Appendix B. Construction Plan
This Construction Plan covers the three Project components to be built within the Conservation
District: (1) the Access Way, (2) the TMT Observatory, and (3) utility extensions and upgrades.
It outlines the anticipated construction schedule and the methods to be employed to complete the
work are also described.
The contractor(s) selected to build the TMT Observatory and Access Way will be required, in its
contract documents, to comply with the mitigation measures outlined in the Final EIS. This will
entail complying with (and in some cases preparing) the following:
Reporting Plan. A Reporting Plan will be developed by TMT and their contactor and
implemented in coordination with OMKM to provide information from construction
activities to OMKM. This plan and its implementation will comply with CMP
Management Action C-4.
Project-specific Safety and Accident Prevention Plan. TMT‟s contractor will prepare this
plan.
Cultural and Archaeological Monitoring Plan. A draft of this plan is provided as a
component of the Draft Historic Preservation Mitigation Plan (Appendix A of the TMT
Project Management Plan). This plan will be refined as the design and schedule for TMT
construction is finalized; the plan will then be submitted to SHPD for review and
approval. The plan requires 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. This plan and its implementation will comply with
CMP Management Actions C-1, C-5, and C-6 plus HAR section 13-279.
Cultural and Natural Resources Training Program. This program will be developed by
OMKM in coordination with TMT and other stakeholders. Construction workers will be
required to receive annual cultural and natural resources training in compliance with
CMP Management Actions C-7 and C-8.
Invasive Species Prevention and Control Program. This program is described in Section
1.6 below and will be further refined by TMT and their selected contractor in
coordination with OMKM. This plan will comply with CMP Management Action C-9.
Waste Minimization Plan. TMT‟s contractor will prepare this plan as it relates to the
construction phase of the Project.
Ride-Sharing Program. TMT‟s contractor will prepare the construction phase part of this
plan based on the framework provided in Section 3.15.2 of the Final EIS.
Fire Prevention and Response Plan. TMT‟s contractor will prepare this plan based on the
framework provided in Section 3.15.2 of the Final EIS, if applicable.
Rock Movement Plan. TMT and their contractor will prepare this plan in coordination
with OMKM based on the framework provided in Section 1.2.1 below. This plan will
comply with CMP Management Action C-3.
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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; the plan 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. This permit and component plans will
comply with CMP Management Action C-2.
Noise permit and noise variance. TMT‟s contractor will obtain and comply with both a
noise permit and a noise variance, as applicable.
Oversize and Overweight Vehicles Permit (OOVP). TMT‟s contractor will obtain and
comply with an OOVP, as applicable.

1.1 Schedule
The conceptual Project construction schedule is presented in Table B-1. Project construction
could begin as early as 2011 and take approximately seven years to complete.
Table B-1: Anticipated Construction Timeline
Phase

Start

End

Grading and foundation
Access Way
TMT Observatory 13N Site grading
TMT Observatory foundation
Electrical upgrades
Observatory construction
Dome assembly (exterior cranes active)
Internal telescope assembly
Support building construction (including foundation)
Observatory finish
Batch Plant Staging Area restoration/naturalization
Telescope/instrument testing

2011
2011
2011
2012
2012
2012
2013
2015
2015
2015
2017
2017

2013
2012
2012
2013
2012
2017
2015
2017
2017
2017
2017
2018

Source: TMT Observatory Corporation, July 17, 2010.

Drawings illustrating the construction phasing are provided in Attachment A.
Construction activities will take place 12-15 hours a day, seven days a week; however, work
times will vary depending on activities and some special operations or construction phases will
require longer work hours. Winter weather conditions at the TMT Observatory site will interrupt
construction at times, until the dome is completed.

1.2 Grading, Underground Utilities, and Foundation
This section discusses ground level and underground construction activities. The grading of the
Access Way and TMT Observatory will take place first, followed by TMT Observatory
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foundation work. Plans, which illustrate proposed changes in contours, are included in
Attachment B.

1.2.1

Rock Movement Plan

Project construction will require the excavation of rock from the TMT Observatory site and
along the Access Way. Along the Access Way, the need to excavate rock is primarily governed
by the need to generate a smoothly sloping road and the need to bury utilities within the Access
Way. At the TMT Observatory site, excavation is necessary to prepare a level work surface plus
place a foundation for the telescope and the observatory dome. TMT and their contractor will
prepare a Rock Movement Plan prior to construction in compliance with CMP Management
Action C-3 and submit it to the Office of Mauna Kea Management (OMKM) for review and
approval. The Rock Movement Plan will detail excavation and grading activities.
Preliminary engineering plans indicate that the total volume of excavated material (“cut”
material) will be 64,000 cubic yards. These preliminary engineering plans, which illustrate
proposed changes in contours, are included in Attachment B. The estimated cut and fill volumes
are based on geotechnical assumptions concerning the subsurface in the area and could change
following the completion of geotechnical borings. As summarized in Table B-2, roughly 32,000
cubic yards of the cut material will be reused at the TMT Observatory site or Access Way. An
estimated 32,000 cubic yards of material will be excess cut and will be used to provide some
restoration of the Batch Plant Staging Area and a portion of which will be stored at a location
designated by OMKM for use as determined by OMKM. By using most of the material on the
TMT Observatory site and Access Way, that material will be available for later use to restore the
TMT Observatory site and the portion of the Access Way exclusively used by TMT during
decommissioning.
Table B-2: Estimated Cut and Fill Volumes
Site
TMT Observatory 13N site
Access Way
Batch Plant Staging Area
Saved for OMKM Use

Source: TMT Observatory Corporation, July 17, 2010.

Cut
(cubic yards)
34,000
30,000
None
NA

Fill
(cubic yards)
29,000
3,000
30,000
2,000

No soil or cinder that originates off the mountain used as fill within the Conservation District.
Some courser material from on-island quarries will be transported to the TMT Observatory site
and used under concrete foundation slabs as “base course”. Aggregate from on-island quarries
will also be used to make the foundation concrete.

1.2.2

Batch Plant

TMT will re-establish a temporary concrete batch plant at the previously utilized “Batch Plant
Staging Area”. Prior to utilizing the Batch Plan Staging Area, the site will be cleared of invasive
species to the extent practicable, if any are observed by a biologist inspecting the area prior to
use. Best management practices (BMPs) will also be installed to (a) limit the potential for the
later establishment of invasive species; (b) limit the production of dust and mud; (c) limit and
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control stormwater run-on, runoff, and quality; and (d) prevent disturbance of undisturbed areas
beyond the previously disturbed batch plant area.
The batch plant will be required to produce roughly 5,900 cubic yards of concrete for the TMT
Observatory foundations. As discussed above, this volume is an estimate based on geotechnical
assumptions concerning the subsurface in the area and could change following the completion of
geotechnical borings.
No mass grading of the Batch Plant Staging Area is planned prior to use of the site as a batch
plant other than the storage of excess material from the TMT Observatory site and Access Way
within the area. The stored material will be placed such that the entire Batch Plant Staging Area
can be utilized (i.e., it will be graded and compacted after placement so that it can be driven over
rather than left in a pile). The Project will utilize the area using a layout similar to that used by
previous projects that utilized the area as a batch plant. During the Project‟s use of the Batch
Plant Staging Area there will be temporary stockpiles of soil and rock, a concrete batch plant,
and construction materials staged within the area.
Once the Project‟s use of the Batch Plant Staging Area is complete, the stored excess material
will be regraded. The excess material will be utilized to restore/naturalize the Batch Plant
Staging Area to the degree practicable. A portion or all of the excess material will be spread
over a portion of the Batch Plant Staging Area in such a way as to create a rough, more natural
surface that could not be driven over. Some of the excess material may be left in a stockpile
within the Batch Plant Staging Area depending on OMKM‟s desires. This restoration of the
Batch Plant Staging Area would reduce the size of the Batch Plant Staging Area that could be
used for parking and other uses following the construction of the TMT Observatory; however,
the restored area could be temporarily reclaimed as a staging area by future projects, if needed.

1.2.3

Access Way

The Access Way has two distinct sections (1) the southernmost portion where the Access Way
will follow existing roads on cinder, and (2) the rest of the Access Way where it will primarily
follow existing roads on lava flows. These two sections are discussed below.
Southernmost Cinder Section
Generally, grading along the Access Way will be performed to achieve a smooth and level travel
surface. In the cinder section, the existing 4-wheel drive road (the “jeep trail”) travel surface has
degraded over the years and no longer provides a level travel surface. Where the Access Way
occurs on the cinder lower slope of Pu„u Hau„oki, the Access Way features will be as illustrated
in Figure B-1 – a 12 foot wide paved travel way (1 lane), a four foot paved shoulder with
drainage channel and guardrail, and slope graded to 2.5:1.
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Figure B-1: Cross Section of Access Way in Southernmost Cinder Section Overlapping 4Wheel Drive Road
Lava Flow Section
Generally, grading along the Access Way will be performed to achieve a smooth travel surface.
In the lava flow section the Access Way will follow an existing SMA road and the 4-wheel drive
road through Area E. Although the SMA road already provides a smooth travel surface, grading
will be done to raise the grade of the travel surface in order to protect the SMA utilities under the
roadway, as illustrated in Figure B-2. During early construction activities when sufficient
material has not been cut to install the 18-inch cushion over the SMA utilities as shown in the
figure, steel plates will be used to cover and protect the SMA utilities until sufficient material is
available.

Figure B-2: General Cross Section of Access Way in Lava Flow Section Overlapping SMA
Road
In addition to the steps discussed above to protect the SMA utilities where the SMA utilities and
TMT utilities run parallel to each other, additional measures will be taken where they cross.
They will cross at two points – (1) where the SMA road branches to a SMA pad on the east side
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of the SMA Area near where the Access Way comes off the cinder cone, and (2) where the SMA
road and the 4-wheel drive road split. At those locations additional measures will be taken to
protect the SMA utilities, including the use of steel plates and additional cushion so that the
TMT utilities can cross over the SMA utilities but still provide the necessary cover over the TMT
utilities.
The 4-wheel drive road portion in the cinder cone section will have to be graded to a greater
extent because it is not straight and the slope changes dramatically. Throughout the lava flow
section, the Access Way features will be as illustrated in Figure B-3 – a 24 foot wide gravel
travel way (two lanes), one foot shoulders, and slopes graded to 2.5:1. The slopes beyond the
shoulder of the Access Way will vary depending on the topography and steeper embankment
slopes may be used depending on geotechnical conditions encountered.

Figure B-3: General Cross Section of Access Way in Lava Flow Section Overlapping 4Wheel Drive Road
Utilities
A trench for electrical and communications lines will be excavated along the Access Way on one
side of the road as illustrated in Figure B-1, Figure B-2, and Figure B-3. The conduits will be
encased in concrete per governing code requirements. Excavated material will be used to raise
the Access Way road surface where required to improve grades on the road and to provide a
smooth and level driving surface where a rough surface from excavation will otherwise be
exposed.

1.2.4

TMT Observatory

The limits of grading activities (the area that will be affected by the cut and fill), the existing
contours, and proposed contours at the TMT Observatory 13N site are shown in Figure B-4.
Grading and foundation details are illustrated on preliminary plans included in Attachment A and
B.
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Figure B-4: TMT Observatory 13N Site Grading Plan
The construction at the TMT Observatory site will start with the rough grading of the 13N site,
followed by the excavation for foundations, as depicted in the construction sequence drawings
provided in Attachment A.
The TMT pier foundation will consist of a continuous, circular outer wall shallow concrete
spread footing that will bear on the soil at a depth of approximately 20 feet below the finished
floor grade. There will be a central shallow concrete pad for a pintle bearing, used to hold the
center of rotation of the telescope in place when at rest, that will bear on the soil at a depth of 16
feet below finished floor grade. The central shallow concrete pad will be connected to the
telescope pier outer wall and footing with six radial concrete spokes. A utility tunnel bearing on
the soil at a depth of 21.5 feet below the finished floor elevation will connect the telescope pier
with the mechanical equipment room on the utility level of the support building. A utility tunnel
for venting warm air from the mechanical room out to the north side of the site will bear on the
soil at a depth of 21.5 feet below the finished floor elevation.
The dome foundation will be shallow continuous spread footings bearing at a varying depth of 6
to 10 feet below finished floor grade, depending on the depth of original rock. Floors will be
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concrete slabs-on-grade bearing on a six-inch layer of material obtained from excavated (cut)
material. Some utility piping and conduit will be located below the concrete floor slabs.
The support building foundation will consist of shallow spread footings bearing at approximately
6 feet below the finished floor grade. Floors will be concrete slabs-on-grade bearing on a sixinch layer of material obtained from excavated (cut) material.
An electrical grounding system will be installed in the excavations for the dome and support
building foundation footings. Beneath the dome footings, the grounding system will consist of a
grid of #3/0 cables (10 feet by 10 feet cable grid spacing) will be placed prior to pouring the
concrete. Beneath the support building footings, the ground system will consist of #3/0 cables
placed at the bottom of the excavations prior to pouring concrete.

1.2.5

Utilities

As discussed in Section 1.2.3, electrical and communication utilities exclusively for TMT will be
located under the roadway in the Access Way. Underground utilities from the HELCO electrical
substation to the switch boxes near the SMA building (which are shared with other uses in the
summit region), will also be upgraded. This activity will include the replacement of existing
conductors in existing conduits. In order to avoid interruption of services to current
observatories and uses in the summit region, this work will be performed using the following
steps:
Transition all existing electrical loads to one of the two existing transformers and
conductors.
Remove and properly dispose/recycle the unused transformer and conductor.
Install a new, larger-capacity transformer within the HELCO compound and conductor in
the recently vacated conduit.
Transition all electrical loads to the new transformer and conductor.
Remove and properly dispose/recycle the unused transformer and conductor.
Install a new, larger-capacity transformer within the HELCO compound and conductor in
the recently vacated conduit.
Allocate the electrical loads between the two transformers and conductors as appropriate.
The removal and replacement of the transformers is discussed in Section 1.3.4. The removal and
replacement of the conductor will be done by accessing the handholds along the conduit, which
is within a 20-foot wide HELCO electrical easement within the Mauna Kea Forest Reserve,
Mauna Kea Ice Age NAR, and MKSR. The handholds are spaced roughly 300 feet apart for the
length of the conduit and will be accessed only by driving along the utility easement.

1.3 Above Ground Construction
Following foundation work, the dome, telescope, and support building will be built. All
buildings and structures with indicated use, including floor plans, are illustrated on preliminary
design plans in Attachment B. Table F-3 summarizes the buildings to be constructed at the TMT
Observatory 13N site.
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Table F-3: Summary of Buildings
Gross Floor Area
(square feet)

Net Floor Area
(square feet)

Observatory Dome

34,304

31,400

Support Building

18,376

15,961

Project Component

Source: TMT Observatory Corporation, July 17, 2010.

1.3.1

Height
(feet above finished grade)
26.5 (fixed enclosure)
183.7 (top of dome)
26

Dome Construction

Crane Selection Process
Prior to determining how the dome would be built, the equipment that would be used to build it
had to be selected. The biggest consideration is what type of crane will be used. Three crane
options were considered: gantry type, tower type, and crawler type cranes.
The pros and cons of each viable option are outlined in Table B-4. Based on the review
performed, a 300-ton crawler crane, in combination with a 200-ton assisting crawler crane, was
selected to be used to erect the dome.
Table B-4: Crane Option Pros and Cons
Crane
Pros
Option

Gantry
Crane

Can be custom-designed to take construction
loads and wind loads and meet project specific
needs with additional built-in safety redundancy.
Possibility with variation to lower crane when
storms are forecast.
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Cons
Requires track and foundations be installed,
which would be complex as it would have to be
circular due to site restrictions.
Requires assist crane to erect and dismantle.
Need additional clearance around enclosure so
there is space between gantry rail and the dome
to transport large pieces. This would require a
larger flat area around the dome and, therefore,
result in a larger area of impact to the
environment.
Serious safety issues with lifting large pieces
right next to the crane supports, as these could
collide with the crane during windy conditions.
This could be mitigated by using widely spread
columns; however, this would increase the
impact to the environment.
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Crane
Option

Pros

Cons

Tower
Crane

Quick set up and erection time for this option.
Has the option of one tower crane in the center in
order to perform all lifting operations from one
point.
Has the option of having the crane on a track
around the enclosure so the crane can
maneuver.
Some tower cranes have been rated to work at
45 mile-per-hour winds. These are readily
available.

Additional cost and labor impacts for having an
assist crane with enough boom and capacity to
erect and dismantle the tower crane.
Cannot erect the whole enclosure using this
option. An assist mobile crane with enough
boom and capacity has to be used to install the
shutter plug.
Has to be set up permanently and cannot be
lowered during ice storms.
May not be safe during ice storms with the 40meter boom hanging out over the enclosure at all
times.
Possibility of frequent break downs and seize up
of mechanical parts at higher altitudes due to ice
storms.

Crawler
Crane

Can be assembled and disassembled without the
aid of another crane.
Can maneuver around to perform lifts.
Boom can be readily lowered at the end of every
shift and during heavy winds to reduce the risk of
tipping due to heavy wind loads.
Main boom and jib can be assembled in various
lengths; the boom can be lengthened at various
stages to reach higher areas as the job
progresses.
Easy access to mechanical parts as most are
located near ground behind the operator cab.
Wind charts are available for most crawler cranes
to use as guidelines.

Susceptible to tipping during high wind loads.
Requires ground preparation around the
enclosure to take the required bearing load.

After a thorough review, it was concluded that an assist crane with considerable boom reach
would be required to erect and dismantle both of the tower crane options. Also, the tower crane
option does not provide any advantage in terms of wind safety; the tower crane could be
considered even less safe than the crawler crane option since it cannot be lowered during strong
winds. This is particularly important at Mauna Kea where strong winds are frequently combined
with ice storms, which greatly increases both the weight on the crane structure and the wind
cross section. The gantry crane option does not provide any advantage over the crawler crane
option, and would require a larger area to be disturbed, increasing the Project impacts to the
environment. This leaves the crawler crane option as the preferred crane option for construction
of the TMT Observatory at the 13N Site.
Crawler Crane Construction Plan
A Manitowoc 2250 crane with 300 ton lifting capacity in combination with a 200 ton hydraulic
assist crane, or similar, will be used to erect the enclosure and telescope structures. The
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following subsections discuss the construction plan for the crawler crane option at the 13N site,
including topics such as site layout and crane maneuvering.
Site Layout and Crane Access
It is envisioned that the crawler crane would be transported to the 13N site via transport trailers
and assembled on site. An advantage of this type of crane is that is can be assembled without
assistance from a second crane.
The width of the 300-ton crane is approximately 27 feet. The required minimum crane access
width is roughly 33 feet around the whole enclosure, and about 40 feet where the crane will be
setup for lifting; this yields a minimum clearance of approximately 11 feet between the boom
and the enclosure.
Ground preparations must be made to take the full bearing load of the crane out to the 40-foot
width in the specified setup areas. The crawler crane has a pressure on the ground of 3,400 psf
with no load. With a 45 ton load (the likely maximum during this project), the pressure on the
ground is 5,600 psf. Ground preparations to handle this load can be achieved by (1) preparing
the soil, but this may not be possible and will only be known once the geotechnical studies have
been completed, (2) temporary foundations, or (3) crane mats that spread the load further than
the track widths.

Figure B–5: 13N Site Crane Layout Plan View
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As shown in Figure B–5 , the crane will sit at three strategic positions to cover all areas around
the enclosure. A good crane layout results in the least number of moves or crane repositions to
complete all lifts. Figure B–6 below shows an elevation view layout with the crane next to the
enclosure.

Figure B–6: 13N Site Crane Layout Elevation View
Dimensions in millimeters; 304.8 millimeters = 1 foot.

Figure B–7 below shows the boom lay down scenarios for the crawler crane at the 13N Site.
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Figure B–7: Crawler Crane Boom Lay Down Scenarios
The enclosure structure will be built in two phases. The first phase involves building the
enclosure structure to the point where the enclosure is fully enclosed. The second phase involves
all work with regards to the mechanical setup, electrical install, insulation install,
commissioning, and testing. Materials staging will be performed in the flat graded areas around
the work area; during dome construction this is primarily the area west of the dome.
Crane Maneuvering
The crawler crane can readily maneuver around the site with minimum effort. Repositioning of
the crane does not require it to boom down or be dismantled. To move the crane, all that needs
to be done is to boom up and move to the desired location. That it requires minimum effort to
reposition is another advantage of having a mobile crane onsite.
Observatory Dome Specifications
The dome will be a Calotte type enclosure with the following dimensions:
Exterior radius: 108 feet (33.0 meters)
Interior stay-clear radius: 95 feet (29.0 meters)
Aperture (a.k.a. shutter, door, etc) diameter: 102 feet 6 inches (31.25 meters)
Aperture pointing: 0 to 65 degrees zenith
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Height of dome center: 75 feet 5-1/2 inches (23.0 meters) above observatory floor
elevation

Figure B-8: Rotating Enclosure and Telescope Overview

1.3.2

Telescope Construction

Once the dome has been assembled, the telescope will be built within the dome. The
construction will be accomplished by delivering telescope components directly into the dome on
trucks and then assembling them using a hydraulic crane working inside the enclosure. The
entire telescope structure will have been assembled where it is fabricated to ensure that the
pieces fit together properly and will achieve the required tolerances. The telescope structure will
then be disassembled and transported to the site in pieces.
The actual mirror surfaces will not be delivered to the site until the support building described in
the following section has been completed.

1.3.3

Support Building Construction
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Once the large structural components of the telescope have been delivered to the dome and
assembled, the construction of the support building will begin. The support building is a
relatively standard building and no special construction equipment will be required to build it.
All building details with indicated use, including floor plans, are illustrated on preliminary
design plans in Attachment B.
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Table B-5 summarizes the support building use areas and their respective floor area and Figure
B-9 provides a general illustration of the support building floor plan.
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Table B-5: Summary of Support Building Areas
Use
Utility and Mechanical Rooms
Mirror Cleaning, Coating, Staging
Computer Room and Laboratory
Office, Control, Conference, Kitchen Rooms
Restrooms
Visitors Lobby
Total

Net Floor Area
(square feet)
9,939
2,072
1,485
1,986
276
203
15,961

Figure B-9: Support Building Floor Plan

1.3.4

Transformer Replacement

As discussed in Section 1.2.5, the two transformers in the HELCO compound near Hale Pōhaku
will be upgraded. The existing transformers will be removed and disposed of properly and new,
higher-capacity transformers installed in their former location. This work will be achieved using
truck-mounted cranes to position the equipment. The crane will be positioned on the existing
roadway just outside the compound fence. Flat-bed trucks will be used to deliver and remove the
equipment and will travel on existing roadways.
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1.4 Port Staging Area and Transportation to Summit Area
Outside of the Conservation District near the port where materials are received on-island TMT
will lease a “Port Staging Area”. The Port Staging Area has not been selected yet. Figure B-10
illustrates a potential Port Staging Area layout. This layout would be modified to fit the site
selected but the figure provides an overview of the types of activities that would take place at the
Port Staging Area. Prior to utilizing the Port Staging Area, the site would be cleared of invasive
species to the extent possible and best management practices (BMPs) installed to (a) limit the
potential for the later establishment of invasive species; (b) limit the production of dust and mud;
and (c) limit and control stormwater run-on, runoff, and quality.

Figure B-10: Potential Port Staging Area Layout
Activities conducted at the Port Staging Area will include:
Receiving/unpacking area. In this area materials received will be unpacked and excess
packaging disposed of.
Testing and pre-assembly area. In this are materials will be tested for use on the
construction site and assembled to the extent possible prior to being transported to the
summit region.
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Cleaning, washing, and inspection area. In this area materials and equipment will be
cleaned and prepared for transportation to the summit region. Both the materials being
transported and the vehicles transporting them will be cleaned and inspected, per the
discussion in Section 1.6. Only minimal packing materials will be used.
Materials and equipment transport between the Port Staging Area or other area outside of the
Conservation District to the summit region will follow a set route established using the
Oversized and Overweight Vehicles Permit (OOVP) process administered by the State of
Hawai„i Department of Transportation (HDOT). Transport will be along established paved roads
only. Drivers will not be allowed to divert from the route or stop for an extended period or time
once cleared to transport materials and/or equipment to the summit region.

1.5 Construction Monitoring in the Conservation District
During all construction related activities in the Conservation District, TMT will comply with
CMP Management Action C-1, which calls for an on-site construction monitor who will have
authority to order any and all construction activity cease if and when, in the construction
monitor‟s judgment, (a) there has been a violation of the permit that warrants cessation of
construction activities, or (b) that continued construction activity would unduly harm cultural
resources; provided that the construction monitor‟s order to cease construction activities be for a
period not to exceed seventy two (72) hours for each incident. A separate draft Cultural and
Archaeological Monitoring Plan presented as section of the Draft Historic Preservation
Mitigation Plan (Appendix A of the TMT Project Management Plan) spells out the details of
monitoring related to cultural resources. These details will be refined as the design and schedule
for TMT construction is finalized; the monitoring plan will then be submitted for approval to
SHPD. Components of the monitoring plan include:
Monitors, such as archaeologists, will have the appropriate training and experience, be
selected by OMKM and approved by DLNR.
A trained archaeologist and cultural specialist will be on site to monitor any impacts, real
or potential, of construction activities on archaeological and historical resources.
The trained archaeological cultural specialist will be funded by TMT.
All orders to cease construction issued by the construction monitor will immediately be reported
to OMKM and DLNR. The monitoring provisions are consistent with the CMP and previous
conditions on CDUPs approved by BLNR.
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OMKM

TMT
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Permit and EIS
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Archaeologist

Biologist(s)

Cultural Specialist

Inspectors

Other Compliance Issues

Inspectors

Figure B-11: Construction Monitoring Organization Chart
Likewise, prior to leaving the Port Staging Area or other location outside of the UH Management
Area, all construction materials, equipment, crates, and containers carrying materials and
equipment which are of substantial size and capable of harboring invasive flora and fauna will be
inspected by a trained biologist, selected by OMKM and approved by DLNR, who will certify
that such materials, equipment, and containers are free of any and all flora and fauna that may
potentially have an impact on the Mauna Kea summit ecosystem. This provision is consistent
with the CMP and previous conditions on CDUPs approved by BLNR.

1.6 Invasive Species Prevention and Control Program
This program is described below and will be further refined by TMT and their selected
contractor in coordination with OMKM.
Movement of construction materials, earthmoving equipment, and vehicles to the construction
areas may introduce non-indigenous weedy flora or invasive fauna pests to the Mauna Kea
summit region or Hale Pōhaku. These alien species can out-compete and displace native species
and thereby reduce their populations. The CMP requires this potential impact be addressed by
new developments. Packaging material will be redone at the Port Staging Area prior to
continuing up the mountain. To comply, the Project has developed and will implement an
Invasive Species Prevention and Control Program to address this potential impact. Components
of the program regarding materials movement during the construction phase include:
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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 will be done at lower elevation baseyards, such as
the Port Staging Area, and will include:
- A requirement that everyone brushes down their clothes and shoes to remove
invasive plant seeds and invertebrates.
- A requirement that waste containers be regularly pressure-washed using steam
and/or soap to reduce odors that may attract bugs. This will include containers at
the Port Staging Area.
- A requirement for pressure wash-down of all construction vehicles and heavy
equipment.
Inspections. Prior to proceeding to the summit region from the Port Staging Area or
other location, all construction materials, equipment, crates, and containers carrying
materials and equipment which are of substantial size and capable of harboring invasive
flora and fauna will be inspected and certified free of invasive species by a trained
biologist, selected by OMKM and approved by the DLNR.
The Invasive Species Prevention and Control Program will be part of project plans and
specifications for construction bidding. The implementation of this plan will reduce the potential
for accidental introduction of non-indigenous species and reduce the likelihood of adverse
impacts associated with invasive species.

1.7 Other Plan Components
There will be no designated open space and recreations areas created as part of the Project.
Landscaping will be restricted to the graded slopes and rock features near the entrance to the
TMT Observatory, as illustrated in Figure B-12. There will be no re-vegetation or plantings as
part of the Project due to the natural conditions of the site being well above the tree line.

Page B-20

TMT Management Plan

Appendix B – Construction Plan

Figure B-12: Proposed Landscaping
All parking, workers and visitors, will occur within the TMT Observatory 13N site graded area
as illustrated on Figure B-4.
As rainfall in the summit region is infrequent and not extreme, no underground drainage systems
will be constructed. Above-ground drainage facilities will be restricted to the drainage swale on
the cinder section of the Access Way (the only paved portion of the Access Way) as illustrated in
Figure B-1. Generally, water will flow from the impervious surfaces (the paved portion of the
Access Way and the TMT Observatory dome and support building) to the surrounding graded
parking areas, roadways, embankments and slopes, plus the surrounding natural area which
consists of very permeable lava flows.
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Attachment A: Construction
Sequence
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Attachment B: Grading and
Foundation Plans
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