibiting any new facilities on currently undeveloped
pu’u (cinder cones)

4. Local management structure incorporating strong
participation of community, including establishment of the
Advisory Board and Cultural Council (Kahu/Küpuna) to
maximize local consultation and preservation of
environmental and cultural resources

5.  Development limited to replacement of existing facilities,
expansion of two facilities and four telescopes at new
sites, over a 20 year period, all subject to new design
guidelines.
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EDUCATION

(Adopted from the UH Hilo Proposal for the Mauna Kea Astronomy
Center)  The Plan setting goes beyond the legal boundaries of the
Science Reserve to embrace educational initiatives that extend the
values of discovering the origins of the universe and Hawaiian culture
to the Hawaiian community and the world beyond. Thus, one of the
critical elements of the Plan is to engender an educational outreach
to native Hawaiians and to the world at large. Components include:

•  Collaborative use of Mauna Kea telescopes to enhance
    instruction in K-12 schools, community colleges and
    universities locally and nationally.

•  Summer astronomy workshops and courses for secondary
    school students, community colleges and universities using
    the Center’s facilities and the Mauna Kea observatories.

•  Professional development programs for teachers through
    year-round workshops, on-site and distance learning courses,
    curriculum development and research opportunities in colla-
    boration with University of Hawaiÿi astronomy facility.

•  Year-round Hawaiian and indigenous culture workshops.

•  Academic programs in Hawaiian and other indigenous
    languages.

•  Enhancement throughout the State of astronomy instruction
    by in-class programs presented by Center staff affiliated UH
    astronomy faculty and students.
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“Research in astronomy is necessarily passive.  It is
observational alone, possessing as such a humble quality.
It demands access to the best sites and the best facilities.
We should make, not every possible, but every reasonable
effort to improve those facilities, for without continuing
to strive, we are saying we’ve learned enough.”
—Harald Ebeling, Assistant Astronomer, IFA

“I am sentimentally opposed to development.  But
reality is more complex.  Technology resides within the

mountains.  I want the children to have a choice.
Supporting astronomy and other scientific research
cultivates choice.  I expect the university to follow

through on their obligations.”
—Peggy Kamisato, Waimea Resident

OVERVIEW AND OBJECTIVES

This section summarizes the main features of the Mauna Kea Master Plan physical plan contained in Chapter IX of the Plan document.  The
principal objective of the physical plan is to promote the sustainable use, enhancement and development of the resources of The Mauna
Kea Science Reserve including:

•  Protect natural resources (e.g., Wekiu bug habitat, alpine ecosystems)
•  Protect historic and Hawaiian cultural resources and practices (e.g., archaeological sites, cultural landforms)
•  Protect and enhance education and research (e.g., astronomy, ecology, geology)
•  Protect and enhance recreational opportunities (e.g., skiing, hiking)

PHYSICAL PLAN

Figure 4, telescope siting areas (2000-2020).  This figure notes the 6 siting areas.
The Plan reduces areas A and B, reconfigures areas C and D and adds areas E and
F.  However, the Master Plan reduces the total area allocated for telescope siting
from the 1983 Plan to 150 acres, 10 less than the previous plan.

Figure 3, a detailed map of the Mauna Kea Science Reserve noting the
acreages of the astronomy precinct and natural/cultural preservation
area, as well as zones for the Natural Area Reserve

Figure 1, Aerial View of Summit – The concentration of the
observatories and astronomy precinct, surrounded by the land
forms of the natural/cultural preservation area

INTEGRATED APPROACH

The physical plan is an integration and balancing of four components.  The natural resource component documents the extent of
significant habitat areas and unique geology areas, and delineates preservation areas.  The historic and Hawaiian cultural component
identifies archeological sites and culturally significant land forms to be preserved.  The education and research component identifies
appropriate sites for the future expansion of astronomy facilities, with respect for natural and cultural resource preserve areas.  Lastly, the
recreational uses of the mountain are defined.

Figure 2, the setting of the Science Reserve, including access roads, the
Mauna Kea Ice Age Natural Area Reserve and Hale Pöhaku, the mid
elevation facility
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OVERVIEW AND OBJECTIVES

This section summarizes Chapter X, Management Plan, of the Mauna Kea Science Reserve Master Plan.  The Management Plan
provides policies and strategies to integrate and balance the natural, cultural, educational/research and recreational values of
Mauna Kea within a framework that provides responsible stewardship of the resources.  This includes creating a structure to meet
the following objectives:

•  Promote community input
•  Establish local management
•  Establish a focal point for management responsibility
•  Establish clear lines of decision making and accountability
•  Establish economic and structural feasibility
•  Provide a base for future expansion beyond astronomy that includes  cultural, educational and community programs

COMMITMENTS

Management and implementation of a master plan requires
firm commitments on the part of the lead authority, The
University of Hawaiÿi.  These commitments include the
following:

1. University President committing funding, in the amount
of at least $400,000 annually, to support the Mauna
Kea Management Office

2. Board of Regents adoption of the concept of a Mauna
Kea Management Authority

3. Significant commitment by the University to community
and native Hawaiian involvement through the Master
Plan Advisory Board, the Inouye Group and the Kahu/
Küpuna Cultural Council

4. Commitment to unrestricted religious and cultural
practices in the Mauna Kea Science Reserve

5. Commitment to a program of education and research
and extends beyond the summit and brings the magic
of discovery of the origins of the universe and discovery
of the origins of Hawaiian culture to the youth

“Protecting culture is important.  Astronomy is important.
The Draft Plan calls for a balance of uses, with greater
attention to natural and cultural resources and limited,
carefully controlled and restricted development.  The
Management Plan is a good starting point.”
—Barbara Schaefer, Observing Support Coordinator,
   W.M. Keck Observatory

“Hawaiian and astronomical questions are similar.  Where
do we come from, where are we going?  Good solutions

bring convergence.”
—Jim Kennedy,  Operations Manager,

Gemini Observatory Northern
Operations Center

MANAGEMENT PLAN

THEMES

The following themes underlie the Management Plan
for the Mauna Kea Science Reserve:

• Managed access – Policies and protocols to manage
access while still providing unrestricted religious and
cultural practices

• Balance of management and cultural perspectives –
management goes beyond astronomy to include the
cultural perspective and the integration of biological,
geological and hydrological elements in a Native
Hawaiian view of life cycles

MANAGEMENT ORGANIZATION
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BOARD
OF

REGENTS

UNIVERSITY
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HAWAIÿI
PRESIDENT

UNIVERSITY
OF

HAWAIÿI
HILO

CHANCELLOR

MAUNA KEA
ADVISORY

BOARD

OFFICE OF
MAUNA KEA

MANAGEMENT

KAHU/
KÜPUNA

CULTURAL
COUNCIL

• Manage
   comprehensive
   integrated plan
• Operations
• Point of contact for
   summit region

• Cultural/
   religious issues
   and protocols

• Advise
   chancellor
• Community voice
• Public forum for
   future uses
• Facilitate
   grievances and
   conflict resolution

The Master Plan brings funded local
management to Mauna Kea to
systematically preserve environmental and
cultural resources, while balancing needs
of varied stakeholders.
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CHALLENGES

The intense planning process can be characterized as a voyage through varying rough and calm waters of debate, disagreement and
enlightenment.  It is critical to recognize and respect the realities of differing viewpoints and hold these as challenges for implementation,
including:

OVERVIEW AND OBJECTIVES

The adoption of the Mauna Kea Science Reserve Master Plan by the Board of Regents is just the beginning of the voyage of
discovery.  This section touches on highlights of Chapter XI, Implementation Plan, of the Master Plan and identifies the major
pathways to the future that translate the framework of policies of the Master Plan into realities of integrated management of the
Science Reserve and related resources.  It also respects the voices and viewpoints of the community and those native Hawaiians
who did not necessarily agree with the total direction of the Master Plan by framing a set of challenges that should be addressed
during the implementation of Master Plan policies.

Within six months

Within six months

Draft rules within six months of
hiring Director and final rules
adopted within 18 months of
formation of the UHMKM

Renovations and kiosk within one
year and Visitor Information Station
expansion within three years

Appoint Design Review Committee
within six months of adoption of
Master Plan and implement policies

Program prioritization within one
year and program launch based on
funding and resource capture

Ongoing, subject to design and
project review guidelines

Appointment of staff and
coordination with adopted rules and
regulations

Assessment after 18 months and plan
amendments per adopted policies

1. Beyond the Summit – The challenges of the Master Plan and
its implementation go beyond the summit, especially with
respect to education programs and community outreach.

2. Intrusion – Spiritual and sacred places are considered
threatened by elements of the plan; policies and protocols need
to assure maximum respect and protection.

3. Trust and Healing – The planning process raised understanding
but equally raised fears and suspicions among many native
Hawaiians.  This requires continued communication, education
and relationship building.

“Planning does not include naÿau...soul. There will be
Hawaiians who feel that nothing has been done. All they
can see is that the plan is to build up there, and the
building has to do with science. The public has to see that
the Master Plan is not the end . . . it’s the beginning.”
—Pualani Kanahele

“We face the problem of improving education for our
youngsters.  They suffer from a lack of excitement and

learning.  Mauna Kea astronomers generate new
excitement and their study of the heavens ties in with

ancient navigators.  What is beyond that horizon?”
—Alan Okinaka, GTE Hawaiian Tel

PATHWAYS TO IMPLEMENTATION

Establish Office of Mauna Kea
Management (UHMKM)

Mauna Kea Advisory Board

Rules and Regulations

Reorganize Hale Pöhaku
 Operations

Design and Project Review
Guidelines

Programs Development

Facility Development

UHMKM Management
Operations

Master Plan Evaluation,
Amendment and Update

IMPLEMENTATION PATHWAYS

Implementation of the updated Mauna Kea Master Plan begins with the adoption of the plan by The University of Hawaiÿi Board of Regents.
As noted in the section on the planning process, this is step 9 of the general process, but it actually triggers a whole new series of processes
and pathways that flesh out and add substance to the broad policies of the Master Plan.  These pathways and their action horizons are
summarized as follows:

This includes finalizing the organizational structure, setting up funding,
selecting and training staff.

This includes appointing the Advisory Board, establishing administrative
rules and organizing the Kahu Kupuna Cultural Council.

These are the rules that guide daily operations and management of the
Science Reserve.  These will involve public hearings and incorporate
traditional protocols as required.  Rules should also be adopted for both
the MKM and the Advisory Board.

This includes renovation of the Visitor Information Station, establishing
registration protocol and education materials/programs and a control
point kiosk.

This is to assure that any development is done in a manner which
integrates it into the summit environment and contributes to the
mountain’s overall character and environmental quality.

These are community, research and education programs that extend
beyond the astronomy at the summit and bring the excitement of
astronomy and discovery to the community, schools and youth.

Summit, mid-elevation and off-mountain base facilities

The day to day operations of UHMKM including building of management
and technical capacity and implementation of rules and regulations as
adopted.

This includes a periodic assessment of operations and review with the
President and Board of Regents, as well as implementation of amendment
procedures and formal update of the Master Plan, as required.

PATHWAY FEATURES HORIZON

4. Management Protocols – Special attention is needed to maintain
a balance of interests in the rules, regulations and management
protocols, especially the roles of players and decision making
authorities.

5. Education Benefits – Capturing the imagination of the
community and especially native Hawaiian youth through an
aggressive astronomy and cultural education program.
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MAUNA KEA SCIENCE RESERVE MASTER PLAN AND IMPLEMENTATION PROCESS SUMMARY

DOCUMENT SCOPE

This document is organized into a series of highly
graphic, easy to read panels that highlight various
aspects of the planning process and its
implementation.  Sections include the following:

Page No.
• Introduction 1
• Planning Process 2
• Plan Setting: Values and Voices 3
• Physical Plan 4
• Management Plan 5
• Pathways to Implementation 6
• Message From the President

CANOE LOGO

Traditional canoe symbol, patterned after Hokuleÿa,  represents planning
process as a voyage surrounded by stars, with the canoe carrying cultural

beliefs and practices.

CREDITS

Document concept and text:  The Johnson Strategy Group, Inc.
Master Plan materials and layout:  Group 70 International, Inc.

VOICES AND VISIONS OF MAUNA KEA

MESSAGE FROM THE PRESIDENT,

UNIVERSITY OF HAWAIÿI

This document represents the commitment by the University of
Hawaiÿi to fulfill its legal responsibilities for the planning and
management of the Mauna Kea Science Reserve. But the vision for
this special and sacred place is not just ours.  It truly comes from
the voices and visions of many people.  Likewise, the responsibility
for implementation is a shared venture.  As noted, adoption of the
Master Plan by the Board of Regents is just the beginning, not the
end.  This voyage of discovery, learning and sharing is at the heart
of an educational institution and we look to our many partners
and the community to guide us in the next steps and challenges
ahead.

Dr. Kenneth Mortimer, President

“This mountain is big enough to embrace us all.”

—Christopher Mullis, Research Associate, IFA

Master Plan Availability

The complete two-volume Master Plan is available at
all Hawaiÿi Island libraries and is posted at
www.hawaii.edu/maunakea. Comments are welcome
and should be sent to the Office of the Senior Vice
President for Research at UH Manoa,  2444 Dole Street,
Bachman Hall, Suite 105, Honolulu, HI 96822
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