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Interviews with Concerned Parties about Maunakea, the Proposed Site for TMT
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The proposed construction site for the Thirty Meter Telescope (TMT) is
located on Maunakea, on Hawai'i Island. In this second installment of the TIO
Special Feature, we present interviews with people connected to Maunakea.

First, we interviewed Prof. Emeritus Nobuo Arimoto, who served as
Director of Subaru Telescope until March 2017, about cooperation between
TMT and the Subaru Telescope. Next, from the University of Hawai'i (UH),
which is responsible for the overall management of the Maunakea Science
Reserve where telescopes (including the Subaru Telescope) have been
established by countries from around the world, we speak with Guenther
Hasinger, Director of the Institute for Astronomy (IfA), and Marianne
Takamiya, Chair of the Department of Physics and Astronomy of the University
of Hawai'i at Hilo (UH Hilo). Finally, Yuko Kakazu from Subaru Telescope joins
us for a dialog with Stephanie Nagata, Director of the UH Office of Maunakea
Management (OMKM), and Stewart Hunter, General Manager of UH
Maunakea Observatory Support Services (MKSS), organizations which are
responsible for the day-to-day operations and management of Maunakea’s
environment and infrastructure, to discuss the nuts-and-bolts of the many
management and logistical activities on Maunakea.

+ Interviews were conducted in 2016.
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The Subaru Telescope's Role in the Era of 30 m-class Telescopes

30 m &=

Nobuo Arimoto
Director of Subaru Telescope
Visiting Professor at Seoul National University
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L: How will the Subaru Telescope’s role change when 30
m-class telescopes start observations?

A: Thirty meter-class telescopes include TMT, E-ELT, and
GMT * . All of these will have excellent resolution and light
gathering power thanks to their large apertures, but the field
of view they can see is very narrow. So 30 m-class telescopes
will be able to see celestial objects located farther away than
the current Subaru Telescope can see. But at that time, it would
be very inefficient to use a 30 m-class telescope with a narrow
field of view to determine what regions they should point the
telescope at to find target objects. But if you have a telescope
capable of viewing a slightly wider region of outer-space at
a time, you can use it to make a map beforehand of what
important objects are located where and where the unusual
objects are.

Making these maps is the Subaru Telescope’s responsibility.
Until TMT is completed the Subaru Telescope will continue
making the best use of its wide field of view observing
capabilities to survey wide regions of space looking for
various kinds of celestial objects. Next, we can prepare
maps showing the large-scale structure of the Universe over
cosmological distances. Because this is the Universe, we need
not 3-dimensional maps but 4-dimensional maps. Then after
TMT is completed, it can pick scientifically interesting celestial
objects from those maps to observe in more detail.

In that sense, until TMT is completed, and even after it is
completed, the Subaru Telescope will still continue to find new
suitable object in its observation images as the content of
astronomy research changes over time. And in this way provide
a target list to TMT. This is what the Subaru Telescope will
do from now on if they let it, this kind of cooperation between
Subaru and TMT.
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To do that, we need cameras that can capture an extremely
wide region of the sky in one picture and spectrographs that
can simultaneously take the spectra of various objects across
a wide field of view. For a camera which can photograph
a wide region of the sky, Hyper Suprime-Cam (HSC) is
already in operation. And for a spectrograph that can perform
spectroscopy simultaneously over a wide field of view, we are
working with Kavli IPMU at the University of Tokyo to develop
the Prime Focus Spectrograph (PFS). This instrument will
use 2,400 fibers to perform spectroscopy on 2,400 objects
simultaneously. Operation is planned to start from 2019.

HSC and PFS which I've mentioned just now are basically
visible light instruments. So in addition to these there are
plans for a near infrared instrument at Subaru Telescope. Near
infrared detectors are extremely valuable, so we're considering
an instrument that acts as a camera with a very wide field
of view in the near infrared and that can take simultaneous
spectra. This instrument which we’re considering now has been
named ULTIMATE-SUBARU ... the ultimate instrument for the
Subaru Telescope. Now we're collaborating with Canada and
Australia to develop it.

We're saying that ULTIMATE-SUBARU, HSC, and PFS will be
the “3 legs of a tripod” at Subaru Telescope. We think that in the
future, the Subaru Telescope will become a survey telescope
supported by these 3 “legs.”

L: If you use those 3 observational instruments fulltime, what
will happen to the other instruments already in operation?

A: Well, these 3 instruments are extremely important, but with
only these 3 instruments we can’t use them, for example, to
ask “which stars have planets around them” and look for them
carefully. For that, there will be separate instruments like IRD
(Infrared Doppler) or CHARIS to search for other planets. We'll
maintain other small-scale instruments like these and attach
them to the Subaru Telescope to do observations.

Originally, Subaru Telescope started with 7 observational
instruments. Suprime-Cam was one of those, but the next
generation instrument Hyper Suprime-Cam (HSC) has already
been introduced. It has a field of view 7 to 8 times wider than
Suprime-Cam, so naturally, HSC has a better observing
efficiency. So after May 2017, it will become a backup for
HSC. There are plans to conduct this kind of discontinuation
and decommissioning for several of the existing Subaru
observational instruments. An example that has already been
decommissioned is a 400 fiber spectrograph known as FMOS
(Fiber Multi-Object Spectrograph). It was decommissioned as
part of the preparations for PFS, which will be introduced soon.

For instruments other than the ones I've just mentioned, it
hasn’t been decided when to discontinue and decommission
them. The prevailing thought is passive decommissioning. In
other words, when an instrument breaks down if there is an
easy way to fix it, of course we’ll continue to use it. But if a
complicated malfunction occurs, or something breaks so that
it would be difficult to fix, in those cases the instrument will be
decommissioned.

Thinking about it this way, the heavily used basic instruments
are HDS, and IRCS. These 2 are fundamental instruments that
have been used since Subaru’s first season. They are both
extremely stable, so | think they will probably continue to be
used even until 2020.

But if we concentrate on survey observations using large
instruments, then it becomes difficult to cover all of the research
of Japanese astronomers. Everyone asks us to leave as many
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% E-ELT: European Extremely Large Telescope being constructed by
the European Southern Observatory in Chile.
GMT: Giant Magellan Telescope being constructed in Chile through
international collaboration.

instruments as possible, but when there are many instruments,
they take a good deal of maintenance and it becomes difficult
to give them sufficient care. In this situation, | think at some
point we have to decide which instruments we can maintain. In
particular, FOCAS is a camera and spectrograph instrument
in the visible wavelength range available since the first season
which anyone can use. It can do any kind of science to some
extent. However, other telescopes on Maunakea have similar
instruments. Through time exchange programs with the Subaru
Telescope, we can use those instruments. So | think that for
first season instruments like this one, the day will come when
we’ll decide that it's not necessary for Subaru to maintain them.

L: What effects will TMT have on Subaru Telescope, not just in
terms of science, but also administrative, fiscal, etc.?

A: There are two possible cases, the case where TMT comes
to Maunakea, or the case (known as Plan B) where TMT goes
to another site.

In the case of Plan B, then naturally Subaru Telescope can’t
take part in the operation of TMT. But we can still do scientific
collaboration.

In the case that TMT is constructed on Maunakea as planned,
of course there is science cooperation; we can follow the plan |
mentioned earlier. For observations and operation, etc. we can
share staff from several divisions here at Subaru Telescope:
Day Crew, Telescope Engineering Division, Instrument Division,
Software Division, and so on. | think it should be possible for
people to work for both TMT and Subaru. In that sense, | think
every aspect of the Subaru Telescope will be related to the
operation of TMT. | think the majority of the operating expenses
of Subaru Telescope can be covered by the TMT operations
budget. That is also true for the Administration Division.
The number of people will increase, but the content of the
administrative work basically won’t change much.

But according to the usual way of thinking, it is difficult to
understand why we need the 8 m Subaru Telescope once TMT
is completed. Many people probably think that the Subaru
Telescope is unnecessary. The budget coming from Japan
is likely to be greatly reduced. But | think that even in that
case, the Japanese community will want to use the Subaru
Telescope, so there must be communities in many other
countries that will also want to use the Subaru Telescope. And
if those countries will actually participate in the operation while
thinking about the future of Subaru Telescope together with us,
| think it would be best to continue operations with international
collaboration operation partners.

AVRELAT-DZV Vs (B) EBEASA (B
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Window for Hawai'i's International Astronomy Collaboration
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Guenther Hasinger

Director of the Institute for Astronomy of the
University of Hawai'i

L: Could you please tell us about the special characteristics
of the Institute for Astronomy and its relation to the Manoa
Department of Physics and Astronomy and the University of
Hawai’i at Hilo?

H: So actually, you have to look at this from a historical
perspective. In 1962 there was the first really big optical
solar observatory on Haleakala, and that brought scientists
from around the U.S. In particular, Prof. Gerard Kuiper (the
famous astronomer for whom the Kuiper Belt was named)
was actually visiting Haleakala and he saw that sometimes
when the weather got bad on Haleakala, the weather was
still good on Maunakea.

And when a few years later Mr. Matsuo Akiyama of the
Hawai'i Island Chamber of Commerce actually invited
universities to think about developing an observatory on
Maunakea, Gerard Kuiper was the first, the only one, to
raise his hands and say, “l want to build a telescope on
Maunkea.” John Jefferies, who was the founder of our
institute, then got a budget from NASA to build the first
telescope up on Maunakea.

And that led to the creation of this Institute for Astronomy.
So we are not a department, we are a research
organization. But we’re strongly collaborating with the
Physics and Astronomy Department of the UH Manoa. And
we're also collaborating with the Physics and Astronomy
Department at UH Hilo. Now for the first 30 years basically
UH Manoa and the Institute for Astronomy were managing
everything on both mountain tops, on Haleakala and
Maunakea. But that then later turned out to be politically
problematic because, in particular all the issues on the Big
Island should be dealt with by the Big Island community
themselves. And so it was decided around 2000 to actually
split the responsibility for the mountain and have University
of Hawai'i Hilo managing the mountain, while UH Manoa
and the Institute for Astronomy still having the cooperation
with all the international organizations. So in simple terms
you can say what happens inside the telescopes runs over
our desks, and what happens outside the telescopes on
Maunakea is managed by UH Hilo.

L: So what’s the relationship between Maunakea and
Haleakala?

H: In terms of current science, we have a number of
important telescopes on Haleakala, in particular the Pan-
STARRS telescope. And the Pan-STARRS telescope is
feeding survey information into the Maunakea telescopes.

The big difference in terms of the way the 2 mountains are
managed is that on Haleakala, the University is actually
owning the property but for Maunakea we have a lease,
which has a lifetime until 2033. And so if we want to
continue observations from Maunakea after the lease, we
have to ask for a lease renewal.
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L: What is the relation between IfA and Maunakea
Observatory Support Services?

H: The Maunakea Observatory Support Services (MKSS)
is a sub-unit which is actually managed by us, by our
associate director, Bob McLaren. And there’s a very close
relation between the Maunakea Support Services and
Office of Maunakea Management (please refer to pg 14 for
more details). Although they are formally run by 2 different
entities in the University.

L: And what is the relation between IfA and the TMT
International Observatory?

H: Our relation to TIO, is that the University of Hawai'i is first
the sublease grantee. And as part of the sublease, we are
also a member of the Board of TIO, of the TMT International
Observatory. In principle UH Hilo is the landlord of TIO, so
UH has one member in the TIO Board.

Currently we have a very capable and experienced
representative, Bob McLaren who has dedicated the last 30
years of his life to Maunakea. He will however retire soon,
so we are thinking about replacing him on the Board. But
we will do that in cooperation with the UH President and the
Chancellor of the University of Hilo.

L: And is there any relation between the Department of
Physic and Astronomy at Manoa and TIO?

H: No, they don’t have a formal relation to TMT. But if
at some future time there will be TMT students, we can
supervise and support students jointly.

L: What are you expecting from TMT in the future (both in
terms of research and other things)?

H: So it's clear that TMT, together with the other large
telescopes of the next generation are an absolute must,
given the new challenges and the new discovery space
that we are looking forward to, both in terms of the very
early Universe (e.g. my own research looking for the first
population of redshift 7 to 10 objects), and in the extrasolar
planet arena where we are all looking forward to being able
to maybe find and study Earth-like planets in habitable
zones around other stars.

L: What difficulties have you had to overcome in your TIO
activites?

H: Our biggest challenge for TIO is the problem on the
mountain, the conflict with the construction of the telescope.
And we, IfA, are actually heavily engaged in learning on
one hand, but also educating the public about this conflict.
We are participating in hearings where we are trying to
convince the Hawai'i population about the necessity and
the possibility to have a coexistence between science and
culture on the mountain.

L: What do you see as IfA’s ultimate role in TIO?

H: | have a dream. Ultimately, if everything is said and
done, | would like the University of Hawai'i to become a full
partner of the TIO. I'm committed to try to raise money so
that we can actually buy a share of the partnership. We are
a landlord and we are a respected and welcome partner,
but we are not really sitting on the table where the decisions
are made.

L: Do you have any closing comments?

H: I'm very happy to have Japan as a very strong partner
on Maunakea. You know our long term view is to, | mean I'm
calling this the ‘Pan-Pacific Observatory,’ to make this into
a large international corporation. And Japan with its strong
commitment to Subaru and now also TMT is one of the
backbones of this Pan-Pacific Partnership.
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Marianne Takamiya

Chair of the Department of Physics and
Astronomy, the University of Hawai'i at Hilo

L: Could you please tell us about the special characteristics of
the Hilo Department of Physics and Astronomy and its relation
to the Institute for Astronomy and the University of Hawai’i at
Manoa?

T: The University of Hawai'i system has several campuses. It
has four universities: University of Hawai'i Manoa, the flagship
campus in Honolulu; University of Hawai'i at Hilo, that has
about 4,000 students, an order of magnitude less than Manoa;
University of Hawai'i-West O’ahu; and University of Hawai'i
Maui College that recently went from a community college to a
university in the last few years.

So Manoa has a Department of Physics and Astronomy and
we have a Department of Physics and Astronomy and we’re
completely independent. Our program has been around, the
astronomy and physics program, and the astronomy more
interestingly enough has been around since 96 or so. So ours
is the oldest undergraduate astronomy program in the state of
Hawai'i. We don’t have a grad program yet.

IfA is an institute of research. And I'm not the expert of IfA, but
they are neither Manoa itself as a department nor UH Hilo, you
know. They are a very large, very strong astronomy program.

L: Could you please explain the relationship between UH Hilo
and TIO?

T: So, | want to say about 7 years ago, the proto-TMT group
wanted to talk to UH Hilo people. And because we were part
of the Department of Physics and Astronomy, | was actually
invited to talk to them. And we talked about the possibility of
bringing this 30 meter telescope to Hawai'i, in collaborating
directly with UH Hilo. And we were part of many stake-holders
that the TMT group approached.

So the collaboration with the international organization TIO
is something that had to happen because the way projects in
astronomy go about. They’re very expensive; you need more
partners. But UH Hilo wasn’t really directly involved in looking
for partners. Or also you know we don’t have any budget to
provide to the TMT itself, so we're the host partners/members.
And so we become the conduit between whatever TMT is doing
and the community.

L: What difficulties have you had to overcome in your
TMT/TIO activities?

T: Somewhat many.

| think originally it was not understood by the community of
astronomers at large why UH Hilo, a purely undergraduate
program, would be the host university to TMT. Even in my
department, some faculty were not really welcoming of TMT.
And so the first one was actually to talk to our UH astronomers,
including IfA, and try to explain to them that we in fact want
to grow and this is one way of growing the astronomy in the
islands other than Oahu.
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The probably more contentious and biggest challenge has been
our own Hoku Ke'a Telescope. The department got a grant
from the NSF (National Science Foundation) to refurbish our
24-inch (~0.6 m) telescope into a 0.9-meter telescope. And that
route was hard: the telescope was delivered in substandard
functioning mode, there were problems with many subsystems
unfortunately, such that we really never got an image through a
real science camera.

So when the TMT protests came about in April 2015, one of
the arguments was there is a telescope on the mountain that
doesn’t work. We had a plan in fact with IfA to refurbish that
to a PlaneWave (manufacturer) 0.7-m telescope. It was really
through very nice collaboration with IfA, especially Director
Hasinger (please refer to pg 8). And we were about to order the
telescope when this whole TMT problem came about. So what
happened is that the Vice Chancellor of our academic affairs
of our university triggered the notice of intent to decommission
the Hoku Ke'a Telescope. And that was a huge blow for us.
However, Chancellor Straney allowed us to purchase the
equipment anyways, and | told him, “We will find a site.”

The notice of intent to decommission the Hoku Ke'a, which was
about a year ago, was carefully considered by the Maunakea
Management Board. And the Maunakea Board told UH Hilo
to seek input from the community. And the input has basically
been, “Please keep the Hoku Ke'a Telescope on Maunakea.”
Groups of native Hawaiians who expected to have STEM
(Science, Technology, Engineering and Math) opportunities,
astronomy opportunities for their communities have stepped
up and said, “We were hoping this would be a reality for our
community.” So we don’t know right now whether we're going to
keep it there or not.

We can’t as a scientist not being born in Hawai'i can’t think
that we come here, we use one telescope, and then we go
back without any impact to the community. That to me as a
citizen of the world is not right. Being a citizen of Chile, | know
how astronomy has helped the community in Chile develop.
It is a third-world country, but every single kid in Chile thinks
“Maybe I'll be an astronomer.” Many of them are not going to be
astronomers, but they learn the math skills, the physics skills,
the scientific skills. And what happens is you bring up the whole
community.

And Hawai'i is a special place for that. We import a lot of the
doctors; we import a lot of the engineers; we import everything!
So having students be inspired by astronomy, and then being
skilled and doing other kinds of professions is the role of UH
Hilo | think.

L: Is there anything else you'd like to get on record?

T: Maybe one thing, and that is that through the T1O, UH Hilo is
now participating in what is called the “10+10” which is a China
scholarship council. Which was completely triggered by the
Chinese government in fact, to pair 10 universities in China with
10 universities that are U.S. universities. And what we’re doing
is an exchange of faculty, post-docs, grad students, and now
undergraduate students. And UH Hilo is the only undergraduate
program in this suite of amazing universities. So that will bring
Chinese students to UH Hilo, paid for by the government of
China for 1 or 2 years.

And you know that Hawai'i has a lot of relationships with Japan,
but not at the undergraduate level. So it would be very nice if
there was some sort of agreement. You know some students
do spend time here, not just visiting, actually learning about the
culture, learning about the difficulties of working at the summit.

And | think this is what TIO needs. It's really the young people
who need to be increasing their professional networking. So all
these things | think might make TIO the seed for collaborations
that are much larger projects.
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@ In this article we present a conversation with two of the people responsible for the management and support tasks for

Maunakea.

L: Could you please describe the respective roles of MKSS and
OMKM?

H: Maunakea Observatory Support Services (MKSS) oversees
the general maintenance and logistical services to the
Maunakea Observatories and the facilities at Halepohaku (HP)
while the Office of Maunakea Management (OMKM) is the
overall land manger. MKSS takes care of approximately 9 miles
of road and supplies water to the summit observatories. In the
wintertime, MKSS is responsible for clearing snow from the
road - we have the only snow removal equipment in Hawai'i!

MKSS also operates the Visitor Information Station (VIS) and
the 72-room food and lodging facility at HP. There is a full time
kitchen serving 3 meals a day and a summit lunch for those
working at the top. Staff also prepare "night lunch" for those
working throughout the night. This is basically a custom order
"brown bag" meal where workers can select from a variety of
sandwiches and other items. The cooks will accommodate
special dietary requests such as vegan or vegetarian as long
as they know in advance.

The rooms at HP have a small bed, private bathroom, a desk,
and internet service. HP has high-speed internet service,
connecting to the 10 Gb per second summit line. So people
are able to conduct teleconferences and transfer data at a very
high rate.

Other logistical services are provided on an "as needed" basis.
For instance MKSS staff repaired the cinder roads between
the Submillimeter Array dishes after they were damaged from
heavy rain.

A good way to look at the relationship between OMKM and
MKSS is that OMKM establishes the land management policies
that MKSS and other organizations working on Maunakea must
follow.

N: The role of OMKM is to protect the cultural, natural, and
scientific resources and to ensure the health and safety of
those who visit the mountain.

In 2000, the University of Hawai'i's Board of Regents (BOR)
adopted a new Master Plan, which is the University’s internal
policy regarding how the University is to manage Maunakea.
The Master Plan is the result of the BOR’s recognition of the
community’s discontent over how Maunakea was managed
over the previous years. A major focus of the Master Plan was
the establishment of community-based management and an
office dedicated to managing the mountain.
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Part of the community-based management includes two
volunteer advisory groups. One is the Kahu Ki Mauna
Council (KKMC), which is comprised of members from the
Native Hawaiian community and the other, is the Maunakea
Management Board (MKMB). The KKMC advises OMKM, the
MKMB, and Chancellor of the University of Hawai'i at Hilo on
cultural matters related to Maunakea. The MKMB is comprised
of members from the general community. The MKMB reviews
all projects following consultation with Kahu K& Mauna. The
MKMB approves a project if it is one that has minimal impact on
the mountain. For example, if Subaru wanted to put a camera
on the side of its building or if it wanted to install a safety
platform, MKMB can approve these. The MKMB recommends
to the UH administration approval or disapproval of projects
that have greater impacts, considered Minor, or Major projects
such as the Thirty Meter Telescope project. Major projects,
such as the construction of a new telescope, require the Board
of Regents to make the final approval. But prior to the reaching
the BOR, the project goes through the KKMC and MKMB
review process.

The Master Plan provided the community for the first time with
an opportunity to participate by giving input into the design
of major projects, such as telescope
facilities, through the design review
process. This process involves
review by a committee comprised
of volunteers with expertise in the
fields of architecture, engineering,
planning, landscape engineering,
and project management as well as a
representative from KKMC and MKMB.
The review of Major projects is guided
by the goals, objectives, and design
guidelines of the Master Plan. Included
in the goals and objectives are the
avoidance of sensitive environmental
areas and archaeological sites as well
as utilizing existing infrastructure to
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minimize impacts on the environment.
The TMT was the first to go through
this design review process.
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OMKM is also responsible for activities that occur outside the
buildings. OMKM does not get involved with internal telescope
activities unless such activities affect the external environment,
for example the transport of equipment using large vehicles
requiring the closure of the road or inspection for invasive
species.

While OMKM is responsible for activities that occur outside the
telescope buildings, MKSS, which has been around for over 30
years, is responsible for a lot of the exterior work. This is mostly
maintenance items such as road repairs, snow removal in the
winter and water deliveries to HP and the summit. This works
well and OMKM doesn't get involved except to ensure these
activities don't impact the resources.
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The University’s managed lands on Maunakea are classified as
a conservation district and are governed by the administrative
rules of the Department of Land and Natural Resources (DLNR).
Constructing a facility would require a permit from DLNR and
compliance with the permit conditions. In the case of MKSS, a
Minor project, such as installing guardrails, which even though
it is a safety issue, would still require a DLNR permit. Before
going to DLNR, the guardrail project would go through the
review process involving KKMC and MKMB, just not as intense
or detailed as a Major project review such as the TMT.

L: Could you please tell us about Maunakea’s Comprehensive
Management Plan?

N: In 2005, OMKM began the process of developing a
Comprehensive Management Plan (CMP). This process
involved the separate development of a Cultural Resources
Management Plan and a Natural Resources Management
Plan, which then provided the foundation for the CMP. The
CMP, which was approved by the Board of Land and Natural
Resources in 2009, is the state’s plan for how we manage the
mountain.

K: For archeological and environmental studies, do you hire
people from outside?

N: Yes, we hired an outside archaeological firm that conducted
an inventory survey of archaeological sites within the entire
Science Reserve and the summit access road corridor. Given
the challenging environmental and physical conditions of the
Science Reserve, it took four years to complete the survey.
The survey served as the basis for the Cultural Resources
Management Plan.

The Master Plan divides the Maunakea Science Reserve into
two sections. The smaller of the two is the 525-acre Astronomy
Precinct, which includes all of the telescopes except for the
VLBA. The second larger section, 10,760-acres is a cultural
and a natural preserve. No development takes place in this
area. The majority of the 263+ archeological sites are found
outside of the Astronomy Precinct. Within the Astronomy
Precinct, there are only six sites.

Following the completion of an archeological inventory survey,
OMKM developed a burial treatment plan and an archeological
monitoring plan. Every year, archeologists monitor the
archaeological sites within the Astronomy Precinct and sites
close to human activity. The remaining sites are monitored on
a three or five year cycle. The purpose of the burial treatment
plan is to inform OMKM about managing burial sites. There
are no known burials in the Astronomy Precinct, as most of the
burials are located in the remote areas of the Science Reserve.

On natural resources, our early concerns were about the wékiu
bug, a species found only on Maunakea. In 1999 the U.S. Fish
and Wildlife Service believed the threat to the bug was serious
enough that it placed the bug on the federal candidate list for
threatened and/or endangered status. So beginning in 2002,
annual surveys of the bug were conducted in known areas
where the bugs were found and in other areas outside the
immediate summit area. In addition, OMKM funded a graduate
student to study the life history and genetics of the wékiu bug.

The combination of surveys and study results, and management
plans provided assurance that the threat level to the bug was
low, resulting in the Fish and Wildlife Service removing the
wékiu bug from the threatened or endangered candidate list
in 2011. Even though the wékui bug is no longer a candidate
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species, the Office continues to monitor the wékiu bug. Another
reason the Fish and Wildlife Service took the bug off the list is
because that the range of the wékiu bug was found to be much
wider than what was previously known. It’s still up on the top of
the mountain, but it's not limited to the immediate summit area,
it is much wider.

Major concerns and threats to the ecosystem include the
introduction and establishment of invasive species. Beginning
in 2007, OMKM began surveying for alien species. Ants are of
special concern because some ant species are aggressive and
can negatively impact native arthropods, many of which have
an ecological relationship with native plants. This is why OMKM
inspects all large equipment and deliveries; because potential
invasive species could hop onboard a truck, in the wheel wells,
or maybe hitch a ride on or in a container. This is also the
reason why we monitor all the summit facilities every quarter,
and monthly at HP and the Visitor Information Station.

H: OMKM also monitors the MKSS office in Hilo to ensure no
invasive species are present.

N: Our primary mission is to make sure that we are protecting
the resources. Most of the threats to the resources are related
to human activities, which is of increasing concern because of
the growing number of people visiting the mountain. OMKM
is also responsible for ensuring the health and safety of the
visiting public. So the education of the visiting public includes
not only the significance of the mountain from a cultural
perspective and environmental uniqueness, but also how to
visit safely.

OMKM is a land manager and does not have enforcement
officers. The protests on the mountain in 2015 took place on
the road. The road is a public road and there are laws and
ordinances about blocking a road. When the road was blocked
on the paved road, local law enforcement officers became
involved. When the protest reached the start of the gravel
portion of the summit access road above Halepdhaku, the
landowner is DLNR, at which point DLNR enforcement officers
took over.

K: How many staff do you have right now?

H: MKSS has about 35 or 36 direct employees and provides
administrative support for around 15 more workers such
as those in the Maunakea Weather Center. The Maunakea
Weather Center puts out a very accurate high-resolution
summit forecast twice a day during the week for the telescopes
and visitors to the Mauna.

N: The Maunakea Weather Center site also has summit
cameras and current weather information available to the
public.

OMKM has nine full-time rangers and two part-time rangers,
which allows for a minimum of two rangers on duty per day, but
generally there are three rangers on duty most times. OMKM
also has eight administrative and program support staff and two
student helpers.

L: I've heard that you also have very active volunteer programs.

H: Yes, the Visitor Information Station volunteers do the
equivalent work of 6 full-time employees each year. The
number of volunteer hours has dropped in the past few years
due to increased screening and training requirements.
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N: The OMKM volunteer weed-pull program is scheduled about
once every three months. This has grown into a very popular
activity. We get quite a number of people from the community
that want to come up and pull weeds within the Halepohaku area.
The long-range goal is to eventually revegetate the area in native
plants.

H: The Kama'aina Observatory Experience (KOE) is hosted by staff
from the Maunakea Observatories, 'Imiloa Astronomy Center, and
the Maunakea Visitor Information Station. This is a free monthly
program developed to bring Kama'aina (Hawai'i residents) up and
show them the mountian and the telescopes. It begins with Hawai’i
residents meeting at Halepohaku, where they're given talks on the
significance of Maunakea: cultural, scientific, and natural resources.
After that, everybody gets lunch. Then they’re taken up to the
summit in 2 commercial tour vans to 2 different observatories.
One van goes to one observatory, one goes to the other. Then the
vans switch places, so everyone gets to tour 2 telescopes. Then
they’re brought back down to HP for a short question and answer
session. Usually it goes from 10 in the morning until about 4:30 in
the afternoon or so. It’s free to the participants, with all fees paid
for by 'Imiloa and the Maunakea Observatories. The program
provides an opportunity for local people to come and actually see
for themselves first-hand what it’s like on Maunakea.

K: | heard that last time when they opened the registration website
online signup page, it was filled within 3 minutes.

H: Yes, so the reservations are all done by ‘Imiloa. They announce
when they’re going to open up the website for reservations. Once
open, it's full within 3 minutes or less.

L: Is there anything else you'd like to add?

N: Can | just talk about the ranger’s a little bit more? The ranger
program was established in 2001 following the 1998 report by
the State Auditor. We started out with two rangers, and it has
grown because the number of people who visit the mountain has
increased significantly. As | mentioned earlier, the main role of the
rangers is resource protection and looking out for the health and
safety of people.

The rangers also interact with people explaining how to be safe and
informing them about the cultural and environmental sensitivity of
the mountain. For example, they discourage people from hiking up
to Pu'uweékiu, a culturally significant site. The KKMC asked that a
sign be placed at the start of the trail-head that says: "This summit
is historically, culturally and environmentally significant. Help
preserve our cultural and natural landscape and show your respect
by not hiking beyond this point." But some people go anyways.

Rangers also help, for example, people in distress such as sick
or lost hikers, assist with stalled cars or flat tires. They also direct
traffic in the evening at the Visitor Information Station and when
there are oversize vehicles on the summit access road.

Finally, the rangers conduct external inspections of all the summit
facilities and Halepdhaku to ensure everyone is in compliance with
their Conservation District Use Permits. This includes keeping
their surrounding areas clean and clear of trash. Results of the
inspections are sent to all the directors.

L: Thank you for explaining everything.
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