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« An atmospheric turbulence monitor will be mounted on a roughly 30 foot tall tower located on
the north side of the graded area, just beyond the guard rail. The monitor is a roughly 8-foot
square weather station.

The entire footprint of the TMT Observatory dome, support building, and parking area will be
roughly five acres, including the area of disturbance during construction. A half-acre portion of
this area has previously been disturbed by the existing 4-wheel drive road and site testing
equipment; the original disturbance occurred during site testing in the 1960s, site testing was also
performed in this area for the TMT project in the 2000s.

1.3.2 TMT ACCESS WAY

Currently, utility services exist along the Mauna Kea Access Road to a point near the intersection
of the Mauna Kea Loop Road and the Submillimeter Array (SMA) roadway.” The proposed
TMT Access Way will start at that point and extend to the TMT Observatory; for the most part it
will follow either existing 4-wheel drive roads or the wider roads that serve the SMA facility.
The Access Way that TMT has proposed is limited to a single lane (from a previous design of
two lanes) over the southernmost portion of the Access Way (i.e., the portion that crosses Pu‘u
Hau‘oki); the remainder is two lanes (see Exhibit B for construction details). The vast majority
of the Access Way route follows and goes over an existing single-lane, 4-wheel drive road that
was previously developed for access and testing of the 13N site in the 1960s. A portion of the
route was graded during construction of the SMA facility as well. Only a 200-foot long section
of the 3,400 foot long Access Way does not directly follow an existing road.

The switch boxes needed to extend electrical power and communication service to the TMT
Observatory will be placed above ground next to the existing ones across the road from the SMA
building. To the extent possible utilities from that point northward to the TMT Observatory site
will be placed beneath the road to reduce the footprint of disturbance. The University will
ensure that any easement required for this utility is obtained.

As with the TMT Observatory design, TMT consulted with the University in developing the
Access Way design. Because the proposed Access Way route passes through areas of the SMA
project, both parties are working with SMA staff to ensure that the two uses are compatible. The
coordination is ongoing, but it has proceeded to the point where only the routing shown in Figure
1.7 is being proposed.

? The Submillimeter Array (SMA) is a radio interferometer that operates at frequencies from 180 GHz to 700 GHz
using multiple 20-foot diameter dishes that can be arranged in a variety of configurations with baselines as long as
509m. Submillimeter Array is a joint project between the Smithsonian Astrophysical Observatory and the
Academia Sinica Institute of Astronomy and Astrophysics and is funded by the Smithsonian Institution and the
Academia Sinica.
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Land Use Plans,
Policies, and
Controls (Final EIS
Section 3.10, page 3-
141)

The proposed TMT project will be in
compliance with all applicable land
use plans, policies, and controls for the
project type and location. Impacts are
expected to be less than significant.

: Reduce impacts
from operations and
maintenance activities by
educating personnel about
Mauna Kea’s unique
resources.

CMP EO-1: Develop and
implement education and
outreach program.

CMP EO-2: Require
orientation of users, with
periodic updates and a
certificate of completion,
including but not limited to
visitors, employees,
observatory staff,
contractors, and commercial
and recreational users.

CMP EO-3: Continue to
develop, update, and
distribute educational
materials.

CMP ACT-7: Confine
University or other
sponsored tours and star-
gazing activities to
previously disturbed ground
surfaces and established
parking areas.

Implementation of the Cultural
and Natural Resources
Training Plan is intended to
reduce potential conflicts with
current uses by cultural
practitioners. The portion of
the Access Way near or
through the SMA area
(approximately 1,600 feet) will
be paved to reduce dust that
could impact their operation.
TMT project activities at Hale
Pohaku will not displace
existing uses, including star-
gazing tours.

The level of impact is
expected to be less than
significant prior to any
mitigation. Implementation of
mitigation measures will
further reduce the TMT
project's impact.

Roadways and
Traffic (Final EIS
Section 3.11, page 3-
164)

Expected TMT project traffic will not
result in the level-of-service on the
Mauna Kea Access Road to drop
below level C and will not warrant
additional road improvements.
Impacts are expected to be less than
significant.

CMP IM-2: Reduce impacts
from operations and
maintenance activities by
educating personnel about
Mauna Kea’s unique
resources.

Mandatory participation in a
Ride-Sharing Program using
Project vehicles for TMT
Observatory employees
traveling beyond Hale Pohaku
will be implemented.

The level of impact is
expected to be less than
significant prior to any
mitigation. Implementation of
mitigation measures will
further reduce the TMT
project's impact.
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The TMT Management Plan adopts the approach, goals, objectives, and management strategies
and actions of the CMP and subplans in their entirety. The TMT Management Plan is intended
to guide various activities and uses within the TMT Project area. Together, the CMP, subplans,
and this TMT Management Plan are intended to fulfill the purpose of the Conservation District
with regards to the TMT Project and the UH Management Areas:

The legislature finds that lands within the state land use conservation district
contain important natural resources essential to the preservation of the State's
fragile natural ecosystem and the sustainability of the State's water supply. It is
therefore, the intent of the legislature to conserve, protect and preserve the
important natural resources of the State through appropriate management and
use to promote their long-term sustainability and the public health, safety and
welfare.

HRS § 183C-1 (2009) (emphasis added). The TMT Management Plan was developed with the
following objectives in mind. Many of these objectives come directly from the CMP:

1. To ensure consistency in the management of Mauna Kea resources, uses, and activities
by adopting and implementing the management strategies and actions of the CMP and
subplans.

2. Mitigate the impact of telescope facilities on Mauna Kea by implementing the CMP and
subplans.

3. Increase understanding and appreciation of Native Hawaiian history and cultural
practices related to Mauna Kea to ensure that these practices are protected and respected.

4. Increase understanding of the status of Mauna Kea natural resources and address
particular threats to these resources to better protect these resources.

5. Minimize adverse impacts to resources during all phases of construction, through use of
innovative best management practices.

6. Conduct effective observatory operations in support of the management of Mauna Kea
resources in the UH Management Areas.

7. Mitigate the impact of the TMT Project and astronomy related development on Mauna
Kea by doing the following:

- Developing and implementing various mitigation measures as described in the
Final Environmental Impact Statement (Final EIS) for the Project (UH, 2010) and
Draft Historic Preservation Mitigation Plan attached to this TMT Management
Plan; and

- Planning for the eventual decommissioning and demolition of the TMT
Observatory and restoration of the TMT Project areas.

The TMT Management Plan was also developed to comply with the Conservation District rules,
particularly HAR § 13-5-24 and 13-5-39 regarding management plans. The TMT Management
Plan closely follows the management plan requirements provided in Exhibit 3 to the
Conservation District rules, Management Plan Requirements: September 6, 1994 and also would
comply with the requirement for a "Comprehensive Management Plan" under the proposed
amendments to the Conservation District Rules.
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management strategies and actions of the CMP and subplans in their entirety and is intended to
be an extension of the CMP and subplans. In addition, as detailed in Sections 4.2 and 4.3 and the
attached Draft Historic Preservation Mitigation Plan (Appendix A), TMT is also committed to
implementing various mitigation measures intended to address the impacts of the TMT Project
and, in some cases, astronomy related development on Mauna Kea.

The design of the TMT Project is consistent with the CMP and subplans, and the financial and
other resources that it would make available would enable the University to implement the
various management actions called for in the CMP and subplans to a greater extent than would
be possible without them. In short, the TMT Project would improve the University's ability to
implement the measures in the CMP (and therefore, to preserve, protect, and manage all of
Mauna Kea's resources) by:

e implementing the various mitigation measures outlined in the Final EIS and this plan;

e helping fund OMKM's implementation of the CMP by making future sublease rent
payments that it anticipates will be required by BLNR?’; and

e adhering to this proposed TMT Management Plan (which is consistent with and
implements the CMP and CMP subplans in the TMT Project area).

1.3.2  Objective of Subzone

The Conservation District Rules, HAR § 13-5, which regulates land use in the Conservation
District, establishes five subzones. They are the Protective subzone, the Limited subzone, the
Resource subzone, the General subzone, and the Special subzone. For each subzone, the
Conservation District Rules describes the objective of the level of protection and management
and identifies permitted uses. All of the new uses that are proposed in this permit application are
within the Conservation District Resource subzone. The objective of the Resource subzone is to
allow development of identified uses when they are accompanied by proper management that -
ensures sustained use of natural resources in these areas.

Astronomy facilities are an identified land use in the Resource subzone (see HAR § 13-5-24(c)
[R3/D1]) under an approved management plan. This means that development of astronomy
facilities implementing appropriate management has been deemed to be consistent with proper
management of the natural resources in the Resource subzone. In addition to being an identified
use, both the University and the TMT Observatory Corporation are committed to managing the
natural and cultural resources throughout the UH Management Areas in a manner that fulfills the
objective of the Resource subzone of the Conservation District. The TMT Project would help
meet the objectives of the Resource subzone by using the excellent astronomical resources that
Mauna Kea possesses to maintain Mauna Kea at the forefront of astronomical research while
implementing and supporting overall management activities that will promote the sustained use
of the natural resources in the subzone.

The proposed project would be developed and operated in compliance with the Conservation
District rules and with all conditions that may be attached to the Conservation District Use

5 Although the amount of sublease rent has not been negotiated, it is anticipated that the sublease rent will amount to a large portion
of the OMKM operating budget.
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Permit. The proposed use is consistent with the provisions of the applicable mountain-wide and
site-specific management plans (CMP, subplans, and this TMT Management Plan). TMT
intends to implement and fund the TMT Management Plan, thus implementing the management
actions and strategies called for in the CMP and subplans and helping to ensure the sustained use
of the natural and cultural resources in the Resource subzone. This is further evidence of the
proposed use's consistency with the objectives of the Resource subzone.
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e Use of the summit region as a repository for human burial remains, by means of
interment, particularly on various pu'u, during early times, and more recently by means of
releasing ashes from cremations.

e Burial blessings to honor ancestors.

e Belief that the upper mountain region of Mauna Kea, from the Saddle area up to the
summit, is a sacred landscape — as a personification of the spiritual and physical
connection between one's ancestors, history, and the heavens.

e Association of unspecified traditional navigation practices and customs with the summit
area.

e Annual calendrical rites (i.e. solstice and equinox observations) that take place at the
summit of Kiikahau'ula.

Historic Properties

In accordance with CMP Management Action CR-11, the University has completed a
comprehensive Archaeological Inventory Survey (AIS) that identifies and describes all known
historic properties within the UH Management Areas on Mauna Kea, including within the TMT
Project area. The survey identified 263 historic properties within the MKSR. These historic
properties consist of individual sites, as well as larger areas of land with an associated cultural
significance. The AIS for the MKSR provides detailed descriptions of the historic properties in
the TMT Project area. Those descriptions are briefly summarized here.

The TMT Observatory site, the Access Way, and the Batch Plant Staging Area are all within the
Mauna Kea Summit Region Historic District — Statewide Inventory of Historic Places (SIHP)
No. 50-10-23-26869 — as defined in the Mauna Kea Historic Preservation Plan Management
Components (DLNR Historic Preservation Division, 2000). The District includes a
concentration of significant historic properties that are linked through their setting, historic use,
traditional associations, and ongoing cultural practices. The properties include shrines, adze
quarry complexes and workshops, burials, stone markers/memorials, temporary shelters, historic
campsites, traditional cultural properties (TCPs), a historic trail, and sites of unknown function.
All of these types of historic sites are contributing properties to the Historic District. The
Historic District has been determined by the State Historic Preservation Division (SHPD) to be
significant under all five criteria (A, B, C, D and E), as defined in HAR § 13-275 -6.

Figure 2-1 shows the individual historic properties that have been identified in the vicinity of the
TMT Project area. There are no historic properties located within 200 feet of the limits of
grading at the proposed TMT Observatory 13N site. Approximately 1,100 feet of the 3,400 foot
long Access Way serving the TMT Observatory would cross Kiikahau'ula. Kiikahau'ula has
been described and referred to as a traditional cultural property (TCP) by SHPD within DLNR.®
The Kilkahau'ula TCP is a historic property (SIHP No. 50-10-23-21438) occupying an area of
approximately 463 acres. Kiikahau'ula, which consists of a group of pu'u commonly known as
Pu'u Hau'oki, Pu'u Wekiu, and Pu'u Kea, has been determined to be a historic property by SHPD
owing to its association with legendary figures and on-going Native Hawaiian cultural practices.

% In conformance with SHPD's practice, Kikahau'ula is referred to as the Kikahau'ula TCP.
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SHPD has also determined that Kiikahau'ula is significant under all five criteria (A, B, C, D and
E), as defined in HAR § 13-275-6.

There are no individual historic properties located within 500 feet of the Batch Plant. The
Kiikahau'ula TCP is located approximately 50 feet to the east of the Batch Plant area.
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2.2.2 Natural Resources

Natural resources refer to both the floral and faunal biotic elements of the physical environment.
The CMP, including the NRMP subplan, as well as studies conducted during the preparation of
the EIS for the TMT Project provide detailed descriptions of the natural resources in the area.
Those descriptions are briefly summarized here.

Area E, the Access Way, and the Batch Plant Staging Area are located in the alpine stone desert
ecosystem. The plant community in the alpine stone desert ecosystem consists of several species
of mosses and lichens, and a limited number of vascular plants. The only resident faunal species
in the alpine stone desert ecosystem above 12,800 feet on Mauna Kea are arthropods. At least 10
confirmed resident species of indigenous Hawaiian arthropod species have been collected near
the summit including: wekiu bugs (Nysius wekiuicola), lycosid wolf spiders (Lycosa sp.), two
sheetweb spiders (genus Erigone), two mites (Family Aystidae and Family Fupodidae: both
species unknown), two springtails (Family Entomobryidae: two species unknown), a centipede
(Lithobius sp.), a noctuid moth (4grotis sp.). Several other indigenous Hawaiian species have
also been collected near the summit but their resident status is unconfirmed. Additional
arthropod species, non-indigenous to Hawai'i, are thought to be resident to the summit area
cinder cones. One of the indigenous arthropods, the wekiu bug, is proposed as a candidate
species for Federal listing under the Endangered Species Act. Please see Section 2.3 below for
details regarding threatened and engendered species.

2.2.3 Recreational Resources

The CMP, including the PAP subplan, as well as the EIS for the TMT Project provide detailed
descriptions of the recreational resources of the area. Those descriptions are briefly summarized
here.

Numerous recreational activities take place on Mauna Kea. Visitors come to Mauna Kea each
year to sightsee, view the stars, and tour the world-class observatories. The unique topography,
location, and views draw many hikers to Mauna Kea to explore the few established, but
unmarked, trails in the summit region and other trails at lower elevations. Skiing and snow play
are popular activities among Big Island residents and visitors. Additionally, the Mauna Kea
Forest Reserve, from an elevation above 7,000 feet, is a hunting unit where game may be hunted
with bow and arrows and firearms.

Generally, sightseeing and stargazing activities take place in the vicinity of the summit region,
and are removed from the TMT Observatory and Access Way. No hiking trails are near the
TMT Observatory or Access Way. The Mauna Kea — Humu'ula Trail essentially ends at the
Mauna Kea Access Road near the Batch Plant Staging Area, and some people park at the Batch
Plant Staging Area to walk along the trail to Lake Waiau, but there are other parking areas to
reach Lake Waiau. The TMT Observatory and Access Way are outside of snow play areas, and
it is reasonably anticipated that they are also outside of hunting areas.

2.2.4 Scenic Resources

The CMP and the EIS for the TMT Project provide detailed descriptions of the scenic resources
in the area. Those descriptions are briefly summarized here. The Island of Hawai'i's landscape
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and visual resources are varied. The Hawai'i County General Plan (County of Hawai'i, 2005)
includes a chapter on natural beauty that recognizes the importance of preserving the island's
natural and scenic beauty. The chapter includes goals, policies and standards to identify and
protect scenic vistas and viewplanes. Around the island the following natural beauty sites have
been identified that include Mauna Kea:

¢ View of Mauna Kea and Mauna Loa from Pahoa-Kea'au, Volcano-Kea'au Roads, and
various Puna subdivisions

e Viewpoint of Hilo Bay with Mauna Kea in background
e Mauna Kea State Park area

In addition, the South Kohala Development Plan (County of Hawai'i, 2008) includes a policy to
preserve Waimea's sense of place. To do this, the plan recommends the strategy to "protect the
pu'u of Waimea that have cultural, historical and visual importance" and which have "grand
views of Mauna Kea".

Locating the TMT Observatory on Mauna Kea would not substantially affect scenic vistas and
viewplanes identified in the Hawai'i County General Plan or the South Kohala Development
Plan. The TMT Observatory would not be visible in the view of Mauna Kea from Pahoa-Kea'au,
Volcano-Kea'au Roads, and various Puna subdivisions or from locations where Hilo Bay is
visible with Mauna Kea in the background. Although the TMT Observatory may be visible in
the view of Mauna Kea from portions of the South Kohala district and the area around Waimea,
it will not block or substantially obstruct the views and viewplanes of the mountain.

Also, while the TMT Observatory would be a new visual element among the existing
observatories within the views of Mauna Kea (for approximately 14 percent of the island area,
and visible to approximately 15.4 percent of the population, or approximately 23,000 people
from their residences), it will not substantially obstruct or block existing views of Mauna Kea
from around the island. Existing observatories are visible in most of this area. The TMT
Observatory alone would be visible from approximately 1.2 percent of the area of the island
(where no other observatory may be seen). Using the 2000 U.S. Census average houschold size
of 2.75 people for the County of Hawai'i, 72 people live in this new area.

225 Geology

The CMP, including the NRMP subplan, as well as the EIS for the TMT Project provide detailed
descriptions of the geology of the area. Those descriptions are briefly summarized here.

Area E is entirely underlain by a single lava flow, and consists of uniformly dense, fine-grained
lavas. The flow was emplaced as viscous pahoechoe, although some 'a'a fragmental material may
have originally overlain the surface. The eruption that produced this overall flow likely
produced multiple flow layers that overlaid one another as the eruption progressed; multiple
complex layers may be found at depth during excavation. The pu'u that was the source for this
flow is located near the SMA core.

The bulk of the Access Way would be on the same lava flow, but the southern-most roughly 700
feet of the Access Way would be located on the Pu'u Hau'oki cinder cone.
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Table 2-1: Prior Conservation District Use Permits, Mauna Kea Science Reserve & Mid-
Level Facilities

anetary Patrol (remove , {post facto)
UH 0. 6 M A|r Force (removed 2008) HA-954 1977 (post facto)
UH 2.2-meter HA-954, 1977 (post facto)
Canada-France-Hawaii Telescope (CFHT Observatory) HA-527, 1974
United Kingdom Infrared Telescope (UKIRT Observatory) HA-653, 1975
NASA Infrared Telescope Facility (IRTF Observatory) HA-653, 1975
Caltech Submillimeter Observatory (CSO) HA-1492,1982
James Clerk Maxwell Telescope (JCMT Observatory) HA-1515, 1983
W. M. Keck Observatory (Keck Observatory)
Keck | HA-1646, 1984
Keck Il HA-2509, 1991
-Carport Site Plan Approval, 1997
-Temporary Optical Test Sites HA-SPA-21, 1998
Very Long Baseline Array Antenna (VLBA) HA-2174, 1988
Japan National Large Telescope (Subaru Observatory) HA-2462, 1991
-Subaru Concrete Walkway Site Plan Approval, 1997
-Subaru Seepage Pit Collar SPA-HA-05-08, 2004 (post facto)
Gemini Northern 8-meter Telescope (Gemini Observatory) HA-2691, 1993
Smithsonian Submillimeter Array (SMA Observatory) HA-2728, 1994

UH Hilo 0.9-meter HA-34086, 2007

Subdivision & Constructlon of Hale Pohaku Mid-Level Facilities HA-1430, 1982

- Removal of Solar Hot Water Heating System SPA-HA-03-34, 2002

- Installation of Five Septic Tanks SPA-HA-05-18, 2005'

- Minor Renovations to Visitor Information Station SPA-HA-06-17, 2005
Subdivision o Create ~21-acre Site for Permanent Mid-Level Facilities HA 1819, 1986
Site Testing HA-1314, 1981
Road, Power, Conceptual Management Plan HA-1573, 1983

- Management Plan HA-1573, 1985

- Revised Management Plan HA-1573A, 1995 (DLNR co-applicant)

- Upgrade of Summit Power & Communications Distribution System Site Plan Approval, 1995

- Fiber-Optics from Pdhakuloa to Hale Pohaku SPA-HA-96-05, 1996
Wekiu Bug Habitat Restoration 0OA-SPA-01-03, 2000
Temporary Site Testing within Northwest Plateau HA-3225D, 2005
Fiber Optic Cables from Gemini to CFHT SPA-HA-06-49, 2006
Restoration of Jeep Road up to Poli'ahu SPA-HA-10-04, 2009

2.7 Access

The CMP, including the PAP subplan, as well as the EIS for the TMT Project provide detailed
descriptions of access to and within the MKSR. Those descriptions are briefly summarized here.
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Other than for commercial activities, public access to the summit is currently unrestricted.
Saddle Road, Route 200, connects Hilo to Mamalahoa Highway near Waimea and reaches an
elevation of 6,632 feet above mean sea level (msl) at its highest. Near that location the Mauna
Kea Access Road branches off toward Mauna Kea. From Saddle Road past Hale PGhaku, Mauna
Kea Access Road extends to near the summit and loops along the Pu'u Kea, Pu'u Hau'oki, and an
unnamed pu'u to reach the existing observatories. The Mauna Kea Access Road is 16.3 miles
long, has two lanes, guard rails in places, limited shoulders, and slopes of up to 20 percent. Hale
Pdhaku is approximately 6 miles up Mauna Kea Access Road from Saddle Road, and the 4.6
mile long segment just past Hale P6haku is unpaved, though the road is paved again above
11,600 feet. A portion of the summit loop is unpaved between the Keck Observatory and the
SMA.

The existing observatories mostly have short paved or unpaved driveways off the main road.
The unpaved SMA service roadways are the most extensive roads other than the main Mauna
Kea Access Road. One branch of the SMA road extends toward Area E. Where the SMA road
ends, an unimproved 4-wheel drive road extends into and runs through the middle of Area E to
the 13N site, where it ends.

2.8 Soils

No soils in the conventional sense are present in Area E, as the only fragmental material present
has not had sufficient time for weathering to become soil in the arid, alpine environment. This
material consists of unconsolidated debris derived from glacial erosion and mechanical
weathering of the adjacent lavas and nowhere is more than a foot or two in thickness. This
fragmental material is present in most low-lying areas though, and could be classified as a non-
weathered soil.
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e The instruments mounted around the primary mirror used to image and analyze both the
visible part of the spectrum and the infrared spectrum (number 4 in Figure 3-1).

e The TMT adaptive optics (AO) system.9 The TMT will be the first large optical/infrared
observatory to integrate AO into its original design. AO systems correct the image
distortion that is caused by the atmosphere. The AO system will project up to eight laser
beams into the atmosphere to create an asterism, or group, of "guide stars" that are used
to determine the atmospheric distortion of the visible and infrared light from distant
objects and correct for it. The TMT AO system will generate each of these eight beams
using a 25-watt laser; the laser light will appear yellow (0.589 microns — the sodium D2
line).

e The dome housing the telescope will be a Calotte10 type enclosure with the following
characteristics (as depicted in Figure 3-2).

- The total dome height will be 184 feet above the finished grade, with an exterior
radius of 108 feet.

- The dome shutter will be 102.5 feet in diameter and it will retract inside the dome
when opened.

- The dome will rotate on two planes, one horizontal at the base structure 26.5 feet
above the finished grade and the other at roughly 25 degrees as the cap structure,
enabling the telescope to view from straight up into the sky down to 25 degrees
above the horizon.

- The Calotte dome base, cap, and shutter structures will appear rounded and
smooth and have a reflective aluminum-like exterior coating.

- The fixed cylindrical structure below the rotating base will enclose 34,304 square
feet, and extend to 26.5 feet above grade. The fixed structure will be lava-
colored.

- The dome base structure and dome fixed structure will have a combination of 98
vents that will be closed during the day and will open at night. The vents will be
used to maintain temperature equilibrium between interior and exterior air at night
and manage air flow through and around the dome.

e The support building will be attached to the dome (see Figure 3-2). The building will
have a roof area of approximately 21,000 square feet, a gross interior floor area of
roughly 18,376 square feet, a primarily flat roof, and be lava-colored. The support
building will include the following spaces:

- Mirror coating and staging area.

- Laboratory and shop spaces, including a computer room, engineering and
electronics laboratories, and mechanical shop.

? "Adaptive optics" (AO) is a technology used to improve the performance of optical systems by reducing the effects of rapidly
changing optical distortion. AO works by measuring the distortions in the wavefront that occur when it passes through the earth's
atmosphere and compensating for them. When used with an AO system, the TMT will provide sharper images than the most
capable existing opticallinfrared observatories by a factor of three, and greater sensitivity by a factor of ten or more.

19 A Calotte type dome features a circular shutter and two planes of rotation instead of the rectangular shutter and single plane of
rotation characteristic of standard domes. Benefits of a Calotte type dome include (a) overall smaller dome size, (b) improved air
flow/lower air turbulence around the dome, (c) simplified mechanical components, and (d) better shedding of snow.
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- Utility spaces — including electrical services, chillers, a generator, pumps for fire
suppression and other non-potable water needs, restrooms, and fluid dynamic
bearing pumps that control the movement of the telescope.

- Administration space, including offices and a kitchenette.

¢ A roughly 6,000 square foot exterior equipment area on the north side of the support
building will include two electrical transformers and electrical service switchboards;
three 5,000-gallon underground storage tanks (UST) — one for water storage, one for
domestic waste storage, and one double-walled for chemical waste storage; two 25,000-
gallon UST for water storage as part of the fire suppression system; and one double-
walled 2,000-gallon above-ground storage tank for diesel fuel to power the emergency
generator.

¢ A tunnel that will serve as an exhaust duct for heating, ventilation, and air conditioning
(HVAC) equipment will be present on the northwestern portion of the graded area.

o Parking area for observatory staff and delivery vehicles. Parking areas will be unpaved
and located outside of the support facility. A guard rail will be placed along the top of
the slope on the north and west sides of the graded area where there will be a drop off.

e An atmospheric turbulence monitor will be mounted on a roughly 30 foot tall tower
located on the north side of the graded area, just beyond the guard rail. The monitor is a
roughly 8-foot square weather station.

The entire footprint of the TMT Observatory dome, support building, and parking area will be
roughly five acres, including the area of disturbance during construction. A half-acre portion of
this area has previously been disturbed by the existing 4-wheel drive road and site testing
equipment; the original disturbance occurred during site testing in the 1960s, site testing was also
performed in this area for the TMT Project in the 2000s.
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of the Access Way route follows and goes over existing roads, including a single-lane, 4-wheel
drive road that was previously developed for access and testing of the 13N site in the 1960s. A
portion of the route was graded during construction of the SMA facility as well. Only a 200-foot
long section of the 3,400-foot long Access Way does not directly follow an existing road.

The switch boxes needed to extend electrical power and communication service to the TMT
Observatory would be placed above ground next to the existing ones across the road from the
SMA building. To the extent possible utilities from that point northward to the TMT
Observatory site will be placed beneath the road to reduce the footprint of disturbance. The
University will ensure that any easement required for this utility is obtained.

As with the TMT Observatory design, the University and TMT have collaborated in developing
the Access Way design. Because the proposed Access Way route passes through areas for which
the operators of the SMA project have a non-exclusive easement, both parties have worked with
SMA staff to ensure that the two uses are compatible. The coordination is ongoing, but it has
proceeded to the point where only the routing shown in Figure 3-5 is being proposed.
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most significant design criteria of the observatory dome. The TMT dome has been designed to
withstand winds in excess of 100 miles per hour.

The potential for renewed volcanic activity in the summit region of Mauna Kea is extremely
remote; Mauna Kea last erupted about 4,600 years ago, and the volcano is considered to be
dormant. The Project faces no potential impacts from floods, due to its location and the area's
geologic composition, and the Project elevation is well-above the established tsunami evacuation
zone. There is no potential for a naturally-occurring fire at the Project location because of the
extremely low level of vegetative cover in the summit region. While tropical storms and
hurricanes occur in Hawai'i, they are not anticipated to be of concern beyond the high winds,
which are discussed above.
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Table 4-1: Management Actions Detailed in the CMP and Subplans

e g PR R o Applicability
CMP - | Subplans. .} -~ - . . .. Management Action. to TMT Project

7.1.1 Native Hawaiian Cultural Resources

CR-1 NRMP 4.4.2 Kahu Kii Mauna shall work with families with lineal and Not Applicable
CRMP 4.3.3 historical connections to Mauna Kea, cultural practitioners, and
PAP 4.2,5.2, other Native Hawaiian groups, including the Mauna Kea
6.1 Management Board's Hawaiian Culture Committee, toward the

development of appropriate procedures and protocols
regarding cultural issues.
CR-2 CRMP 2.4.2.1 | Support application for designation of the summit region of Not Applicable
Mauna Kea as a Traditional Cultural Property, per the National
Historic Preservation Act of 1966, as amended, 16 U.S.C. 470
et seq. in consultation with the larger community.

CR-3 NRMP 4.4.2 Conduct educational efforts to generate public awareness Directly
CRMP 4.3.3 about the importance of preserving the cultural landscape. Applicable
PAP4.2,52,

6.1

CR-4 CRMP 4.2.1.1 | Establish a process for ongoing collection of information on Not Applicable

traditional, contemporary, and customary cultural practices,

CR-5 CRMP 4.2.1.3 | Develop and adopt guidelines for the culturally appropriate Indirect
PAP 6.3.6.8 placement and removal of offerings.

CR-6 CRMP 4.2.1.5 | Develop and adopt guidelines for the visitation and use of Indirect
PAP 2.7.2,6.3 | ancient shrines.

CR-7 CRMP 4.2.1.6 | Kahu K Mauna shall take the lead in determining the Indirect

appropriateness of constructing new Hawaiian cultural features.

CR-8 CRMP 4.2.1.7 | Develop and adopt a management policy for the UH Indirect

Management Areas on the scattering of cremated human
remains.

CR-9 CRMP 4.2.1.8 | A management policy for the culturally appropriateness of Indirect
PAP 6.8 building ahu or "stacking of rocks" will need to be developed by

Kahu K Mauna who may consider similar policies adopted by
Hawai'i Volcanoes National Park.
CR-10 CRMP 4.3.1 Develop and implement a historic property monitoring program | Not Applicable
PAP 5.2 to systematically monitor the condition of the historic district

and all historic properties, including cultural sites and burials.

CR-11 CRMP 4.3.7 Complete archaeological survey of the portions of the Summit | Not Applicable
Access Road corridor under UH management.

CR-12 CRMP 4.2.7 Consult with Kahu Ko Mauna about establishing buffers Indirect
(preservation zones) around known historic sites in the
Astronomy Precinct, to protect them from potential future
development.

CR-13 CRMP 4.3.2, Develop and implement a burial treatment plan for the UH Not Applicable

437 Management Areas in consultation with Kahu K Mauna
Council, MKMB's Hawaiian Culture Committee, the Hawai'i
Island Burial Council, recognized lineal or cultural descendants,
and SHPD.
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cMP

Applicability

 CME. 1. Subplans- | | Management Action-.- | to TMT Project
CR-14 CRMP 4.3.1.6 | Immediately report any disturbance of a shrine or burial site to | Directly
PAP 2.5.1 the rangers, DOCARE, Kahu K Mauna, and SHPD. Applicable
7.1.2 Natural Resources
NR-1 NRMP 4.2.3 Limit threats to natural resources through management of Indirect
permitted activities and uses.
NR-2 NRMP 4.2.3.7, | Limit damage caused by invasive species through creation of Directly
4.3 an invasive species prevention and control program. Applicable
PAP2.7.1,6.3
NR-3 NRMP 4.2.3.8 | Maintain native plant and animal populations and biological Indirect
diversity.
NR-4 NRMP Minimize barriers to species migration, to help maintain Indirect
4.2.3.11 populations and protect ecosystem processes and
development.
NR-5 NRMP Manage ecosystems to allow for response to climate change Indirect
4.2.3.11
NR-6 NRMP 4.4 Reduce threats to natural resources by educating stakeholders | Directly
PAP 2.7.1,4.2, | and the public about Mauna Kea's unigue natural resources. Applicable
52,6.1,6.3,
6.6
NR-7 NRMP 4.1, Delineate areas of high native diversity, unique communities, or | Indirect
4231 unigue geological features within the Astronomy Precinct and at
Hale Pohaku and consider protection from development.
NR-8 NRMP 4.2.3.7, | Consider fencing areas of high native biodiversity or Not Applicable
4.3 popuiations of endangered species to keep out feral ungulates
(applies to areas below 12,800 ft elevation).
NR-9 NRMP 4.3, 4.4 | Increase native plant density and diversity through an out Not Applicable
planting program.
NR-10 NRMP 4.3 Incorporate mitigation plans into project planning and conduct | Directly
mitigation following new development. Applicable
NR-11 NRMP 4.3 Conduct habitat rehabilitation projects following unplanned Directly
disturbances. Applicable
NR-12 NRMP 4.3 Create restoration plans and conduct habitat restoration Directly
activities, as needed. Applicable
NR-13 NRMP 4.1.3.3, | Increase communication, networking, and collaborative Indirect
43,513 opportunities, to support management and protection of natural
PAP4.2,45 resources.
NR-14 NRMP 5.2 Use the principles of adaptive management when developing Indirect
PAP5.1,5.2, | programs and methodologies. Review programs annually and
64,6.7,7 revise any component plans every five years, based on the
results of the program review.
NR-15 NRMP 4.1 Conduct baseline inventories of high-priority resources, as Not Applicable
outlined in an inventory, monitoring, and research plan.
NR-16 NRMP 4.1 Conduct regular long-term monitoring, as outlined in an Not Applicable
PAP 6.4 inventory, monitoring, and research plan.
NR-17 NRMP 4.1.2.3 | Conduct research to fill knowledge gaps that cannot be Not Applicable

addressed through inventory and monitoring.
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e A L , App,licability :y
LM Subdlans oo Meragerenthdtion 10 TT Project
NR-18 NRMP 4.1,4.5 | Develop geo-spatial database of all known natural resources Not Applicable
and their locations in the UH Management Areas that can serve
as baseline documentation against change and provide
information essential for decision-making.
7.1.3 Education and Outreach
EO-1 NRMP 4.1 Develop and implement an education and outreach program. Directly
CRMP 4.3.3 Applicable
PAP2.7.1,4.2,
52,6.1,6.3,
6.6 .
EO-2 NRMP 4.4.2 Require orientation of users, with periodic updates and a Directly
PAP 6.1, 6.6 certificate of completion, including but not limited to visitors, Applicable
employees, observatory staff, contractors, and commercial and
recreational users.
EO-3 NRMP 4.4 Continue to develop, update, and distribute educational Indirect
CRMP 4.3.3 materials
PAP 6.1
EO4 NRMP 4.4.2 Develop and implement a signage plan to improve signage Not Applicable
PAP4.2,52, | throughoutthe UH Management Areas {interpretive, safety,
6.2 rules and regulations).
EO-5 NRMP 4.3, Develop interpretive features such as self-guided cultural walks | Not Applicable
442 and volunteer-maintained native plant gardens.
CRMP 4.3.3
PAP 6.2
EO-6 NRMP 4.4.2 Engage in outreach and partnerships with schools, by Indirect
PAP 5.2, 6.1 collaborating with local experts, teachers, and university
researchers, and by working with the 'Imiloa Astronomy Center
of Hawai'i.
EQ-7 NRMP 4.4.2 Continue and increase opportunities for community members to | Not Applicable
CRMP 5.3 provide input to cultural.and natural resources management
PAP52,6.3, | activities on Mauna Kea, to ensure systematic input regarding
6.8 planning, management, and operational decisions that affect
natural resources, sacred materials or places, or other
ethnographic resources with which they are associated.
EOQ-8 NRMP 4.4.2 Provide opportunities for community members to participate in | Not Applicable
stewardship activities.
7.1.4 Astronomical Resources
AR-1 PAP 5.1 Operate the UH Management Areas to prohibit activities Indirect
resulting in negative impacts to astronomical resources.
AR-2 NRMP 4.2.3.2 | Prevent light pollution, radio frequency interference and dust. Directly
Applicable
7.2.1 Activities and Uses
ACT-1 NRMP 4.2,4.4 | Continue and update managed access policy of 1995 Indirect
PAP 2.5.2, 5.2, | Management Plan.
7
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CMP

Management Action

_ Applicability

NP | Subplans | to TMT Project

ACT-2 NRMP 3.1.1.2 | Develop parking and visitor traffic plan. Indirect
PAP 52,64,
6.6,6.7

ACT-3 NRMP 5.1.2 Maintain a presence of interpretive and enforcement personnel | Not Applicable
CRMP 4.1.1 on the mountain at all times to educate users, deter violations,
PAP4.2,4.4, | and encourage adherence to restrictions.
45,46,52,
6.1,6.2,6.5,
6.6, 6.7

ACT-4 NRMP 4.2.3.1 | Develop and enforce a policy that maintains current prohibitions | Not Applicable
CRMP 4.1.2 on off-road vehicle use in the UH Management Areas and that
PAP 25.1, strengthens measures to prevent or deter vehicles from leaving
2.5.2,28.3, established roads and designated parking areas.
52,6.3,6.5 :

ACT-5 NRMP 4.2.3.1 | Implement policies to reduce impacts of recreational hiking. Not Applicable
CRMP 4.2.34
PAP3.3.7,5.2,
6.2,6.3

ACT-6 NRMP 4.2.3.1 | Define and maintain areas where snow-related activities can Not Applicable
CRMP 4.2.3.2 | occur and confine activities to slopes that have a protective
PAP 3.3.5, 5.2, | layer of snow.
6.1,6.3,6.4

ACT-7 NRMP 6.2.3 Confine University or other sponsored tours and star-gazing Not Applicable
CRMP 4.2.3.1 | activities to previously disturbed ground surfaces and
PAP 2.5.3, established parking areas.
26.2,333,
5.2

ACT-8 NRMP 3.1.3.5 | Coordinate with DLNR in the development of a policy regarding | Not Applicable
3212 hunting in the UH Management Areas.
CRMP 4.2.3.3
PAP 251,
3.36,5.2

ACT-9 NRMP 3.1.4 Maintain commercial tour permitting process; evaluate and Not Applicable
PAP 2.5.3, issue permits annually.
254,333,
43,52,6.1,

. 6.7

ACT-10 | NRMP 3.1.4.2 | Ensure OMKM input on permits for filming activities. Not Applicable
PAP 2.5.3,
3.3.3,43,6.1,
6.7

ACT-11 | NRMP 1.42.3 | Seek statutory authority for the University to regulate Not Applicable

commercial activities in the UH Management Areas.

ACT-12 | NRMP 4.2.3.1, | Ensure input by OMKM, MKMB and Kahu Kii Mauna on | Not Applicable
4.23.7,4.2.3.9 | research permits and report results to OMKM.
CRMP 4.2.6
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Applicability

L OME | Sl oo Menagement Action . to TMT Project.
7.2.2 Permitting and Enforcement
P-1 NRMP 1.4.3 Comply with all applicable federal, state, and local laws, Directly
PAP 24,25, | regulations, and permit conditions related to activities in the UH | Applicable
251,252, Management Areas.
2.5.3,5.1
P-2 NRMP 1.4.3.2 | Strengthen CMP implementation by recommending to the indirect
BLNR that the CMP conditions be included in any Conservation
District Use Permit or other permit.
P-3 NRMP 1.4.3.2 | Obtain statutory rule-making authority from the legislature, Not Applicable
authorizing the University of Hawai'i to adopt administrative
rules pursuant to Chapter 91 to implement and enforce the
management actions.
P-4 NRMP 4.4 Educate management staff and users of the mountain about all | Directly
PAP 4.2,5.2, | applicable rules and permit requirements. Applicable
6.1,6.2,6.5
P-5 NRMP 5.1 Continue coordinating with other agencies on enforcement Not Applicable
PAP4,6.5 needs.
P-6 NRMP 1.4.2.3, | Obtain legal authority for establishing, and then establish, a law | Not Applicable
3.1.3.2,5.1 enforcement presence on the mountain that can enforce rules
PAP 4.4, 4.5, for the UH Management Areas on Mauna Kea.
4.6,52,6.5,
6.6
P-7 NRMP 1.4.2.3 | Develop and implement protocol for oversight and compliance | Indirect
with Conservation District Use Permits.
P-8 NRMP 3.14 Enforce conditions contained in commercial and Special Use Indirect
PAP 25.3, permits.
3.3.3,4.3,45,
4.6,6.5
7.3.1 Infrastructure and Maintenance
IM-1 Develop and implement an Operations Monitoring and Indirect
Maintenance Plan
IM-2 NRMP 4.4 Reduce impacts from operations and maintenance activities by | Directly
educating personnel about Mauna Kea's unique resources. Applicable
IM-3 CRMP 4.1.3 Conduct historic preservation review for maintenance activities | Directly
with potential adverse effect on historic properties Applicable
IM-4 NRMP 4.2.3.7 | Evaluate need for and feasibility of a vehicle wash station near | Indirect
Hale Pohaku, and requiring that vehicles be cleaned.
IM-5 NRMP 4.2.3.5 | Develop and implement a Debris Removal, Monitoring and Indirect
CRMP 4.1.4, Prevention Plan.
434
IM-6 NRMP 3.2.4, Develop and implement an erosion inventory and assessment | Indirect
41.42,4234 | plan.
PAP 2.6.3,
6.3,64
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| Applicability

. CMP. | Subplans | Management Action * to TMT Project
IM-7 CRMP 4.3.4.1 | Prepare a plan, in collaboration with the Department of Not Applicable
Defense, to remove military wreckage from a remote area of
the UH Management Areas, while ensuring protection of natural
and cultural resources.
IM-8 NRMP 4.2.3 Assess feasibility of paving the Summit Access Road. Not Applicable
IM-9 NRMP Evaluate need for additional parking lots and vehicle pullouts Indirect
3.1.1.23 and install if necessary.
PAP5.2,5.4,
6.7
IM-10 NRMP 3.1.3.1, | Evaluate need for additional public restroom facilities in the Not Applicable
3.2.3,42.33 | summit region and at Hale Pdhaku, and install close-contained
PAP 5.2, 6.4, | zerowaste systems if necessary.
6.6,6.7,6.8
IM-11 Encourage existing facilities and new development to Directly
incorporate sustainable technologies, energy efficient Applicable
technologies, and LEED standards, whenever possible, into
facility design and operations.
IM-12 NRMP 4.2.3.3 | Conduct energy audits to identify energy use and system Directly
inefficiencies, and develop solutions to reduce energy usage. Applicable
IM-13 NRMP Conduct feasibility assessment, in consultation with Hawa'i Not Applicable
31123 Electric Light Company, on developing locally-based alternative
energy sources.
IM-14 Encourage observatories to investigate options to reduce the Directly
use of hazardous materials in telescope operations. Applicable
7.3.2 Construction Guidelines
C-1 NRMP 3.2, 4.2 | Require an independent construction monitor who has Directly
oversight and authority to insure that all aspects of ground Applicable
based work comply with protocols and permit requirements.
C-2 NRMP 4.2.3 Require use of Best Management Practices Plan for Directly
Construction Practices. Applicable
C-3 NRMP 4.2.3.1 | Develop, prior to construction, a rock movement plan. Directly
: : Applicable
C4 Require contractors to provide information from construction Directly
activities to OMKM for input into OMKM information databases. | Applicable
C-5 CRMP 4.2.7 Require on-site monitors (e.g., archaeologist, cultural resources | Directly
specialist, entomologist) during construction, as determined by | Applicable
the appropriate agency.
C-6 CRMP 4.2.7 Conduct required archaeological monitoring during construction | Directly
projects per SHPD approved plan. Applicable
C-7 NRMP 4.4 Education regarding historical and cultural significance. Directly
Applicable
C-8 NRMP 4.4 Education regarding environment, ecology and natural Directly
resources. Applicable
C9 NRMP 4.2.3.7 | Inspection of construction materials. Directly
Applicable
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‘Applicability

, CMP . Subplans Management Actlon to TMT Project
7 3 3 Site Recycllng, Decommlssmnlng, Demolltlon and Restoratlon
SR-1 NRMP Require observatories to develop plans to recycle or demolish | Directly
43341 facilities once their useful life has ended, in accordance with Applicable
their sublease requirements, identifying all proposed actions.
SR-2 NRMP Require observatories to develop a restoration plan in Directly
43341 association with decommissioning, to include an environmental | Applicable
cost-benefit analysis and a cultural assessment.
SR-3 NRMP Require any future observatories to consider site restoration Directly
43341 during project planning and include provisions in subleases for | Applicable
funding of full restoration.
7.3.4 Considering Future Land Use
FLU-1 NRMP 5.1.1 Follow design guidelines presented in the 2000 Master Plan. Directly
Applicable
FLU-2 NRMP 4.3.3.1 | Develop a map with land-use zones in the Astronomy Precinct | Not Applicable
based on updated inventories of cultural and natural resources,
to delineate areas where future land use will not be allowed and
areas where future land use will be allowed but will require
compliance with prerequisite studies or analysis prior to
approval of Conservation District Use Permit.
FLU-3 Require cataloguing of initial site conditions for use when Directly
conducting site restoration. Applicable
FLU-4 NRMP Require project specific visual rendering of both pre- and post- | Directly
4.1.4.11 project settings to facilitate analysis of potential impacts to view | Applicable
planes.
FLU-5 NRMP 4.1.4.4 | Require an airflow analysis on the design of proposed Directly
structures to assess potential impacts to aeolian ecosystems. Applicable
FLU-6 NRMP 4.3.3.3 | Incorporate habitat mitigation plans into project planning Directly
process. Applicable
FLU-7 NRMP Require use of close-contained zero-discharge waste systems | Directly
3.1.1.2.6 for any future development in the summit region, from portable | Applicable
toilets to observatory restrooms, if feasible.
7.4.1 Operations and Implementation
Ol-1 Maintain OMKM, MKMB, and Kahu Kii Mauna in current roles, | Indirect
with OMKM providing local management of the UH
Management Areas, and MKSS providing operational and
maintenance services.
0l-2 NRMP 5.1 Develop training plan for staff and volunteers. Indirect
CRMP 5.2
PAP5.1,5.2,
6.1,64,6.5
0lI-3 NRMP 5.1 Maintain and expand regular interaction and dialogue with Indirect
PAP 5.1 stakeholders, community members, surrounding landowners,
and overseeing agencies to provide a coordinated approach to
resource management.
04 PAP 6.6 Establish grievance procedures for OMKM, to address issues Indirect
as they arise.
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an | C , Applicability
, CMP ’ Subplans | Management Actlon e o TMT Project
Ol-5 CRMP 4.1.6, Update and implement emergency response plan indirect
4.35
PAP 6.1, 6.4,
6.5,6.7
7.4.2 Monitoring Evaluation and Updates
MEU-1 NRMP 4.1.3.3 | Establish a reporting system to ensure that the MKMB, DLNR, | Directly
PAP 6.4, 6.6, 7 | and the public are informed of results of management activities | Applicable
in a timely manner.
MEU-2 NRMP 5.2 Conduct regular updates of the CMP that reflect outcomes of Indirect
CRMP 5.5 the evaluation process, and that incorporate new information
PAP 7 about resources.
MEU-3 PAP 7 Revise and update planning documents, including the master Indirect
plan, leases, and subleases, so that they will clearly assign
roles and responsibilities for managing Mauna Kea and reflect
stewardship matters resolved with DLNR.

The following tables detail the measures TMT intends to implement to comply with the CMP
Management Actions directly applicable to the TMT Project. As previously noted, TMT would
comply with OMKM's implementation of management actions indirectly applicable to the TMT

Project.

411

Cultural Resource Management

This section sets forth the management actions that TMT would comply with that are intended to
protect, preserve, and enhance the cultural resources of the UH Management Areas on Mauna
Kea. As described in Section 3, cultural resources include historic properties and cultural
practices. According to the CMP, the desired outcome of implementation of these management
actions is an increase in understanding and appreciation of Native Hawaiian history and cultural
practices related to Mauna Kea to ensure that these practices are protected and respected.

Table 4-2 Cultural Resources Management Actlons (CMP Sectlon 7.1.1)

CMP' Subplans CMP "f\ft‘;iem?,"‘ , TMT Actlon to Comply with CMP Management Action

CR-3 | NRMP 4.4.2 Conduct educatlenel A conS|stent theme of the CMP is that culturally sensitive and _
CRMP 4.3.3 | efforts to generate appropriate educational efforts are the most effective and efficient
PAP 4.2, public awareness method of managing and protecting Mauna Kea's resources.
5.2,6.1 about the importance | Observatory staff and visitors to Mauna Kea should be educated

of preserving the
cultural landscape.

regarding Mauna Kea's cultural landscape, including cultural

practices, historic properties and their sensitivity to damage, and

the rules and regulations associated with their protection and
preservation. TMT would develop and implement such educational
efforts and would comply with this CMP management action
through the following:

o Cultural and Natural Resources Training Program: TMT would
implement a Cultural and Natural Resources Training Program
that will encompass the CMP requirement, including training TMT
employees to respect, honor, and not interfere with cultural or
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cuP

Subplans

- CMP Management
Action

| TMT Action to Comply with CMP Management Action

religious practices and practitioners and teaching ways to reduce
their impact on the cultural resources of the mountain. The
training will also include imparting an understanding of
Polynesian perspectives of astronomy and way-finding to the
TMT staff.

o TMT Outreach Office: TMT would establish an outreach office
and fund two full-time TMT workers to staff the office. The
outreach office is intended to collaborate with community groups
including 'Imiloa and Native Hawaiian groups to support and fund
programs specific to Hawaiian culture and archaeological
resources.

» Mauna Kea Resources Exhibit: Through its outreach office and
in coordination with OMKM and 'Imiloa, TMT would support the
development of exhibits regarding cultural, natural, and historic
resources that could be used at the Mauna Kea Visitor
Information Station (VIS), 'Imiloa, TMT facilities, or other
appropriate locations. Exhibits will include informational
materials that explore the connection between Hawaiian culture
and astronomy.

o Community Cultural Training and Events: TMT would support,
including through financial contributions and the utilization of its
outreach office staff, cultural training and annually host a cultural
event or training. Examples of this include activities such as a
star gazing program at the annual Makahiki festival, workshops
on stone adze making, and workshops on how to recognize
archaeological sites and their importance.

o Sublease Rent: TMT would pay sublease rent to the University,
which would be directed toward Mauna Kea management
through the Mauna Kea Special Management Fund. These funds
may be used by OMKM to support educational efforts to generate
public awareness about the importance of preserving the cultural
landscape of Mauna Kea. ,

It should be noted that many of the above actions which TMT

would implement address the cumulative impacts of astronomy

related development on Mauna Kea, not simply just the TMT

Project. This TMT Management Plan is intended to assist in

managing all of Mauna Kea's resources in the UH Management

Areas, including the resources impacted by the TMT Project as

well as other telescope facilities on Mauna Kea.

CR-14

CRMP
4316
PAP 2.5.1

Immediately report
any disturbance of a
shrine or burial site to
the rangers,
DOCARE, Kahu Ki
Mauna, and SHPD.

TMT would comply with this management action and report any
disturbance to any shrine or burial site to OMKM. Furthermore, as
outlined in Section 3.15 of the TMT Final EIS, TMT would develop
an Archaeological Monitoring Plan in accordance with HAR § 13-
279. Cultural and archaeological monitors will be present at
construction sites on Mauna Kea and have authority to stop work if
cultural finds are made, including historic properties. They will also
inform workers of the possibility of inadvertent cultural finds,
including human remains.
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4.1.2 Natural Resource Management

This section sets forth the management actions that TMT would comply with that are intended to
protect, preserve, and enhance the natural resources of the UH Management Areas on Mauna
Kea. The CMP management actions regarding natural resources were developed with the
following concepts in mind:

1. The high-elevation areas of Mauna Kea represent a unique global resource that should be
preserved for future generations.

2. Management activities shall be focused on limiting the impacts of human activities on
natural resources.

3. The planning and execution of natural resources management programs will involve
input from the larger community, including scientists, educators, volunteers, and the
public—as well as from natural resource managers.

4. Long-term global environmental factors such as climate change must be taken into
account when planning natural resource management activities.

Natural resources management planning will use an ecosystem approach.
6. Adaptive management techniques will be used.

7. The biological and physical resources found in high elevation areas of Mauna Kea and
the unique ecosystems that encompass them deserve further study by researchers and
managers.

According to the CMP, the desired outcome of these management actions is to increase
understanding of the status of natural resources (biotic and abiotic), and identify threats to these
resources in order to better protect and preserve unique geological features, ecosystem functions,
subalpine and alpine habitats, and biological communities through adaptive management of
stressors and threats.

B An ecosystem consists of the plants, animals, and microorganisms within an area; the environment that sustains them; and their
interactions. An ecosystem can be as tiny as an isolated wetland containing only a few species or as large as a tropical rainforest
containing thousands of species.
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Tahle 4- 3 Natural Resources Management Actlons (CMP Sectlon 7.1.2)

ce |

Subplans . 1

- CMP Management
Action

TMT Actlon t Comp|y w1th CMP Management Actlon

NR-2

NRMP
4.23.7,43
PAP 2.7,
6.3

Limit damage caused
by invasive species
through creation of an
invasive species
prevention and control
program.

AIthough OMKM will be developlng a mountain-wide Invasive
Species Prevention and Control Program, in relation to the TMT
Project, TMT would develop an Invasive Species Prevention
and Control Program to aggressively reduce the potential for
invasive species introduction, especially during construction of
the TMT Project. This Program will be developed in
coordination with OMKM. In summary, this Program will include
the following:

¢ Requirements that everyone who plans to pass beyond Hale
Pdhaku brush down their clothes and shoes to remove
invasive plant seeds and invertebrates.

« Regular inspections and washing, at lower elevation facilities
such as the TMT Headquarters, of observatory vehicles and
other items that are regularly transported between the TMT
Observatory and lower elevations.

» Regular monitoring of the habitat along the Access Way and
around the TMT Observatory and the interior of the TMT
Observatory for invasive species, and eradication of such
species when/if found.

« Inspection, by a biologist, of major shipments of new
equipment bound for the TMT Observatory prior to
transportation beyond the TMT Headquarters.

NR-6

NRMP 4.4
PAP 2.7,
42,52,6.1,
6.3,6.6

Reduce threats to
natural resources by
educating stakeholders
and the public about
Mauna Kea's unique
natural resources.

TMT intends to work with OMKM and 'Imiloa to develop exhibits
for the VIS and 'Imiloa regarding important natural resources of
Mauna Kea. In addition to this and as previously detailed, TMT
would develop a Cultural and Natural Resources Training
Program to educate TMT staff, stakeholders and TMT visitors
regarding Mauna Kea's unique and fragile resources. The VIS
and 'Imiloa exhibits and the Training Program are intended to
impress upon those who participate the importance of
effectively stewarding and managing Mauna Kea's varied
resources.

NR-10

NRMP 4.3

Incorporate mitigation
plans into project
planning and conduct
mitigation following new
development.

TMT has actively incorporated mitigation planning into its
project planning process. As detailed in Section 3.4 of the Final
EIS, in planning the TMT Observatory Access Way, TMT made
a concerted effort to limit disturbance and displacement of
sensitive wékiu bug habitat, including the paving of a portion of
the Access Way to reduce the generation of dust where the
Access Way is adjacent to sensitive habitat. As discussed later
in this Management Plan, TMT would develop a Ride-Sharing
Program for TMT staff which will minimize the amount of TMT
related traffic on Mauna Kea as well as reducing the Project's
impact on air quality. In addition, TMT would work with OMKM
to develop and implement a wékiu bug habitat restoration study.
Depending on the results of this study, it could be used to
support the design and implementation of a wékiu bug habitat
restoration plan in the future.
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“Subplans

CMP Management

CMP Action ~TMT Action to Comply with CMP Management Action

NR-11 | NRMP 4.3 Conduct habitat With regards to any unplanned disturbances, TMT would
rehabilitation projects conduct habitat rehabilitation projects to address the
following unplanned disturbance, if any. It should be noted that TMT would
disturbances. implement BMPs to limit the potential for unplanned

disturbances.

NR-12 | NRMP 4.3 Create restoration plans | As detailed above, TMT would work with OMKM to develop and
and conduct habitat implement a habitat restoration study. Depending on the
restoration activities, as | results of this study, it could be used to support the design and
needed. implementation of a Habitat Restoration Plan in the future. In

addition to this, TMT would monitor arthropod activity in the
vicinity of the Access Way portion impacting sensitive, Type 3
wékiu bug alpine cinder cone habitat. Monitoring will be
performed prior to, during, and for at least two years after
construction in this area.

41.3 Education & Outreach

Education includes providing information about natural, cultural, and astronomical resources to
the public, through on-site and off-site materials and programs. Outreach includes activities to
increase public participation in the stewardship of Mauna Kea, community consultation, and
community involvement in resource management activities through volunteer-based programs.
The desired outcome of implementation of these management actions is to build and maintain a
constituency to engage in active and meaningful stewardship of Mauna Kea, through education
and involvement of the public, to support, enhance conservation, and sustain the natural, cultural,
and astronomical resources of Mauna Kea.

It should be noted that the CMP identifies lack of education as a source of unintentional impact
to Mauna Kea's unique cultural and natural resources. TMT would devote substantial resources
towards educational and outreach efforts intended to address this need and mitigate impacts to

Mauna Kea's resources.

Table 4 4: Educatlon and Outreach Management Actions (CMP Section 7.1.3)

cMP | Subplans CMP I\:anagement T™T Actlon to Comply with CMP Management
ction = v Action
EO- | NRMP4.1,4.4.2 | Develop and implement | TMT would implement several measures fo ensure that it is
1/6 CRMP 4.3.3 an education and educating, reaching out to, and engaging in partnerships
PAP 271, outreach program and with the public at large:
4.2,5.2,6.1,6.3, | engageinoutreachand | e TMT would establish an outreach office that would
6.6 partnerships with regularly engage the public, particularly the Native

schools, by collaborating
with local experts,
teachers, and university
researchers, and by
working with the 'Imiloa
Astronomy Center of
Hawai'i.

Hawaiian community.

o TMT would support, including through financial
contributions and the utilization of its outreach office staff,
cultural training and annually host a cultural event or
training. Examples of how this measure might be
implemented include activities such as star gazing
program at the annual Makahiki festival, workshops on
stone adze making, or on how to recognize
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cMP |

CMP Management
~Action -

TMT Actlon to Comply with CMP Management
‘Action ,

archaeologlcal S|tes and their lmpoyrtance

o TMT, through its outreach office and in coordination with
OMKM and 'Imiloa, would support the development of
exhibits regarding cultural, natural, and historic resources
that could be used at the VIS, 'Imiloa, TMT facilities, or
other appropriate locations. Exhibits will include
information materials that explore the connection between
Hawaiian culture and astronomy.

¢ TMT's outreach office would work with 'Imiloa and Native
Hawaiian groups to support/fund programs specific to
Hawaiian culture and archaeclogical resources.

¢ TMT would develop and implement a Cultural and Natural
Resources Training Program in consultation with OMKM
that will include educational instruction and materials
designed to impart an understanding of Mauna Kea's
cultural landscape and provide guidance regarding
appropriate behavior in the summit area plus an
understanding of Mauna Kea's natural resources and how
to protect them.

o TMT will request permission to attend, on an agreed upon
schedule, meetings of the Kahu K Mauna Council. A
TMT representative will be available to review cultural
impact issues, should there be any, related to the TMT
Project.

o TMT would provide periodic tours of the TMT
Observatory, with the Native Hawaiian community invited
at least two weeks prior to the tour.

e TMT would contribute to the funding of transfating modern
astronomy lessons into Hawaiian language for use at
Hawaiian language charter schools.

o TMT would have an open door policy so that TMT's
outreach office could be contacted by the Native
Hawaiian community to discuss issues that may arise
from time to time.

« TMT intends to closely collaborate with OMKM on various
issues, projects and programs

EO-2

NRMP 4.4.2
PAP6.1,6.6

Require orientation of
users, with periodic
updates and a certificate
of completion, including

but not limited to visitors,

employees, observatory
staff, contractors, and
commercial and
recreational users.

Staff of and visitors to the TMT Observatory need to be
sensitive to the fact that they are in a unique place
considered sacred by Native Hawaiians. TMT would
develop a Cultural and Natural Resources Training
Program that will include educational instruction and
materials designed to:
e Impart an understanding of Mauna Kea's cultural
landscape and provide guidance regarding appropriate
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CMP

‘Subplans

CMP Management
Action

TMT Action to Comply with CMP Management
- Action

EO-3

NRMP 4.4
CRMP 4.3.3
PAP 6.1

Continue to develop,
update, and distribute
materials explaining
important aspects of
Mauna Kea.

behavior in the summit area.

o Describe the status, condition, and diversity of natural
resources present on the mountain, including biotic and
physical elements.

« Outline the potential and existing threats to the natural
resources.

» Summarize the protection afforded the natural resources
in various rules and regulations.

o Provide expectations and requirements to avoid habitat
damage, including but not limited to:

- A prohibition on off-road vehicle use.

- The requirements of the Invasive Species Prevention
and Control Program detailed below.

- Watch for and avoid impact with néné along the
roads.

- Restrictions on smoking and other potential sources of
fire.

o Provide steps to take and consider personal safety and
potential hazards of working on the mountain.

The training program would be updated regularly to

incorporate UH Management Area-wide updates by OMKM.

All peaple involved in TMT Observatory operation and

maintenance activities, including but not limited to scientists

and support staff, shall receive the training on an annual
basis. Itis contemplated that this training program may be
opened to other parties including to the staff of other
telescope facilities so as to mitigate the cumulative impacts
of astronomy related development on Mauna Kea's
resources.

41.4

Astronomical Resources

Mauna Kea's unique environment makes it a premiere location for astronomical observation and
research. Astronomical resources shall also be protected. The University's lease of the summit
area provides that the MKSR shall be operated as a buffer zone to prevent the intrusion of
activities incompatible with the use of the land as a scientific complex or observatory. The CMP
specifically identifies light and dust interference as well as certain types of electronic
interference as incompatible with astronomical uses.

Table 4-5: Astronomical Resources Management Actlons (CMP Section 7.1.4)

CMP Subplans CMP I\‘:a:r::)g:lement T™MT Actlon to Comply WIth CMP Management Act|on
AR-2 | NRMP4.23.2 | Preventliight TMT intends to take various measures to prevent light pollution,

pollution, radio
frequency
interference and
dust.

radio frequency interference and dust. To address light
pollution, TMT would limit the use of external lighting such as
vehicle lights by limiting the number of night-time vehicle trips
to and from the TMT Observafory. To address radio frequency
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CMP Management |

Action TMT Act|on to Comply wil h ,CMP Management Act|on

cMP subplans 1

lnterference TMT would aIso I|m|t the amount of cell phone and
walkie talkie usage on the summit of Mauna Kea. Finally, to
control dust, TMT would take several measures such as
spraying water on the TMT Access Way to limit the amount of
dust during construction activities and instituting a Ride-Sharing
Program which will require all personnel working at the TMT
Observatory to ride-share in observatory vehicles beyond Hale
Pohaku, or a lower elevation location, to the summit area. The
TMT vehicles would be selected based on balancing the needs
for fuel efficiency, low emissions, and safety for transportation
to the summit. An average of five vehicles would be used for
day-time trips and two for night-time trips. This required ride
sharing would reduce the total number of Project trips beyond
Hale Pdhaku to the summit area to approximately 9 trips per
day (7 staff trips and 2 other trips, such as deliveries), thus,
lessening the Project's impact on air quality. In addition, a
portion of the road within the Access Way would be paved to
reduce dust generation. The section to be paved would start
where the pavement currently ends on the Mauna Kea Loop
road near the SMA driveway and continue through the SMA
area. This portion of the Access Way is the portion nearest the
existing observatories that could be impacted by dust.

4.1.5 Permitting & Enforcement

Successful stewardship of the. UH Management Areas on Mauna Kea will come, in part, from
balancing development and public access with the enforcement of rules. The desired outcome of
the following management actions is to achieve compliance with existing and any new policies
and regulations designed to manage and minimize human impacts, to preserve and protect
Mauna Kea's resources.

Table 4 6 Permlttmg and Enforcement Management Actlons (CMP Sectlon 7 2 2)
o . : o CMP Management' P tion tc ' len

a8 e Action_ :

P-1 NRMP 1.4.3 Comply w1th all apphcable TMT has and WI|| continue to comp y W|th all appllcable
PAP 24,25, federal, state, and local laws, | federal, state, and local laws, regulations, and permit
251,252, regulations, and permit conditions related to the TMT Project. For example, in
253,51 conditions related to compliance with Chapter 343, Hawai'i Revised

activities in the UH Statutes, TMT developed an Environmental Impact
Management Areas. Statement intended to be used by decision-makers
' reviewing the TMT Project.
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A T - CMP Management TMT Actlon to Comply with CMP Management
cMp ’,S’u,bp lans ~ Action , ' - Action
P-4 NRMP 4.4 Educate management staff TMT would develop a Cultural and Natural Resources
PAP 42,52, and users of the mountain Training Program that would be updated reguiarly.
6.1,6.2,6.5 about all applicable rules and | This program would contain information regarding
permit requirements. applicable rules and requirements governing uses on
Mauna Kea, including but not limited to pertinent
Conservation District Rules, OMKM policies and
procedures, and administrative rules developed by
OMKM. All people involved in TMT Observatory
operation and maintenance activities, including but not
limited to scientists and support staff, would receive the
training on an annual basis.
41.6 Infrastructure & Maintenance

The infrastructure of the UH Management Areas on Mauna Kea includes observatories, support
facilities, and associated support elements (e.g., roadways, electric power supply,
communications network). Activities to maintain infrastructure are on-going, so minimizing the
impact to resources from maintenance activities is essential. In general, there is a need to
minimize the impacts of facilities and the maintenance actions required to keep them operating.

TMT would work with OMKM and the Mauna Kea Observatory Support Services (MKSS) to
identify strategies and protocols to reduce impacts to resources associated with infrastructure and
maintenance practices. Specifically, TMT intends to comply with the following management
actions in relation to TMT Project maintenance activities.

Table 4-7 Infrastructure and Mamtenance Management Actions (CMP Section 7.3.1)

R ~ CMP Management TMT Actlon to Comply with CMP Management
CMP Subplans ~Action : ~Action T
IM-2 Reduce impacts from T™T wouId develop a Cultural and Natural Resources
operations and Training Program that would educate TMT personnel about
maintenance activities by Mauna Kea's unigue resources and how operations and/or
educating personnel about | activities could potentially impact those resources and how
Mauna Kea's unique TMT personnel should conduct themselves or carry out their
resources. duties that would prevent impacts to the resources.
IM-3 CRMP Conduct historic In the event that a TMT maintenance activity has the
413 preservation review for potential to adversely affect a historic property, TMT would

maintenance activities with
potential adverse effect on
historic properties.

develop a Cultural and Archaeological Monitoring Plan for
that activity. Such activities would be those that require
movement or disturbance of any previously undisturbed
material; no such maintenance activities are anticipated at
this time. The monitoring plan would have similar aspects as
the monitoring plan outlined in Apendix A for the initial
construction of the TMT Project. A qualified archaeologist,
selected by OMKM and a cultural specialist, would be on-site
to monitor any impacts, real or potential, of maintenance
activity on archaeological and historic properties. The
monitoring ptan would be reviewed and approved by SHPD
prior to implementation.
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CMP Management

TMT Actlon to Comply with CMP,Management

. CMP ' Subplans T Action _Action B

IM-11 Encourage existing See IM 12 below. However given the specralrzed nature of
facilities and new the structure and the need to reduce potential impacts to
development to incorporate | cultural and natural resources in the summit region, the
sustainable technologies, Project could not achieve any LEED standards for the TMT
energy efficient Observatory.
technologies, and LEED
standards, whenever
possible, into facility design
and operations.

IM-12 | NRMP Conduct energy audits to TMT would work with OMKM on energy efficiency issues,

4233 identify energy use and including conducting energy audits and developing solutions
system inefficiencies, and | to reducing energy usage. TMT recognizes the importance
develop solutions to reduce | of maximizing energy efficiency and has incorporated such
energy usage. design elements into the design of TMT's facilities. TMT has

instituted an active program to analyze the Project's energy
efficiency and implementing the appropriate energy saving
strategies and designs. Plans include solar hot water
systems, photo voltaic power systems, energy efficient light
fixtures, efficient Energy Star rated electrical appliances at all
facilities and maximizing the use of natural ventilation and
lighting.

IM-14 Encourage observatories to | TMT would institute a Waste Minimization Plan that will
investigate options to include an annual audit of products and processes to identify
reduce the use of materials used by and waste produced by the Project and
hazardous materials in iffhow these materials could be replaced by less toxic
telescope operations. materials and waste could be reduced, reused, or recycled.

4.1.7 Construction Guidelines

Construction activities have the potential for direct and indirect impacts to Mauna Kea's unique
resources. Careful planning, however, can minimize these impacts. Plans and protocols are
especially important since construction workers are temporary, unfamiliar with the site, and have
to conduct activities over short durations, often under difficult conditions. The desired outcome
of the following management actions is to minimize adverse impacts to resources during all
phases of construction, through use of innovative best management practices. TMT would
comply with the following CMP management actions in relation to TMT construction activities.
It should be noted that Section 4.3 details the Best Management Practices TMT intends to
implement during construction phase activities.
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Table 4-8: Construction Management Actions (CMP Section 7.3.2)

CMP | Subplans CMPfltl:;?‘gment TMT Action to Comply with CMP Management Action
C-1 NRMP 3.2, | Require an During all construction related activities, an independent, on-site
4.2 independent construction monitor would be present at all appropriate times who
construction monitor would have authority to order any and all construction activity
who has oversight and | cease if and when, in the construction monitor's judgment, (a)
authority to insure that | there has been a violation of the permit that warrants cessation of
all aspects of ground construction activities, or (b) that continued construction activity
based work comply would unduly harm cultural resources; provided that the
with protocols and construction monitor's order to cease construction activities be for
permit requirements. a period not to exceed seventy two (72) hours for each incident.
All orders to cease construction issued by the construction monitor
would immediately be reported to OMKM and DLNR.
It should be noted that TMT would develop Cultural and
Archaeological Monitoring Plans, which would require an
independent construction monitor who will have oversight and
authority to insure that all aspects of ground based work comply
with protocols and permit requirements. A draft of this plan is
provided in a section of the Draft Historic Preservation Mitigation
Plan (Appendix A). These plans would comply with the Hawai'i
Administrative Rules Governing Standards for Archaeological
Monitoring Studies and Reports (HAR § 13-279) and be reviewed
and approved by SHPD prior to implementation. These
construction phase plans would require that any ground disturbing
construction activity be monitored by both a cultural observer and
an archaeologist.
C-2 NRMP Require use of Best TMT would develop and implement a Best Management Practices
423 Management Practices | Plan for Construction Practices (BMP) that will cover a range of
Plan for Construction | topics including dust generation and a protocol for construction
Practices. vehicle washing. In addition, an outline of the best management
practices for construction which TMT would develop is located in
Sections 4.6 and 4.7 of this TMT Management Plan.
C-3 NRMP Develop, prior to -Prior to the commencement of construction-activities, TMT would
4231 construction, a rock develop a Rock Movement Plan that would identify the location
movement plan. and type of source material (cinder, rocks), provide estimates on
the volume of material to be excavated and moved, provide details
regarding the extraction and movement process, and identify a
storage and/or disposal location.
C4 Require contractors to | In coordination with OMKM, TMT would develop and implement a

provide information
from construction
activities to OMKM for
input into OMKM
information databases.

Reporting Plan that would require contractors to provide
information from construction activities to ensure the open flow of
information between TMT, its contractors, and OMKM.
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- CMP Management

™ Actlon toC

C,MP,_ Subplaps "~ Action o Co ,

C-5 CRMP Requwe on-site An mdependent on-S|te construct|on momtorwould be present at

427 monitors {e.g., all appropriate times during construction of the Project. In addition
archaeologist, cultural | to this, TMT would develop Cultural and Archaeological Monitoring
resources specialist, Plans which would enable the construction monitor to have
entomologist) during oversight and authority to insure that all aspects of ground based
construction, as work comply with protocols and relevant permit requirements.
determined by the Similarly, whenever construction, operations or maintenance
appropriate agency. activities include earth movement or disturbance, a qualified

archaeologist, selected by OMKM, and a cultural resources
specialist would be on site to monitor any impacts, real or
potential, of construction activities on archaeological and historical
resources.

C-6 CRMP Conduct required An on-site construction monitor and archaeologist would be

427 archaeological present when construction activities on the Project take place.

' monitoring during Furthermore, TMT has developed a Draft Historic Preservation
construction projects Mitigation Plan which discusses and incorporates archaeological
per SHPD approved monitoring. This Plan was developed in conjunction with
plan. consultation with SHPD and Kahu Ki Mauna and is attached

hereto as Appendix A. Further consultation with various parties is
envisioned for this Plan. Once finalized, this Plan will be submitted
: to SHPD for approval prior to implementation.

C-8 NRMP 4.4 | Education regarding As detailed previously, TMT would develop a Cultural and Natural
environment, ecology | Resources Training Program that would require all construction
and natural resources. | managers, contractors, supervisors, and all construction workers

be trained regarding the potential impact to cultural and
archaeological resources and the measures to prevent such
impact.

C-9 NRMP Inspection of TMT would develop and implement an Invasive Species

4237 construction materials. | Prevention and Control Program to address the potential impact

for the introduction of invasive species during construction.

Components of the program dunng the construction phase of the

Project will include:

 Materials Control and Reduction. All shipments will be repacked
at the Port Staging Area so that only essential packing material
is used for the final transportation to the construction site. This
will reduce the volume of material potentially harboring invasive
species, aid inspection, and minimize the waste generated at the
construction sites. In addition:

- Contractors will be required to inspect shipping crates,
containers, and packing materials before shipment to Hawai'i.

- Pallet wood will be free of bark and treated to prevent the
transport of alien species.

- Items that could serve as a food source for invasive species,
such as food waste and food wrappers, will be collected
separately from other debris and removed from the Mauna
Kea summit region construction sites at the end of each day.

» Washing/Cleaning. Materials and clothing will be washed or
otherwise cleaned prior to proceeding above Saddle Road. This
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CMP Management

CMP | Subplans | " ction

- TMT Action to Comply with CMP Management Action

will be done at lower elevation base yards, such as the Port
Staging Area, and could include:

- A requirement that everyone brushes down their clothes and
shoes to remove invasive plant seeds and invertebrates.

- Arequirement that waste containers be regularly pressure-
washed using steam and/or soap to reduce odors that may
attract bugs.

- A requirement for pressure wash-down of all construction
vehicles and heavy equipment.

« Inspections. Prior to proceeding beyond the Saddle Road, all
construction materials, equipment, crates, and containers
carrying materials and equipment will be inspected and certified
free of invasive species by a trained biologist, selected by
OMKM and approved by DLNR.

» Monitoring. Construction areas above Saddle Road, including
the Batch Plant Staging Area, Access Way, and TMT
Observatory sites will be monitored regularly based on a
schedule developed with OMKM. The monitoring will be carried
out by a trained biologist.

e Control. Invasive species identified during monitoring will be
controlled to prevent spread. Control measures will be
developed and approved by OMKM and implemented by staff
trained by a trained biologist, selected by OMKM.

» Education/Training. The Invasive Species Prevention and
Control Program will include an educational component to the
Cultural and Natural Resources Training Program. It will require
that construction personnel be trained to understand the
sensitivity of the alpine environment and to follow the above
steps, as applicable to their position.

» Updates. The Invasive Species Prevention and Control Program
will be further developed and expanded as necessary and will be
part of project plans and specifications for construction bidding.

4.1.8 Site Recycling, Decommissioning, Demolition & Restoration

TMT intends to decommission, demolish and restore the TMT Project site in compliance with
the Decommissioning Plan. This measure is intended to mitigate some of the Project's impacts
on Mauna Kea's resources in the UH Management Areas. According to the CMP,
decommissioning relates to the process when a facility is deemed obsolete and a determination
has been made by the facility lessee to remove the telescope and restore the site. Demolition
pertains to the actions that result when a structure is no longer needed and the user must remove
all equipment and infrastructure from the site, including the structure. Restoration refers only to
those remedial actions that take place following demolition of observatories. TMT intends to
comply with the following management actions.
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Table 4 9 Decommlssmnmg Management Actlons (CMP Section 7.3.3)

C.MP L;S ubpl an s CMP M an age e m' t A ctlo n TMT Actlon to Com;;\lzt\::’lrt‘h CMP Management ’
SR1_ | NRMP ReqUIre observatorles to develop PIease see SR—3 below.
43341 plans to recycle or demolish
facilities once their useful life has
ended, in accordance with their
| sublease requirements,
identifying all proposed actions.
SR-2 | NRMP Require observatories to develop | Please see SR-3 below.
433441 a restoration plan in association
with decommissioning, to include
an environmental cost-benefit
analysis and a cultural
assessment.
SR-3 | NRMP Require any future observatories | The TMT Observatory and the extent of the Access Way
43341 to consider site restoration exclusively used to access the TMT Observatory would
during project planning and be dismantled and the site restored at the end of the
include provisions in subleases | TMT Observatory's life, in compliance with the
for funding of full restoration. provisions and conditions of the BLNR approved
Decommissioning Plan and amendments.
Deconstruction and site restoration efforts would be
managed by TMT with oversight by OMKM. TMT
intends to decommission and deconstruct the TMT
Observatory upon the end of the Observatory's useful
life and would reasonably restore the Observatory site
and Access Way. TMT decommissioning,
deconstruction and site restoration: is further discussed
in Section 4.5 below. TMT has included in the planned
TMT Project operation budget an annual set aside of
funds intended to be used for decommissioning of the
TMT Observatory and Access Way. The Project
anticipates decommissioning and site restoration
requirements would be included in the sublease.
4.1.9 Future Land Use

Although the CMP is mainly focused on managing Mauna Kea's resources, it appropriately and
necessarily addresses issues related to new land uses and activities and their potential impact on
resources. Specifically, the CMP provides guidance and criteria to evaluate proposed projects
from the standpoint of their potential impacts to cultural and natural resources.

TMT has and would continue to comply with CMP management actions related to future land
uses in the UH Management Areas on Mauna Kea.
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Table 4-10: Future Land Use Management Actions (CMP Sectlon 7.3.4)

CMP Subplans CME nzi?:)?‘ement ] TMT Action to Comply with CMP Management Actlon

FLU-1 NRMP 511 | Follow design guidelines TMT has complied wrth the deS|gn guidelines presented nthe
presented in the 2000 2000 Master Plan and the Master Plan Project
Master Plan. Review/Approval Process. This Process consisted of several

steps designed to ensure compliance with the Master Plan.
TMT completed the pre-design, schematic design and design
development review phases and has been subjected to review
by the design review committee which includes volunteer
community professionals and the MKMB. Construction
documents would be submitted by OMKM following the
granting of a CDUP and prior to construction activity.

FLU-3 Require cataloguing of In order to aid in the eventual restoration TMT has and would
initial site conditions for | continue to document the TMT Observatory and Access Way
use when conducting site | sites prior to the start of construction. This would be
restoration. accomplished with high-resolution surface and aerial

photography, and surveys to document existing natural
conditions and elevations.

FLU-4 | NRMP Require project specific | TMT has provided specific visual renderings of both pre- and

4.1.4.11 visual rendering of both | post-project settings to facilitate analysis of potential impacts
pre- and post-project to view planes. The Final EIS for the TMT Project, specifically
settings to facilitate Section 3.5.3, provides several visual renderings that assist
analysis of potential the reader in analyzing the Project's visual impacts.
impacts to view planes.
FLU-6 | NRMP Incorporate habitat As detailed in this TMT Management Plan, the TMT
4333 mitigation plans into Observatory would be located in Area E on the northern
: project planning process. | plateau of Mauna Kea. This site was chosen partially
because it would not disturb a large amount of preferred wékiu
bug habitat. About 5 percent of the lava flow terrain of Area E
and the Access Way areas can be classified as Type 5 wékiu
bug habitat, with the remainder being Type 4. These types of
habitat are considered to be marginal wékiu bug habitat,
which is theorized to be occupied only during extreme
population outbreaks. Wekiu bugs have not been collected in
Area E or similar nearby habitat in large quantities. In
addition, TMT would work with OMKM on the development
and implementation of a habitat restoration study.
FLU-7 | NRMP Require use of close- TMT would install a zero-discharge waste system at the TMT
31126 contained zero-discharge | Observatory. Therefore, there would be no discharge of any

waste systems for any
future development in
the summit region, from
portable toilets to
observatory restrooms, if
feasible.

wastewater, including domestic wastewater and mirror
washing wastewater, at the summit by the Project. All
wastewater would be collected and transported off the
mountain for treatment and disposal.
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e Fire Prevention and Response Plan. The contractor will prepare this plan based on the
framework provided in Section 3.15.2 of the Final EIS, if applicable.

e Rock Movement Plan. A Rock Movement Plan will be developed prior to construction in
compliance with CMP Management Action C-3. The plan will detail excavation and
grading activities. TMT will balance the excavated (cut) material with the need for fill
(material brought in to raise the ground level) so that there will be a slight amount of
excess cut material.

e National Pollutant Discharge Elimination System (NPDES) permit. The Project will
obtain a Notice of General Permit Coverage (NGPC) for general construction activities.
The contractor will prepare a Site-Specific Best Management Practice (BMP) plan and
submit it to the State of Hawai'i Department of Health (HDOH) for review prior to
construction. The BMP plan will include a Materials Storage/Waste Management Plan
and Spill Prevention and Response Plan which will include measures outlined in Sections
3.15.1 and 3.15.2 of the Final EIS, including measures related to Erosion and Water
Quality, Solid and Hazardous Materials and Waste, Air Quality and Lighting, and
Additional Disturbance and Encroachment. The permit and component plans will
comply with CMP Management Action C-2.

¢ Noise permit and noise variance. The contractor will obtain and comply with both a
noise permit and a noise variance, as applicable.

e Oversize and Overweight Vehicles Permit (OOVP). The contractor will obtain and
comply with an OOVP, as applicable.

421 Additional Disturbance and Encroachment

In addition to the NPDES BMP plan that will require flagging of the planned limits of
disturbance, the location of nearby property boundaries will be surveyed to ensure that the limits
of disturbance do not encroach on neighboring parcels. This will be done at the Batch Plant
Staging Area to prevent encroachment on the Ice Age NAR.

422 Noise

The Project will meet with OMKM and Kahu Kii Mauna to identify cultural events that would be
sensitive to construction noise in the vicinity of the TMT Observatory site and the Batch Plant
Staging Area. The Project will endeavor to reduce construction noise and activities in the
vicinity of cultural practices on up to four days a year identified by Kahu Kii Mauna. In
addition, a connection to HELCO-supplied power will be sought early in the construction
process to reduce the need to operate generators.

4.2.3 Ride-Sharing Program

The Project will institute a Ride-Sharing Program. Participation will be required for workers at
the TMT Observatory construction site. The program will require that construction workers use
designated contractor vehicles to travel beyond Hale Pohaku. This measure is designed to limit
traffic on the Mauna Kea Access Road and limit the potential introduction of invasive species.
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measure will be implemented include activities such as a star gazing program at the
annual Makahiki Festival, workshops on stone adze making, or on how to recognize
archaeological sites and their importance. This measure was partially developed based
on input from participants in the CIA for the Project.

e TMT will support, through financial contributions and the utilization of its outreach staff,
the translation of chants and mele and the use of their teachings; the focus will include
both (a) translation, and (b) developing programs that can be used in schools to spread
what is learned about Hawaiian science and genealogy.

e Through its outreach office and in coordination with OMKM and 'Imiloa, TMT will
support the development of exhibits regarding cultural, natural, and historic resources
that could be used at the VIS, 'Imiloa, TMT facilities, or other appropriate locations.
Exhibits will include informational materials that explore the connection between
Hawaiian culture and astronomy.

e TMT will contribute to the funding of translating modern astronomy lessons into
Hawaiian language for use at Hawaiian language charter schools. This measure was
partially developed based on input from participants in the CIA for the Project.

e TMT will maintain an open door policy so that TMT's outreach management can be
contacted by the Native Hawaiian community to discuss issues.

e Initial and then annual or as-needed tours of the TMT Observatory will be provided, with
the Native Hawaiian community invited at least two weeks prior to the tour.

o TMT will request permission to attend, on a quarterly basis, meetings of the Kahu Ka
Mauna. A TMT representative will be available to review cultural impact issues, should
there be any, related to the Project.

o The TMT facilities will be furnished with items to provide a sense of place and
encourage and remind personnel of the cultural sensitivity and spiritual quality of Mauna
Kea. This will be done to serve as a constant reminder of the lessons learned during the
required annual cultural training to respect, honor, and not restrict or interfere with
cultural or religious practices.

e TMT will implement a Ride-Sharing Program to reduce the number of vehicle trips
between Hale Pohaku and the TMT Observatory. This step could further reduce the
Project's impact to the spiritual and sacred quality of Mauna Kea by reducing dust,
transient noise, and general movements in the summit region.

e TMT's outreach efforts (two full-time staff) will work with 'Imiloa and Native Hawaiian
groups to support/fund programs specific to Hawaiian culture and archeological
resources.

e A $1 million annual Community Benefits Package (CBP) will be provided by the TMT
Observatory Corporation that will be administered by the THINK Fund Board of
Advisors. It is envisioned that THINK Fund purposes could include grants, scholarships,
programs, internships, and summer jobs for students at Hawaiian charter schools.
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4.3.2 Archaeological/Historic Resources
Mitigation measures related to archaeological and historic resources include the following:

e In compliance with the CMP and to mitigate potential effects on cultural practices and
Historic Properties, among other things, a Cultural and Natural Resources Training
Program will be developed and implemented. As discussed in the CMP, the Cultural and
Natural Resources Training Program will include educational instruction and materials
designed to:

- Impart an understanding of Mauna Kea's cultural landscape, including cultural
practices, historic properties and their sensitivity to damage, and the rules and
regulations regarding the protection of historic properties.

- Make it clear that any disturbance of a historic property is a violation of HRS
Chapter 6E-11 and punishable by fine.

- Provide guidance and information as to what constitutes respectful and sensitive
behavior while in the summit area.

The training program will be updated regularly to incorporate UH Management Area-
wide updates by OMKM. All individuals involved in TMT Observatory operation and
maintenance activities, including but not limited to scientists and support staff, will
receive the training on an annual basis.

e To mitigate the TMT Observatory's visual effect within the Historic District:

- In compliance with the 2000 Master Plan, the TMT Observatory has selected the
13N site within Area E, which, as the 2000 Master Plan details, was selected to
minimize the Project's visual effect.

- The Project has attempted to reduce the TMT Observatory's visual impact to the
extent possible. Steps include design efforts to reduce its size, finish the support
building and fixed structure exterior with a lava color, and finish the dome with a
reflective aluminum-like finish similar to the Subaru Observatory.

e To mitigate the Access Way's effect on Kiikahau'ula and the Historic District, the Access
Way:
- Has been designed to reduce disturbance by modifying Option 3 to a single lane
configuration, even though this design is not desirable from an observatory
operation standpoint.

- Will have pavement and a guardrail with a reddish color to blend with the
surroundings.

e To mitigate the generation of wastewater in the summit region, the Project will
implement a zero discharge wastewater system and remove all wastewater from the
mountain for treatment.

e To mitigate the chance of an accidental release of a hazardous substance, the Project will
comply with applicable rules, regulations, and requirements, plus implement measures to
reduce the potential for accidental spills of hazardous substances and reduce the potential
impact of those events should they occur.
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e To mitigate effects related to noise and dust, the Project will implement a Ride-Sharing
Program to reduce the number of vehicle trips between Hale PGhaku and the TMT
Observatory.

e To mitigate the presence of the TMT Observatory during culturally significant events that
take place within the Historic District, TMT Observatory daytime operations will be
reduced to minimize activities on up to four days in observance of Native Hawaiian
cultural practices. TMT will work with OMKM and Kahu K& Mauna to determine days
for such observances. While the observatory will be operated during these periods, this
measure will involve having only a skeleton crew at the observatory, no vehicles will be
visible, noise will be reduced, and no visitors will be allowed.

e To mitigate the general development of the TMT Observatory, the following additional
mitigation measures will be implemented:

- The Project will work with OMKM and 'Imiloa to develop exhibits for the VIS
and 'Imiloa regarding cultural and archaeological resource.

- TMT's outreach efforts (two full time staff) will work with Tmiloa and Native
Hawaiian groups to support/fund programs specific to Hawaiian culture and
archeological resources.

4.3.3 Biologic Resources

The Project will comply with existing regulations and requirements, which will mitigate many of
the potential impacts. The Project's policies to comply with applicable rules and regulations will
include the following CMP Management Actions:

e Management Action NR-6: Implementation of a Cultural and Natural Resources
Training Program. This program will require that TMT personnel receive an annual
orientation regarding natural resources.

e Management Action NR-2: Implementation of an Invasive Species Prevention and
Control Program. This program will outline steps to be taken to avoid the potential
impacts associated with invasive species.

e Management Action FLU-6: The following has occurred or will be implemented:
- The Access Way has been designed to limit disturbance and displacement of

sensitive habitat and will be paved where adjacent to sensitive habitat to reduce
dust-related impacts.

- Construction-phase measures will be implemented to reduce impacts to sensitive
habitat. In addition arthropods will be monitored in the area of the Access Way.

- TMT will work with OMKM on the development and implementation of a habitat
restoration study.

Mitigation measures that go beyond what is required by the CMP and other applicable
requirements related to biological resources include the following.

e The Access Way has been designed to reduce disturbance by modifying Option 3 to a
single lane configuration, even though this design is not desirable from an observatory
operation standpoint.
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e The Project will work with OMKM and 'Imiloa to develop exhibits for the VIS and
Tmiloa regarding natural resources.

e TMT will implement a Ride-Sharing Program. This program will reduce the number of
vehicle trips a day to the summit, including pickup and deliveries to about 9 trips. Dust
generated along unpaved section of the Mauna Kea Access Road and the Access Way
will be reduced relative to the number of trips reduced by the program.

4.3.4 Visual and Aesthetic Resources

Mitigation measures that go beyond what is required by the CMP and other applicable
requirements related to visual and aesthetic resources include the following.

e The location of the TMT Observatory is the primary mitigation for the Project's potential
visual impacts. Because the location proposed for the TMT Observatory is north of and
below the summit of Mauna Kea it will be substantially less visible than if it were to be
placed in a more visible location, such as the summit ridge or pu'u.

e The visual impacts of the TMT Observatory, which will house a telescope with a primary
mirror 98 feet (30 meters) in diameter, are also due to the size of the dome enclosure.
The diameter of the dome is 216 feet. Because the center of the dome will be placed only
36 feet above grade, the observatory will have a height of approximately 180 feet above
grade level. While this will be the tallest observatory on Mauna Kea, it has been
designed to minimize the height of the structure, in turn minimizing the visual impacts.
The telescope itself has been designed to be much shorter, with a focal ratiol4 of /1.0, to
allow for the smallest dome possible. In addition, the enclosure has been designed to fit
very tightly around the telescope, leaving just enough room for a person, only about 20
inches, between the telescope and the dome. For comparison purposes, the Keck
Observatory consists of two telescopes each with mirrors 33 feet in diameter with a focal
ratio of £/1.75; the diameter of each Keck dome is 121 feet. If the TMT Observatory
were to use the same ratio of mirror-to-dome size, it would result in a dome with a
diameter of 364 feet, almost twice the current measurement.

e Finally, the color, or coating, of the dome enclosure has substantial visual implications.
The coating of the dome enclosure will be an aluminum-like coating, similar to that used
on the Subaru Observatory. In general, an aluminum-like coating reflects the morning
sunrise and evening sunset light and stands out during this period, however, during most
of the day the coating reflects the sky, and reduces the visibility of the observatory.

e The support building attached to the observatory dome has been reduced in size, as the
design continues to incorporate items to reduce its visibility from Kiokahau'ula, the
summit cinder cone complex that is a State Historic Property. The building will be lava-
colored and the parking areas will not be visible from Kiikahau'ula, except the visitor
parking area.

e The Access Way incorporates design components to mitigate its visual impact. These
measures include coloring the pavement and guardrail a reddish color to better blend with

¥ Focal ratio (f/) is defined as the ratio of the focal length of the mirror to its diameter.
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the surroundings and using a wire type guardrail to reduce its visibility. In addition, the
embankment facing will be treated so as to blend into the natural environment to the
extent feasible.

4.3.5 Geology, Soils, and Slope Stability

Through compliance with existing regulations and requirements, Project impacts on geologic
resources, soils, and slope stability will be less than significant and no additional mitigation is
required. To comply with applicable rules and regulations, the Project's design features will
include:

¢ Grading in compliance with applicable standards; and

e Compliance with applicable seismic safety regulations and standards in the design of
structures to meet applicable codes to ensure life safety of personnel and visitors.

In addition to these compliance measures, the Project will implement the following mitigation
measures:

e There are noteworthy examples of glacial features near the Access Way, and such
features are presently unappreciated. Interpretive signs will be placed along the Access
Way identifying these noteworthy examples of glacial features to enhance public
interpretation/education efforts. The number and placement of signs will be determined
through consultation and coordination with OMKM. Installation of interpretive signs is
consistent with CMP Management Action EO-4, which calls for improvements to
interpretive, safety, and regulatory signs throughout the UH Management Areas.

e The Project will work with OMKM and 'Imiloa to develop exhibits that reflect the
nationally-recognized natural resources of the MKSR, which is within the Mauna Kea
National Natural Landmark. These exhibits will be utilized by the VIS and 'Imiloa, as
appropriate.

e The design of the Observatory will incorporate techniques to minimize the seismic risk of
potential damage to the telescope and associated equipment. With these measures, the
likelihood of damage will be lessened.

4.3.6 Water Resources and Wastewater

Through compliance with existing regulations and requirements, the Project's impacts on water
resources will be less than significant and no additional mitigation will be required. The
Project's design features and policies to comply with applicable rules and regulations will
include:

e The Project will use storm water dry wells and perform grading to maximize groundwater
recharge.

e The Project will install water efficient fixtures and implement a water saving practices to
reduce the demand for freshwater resources.
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o In compliance with CMP Management Action FLU-7, a zero-discharge waste system will
be installed at the TMT Observatory so there will be no discharge of any wastewater at
the summit.

o Facility engineering measures will be taken to provide proper chemical and fuel storage
enclosures to protect against the release of chemicals or fuel to the environment,
including double-walled piping and tanks for fuel and mirror washing wastewater.

e The Project will develop and implement a Spill Prevention and Response Plan that will
outline measures to appropriately use and store chemicals and require inspections to
ensure that systems are working properly and any necessary maintenance measures are
taken.

4.3.7 Solid and Hazardous Waste and Material Management

Implementation of the design and engineering features, techniques, and management procedures
to comply with existing regulations and requirements will ensure that the Project's impact will be
less than significant, and no additional mitigation is required for solid and hazardous waste and
material management. The Project's design features and policies to comply with applicable rules
and regulations include:

e Collecting all solid waste in secured and covered storage containers and trucking it down
the mountain for proper disposal at an off-site disposal facility.

e Instituting a Waste Minimization Plan, that will include an annual audit to identify waste
produced by the Project and how that waste could be reduced, reused, or recycled.
Implementation of waste minimization practices during design has eliminated the use of
mercury Project-wide, and the use of acetone and MEK at the TMT Observatory.

e Storing a minimal amount of hazardous materials on site.

o Implementation of a Materials Storage/Waste Management Plan and component Spill
Prevention and Response Plan.

¢ Recycling solid and non-hazardous waste material and reusing them to the extent
possible.

e Designs that include specialized space and contained system to collect chemical waste
from the mirror stripping, coating, and washing area floor drain and laboratory.

e Leak detection systems and daily inspection of equipment handling hazardous materials.
e Mandatory training of all personnel handling hazardous materials and waste.

e Regular inspections by a Safety and Health Officer.

4.3.8 Socioeconomic Conditions and Public Services and Facilities

These socioeconomic mitigation measures discussed below will ensure that as many local people
as possible are trained and equipped to fill TMT jobs at most levels, with the further result that
fewer than 140 of the Project's future employees will move to the Island of Hawai'i from
elsewhere.
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e Community Benefits Package (CBP). The CBP will be funded by the TMT Observatory
Corporation and will be administered via The Hawai'i Island New Knowledge (THINK)
Fund Board of Advisors. The THINK Fund Board of Advisors will consist of local
Hawai'i Island community representatives. The CBP funding will commence upon the
start of Project construction and continue throughout the TMT Observatory's presence, so
long as the CDUP is not invalidated or construction stayed by court order. As part of the
CBP, the TMT Observatory Corporation will provide $1 million annually during such
period to the THINK Fund; the dollar amount will be adjusted annually using an
appropriate inflation index (the baseline from when inflation index will be applied will be
the date of start of construction). It is envisioned that THINK Fund purposes could
include:

- Scholarships and mini-grants;

- Educational programs;

- College awards;

- Educational programs specific to Hawaiian culture;

- Educational programs specific to astronomy;

- Educational programs specific to math and science; and

- Community outreach.

Educational initiatives will focus on K-5, 6-8, 9-12, and college. The program could
include support for students to visit 'Tmiloa, TMT, and other observatories.

e Workforce Pipeline Program (WPP). TMT is committed to partner with UH Hilo,
Hawai't Community College (HawCC), and the Department of Education (DOE) to help
develop, implement, and sustain a comprehensive, proactive, results-oriented WPP that
will lead to a highly qualified pool of local workers who could be considered for hiring
into most job classes and salary levels. Special emphasis will be given to those programs
aimed at preparing local residents for science, engineering, and technical positions
commanding higher wages. Therefore, there will be a significant component in the WPP
for higher education on the Island of Hawai'i.

TMT began to refine the WPP with a workforce roundtable in September 2009. The
roundtable initiated information exchanges and close coordination with current and new
programs on Hawai'i Island. Among those organizations which TMT is currently
working with are: UH Hilo, including UH Hilo science, technology, engineering and
math (STEM) programs; HawCC; workforce programs that train, retrain, and place
trainees in jobs; current observatories; the Department of Education; and charter schools.
A dedicated TMT WPP manager will coordinate the program.

In addition, TMT is participating in a County of Hawai'i Workforce Investment Board
initiative with the Mauna Kea Observatories to explore opportunities for marshaling
existing community resources to introduce focused programs within the Hawai'i Island
community to provide the observatories with a broader and stronger qualified local labor
pool, as candidates for careers in the local astronomy enterprise. Key elements of the
planned pipeline program include:
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- Initiation of a TMT workforce committee including members from UH Hilo,
HawCC, DOE, and Hawai'i Island workforce development groups.

- Identification of specific TMT job requirements that UH Hilo, HawCC, and DOE
can use to create education and training programs, and ongoing support for the
identified programs.

- TMT will earmark funds in its annual operations budget which can be used to
support workforce development programs at suitable educational institutions.

- TMT support of the development and implementation of education and training
programs, including at least 4 internships per semester, apprenticeships, and at
least 10 summer jobs for students.

- Creation of a partnership between UH Hilo and TMT partner organizations, such
as Caltech, the UC system, and Canadian universities to attract and develop top
talent. This will include internships, degree programs, and student exchanges.

- Support of, and active participation in, on-going efforts to strengthen science,
technology, engineering and math (STEM) education in Hawai'i Island K-12
schools and informal learning organizations. Examples include the Science and
Engineering Fair, FIRST robotics competitions, and Tmiloa Astronomy Center of
Hawai'i.

- The program will be focused on long term investments to strengthen the current
STEM skills infrastructure, programs, and curricula at UH Hilo, HawCC, and Big
Island K-12 education organizations, especially those serving low income and
first-generation college attending populations. Examples could be the
development or support of astronomy, other sciences, and engineering education
at UH Hilo as well as programs at HawCC that could provide well-qualified
mechanical and electrical technicians. The scope of these investments will
include strengthening language and culture programs and their integration with
science and engineering to broaden the appeal of STEM disciplines to Hawai'i
Island college students while earning and retaining community support.

The Project will start the WPP during the construction phase so that local youth of today
have the qualifications and could be considered for hiring into most job classes and salary
levels with the Project when the operational phase begins.

e Additional Measures. In addition to the CBP and WPP effort discussed above, the
following measures will be implemented by the Project to ensure that the economic
benefit potential for the community and the State is realized:

- To the greatest extent feasible, employment opportunities will be filled locally.
This will include advertising available positions locally first; however, to fill
some positions, which typically require a worldwide search, advertisements will
be simultaneously released both locally and to a wider audience.

- Atleast three full-time positions will be established for community outreach. One
of these positions will focus on the WPP and the others will perform general
outreach activities. General outreach activities will include scientific and
technical outreach to the local community and educational institutions to further
the Project objectives to develop general science and technology education and
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allied employment opportunities. One such activity will include working with
OMKM and 'Imiloa to develop educational, interpretive, and outreach exhibits
and programs, including informational materials that explore the connection
between Hawaiian culture and astronomy.

- Support of, and active participation in, on-going efforts to strengthen science,
technology, engineering and math (STEM) education in Hawai'i Island K-12
schools and informal learning organizations. Examples include the Science and
Engineering Fair, FIRST robotics competitions, and Tmiloa Astronomy Center of
Hawai'i.

- A mentoring program for children will be developed to provide support for those
interested in astronomy, technology, engineering, and math during the entire
elementary school-to-university graduate school educational path, with an
ultimate goal of strengthening STEM skills throughout Hawai'i Island.

- Scholarship programs for students interested in careers in astronomy, engineering,
science, and technology will be established.

4.3.9 Land Use Plans, Policies, and Controls

The terms of the sublease between UH and the TMT Observatory Corporation, other than
observing time and payment of common costs, may be used towards management of Mauna Kea
resources, particularly implementation of management actions detailed in the CMP and
subplans.. Pursuant to HRS § 304A-2170, these funds will be deposited into the Mauna Kea
lands management special fund. According to HRS § 304A-2170, these funds could be used to:

e Manage Mauna Kea lands within the UH Management Areas, including maintenance,
administrative expenses, salaries and benefits of employees, contractor services, supplies,
security, equipment, janitorial services, insurance, utilities, and other operational
expenses; and

e Enforce administrative rules adopted relating to the UH Management Areas of Mauna
Kea.

Therefore, the Mauna Kea lands management special fund, including the TMT sublease rent,
could be utilized to fund OMKM and its implementation of the CMP.

4.3.10 Roadways and Traffic

The Project is not expected to cause a significant impact on roadways and traffic, and no
mitigation measures beyond compliance with applicable regulations, requirements, and
standards, are required. Nevertheless, the Project will implement the following mitigation
measures:

e The Project will institute a Ride-Sharing Program that will be mandatory for TMT
Observatory employees traveling beyond Hale PGhaku. TMT Observatory personnel will
meet at various locations around the island and travel to the summit in observatory
vehicles. The locations will include the Headquarters and/or park-and-ride lots. There
will be an average of 5 vehicles for the day shift and 2 for the night shift, with 5 people
per vehicle. With the implementation of the Ride-Sharing Program for employees plus
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other trips (such as deliveries), it is estimated there will be an average of 9 trips to the
TMT Observatory daily, an 11 percent increase over the existing number of trips beyond
Hale Pohaku.

e TMT will also consider off-peak work hours for Headquarters personnel, if warranted, at
the time of completion of the facilities.

e A 1,600 foot portion of the Access Way will be paved to mitigate the potential impact to
the SMA observatory due to dust from vehicles traveling on the Access Way near the
core of the SMA. The paved section will extend from the current end of pavement near
the SMA building through the SMA area. This measure will also mitigate the visual
effect on cultural resources and effects of dust on natural resources.

4.3.11 Power and Communications

The Project is not expected to cause a significant impact on power and communications
infrastructure, and no mitigation measures beyond compliance with applicable regulations,
requirements, and standards, are required. Nevertheless, the Project will implement the
following mitigation measures:

e A component of the Waste Minimization Plan, discussed above in Section 4.6.7, will be
an annual audit of energy use by the Project. The audit will include examining methods
available to reduce energy use.

e As part of TMT's design work, there is an active program to analyze the environmental
heat loads and energy usage in the telescope enclosure and supporting facilities.
Appropriate energy saving designs will be employed into all aspects of the buildings and
facility design including: high R-rated15 insulation panels, radiant exterior barriers, high
performance window glazing, and air infiltration sealing, for example.

e Energy saving devices will be incorporated into Project facilities such as: solar hot water
systems, photo voltaic power systems, energy efficient light fixtures controlled by
occupancy sensors, and efficient Energy Star rated electrical appliances at all facilities.

4.3.12 Noise

The Project is not expected to cause a significant noise impact, and no mitigation measures
beyond compliance with applicable regulations, requirements, and standards, are required.
Nevertheless, the Project will implement the following mitigation measures:

e Heating, Ventilation, and Cooling (HVAC) equipment will be placed indoors. By
placing the equipment indoors the noise associated with HVAC equipment motors,
evaporators, and condensers will be significantly reduced; the radius of the area exposed
to noise levels greater than the Class A standard will also be reduced.

e The exhaust of the HVAC equipment will be directed through a tunnel duct that exits on
the northwest side of the graded area, which faces away from noise sensitive areas.
Measures along the route of the airflow will also be used to reduce the noise discharging

15 The R-value is a measure of thermal resistance; the higher the R-value, the better the material's insulation effectiveness.
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o Knowledge growth. With TMT, many of the most fundamental questions of the coming
decades could be addressed, such as: What is the nature and composition of the
Universe?; How do stars and planets form?; and Is there life elsewhere in the Universe?

e FEducation. Seek answers to the fundamental question, expose the public to the
discoveries made possible by the TMT, and utilize the TMT as an important educational
tool and to attract top students and scholars in science to partner institutions.

e Outreach and Community. Integrate science and education with culture and
sustainability in the Project is also a core objective of the Project. The TMT partner
institutions are also committed to proper environmental stewardship and the concept of
sustainability planning for operations of the observatory.

In addition, certain mitigation measures listed in Section 4.3 constitute conservation methods and
applications. These include:

¢ Development and implementation of a Cultural and Natural Resources Training Program.
This program will require that TMT personnel receive an annual orientation regarding
natural and cultural resources.

¢ Development and implementation an Invasive Species Prevention and Control Program.
This program will outline steps to be taken to avoid the potential impacts associated with
invasive species.

e Support, through financial contributions and the utilization of its outreach staff, cultural
training and annually host a cultural event or training. Examples of how this measure
will be implemented include activities such as a star gazing program at the annual
Makahiki festival, workshops on stone adze making, or on how to recognize
archaeological sites and their importance. This measure was partially developed based
on input from participants in the CIA for the Project.

e TMT will support, through financial contributions and the utilization of its outreach staff,
the translation of chants and mele and the use of their teachings; the focus will include
both (a) translation, and (b) developing programs that can be used in schools to spread
what is learned about Hawaiian science and genealogy.

e Through its outreach office and in coordination with OMKM and 'Tmiloa, TMT will
support the development of exhibits regarding cultural, natural, and historic resources
that could be used at the VIS, 'Imiloa, TMT facilities, or other appropriate locations.
Exhibits will include informational materials that explore the connection between
Hawaiian culture and astronomy.

¢ Contribute to the funding of translating modern astronomy lessons into Hawaiian
language for use at Hawaiian language charter schools.

o TMT's outreach efforts (two full time staff) will work with 'Imiloa and Native Hawaiian
groups to support/fund programs specific to Hawaiian culture and archeological
resources.

The TMT Headquarters, located outside the Conservation District will also implement certain
conservation methods and applications. These include:
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restoration of the facility site, to the greatest extent possible, to its preconstruction condition.
Below is a basic timeline of the decommissioning process.

Table 4-12: Decommissioning Timeline

Activity

Statement of intention to demolish, abandon, transfer
and/or restore observatory property

Phase | Environmental Site Assessment

At least five years prior to either the termination date of a
sublease, or a sublessee's decision to cease operations,
or as soon as is feasible if decommissioning is to take
place less than five years after a decision is made to

‘Completed within six (6) months of NOI filing

Phase Il Environmental Site Assessment, human
health/ecological risk assessment, remedial action plan
(RAP), if needed

Within one (1) year of Phase | ESA

MKMB and DLNR-OCCL approval

Within six (6) months of Phase | ESA, Phase Il ESA, risk
assessment, or RAP

RAP implementation, if applicable

Submission of Site Deconstruction and Removal Plan
to UH and DLNR-OCCL

One (1) year or more prior to end of sublease or planned
departure from the site, depending on project schedule

One to two (1-2) years prior to start of deconstruction

Conservation District Use Application, if needed16

One to two (1-2) years prior to starf of deconstruction

Other permits, as needed17

One (1) year prior to start of deconstruction

OMKM Review; MKMB and DLNR-OCCL approval

Required prior to commencing implementation of SDRP

Site Deconstruction and Removal Plan Implementation

OCCL

| schedule ag

Submission of Site Restoration Plan to UH and DLNR- |

One (1) year or more prior to end of sublease, or planned
departure from the site depending on project schedule.
Completed according to sublease terms or negotiated
reed to by the sublessee, U and DLNR.

One to two (1-2) years prior to start of deconstruction |

OMKM Review; MKMB and DLNR-OCCL Approval

Required prior to commencing implementation of SRP

Site Restoration Plan Implementation

One (1) year or more prior to end of sublease, or planned
departure from the site, depending on project schedule.
Completed according to sublease terms or negotiated
schedule agreed to by the sublessee, UH and DLNR.

Monitoring

Begins upon completion of site restoration and continues
for at least three (3) years.

16 CDUP application would likely cover deconstruction and removal plans, as well as restoration plans.

17 permits would likely cover deconstruction and removal plans, as well as restoration plans.
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451 Observatory Decommissioning - Mitigation of Astronomy
Related Development

The decommissioning, deconstruction and site restoration of observatories is a key measure
addressing the cumulative impacts of astronomy related development on Mauna Kea. The
discussion below details the University's plans to seek the decommissioning, deconstruction and
site restoration of observatories so as to reduce the number of observatories on Mauna Kea over
the next twenty years. These steps will be taken in accordance with the Decommissioning Plan.
It should be noted that the TMT Project also intends to decommission and deconstruct the TMT
Observatory and the portion of the Access Way exclusively used by TMT as well as implement
measures to reasonably restore the TMT Project site.

The University envisions a future of sustainable and responsible astronomy on the summit of
Mauna Kea. This includes the decommissioning and deconstruction of observatories, site
recycling and the siting of observatories in certain areas so as to minimize the effects of
development. The University recognizes that future plans for Mauna Kea require balanced
management to preserve, protect and enhance the cultural and natural resources of Mauna Kea.
The long-term goal is to eventually have fewer observatories in the summit region, but maintain
Mauna Kea's status as a world class center for education and research.

Currently, there are 11 observatories on Mauna Kea (eight optical/infrared, four radio). Attempts
to predict the timeline for removing ground based optical/infrared observatories from service is
very difficult. In May 2009, the California Institute of Technology (Caltech) announced its
intention to decommission the Caltech Submillimeter Observatory (CSO) and remove it from the
mountain during the period 2016 — 2018. Caltech has since reaffirmed its position to begin
decommissioning in 2016 and intends to restore the CSO site consistent with the terms of its
sublease with UH by 2018.

In addition, The University does not foresees recycling the United Kingdom Infrared Telescope
(UKIRT) observatory site at the end of its sublease or earlier. The University plans on replacing
the UH 2.2-meter observatory with another project in the coming years. For the remaining
observatories, no decommissioning date is foreseen at the present time. Five of the
optical/infrared observatories are relatively new: Keck, Subaru, Gemini, and the UH Hilo 0.9-
meter. All have subleases that expire in 2033. Three of the optical/infrared observatories
(CFHT, IRTF, and UKIRT) have been in operation for 30 years. Over the years, all have had
major upgrades to their instrumentation and to other aspects of their facility. As a result, these
observatories remain scientifically viable and could possibly remain in operation for another 20
years or more or be recycled. Table 4-13 presents the current number of observatories and Table
4-14 below details the number of observatories the University foresees in the MKSR by 2033.

Table 4-13: Current Number of Observatories
Observatory

Optical/infrared: CFHT, UH 2.2m, Gemini, IRTF, UHH 0.9m, Keck, Subaru, and UKIRT
Submillimeter/Radio: SMA, JCMT, and CSO

Radio: VLBA B

Total Observatories Currently in the MKSR 12
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Table 4-14: Number of Observatories by 2033

ptlca nfrared: CFHT, UH 2.2m, Gemini, IRTF, UHH 0.9m, Keck, and Subar
Submillimeter/radio: One of the three submillimeter observatories (SMA,; JCMT, or CSO

"UKIRT and VLBA
Two of the three radio telescopes (SMA, JCMT, or CSO

Thirty Meter Telescope
Total Observatories in the MKSR by 2033

Moving forward, the University foresees that some observatories may be recycled where an
important scientific case can be made. Otherwise, the University intends for observatories to be
decommissioned and deconstructed and the site restored at the end of the observatory's useful
life. It is clear that newer observatories such as Keck, Gemini, Subaru, SMA and the UH Hilo
0.9-meter will almost certainly continue to operate over the next twenty years. Depending on
various circumstances, other facilities, however, are not likely to continue with their operation.
This will lead to a reduction in the number of observatories on Mauna Kea over the next twenty
years, thus, mitigating the overall cumulative impacts of astronomy related development on
Mauna Kea.

4.5.2 TMT Project Decommissioning

The TMT Observatory and the extent of the Access Way exclusively used to access the TMT
Observatory would be dismantled and the site restored at the end of the TMT Observatory's life
in compliance with the Decommissioning Plan. Deconstruction and site restoration efforts
would be managed by TMT with oversight by OMKM. 1t is envisioned that a process similar to
the MKMB-approved Project Review Process would be established to review, guide, and
recommend the disposition of a site, including site restoration. Reviewers would include
OMKM, Kahu Kii Mauna, with MKMB approval required.

Site Decommissioning Plan

A Site Decommissioning Plan (SDP), as described in the Decommissioning Plan would be
required from TMT to document the condition of the observatory site, outline its approach to
decommissioning, and propose a plan for site restoration. The TMT SDP would be developed in
stages consisting of the following four components.

Notice of Intent (NOI)

The purpose of the NOI is for the sublessee to propose whether their site will be removed,
continued for use as an observatory by a third party, or retrofitted for a different use. The NOI
will also contain the intentions for site restoration, and a site description that summarizes the
overall condition and land use, including a description of all structures, equipment, and other
appurtenances.
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Environmental Due Diligence Review

For all cases of potential future use described in the NOI, a Phase I Environmental Site
Assessment of the observatory property will be conducted and the results submitted to the
University and DLNR, Office of Conservation and Coastal Lands (OCCL). The goal of this is to
identify any hazardous substances or petroleum products that may have been released into the
ground, groundwater, or surface water of the property. If recognized environmental conditions
are identified in the Phase I, a more in-depth Phase II investigation may be required.

Site Deconstruction and Removal Plan (SDRP)

The SDRP will document the proposed methods for demolishing, in part or total, any and all
observatory structures and related infrastructure; grading and grubbing the site; stockpiling fill
materials; and solid waste recovery, reuse, and disposal. A SDRP will not be required if
ownership of the observatory is intended to simply be transferred and no
deconstruction/construction activities are proposed.

Specific factors that need to be considered during the development of the SDRP include:

e Cultural Sensitivity. Cultural considerations with respect to deconstruction will be
identified as part of the SDRP assessment and evaluation.

e Extent of Infrastructure Removal and Deconstruction. The foundation will extend below
grade and will require considerable excavation to remove and significant material to
backfill the voids. There are two possibilities with regard to the removal of the TMT
facility and infrastructure:

a. Complete infrastructure removal — the entire facility, including all underground
utilities, pilings, and foundation would be removed to the extent practicable; or

b. Infrastructure capping — all or part of the underground portion of the facility
would be left in place, capped with an impermeable material, and topped with
materials similar to the surroundings.

Site Restoration Plan (SRP)

The SRP will present specific targets for site restoration and describe the methodology for
restoring disturbed areas after the demolition/construction activities described in the SDRP are
completed. The Decommissioning Plan provides that the two primary objectives of site
restoration are (1) restoring the look and feel of the summit prior to construction of the
observatories, and (2) providing habitat for the acolian arthropod fauna.

The level of restoration to be performed and the potential impact of the restoration activities on
natural and cultural resources during and post-activity must be carefully evaluated in the SRP.
Specific factors that need to be considered during the development of the SRP include cultural
sensitivity. Three levels of site restoration have been set forth in the CMP and the
Decommissioning Plan. Establishing three levels recognizes that in addition to the potential
benefits of site restoration, there are also potential impacts. The three levels of site restoration
are:

1. Minimal — would include the removal of all man-made materials and the grading of the
site.
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2. Moderate — would include the removal of all man-made materials, grading of the site, and
enhancing the structure of the physical habitat to benefit the arthropod (insect)
community.

3. Full — would include return of the site to its original topography and restoration of the
arthropod habitat.

The level of restoration to be performed by TMT would be negotiated between TMT, the
University, and DLNR according to the TMT sublease terms and CDUP. Site restoration
activities may involve using cinder or materials similar to the surroundings either to fill holes or
to reconstruct topography. Consideration would be given to where fill material would come
from, how excavation and removal of materials would impact the collection area and any habitat
surrounding the restoration area, and what the cultural considerations are for bringing materials
from a different place on to Mauna Kea.

Upon the completion of site restoration, monitoring of the restoration activities would begin and
continue for at least three years. Results of monitoring activities would be submitted to OMKM.

Management Actions
The CMP also provides several decommissioning management actions, they are:

1. Consider future decommissioning during project planning and include provisions in
subleases that require funding of full restoration (CMP Management Action SR-3).

2. Once the observatory's useful life has ended, develop a recycling and/or demolition plan
(referred to as a SDRP and SRP in the Decommissioning Sub Plan) that considers items
such as waste management and demolition best management practices (BMPs) (CMP
Management Action SR-1).

3. CMP Management Action FLU-3 requires cataloguing the initial site conditions for use
when conducting site restoration in the future.

4. Once the observatory's useful life has ended, develop a SRP in association with the
SDRP, which will include an environmental cost-benefit analysis and a cultural
assessment (CMP Management Action SR-2). The cost-benefit analysis of the three
levels of restoration will consider restoration costs and related impacts, including the
cultural assessment.

To address the first management action, the Project has (a) included in the design of the TMT
Observatory and Access Way the use of almost all excavated material on those sites so that it
would be available for use again during site restoration, and (b) included in the planned TMT
Project operation budget annually setting aside funds that would be used for decommissioning of
the TMT Observatory and Access Way. The Project anticipates decommissioning and site
restoration requirements would be included in the sublease. TMT is committed to preparing the
necessary plans, such as the SDP, SDRP, and SRP, in accordance with the general timeline
presented in the Decommissioning Plan and providing an opportunity for the public to comment
on the plans.
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observatory, minimizing vehicle traffic, reducing noise and prohibiting visitors to the TMT
Observatory.

TMT will provide initial and then annual or as-needed tours of the TMT Observatory, with the
Native Hawaiian community invited at least two weeks prior to the tour. Insofar as practicable,
these tours will be scheduled on the days (up to four each year) on which cultural events are
scheduled.

The Project will comply with the Decommissioning Plan, a sub plan of the CMP. This provides
a detailed methodology for planning the removal of the TMT Observatory and the Access Way
exclusively used to access the TMT Observatory at the appropriate time.

Measures proposed for the summit area where the TMT Observatory and Access Way will be
located that are designed to mitigate unavoidable effects include funding the restoration of the
closed access road on Pu'u Poliahu to its natural state. Existing HELCO pull-boxes and other
utility boxes that are visually distracting or intrusive at the summit and other key locations
visible from other portions of Kiikahau‘ula will be camouflaged by treating them so as to blend
into the natural environment to the extent feasible. The method of treatment will be determined
through consultation with Kahu K@ Mauna and may include one of the following options:
painting the concrete and metal lid to match the surrounding natural colors; or affixing stones
and cinders from near the utility box to the concrete using epoxy.

Construction best management practices (BMPs) will also be implemented to avoid potential
disturbance of land beyond the planned limits of disturbance. Examples of BMPs that will be
implemented include:

e TFlagging the limits disturbance prior to the start of work to clearly indicate equipment
and personnel should not move beyond those limits.

e Implementing a Materials Storage/Waste Management Plan with specific BMPs such as
the use of water-tight trash receptacles that are secured to the ground and have attached
lids that are secured to the receptacles.

e Conducting noise-emitting activities during normal work hours to the extent possible.

Direct Mitigation Measures to be Taken in the Batch Plant Staging
Area

A portion of the Batch Plant Staging Area will be restored to a more natural condition upon the
completion of its use during TMT construction. The area to be restored will depend on how
much excess cut material is available at the end of TMT construction and how much of that
material OMKM needs to reserve for its use for maintenance and other projects. Generally the
restoration will involve placing available excess material within a portion of the Batch Plant
Staging Area to form a more uneven terrain, resembling natural conditions to the degree
possible, and producing a surface that cannot be driven over.

As in the case of the Observatory and Access Way, the Project will meet with OMKM and Kahu
K1 Mauna to identify cultural events that would be sensitive to construction noise in the vicinity
of the Batch Plant Staging Area. On up to four days per year, identified by Kahu K& Mauna, the
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following subsections discuss the construction plan for the crawler crane option at thind Figure
including topics such as site layout and crane maneuvering.

Site Lavout and Crane Access

It is envisioned that the crawler crane would be transported to the 13N site via transp:
and assembled on site. An advantage of this type of crane is that is can be assembled
assistance from a second crane.

The width of the 300-ton crane is approximately 27 feet. The required minimum crai
width is roughly 33 feet around the whole enclosure, and about 40 feet where the crai
setup for lifting; this yields a minimum clearance of approximately 11 feet between tl
and the enclosure.

Ground preparations must be made to take the full bearing load of the crane out to th
width in the specified setup areas. The crawler crane has a pressure on the ground of
with no load. With a 45 ton load (the likely maximum during this project), the presst
ground is 5,600 psf. Ground preparations to handle this load can be achieved by (1) |
the soil, but this may not be possible and will only be known once the geotechnical st
been completed, (2) temporary foundations, or (3) crane mats that spread the load fur
the track widths.

<
A

Figure B-5: 13N Site Crane Layout Plan View
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Attachment B: Grading and
Foundation Plans
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Appendix C. Historical & neertain age

ind in the

Archaeologicalsre
Plan

strict --
n the Mauna

This appendix summarizes information concerning archaeological sites and histori aﬁion
within the Mauna Kea Science Reserve (MKSR). The information presented here Y48 that are
by McCoy and Nees (2010)* as part of an Archacological Inventory Survey of the T2l practices.

conducted on behalf of the University of Hawai‘i between 2005 and 2009. ‘sites are
¢ District has

The inventory survey recorded a total of 263 sites. This number includes 95 previownt under all
sites and 168 new sites. Figure C.1 shows the general distribution of historic propes -6. The
C.1 summarizes the number and variety of historic property types found in the MK

historic properties include two previously identified traditional cultural properties, :
examples of what are commonly called archaeological sites. Shrines are the most c
functional site type. The next most common category are sites located in the Maunz

Quarry Complex which consists of: (1) the quarry proper, which is defined as the s
tool-quality basalt, and (2) diverse activity remains located outside of the quarry pri
defined, but which are directly linked to the quarry because of the presence of adze
manufacturing by-products (e.g., cores, flakes), hammerstones and unfinished adze:

stages of completion. Approximately 11 percent of the sites (29) were classified as

possible burials. Two possible burial sites have associated lithic scatters comprised
manufacturing by-products that suggest the possibility of adze maker interments. T
included in the list of sites that make up the Mauna Kea Adze Quarry Complex. Th

of the historic property inventory is represented by small numbers of diverse site ty

Table C-1: Historic Property Types in the Mauna Kea Science Reserve

Functional Site Type Number Perccz;:)Total
Traditional Cultural Properties 0.76
Shrines 141 53.61
Mauna Kea Adze Quarry Complex Sites 67 2547
Burials and Possible Burials 29 11.03
Stone Markers/Memorials 15 5.70
Temporary Shelters 3 1.14
Historic Campsites 2 0.76
Historic Transportation Route 1 0.38
Unknown Function 3 1.14
TOTAL 263 99.99

2 McCoy, Patrick, Nees, Richard, Final Report, Archaeological Inventory Survey of the Mauna Kea
Reserve, August 2010.
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Figure C-1: Historic Properties and Find Spots within the Mauna Kea Science Reserve

Historic Propesties
. Find Spots
Historic Properties (Areas)

TP

TMT Aceess Way

TMT Gtsenatory Aroa

TMT Unis Grading

Bateh Plant

Mauna Kea Science Reserve Boundary

Existing Roads
Astronomy Procinct Soundary
Natural Asea Reserve {tIAR) Bouadary

Source: McCoy& Nees (2010)
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Traditional Cultural Properties

In 1999, SHPD identified three areas on Mauna Kea as traditional cultural propertic
Two of the three, Kiikahau‘ula and Pu‘u Lilinoe are located in the Science Reserve,
Pu‘u Waiau, is located in the Natural Area Reserve (NAR). The boundaries of the ‘em. The
Mauna Kea were drawn based on geological boundaries of the cinder cones and, inthe storage of
the summit, a series of overlapping, contiguous cinder cones which include Pu‘u Wewater
Kea, Pu‘u Hau‘oki and at least one other unnamed cone. In the case of Kikahau‘uhese USTs
boundaries are also based in part on the near total absence of archaeological sites OHrains) via
The summit thus stands out from the rest of the cultural landscape which is dotted v walled. The
and other cultural remains. the Hilo

1 disposal.

Shrines and Possible Shrines
pport

Shrines are by far the most common site type in the UH Management Areas. A totzility will
54 percent, of the 263 historic properties are shrines that, based on present evidence
occupational religious structures unrelated to the adze quarry. This number include

. . . cturer of the
shrines, where some doubt exists about the presence of uprights because none were

. o . ) . . ems such as

standing position. It is possible that the construction of some shrines was never corr
uprights were removed at a later date.

The quintessential characteristic of all of the sites on Mauna Kea that have been int’"
shrines is the presence of one or more upright stones that the Hawaiians called ‘ehops and valves
‘eho, which translates as “god-stone”. The conventional view of these and other kin
Polynesian “god-stones” is that they were “places for the gods to inhabit,” or “abodw(

. . month
gods,” as opposed to icons or actual representations of the gods.

Mauna Kea Adze Quarry Complex

The Mauna Kea Adze Quarry Complex consists of two physically discrete but func1ie d power go
interrelated parts: (1) the quarry proper, which is defined as the source areas of tool., P
basalt, and (2) diverse activity remains located outside of the quarry proper. Sites I .

. ; . . icipated to
outside of the quarry proper include isolated adze manufacturing by-products (e.g., -
flakes), hammerstones and unfinished adzes in various stages of completion found t
and also found with shrines and possible burials. One of the most important sites is ;

complex that consists of multiple shrines, enclosures and a lithic scatter.

1ections.

id
The survey identified 29 sites with a total of 48 features in the MKSR that have bee
as burials or possible burials. Of the 48 features, five are confirmed burials and 43 a
burials. For the sites classified as possible burials there are compelling reasons, suct
topographic location and morphological characteristics of the structures, to believe t
sites are indeed burials, but because human remains were not seen at the time they w,
they are classified as possible burials. ing of meters

Burials and Possible Burials

, fluid
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Appendix D. Maintenance Plan

Power Transmission

The proposed project and use does not involve power transmission other than power service to
be provided from the current electrical box to the TMT Observatory. This power service will be
installed and maintained by HELCO. HELCO will be granted an easement for the electrical
conducting cable providing power to the TMT Observatory. Maintenance of the power service
will be the responsibility of HELCO and could include periodic upgrades or replacement of the
electrical conducting cable.

Fuel Lines

The proposed project and use does not involve fuel lines other than minor fuel lines connecting
the 2,000-gallon above ground storage tank (AST), which will store diesel fuel, and the
emergency generator. The AST and emergency generator are located roughly 20 feet away from
each other, with the AST located outside the TMT Observatory support building in a concrete
containment pad and fill station and the emergency generator located inside the TMT
Observatory support building adjacent the AST. All fuel lines will be double walled and
designed and maintained per regulatory requirements. The emergency generator system is
discussed below.

Drainage Systems

The proposed project and use does not involve a drainage system. All drainage will occur by
ground surface flow and there will be no underground drainage system.

Unmanned Communication Facilities

The proposed project and use does not involve an unmanned communication facility.

Roadways

The proposed project and use includes the upgrade of an existing 4-wheel drive road in order to
access the TMT Observatory. The road will be paved for a length of roughly 1,600 feet (the
southern portion of the road) and will otherwise be a gravel road. The road will be maintained
by MKSS, including grading and snow removal, using the same methods and on the same
schedule as other roads within the MKSR.

Appendix D — Maintenance Plan TMT Project Management Plan | Page D-1



Other Systems Tape 431),
require a

Zero-Discharge Wastewater and Water Treatment Systems fg;‘;el;’(‘ld

The Project includes a zero-discharge wastewater system and a water treatment syste

zero-discharge system includes a 5,000-gallon underground storage tank (UST) for tl

domestic wastewater and a 5,000-gallon double-walled UST for the storage of waste

potentially containing chemicals from the mirror washing and recoating process. Th

will be connected to waste generation locations (i.e. restrooms and mirror cleaning dred

pipes, with pipes draining wastewater potentially containing chemicals being double red and

USTs will be pumped out as needed and the accumulated wastewater transported to t

Wastewater Treatment Plant (or other permitted treatment facility) for treatment and gervice test

The Project also includes a water treatment facility within the TMT Observatory supj
building. The water treatment facility is not for the treatment of wastewater; the faci Fire Code.

treat potable water to generate pure water for use in the mirror cleaning process. tandos
andpipe

Maintenance related to these systems will follow guidelines supplied by the manufacre part of a
equipment ultimately acquired and installed. Monitoring is anticipated to include ite:
the following:

e Monthly inspections for leaks in pipe work, valves, and containment systems. MIFror

e Periodic six month maintenance (lubrication, seal replacement, etc.) of pumps

(contracted service to local company). recoating
¢ Routine testing every three months for potable water quality and periodic six &illrlltsea
cleaning/flushing of tanks and supply lines.
Emergency Generator =d by the

o . tenance and
The Project includes an emergency generator as a backup should the HELCO-supplig

out. Maintenance of the emergency generator will follow guidelines supplied by the ;, recits of
manufacturer of the equipment ultimately acquired and installed. Monitoring is antic
include items such as the following:

o Weekly:
a. Inspect fuel storage tank, supply line, and containment systems.

«d in the

. . damage, or
b. Inspect air intake system with checks for leaks, holes, and loose conne,| .4
c. Check fuel system and radiator air restriction, hoses, connections, flui

concentration, belts and louver operation. . .
yections will

e Regular monitoring of fuel levels and fuel pump operation. 'ARDOUS
e [Exhaust system checks for leaks, restrictions and flush condensation cap. nent. or
e Annual, semi-annual, and quarterly checks of electrical system with monitoriz

and battery fluid. Recharge batteries if needed. :
lnment area

e Check cooling system radiator for air restriction. Inspect hoses, connections, | control
concentration, belts and louver operation.
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Mirror Cleaning and Recoating g and

The Project includes a mirror cleaning and recoating system. TMT's 492 M1 mirror :
require a new metallic coating every two years. A smaller number of spare mirror se
fresh coatings are provided so that the mirrors can be swapped out in batches of 6-8 ¢
weeks. This continuous weekly process, done during daytime to avoid loss of observw guidelines
will result in all mirrors being replaced every two years. The old mirror coatings ares anticipated
chemically stripped to remove the old metal layer with all wastewater collected by th
discharge wastewater system discussed above. A new metallic reflective layer is app facturer’
vacuum deposition chamber to recoat the mirrors. Maintenance items related to the 1o ror 5

. . . ;ompressor
cleaning and recoating process include:
g on use and

® The smaller secondary M2 mirror and tertiary M3 mirror will be completely rte levels,
from the telescope every two years for recoating of the reflective surface. Thi
expected to take 3-4 days at least and requires the entire telescope to be stopp: .
observing for this duration. The same technique is used to clean and chemical’"

. . . . 1ng to
reflective surface and a new coating applied in a vacuum tank deposition syst £

* In addition, on a weekly basis, all mirror segments of the entire M1 primary e when
be cleaned in-situ in the telescope using a spray of frozen carbon dioxide CO, lief val
similar weekly process with CO, snow will be used to clean the M2 and M3 n° .~ fva ves
while they are installed in the telescope. In addition, every 6-12 months, the I_IES or
mirrors will undergo a more thorough cleaning using a mild detergent- based g atr

washing or peelable soft plastic layer.
IS.

Rotating Dome and Shutter 1at safety

The system responsible for rotating the dome and opening the shutter will require the
maintenance: : . Verify

e Azimuth Rail: Visual inspection of rail wear, bolt torque stripes.

¢ Azimuth Bogies/Lateral Guides: Check bogie load and adjust. Coil springs —
inspection for wear or damage. Bearings — visual inspection, check noise/vibr
lubricate. Bushings (articulating frame & lateral pivot) — check smoothness/ti
Wheels — visual inspection of wear. Replace items as required.

e Azimuth Drives: Motor — visual/noise inspection, seals, brake settings. Geart
visual/noise inspection, check oil level. Replace items as required.

e Azimuth Seals: Visual inspection of seal gap and signs of wear (exterior and i
seals). Check wear of internal surfaces (exterior and interior seals, requires pa
disassembly at sampled points. Replace worn components as required.

e Cap Rail: Visual inspection of rail wear, bolt torque stripes. Visual inspectio
wear, bolt torque stripes. Replace worn components as required.

e Cap Bogies: Check gas pressure and adjust, gas spring visual inspection. Bea
visual inspection, check noise/vibration & lubricate. Bushings (at pivots) — ch
smoothness/tightness. Wheels — visual inspection of wear. Motor — visual/no
inspection, seals, brake settings. Gearbox — visual/noise inspection, check oil
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Pinion — visual inspection or wear, check bushing functionality. Linear guides — visual
inspection, lubrication. Preload spring — visual inspection. Preload wheel - visual
inspection. Replace worn components as required.

Cap Seals: Visual inspection of seal gap and signs of wear (external and internal seals).
Check wear of internal surfaces (external and internal seals, requires partial disassembly
at sampled points). Replace worn components.

Shutter Rail: Visual inspection of rail wear, bolt torque stripes.

Shutter Bogies: Bearings — visual inspection, check noise/vibration & lubricate.
Bushings (at pivots & suspension points) — check smoothness/tightness. Wheels - visual
inspection of wear. Replace worn components as required.

Shutter Drives: Motor — visual/noise inspection, seals, brake settings. Gearbox —
visual/noise inspection, check oil level. Pinion — visual inspection or wear, check
bushing functionality. Linear guides — visual inspection, lubrication. Preload spring —
visual inspection Preload wheel — visual inspection. Replace worn components as
required.

Shutter Seals & Lock: Actuator — visual inspection, lubrication. Bearings (pivot &
locking shaft) — visual inspection & lubrication. Linear guides — visual inspection,
lubrication. Seals — visual inspection of seal alignment and signs of wear or damage.
Gutter — check and clean debris. Replace worn components as required.

Aperture Flaps: Actuator — visual inspection, lubrication. Bearings (pivot & locking
shaft) — visual inspection & lubrication. Seals — visual inspection of seal alignment and
signs of wear or damage. Replace worn components as required.

Vent Doors: Visual inspection (check seals, guide rail/roller wear, gearbox/motor, seals,

. hinges, door openers, and locks). Replace worn components, such as guiderails, seals,

motor/gearbox, magnetic locks, and door opener, as required.

Cranes: the three cranes (Nasmyth (20t), Top-End (10t), and Shutter (10t), will be
maintained follow guidelines supplied by the manufacturer of the equipment ultimately
acquired and installed. A contracted licensed crane inspection contractor will perform
the maintenance and inspection.

Recoating (Repainting) of Dome

In order to maintain the TMT Observatory dome finish, it will be recoated (repainted) as follows:

Refinishing the TMT enclosure exterior will be required every 10-20 years depending on
the surface treatment used to obtain the reflective aluminum-like finish of the TMT
enclosure.

For a painted exterior finish, the paint will be replaced after approximately 20 years,
depending on wear, and will require an exterior scaffolding to prepare and clean the
dome surface and repaint the exterior. This has been estimated to take approximately 2-3
weeks and would be done so as not to significantly disturb observing,.
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e If adhesive backed aluminum film coating is used (e.g. 3M™ Aluminum Foil s and the
then it will need replacement after approximately 10 years. This process will of Access
scaffolding access to either replace the existing film, clean and prepare the sur
apply a new layer of aluminum film. Alternatively the new film layer may be Way
directly over the old surface after cleaning.

levation of
:a (Figure
The Project includes a fire safety system (alarm, water, and gas) that will be maintaine

following guidelines supplied by the manufacturer of the equipment ultimately acquir:

installed. Maintenance is anticipated to including the following:

Fire Safety System

e Sprinkler and Standpipe Systems: Periodic maintenance and inspections and s
by a licensed contractor will be performed every five years.

e Fire alarm system will be tested annually in accordance with State of Hawai'i 1

e Supervisory valve switches (including those which are part of a sprinkler or st:
system), and the water flow (i.e. main drain test) and Inspector's Test which ar
sprinkler system, will be tested semi-annually.

Chemical waste system maintenance (may include part of the
cleaning and recoating)

The TMT Observatory will generate chemical wastes, including mirror cleaning and r
wash water and other wastes. The mirror cleaning and recoating wash water will flow
5,000-gallon double-walled UST in the outdoor equipment area. Some other wastes v
stored in a designated storage area within the TMT Observatory support building.

The 5,000-gallon double-walled UST will be maintained following guidelines supplie
manufacturer of the equipment ultimately acquired and installed. This includes maint
periodic testing of the tank and piping leak detector system. The tank will be emptied
periodically by a licensed contractor and the waste managed appropriate depending or
testing performed on the waste.

The following maintenance measures will be implemented regarding the wastes storec
designed indoor storage area:

e Periodic inspections of waste storage containers for leakage, bulging, rusting, (
dents. Check that containers compatible with the waste in them and are kept ¢
except when waste is actually being added.

e Weekly inspections will be conducted of the 180 day waste storage area. Insp:
check that all containers of hazardous waste are marked with the words "HAZ.,
WASTE" and indicate the date accumulation began. Regular verification of
documentation to ensure waste leaving the facility is ready for disposal, treatm
recycling and is being managed appropriately.

e Periodic inspections to verify there is sufficient aisle space in the waste contait
to allow unobstructed movement of personnel, fire protection equipment, spill

Page E-2
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¢ If an external DIMM/MASS telescope is installed, it will need optical clean
regular checks of alignment, as well as telescope drive maintenance.

Compressed Air System

The Project includes a compressed air system. Maintenance of this system will fol
supplied by the manufacturer of the equipment ultimately acquired and installed. T
maintenance will include the following:

¢ Monitor compressor oil and oil cleanliness. Change the oil according to ma_
recommendations. Maintain oil level and sample the oil every month. Not
lubricant level, color, and pressure. Compare with trended values. Depend™
compressor size, develop periodic oil sampling to monitor moisture, partlcu ’
and other contamination. Replace oil as required.

e Monitor condensate control. Drain fluid traps regularly or automatically. [Rea
receiving tanks regularly or automatically. Service air-drying systems accoi
manufacturer's recommendations.

e Keep air inlet filters clean. Replace particulate and lubricant removal eleme
pressure drop exceeds 2-3 psid. Minimize system leaks. Verify all pressure
are functioning properly. All air-consuming devices inspected on a regular
leakage. Leakage will typically occur in: worn, cracked, or frayed hoses, sf~”
valves and cylinder packing.

e Tighten motor belts tight. Check belt tension and alignment for proper settind shared

e Complete overall visual inspection to be sure all equipment is operating and
systems are in place. [, during the

I take place
e Make sure proper compressor ventilation is available for compressor and inl

operating temperature is per manufacturer's specification.
uced and

e Lubricate motor bearings to manufacturer's specification. ~
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Figure E-2: Arthropod Monitoring Locations in Vicinity of Access Way
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A brief report summarizing the results of the monitoring will be produced and shared
with OMKM, the wekiu bug working group, DLNR, and USFWS.

e Perform arthropod monitoring according to a schedule approved by OMKM, during the
period of construction within the alpine cinder cone habitat. Monitoring will take place
at the general locations outlined above with two traps deployed per location.

Brief reports summarizing the results of each monitoring event will be produced and
shared with OMKM, the w&kiu bug working group, DLNR, and USFWS. The reports
will include the results of all previous monitoring events.

e Perform arthropod monitoring twice a year according to a schedule approved by OMKM;
for a period of two years after completion of construction in that area. Monitoring will
take place at the general locations outlined above with two traps deployed per location.

Brief reports summarizing the results of each monitoring event will be produced and
shared with OMKM, the wekiu bug working group, DLNR, and USFWS. The reports
will include the results of all previous monitoring events.

e Prepare a final report that (a) summarizes the results of the surveys, and (b) discusses the
presence/introduction of new arthropod species (invasive or otherwise) during the
monitoring period.

The following provides an example of a possible monitoring schedule, if construction were to
start in the beginning of the summer:

Appendix E — Arthropod Access Way Monitoring Plan TMT Project Management Plan | Page E-4
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Dr. Donald Straney, Chancellor
University of Hawai'i at Hilo
200 West Kawili Street

Hilo, HI 96720 A L

SUBJECT: CONSERVATION DISTRICT USE PERMIT (CDUP) HA 3568
Thirty Meter Telescope(TMT) :
Mauna Kea Science Reserve, Ka'ohe Mauka Hamakua Dr ’
TMK (3) 4-4-015:009 - _

:c_ic-t, Hawai'i

This is to inform you that on February 25, 2011 the Board of Land and Natural Resources approved
Conservation District Use Permit (CDUP) HA- 3568 for the Thirty Meter Telescope at the Mauna Kea
Science Reserve, Ka'ohe Mauka, Hamakua District, Island of Hawa1 1, TMK (3) 4-4-015:009, subJect 0
the following conditions: #

1. The applicant-shall comply with all applickzible statutes, ordinances, rules, regulations, and
conditions of the Federal, State, and County governments, and applicable parts of the Hawaii
Administrative Rules, Chapter 13-5;

2. The applicant shall obtain appropriate authorization from the Department for the occupancy of
state lands, if applicable; .

3. The applicant shall comply with all applicable Department of Health administrative rules; -

4. Any work done or construction to be done on the land shall be initiated within two (2) years of
the approval of such use, in accordance with construction plans that have been signed by the
Chairperson, and, unless otherwise authorized, shall be completed within twelve (12) years of the
approval. The applicant shall notify the Depaltment in writing when construction activity is
initiated and when it is completed;

5. Before proceeding with any work authorized by the Board, the applicant shall submit four copies
of the construction and grading plans and specifications to the Chairperson or his authorized
representative for approval for consistency with the conditions of the permit and the declarations
set forth in the permit application. Three of the copies will be returned to the applicant. Plan
approval by the Chairperson does not constitute approval required from other agencies;

6. All representations relative to mitigation set forth in the Environmental Impact Statement and
Conservation District Use Application are incorporated as conditions of the permit;

Exhibit A-312
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7. All mitigation measures and management actions contained in the Historic Preservation
Mitigation Plan, Construction Plan, Historical & Archaeological Site Plan, Maintenance Plan, and
Arthropod Monitoring Plan, are incorporated as conditions of this permit;

8. The project will comply with any terms and conditions outlined in the Comprehensive
Management Plan and associated Resource Sub Plans;.

9. The TMT Management Plan is approved, including all specific management ‘actions articulated in
the TMT Management Plan including, Cultural Resources Management, Natural Resources
Management, Education & Outreach, Astronomical Resources, Permitting and Enforcement,
Infrastructure and Maintenance, Construction Guidelines, Site Recycling, Decommissioning,
Demolition & Restoration, Future Land Uses, and Monitoring, Evaluation & Updates. These
management actions and their associated mitigation measures are incorporated as conditions of
this permit;

10. The following additional conditions shall be implemented by OMKM and TMT:

* Ensuring that employees attend mandatory cultural and natural resources training;

» Working with the ‘Imiloa Astronomy Center and OMKM to develop information exhibits
for visitors regarding the natural, cultural and archaeological resources of Mauna Kea;

e Funding the re-naturalization of the closed access road on Poli‘ahu, partially re-naturalize
the batch plant staging area after construction, and camouflage the ut111ty pull boxes in
certain locations to reduce the visual impact from the summit area;

» Implementing an invasive species control program;

e Working with OMKM to develop and implement a habitat restoration study;
e Implementing the “Zero Waste Management” policy;

e Filling employment opportunities locally to the greatest extent possible;

* Mandating that employees traveling beyond Hale Pohaku take part in a ride-sharing program
using project vehicles;

» Using energy savings devices such as solar hot water systems, photovoltaic power systems,
energy efficient light fixtures, and the use of Energy Star rated appliances;

* Providing $1 million annually, adjusted for inflation, for “Community Benefits Package”
which will commence with construction and continue through the term of the sublease. The
package will be administered via The Hawai'i Island New Knowledge (THINK) Fund Board
of Advisors; and

* Partnering with other institutions to implement a Workforce Pipeline Program, headed by at
least one full-time position through the Community Outreach office, to prepare local
residents for jobs in science, engineering, and technical fields;

 The University will ensure that the survey of the power line corridor easement complies with
DLNR standards and is in accordance with the conditions contained in the grant of easement
(including the Mauna Kea Ice Age Natural Area Reserve) that was approved by the BLNR
in August 1985. The University will provide copies of the survey to DOFAW;

e OMKM will consult with the U.S. Fish and Wildlife Service and experts who are advising
OMKV, including representatives from the DLNR, on surveys of the weékiu bug and
invertebrates regarding surveys along the utility corridor, including Pu'u Hau Kea and the
pu'n west of the Parking Area 1;
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¢ The construction contractor will be required to minimize the visual changes to land within
the utility line right-of-way during utility upgrades. Any disturbance outside of the easement
area of the construction corridor will be restored to the extent possible;

¢ The applicant will present a plan for handling recreational parking during construction to the
OCCL for review and approval prior to begmmng construction;

¢ Following construction, TMT shall keep their area clean and free of trash or unattended
tools and equipment, unless authorized by OMKX and OCCL;

» The Archaeological Monitoring Plan will be submitted to the State Historic Preservation
Division for review and approval prior to the onset of construction; and

e TMT remains committed to paying a “substantial” amount for sublease rent. The rent would
be deposited into the Mauna Kea Land Fund, and only used for management of Mauna Kea.

The University will notify OCCL of the date of the tw1ce-annual inspections of the project site,
and allow staff to attend if available;

The'applicant will provide OCCL and BLNR a copy of their annual report to OMKM;

The applicant will allow BLNR to name a DLNR representatlve to participate in the five-year
management review process;

When provided or required, pofable-w‘ater supply and sanitation facilities shall have the approval
of the department of health and the board of water supply;

‘The applicant understands and agrees that this permit does not convey any vested rights or

exclusive privilege;

In issuing this permit, the Department and -Board have relied on the information and data that the
applicant-has provided in connection with this permit application. If, subsequent to the issuance
of this permit, such information and data prove to be false, incomplete or inaccurate, this permit
may be modified, suspended or revoked, in whole or in part, and/or the Department may, in
addition, institute appropriate legal proceedings;

Where any interference, nuisance, or harm may be caused, or hazard established by the use, the
applicant shall be required to take the measures to minimize or eliminate the interference,
nuisance, harm, or hazard;

Should historic remains such as artifacts, burials or concentration of charcoal be encountered
during construction activities, work shall cease immediately in the vicinity of the find, and the
find shall be protected from further damage. The contractor shall immediately contact HPD (692-
8015), which will assess the significance of the find and recommend an appropriate mitigation
measure, if necessary; the applicant will also notify OHA at the same time;

During construction, appropriate mitigation measures shall be implemented to minimize impacts
to off-site roadways, utilities, and public facilities;

No construction work shall be initiated until the applicant demonstrates compliance with all pre-
construction conditions and mitigation measures outlined in this report. Once this condition has
been satisfied, the Department will issue notice to proceed with construction;

If a contested case proceeding is initiated, no construction shall occur until a final decision is
rendered by the Board in favor of the applicant or the proceeding is otherwise dismissed;
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22. TMT shall set aside funds annually in a sufficient amount to allow for site observatory and access
way site restoration;

23. Daytime activities at TMT will be minimized on up to four days per year, as identified by Kahu
Ki Mauna;

24. Other terms and conditions as:may be prescribed by the Chairperson; and

25. Failure to comply with any of these conditions shall render this Conservation District Use Permit
null and void.

In addition, the Board of Land and Natural Resources, on its own motion, decided to hold a contested
case hearing and also delegated to the Chairperson the authority to select a hearings officer to conduct all
hearings for one (1) contested case hearing, with respect to conservation district use application (CDUA)
HA-3568 for the Thirty Meter Telescope by the University of Hawaii at Hilo. :

The Department is in the process of retaining a Hearing Officer to preside over the contested case hearing
process. You may wish to provide us with the contact information for the entity(s) that will be
representing you in these matters.

Please acknowledge receipt of this approval, with the above noted conditions, in the space provided
below. Please sign two copies. Retain one and return the other within thirty (30) days. Should you have
any questions-on any of these conditions feel free to contact Michael Cginat 587-0048.

Ofﬁce of Conservatmn and Coastal Lands

Receipt acknowledged:

Applicant’s Signature

Hloel, ZZ)Z/I

Date

C: CHAIRPERSON/BLNR
MAUNA KEA "ANAINA HOU
KAHEA ENVIRONMENTAL ALLIANCE
KUKAUAKAHI (CLARENCE CHHI\JG)
SIERRA CLUB
E. KALANI FLORES
COUNTY OF HAWAII (OFFICE OF THE MAYOR)
DLNR, DOFAW (NARS)
DLNR, LAND DIVISION
DLNR, HISTORIC PRESERVATION

REF: OCCL: MC
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(808) 733-5562
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February 25, 2011

Board of Land & Natural Resources
State of Hawaii
Honolulu Hawaii 96813

Thank you for your volunteer time on behalf of the citizens of our great state!

Some of you know me as a past president of the Hawaii Island Chamber of Commerce. | come
before you today as one of those citizens | spoke of during my tenure as President. A concerned
citizen. Concerned about our economy, concerned about our children and their future, concerned
about our community, concerned about our mountain. The chamber recognizes the great
responsibility of caring for Mauna Kea. We testified many times that we are here to ensure that
Mauna Kea's resources are protected while still ailowing muitiple uses of the mountain, not just to

get a permit approved. , , '

In my own selfish world of selling real estate one of the issues | deal with on a regular basis is the
quality of our education system. People new to Hawaii hesitate to take positions here as doctors,
teachers, farmers and yes, astronomers because of a less than great school system. However,
programs such as Journey to the Universe have had an amazing impact in our public and private
schools. It is most notable in the public schools. These types of programs bring the fun of learning
STEM courses into the classroom and have reached so many more young people.

Without the astronomy community as a vital resource in my community | can't help but wonder
how many young people would be left behind in the learning process? How many young people
would never know the wonder of the sciences, or find the way to the healthcare field because math
was a hurdle they could not over come before? How many young people just got frustrated
because school was too boring and never graduated, becoming another sad statistic? Sure we
have a long way to go but thanks to the additional support TMT has generously committed to
through its workforce and education pipeline programis, there will be a much needed community
benefit with long-term effects to our community and to the State of Hawaii.

TMT and the astronomy industry are not just structures on the mountain top, they are human
beings with the same love of family, community and Mauna Kea as the rest of us. Please approve
this CDUA at this meeting and move this project forward for the sake of all generations in Hawaii.

ith Aloha,

mealtor®

Mary
Referral & Relocation Certified / 1998 Aloha Aina Realtors Choice Award

Certified Residential Specialist / Certified Residential Broker

2001 Realtor® of the Year Hawaii Assoc. of Realtors®

2001 Realtor® of the Year Hawaii Island Board of Realtors®

2002 Realtor® of the Year Honolulu Board of Realtors®

2003 President Honolulu Board of Realtors®

2006-2011 Hawaii Island Commissioner Hawaii State Foundation on Culture & the Arts
2007 President Hawaii Island Board of Realtors®

2008-08 President Rotary Club of Hilo Bay

2009-2010 President Hawaii island Chamber of Commerce

O'ahu - 1188 Bishop Street, Suite 3412 « Honolulu, Hawai‘i 96813 « www.MaryBegier.com
Hawai'i Island + 101 Aupuni Street, Suite 315+ Hilo, Hawai'i 96720 - Fax: (808) 935-8776
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Sierra Club
Hawai'i Chapter

\ <
& \{ & PO Box 2577, Honolulu, H 96803
4&1 ] KP\S‘\O 806.558.6616 hawaii.chapter@sierraclub.org

RE: AGENDA ITEM K. FOR THE MEETING OF THE BOARD OF LAND AND
NATURAL RESOURCES DATED FRIDAY, FEBRUARY 25, 2011

ITEMK.  CONSERVATION AND COASTAL LANDS

1. Conservation District Use Application (CDUA) HA-3568 for the Thirty Meter
Telescope by the University of Hawaii at Hilo, at Mauna Kea Science Reserve,
Ka'ohe Mauka, Hamakua District, Island of Hawai'i, TMK: (3) 4-4-015:009

2. Request Decision-making by the Board (a) On its Own Motion to Hold a Contested
Case Hearing or Grant Requests by Mauna Kea “Anaina Hou, Fred Stone, KAHEA
Environmental Alliance, Kukauakahi (Clarence Ching), and Sierra Club for a
Contested Case Hearing, and (b) Appoint a Hearings Officer and Delegate to the
Chairperson the Authority to Select Said Hearings Officer to Conduct All Hearings
for One (1) Contested Case Hearing, with Respect to Conservation District Use
Application (CDUA) HA-3568 for the Thirty Meter Telescope by the University of
Hawaii at Hilo, at Mauna Kea Science Reserve, Ka'ohe Mauka, Hamakua District,
Island of Hawai'i, TMK: (3) 4-4-015:009

Aloha. My name is Nelson Ho. I am Co-Chair of the statewide Mauna Kea Issues Committee
for the Sierra Club and submitting this testimony on behalf of the Club. SC is outraged that the
DLNR scheduled the meeting on Oahu. By holding the meeting in Honolulu, BLNR is
presenting an undue hardship on those who wish to provide testimony and information about
this CDUA. 82 people showed up to testify on the Big Island for Sam Lemmo’s hearings, and
more than half were in opposition, not one BLNR member showed up, not even the Big Island
reps. We and the community are being denied an opportunity to fully present our case and
inform your decision. :

Sierra Club has actively spoken out about land mismanagement on the summit since the
early1970’s. I was directly involved with the controversy on the mountain since 1995. In 1998,
I was appointed by UH President Kenneth Mortimer to his Mauna Kea Advisory Committee,
which to my disappointment, drafted the flawed 2000 UH Master Plan.

This staff report on the TMT CDUA is a reflection of the new paradigm of development on
Mauna Kea. It is a polemic and smokescreen to cover up past actions DLNR SHOULD HAVE
TAKEN BUT DID NOT. It attempts to put the blame on those who have sought to rebalance
the priorities and protections on the mountain.

These recommendations justify bad political decisions made by DLNR and UH in the past, not
rational planning decisions. These recommendations tell you the TMT is desirable in this
Conservation District, despite its longterm industrial impacts, despite a flawed management
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scheme and despite adverse, cumulative and significant environmental and cultural impacts.

A decision to approve the TMT CDUA will continue the public subsidies which benefit some
of the richest countries and institutions in the world. This is criminal at a time when this state is
in such financial straits and cutting back on services to the public.

The staff submittal reveals A LOT of bias on the part of staff and fails to demonstrate a legally
~ defensible justification for approving this CDUA.

There is a procedural flaw in the way you approved the UH CMP and how you are now
processing the TMT CDUA. You can not grant approval of the TMT CDUA and proceed with
a contested case hearing. BLNR must complete the contested case hearing process first, then
make a decision based on the findings. '

This CDUA is defective because the breaking and amending of the 1968 lease provisions .
should be explicitly discussed by the BLNR during this hearing process. Changes should Not
made behind closed doors. This flawed CDUA process could unleash a whole new era of
summit development, including even larger telescopes of 50 or 100 meters in size. ATMT
approval will set up a paradigm whereby piece-meal cultural and natural resource protections
- happen only when development continues, which is a form of extortion.

The TMT CDUA proposal significantly erodes the value of environmental review by
diminishing the criteria for assessing the significance of adverse impacts and their potential for
halting or fundamentally altering a proposal. :

This TMT' CDUA attempts to substitute a "community benefits package" for payment of fair
market lease rents (as required by law) significantly harms community efforts to address
longstanding lease rent inequities in the use of conservation lands for observatories without .
just, proper and legal compensation.

And Sam Lemmo wants to blame the Sierra Club for the sorry state of management should the
TMT CDUA be disapproved. This sorry state of management is something Lemmo helped the
UH establish to subsidize development and impoverish conservation efforts. And now he and
the UH wants the BLNR to bless a Ponzi scheme where new telescopes must be welcomed or
the management comes crashing down for lack of money.

Over the last 40 years of telescope development, large areas of the summit have been degraded
or destroyed. The rapid expansion of the industrial footprint in Mauna Kea's conservation
district has been enabled in part by the artificially high subsidies given to telescope developers.
The artificially low rent paid on Mauna Kea results in not enough resources for protecting
habitat, cultural sites, endangered species, water quality, and public access on the sacred
summit. The State Board of Land and Natural Resources has repeatedly cited inadequate
resources as the reason they cannot develop the comprehensive management plan required for
the summit conservation district.

Because Sierra Club already requested a contested case hearing, there is no legal requirement
for us to physically attend this meeting in Honolulu. You have our request on this agenda. We
stand ready to file our formal written request for a contested case hearing by March 7th.
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February 23, 2011

Department of Land and Natural Resources

Board of Land and Natural Resources Board Members
1151 Punchbowl Street

Honolulu, HI 96813

RE: Support of approving the TMT CDUA
VIA EMAIL: adaline.f.cammings@hawaii.gov
Aloha Chair and Members of the Board:

My name is David S. De Luz, Jr. I am a 4h generation Big Island resident, along with my parents
and 2 of my 3 siblings, my wife and 3 of our 4 children and 5 of our grandchildren. The Big
Island is also home to our family business and we have been pnv1leged to serve our community
for over 50 years.

I believe this is important for you to know a little bit of who I am and what. I do and why I
strongly support the approval of the TMT CDUA. It is my belief that TMT is the renewed
opportunity of allowing our island, our people and our communities the capacity to offer current
and future generations of Big Islanders the ability to prepare us of an improved way of life thru
the education and cultural initiatives that they will assist us in building.

In our business, and having the opportunity working both on the East and West sides of our
island, I have encountered numerous individuals, companies and the like in coming to our island,
reaping the benefits and leaving when things didn’t work out for them. TMT on the other hand,
took the time and a very concerted and deliberate effort to learn who we were, as a people, as a
culture and as a community and took steps to reach out and make every effort to learn and
understand who and what we are about.

Although there is no perfect solution and not all of our people and communities will concur with
TMT’s efforts, I believe that TMT thru it actions such as their commitment to the THINK fund
and having the Hawaii Community Foundation administrate, working with local business,
educations and various county and state agencies if drafting and formulating the infrastructure
for local Big Island workforce pipeline implementation have demonstrated that they are here to
stay and want to be part of our Big Island community.

[aTIL®) KONA
811 Kanoelehua Avenue - Hilo, HI 96720 74-5504 Kaiwi Street « Kailua-Kona, HI 96740
Sales: [808) 935-2920 - Service: {B0B) 969-3112 - Parts: (808} 969-1651 Sales: (808) 329-8517 - Service: (808} 329-4520 - Parts: {BOB) 329-7724

New & PreOwned Vehicles - 175 Wiwoole Street - {808} 961-3015
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I and our business support the TMT CDUA because in our opinion, we believe that this project is
in the BEST interest of our Big Island people and community.

We can continue to dwell on the past and what did not happen OR we can be bold and decide to
move forward and continue to improve and learn from our past lesion, NOT repeat what did not
work, but at the same time take what we have learned and leverage from these expenences that
we mayto benefit our Island, its people, its culture and our commumtles :

I thank you for the opportunity to offer you my testimony and ask that you please consider
approving the TMT CDUA.

Sincerely, ' |
David S De Luz, Jr.
Vice President of Special Projects
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