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: INTRODUCTION TO THE SITE
DECOMMISSIONING PLAN

1.1 INTRODUCTION

The Caltech Submillimeter Observatory (CSO) facility is located on a small portion of TMK No.
No. 4-4-015:009, which is known as the Mauna Kea Science Reserve (MKSR), near the summit
of Maunakea in the Hamakua District on the Island of Hawai‘i (see Figure 1-1). This facility is
owned and operated by the California Institute of Technology (henceforth referred to as “Caltech™)
on land subleased from the University of Hawai‘i (UH), which in turn leases the MKSR from the
State of Hawai‘i, Board of Land and Natural Resources (BLNR). When the CSO was operational,
it was a 10.4-meter (34 foot) diameter telescope engaged in astronomical observations in the
terahertz radiation band (submillimeter wavelengths). The CSO saw first light in 1986 and was
closed 29 years later on September 8, 2015. Caltech formally tendered its Notice of Intent (NOI)
to decommission the CSO to the UH Office of Mauna Kea Management (OMKM, now the Center
for Maunakea Stewardship) on November 18, 2015.! The current state of the CSO facility is
shown in Figure 1.2.

This Site Decommissioning Plan (SDP) describes the steps and processes that Caltech intends to
take to decommission the CSO and restore the area pursuant to the Mauna Kea Comprehensive
Management Plan (CMP, 2009), and specifically to its component Decommissioning Plan for the
Mauna Kea Observatories (DP, 2010). The DP provides a framework for observatories on
Maunakea, to ensure that the State of Hawai‘i, Department of Land and Natural Resources (DLNR)
as landowner, the UH as lessee and permittee, and the observatories as sublessees all have clear
expectations of the observatory decommissioning process and can plan appropriately for it. In
principle, the DP: (i) defines decommissioning and the steps necessary to achieving it; (i7) outlines
the terms of decommissioning contained in UH’s master lease and existing sub-leases; (iii)
provides information on financial planning for decommissioning; and (iv) offers guidance for the
practical course of action needed to implement decommissioning.

' On August 20, 2020, the University of Hawai‘i’s Board of Regents approved restructuring of the management of
Maunakea by merging Mauna Kea Observatory Support Services (MKSS) with the Office of Mauna Kea
Management (OMKM) and other UH responsibilities under one management entity identified as the Center for
Maunakea Stewardship (CMS). While this document makes references to OMKM related to past reviews and
approvals, all future decommissioning activities will be coordinated with CMS.
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Figure 1-1: Caltech Submillimeter Observatory

The CSO stands beside the Mauna Kea Access Road. The CSO with dome open
Source: CSO
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Figure 1-2: Current State of the CSO Facility

Source: M3 Engineering and Technology (2020)
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As established in Section 4.2 of the DP, each observatory has unique circumstances, but the SDP
must document the condition of the site to be decommissioned, outline the approach to
decommissioning, and propose a plan for site restoration. In order to do that in an orderly way,
the DP stipulates that an SDP shall be developed in stages, consisting of the following four
sequential components:

1. Notice of Intent (NOI).

2. Environmental Due Diligence (EDD) review.
3. Site Deconstruction and Removal Plan (SDRP).
4. Site Restoration Plan (SRP).

Pursuant to Section 4.2.4 of the DP, an additional requirement is for a Cost-Benefit Analysis
(CBA) across a range of viable alternative approaches to decommissioning, analyzing each
alternative’s potential benefits and impacts on natural and cultural resources during and after a
facility’s deconstruction, removal, and restoration of its site. Figure 1-4 presents the sequence of
an SDP as a flow chart drawn from the DP.

This SDP defines the CSO Site as the sublease area and other minor adjacent areas that were
disturbed during the original construction or will be disturbed during the decommissioning of the
CSO (Figure 1-3). This SDP also identifies a Preferred Alternative, which consists of complete
facility and infrastructure removal and full restoration of the CSO Site.

All components of this SDP have been developed by Caltech in coordination with the Center for
Maunakea Stewardship (CMS) and in accordance with the DP. CMS will, in turn, coordinate
reviews by (7) Kahu Kii Mauna Council (KKM), an advisory group composed of members of the
Native Hawaiian community, and (ii) the Mauna Kea Management Board (MKMB), an advisory
group composed of members from the Hawai‘i Island community. Both KKM and MKMB advise
CMS, and the Chancellor of the University of Hawai‘i at Hilo (UH Hilo) on matters related to
Maunakea. In addition, CMS will coordinate reviews by its Environmental Committee and
Decommissioning Review Committee. MKMB’s recommendation is forwarded to the UH
President. The Final SDP may require the approval of the UH Board of Regents (BOR). Lastly,
the State of Hawai‘i Board of Land and Natural Resources (BLNR) issue a Conservation District
Use Permit (CDUP) for the decommissioning.?

Based on the guidance contained in the DP, the following subsections briefly characterize the
purpose(s) and content of the components of the SDP. Readers should note that the use of terms
such as deconstruction, demolition, facility, infrastructure, removal, and restoration in this SDP
are the same as defined in the DP.

2 The CDUP process is managed by DLNR’s Office of Conservation and Coastal Lands (OCCL). In a letter dated
February 19, 2016, OCCL indicated the CDUP for the decommissioning of CSO will be a Board Permit.
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Figure 1-3: Extent of the CSO Site

Source: M3
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Figure 1-4: Components of a Site Decommissioning Plan

Source: Decommissioning Plan (2010), Figure 1. Components of a Site Decommissioning Plan; page 19.
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1.2  COMPONENTS OF THE SDP

1.2.1 Notice of Intent (NOI)
The DP stipulates that:

The first component of the decommissioning process is the preparation of a Notice
of Intent (NOI) ... The purpose of the Notice of Intent is to propose whether a site
will be removed, continued for use as an observatory by a third party, or retrofitted

for a different use. Intentions for site restoration should also be described in the
Notice of Intent. (DP 2010, Section 4.2.1, p. 20)

Caltech submitted its Notice of Intent to Decommission CSO (NOI) to OMKM on November 18,
2015. On March 22, 2016, Caltech submitted an addendum to that NOI consisting of an updated
site plan of CSO. The NOI stated that Caltech’s intent with the decommissioning process was
total removal of all structures and full restoration of the site, followed by surrender of the sublease
to UH. The NOI is further discussed in Chapter 2 and the NOI, its addendum, and documentation
of its formal acceptance by OCCL, OMKM, and UH are included in Appendix A.

1.2.2 Environmental Due Diligence Review (EDD)

A Phase I Environmental Site Assessment (ESA) to identify any recognized environmental
conditions (RECs) is the first step in the EDD review. When a REC is identified, an additional
investigative analysis in the form of a Phase II ESA is typically required and subsequent steps may
be necessary. All steps are subject to evaluation by UH and OCCL.

Caltech conducted a Phase I ESA in 2016 that identified a REC: hydraulic oil residue below the
telescope and slab foundations. This residue is the result of a spill reported to the State of Hawai‘i
Department of Health (DOH) in 2009 and possibly prior spills during the initial construction of
CSO. Caltech has prepared a draft Phase II Sampling and Analysis Plan (SAP) per the DP-
identified process. These are discussed in Chapter 3 and together make up the EDD review to
date; the Phase I ESA is provided in Appendix B and the Phase II SAP is included in Appendix C.

1.2.3 Site Deconstruction and Removal Plan (SDRP)

The purpose of the SDRP is to document the proposed methods and activities for (i) demolishing,
in part or total, the improvements on the subject site, (if) grading and grubbing of the site, (i)
stockpiling of fill material(s), and (iv) all necessary waste recovery, reuse, and/or disposal
operations. In its final form, the SDRP will include copies of required plans, drawings, permits,
and authorizations required to implement it. The DP stipulates that the SDRP also include a CBA
and schedule for implementation.

The CSO deconstruction and removal methods, activities, and schedule are outlined in Chapter 5.
Because the DP stipulates that both the SDRP and SRP include a CBA, the CSO CBA is presented
separately in Chapter 7 and addresses both the SDRP and SRP CBA requirements.
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1.2.4 Site Restoration Plan (SRP)

The purpose of the SRP is to present specific targets for site restoration and to describe the methods
planned for restoring disturbed areas after the deconstruction and removal activities characterized
in the SDRP are complete. As with other components of the SDP, the SRP is unique to the
observatory site, and considers the cultural, biological, and physical aspects of site being restored.
The SRP must include provisions for monitoring the effectiveness of site restoration activities and
characterizing the success and/or failure of restoration efforts. The DP indicates that principles of
adaptive management are applicable to the SRP; however, there are no previous efforts that would
inform the planned CSO effort on a lava substrate.

The DP indicates site restoration includes physical and ecological components. There are two
integral objectives for site restoration: (i) restoring the look and feel of the site prior to construction
of the observatory, and (ii) providing habitat for arthropod fauna. The CSO SRP in Chapter 6
provides and reviews available original observatory construction documents and presents the
methods Caltech will use to restore the site to a condition consistent with pre-construction
conditions and in harmony with adjacent areas. In support of the second objective noted above,
the SRP in Chapter 6 evaluates the potential for native arthropod habitat restoration in consultation
and coordination with CMS.

The DP indicates that the level of restoration attempted and the potential benefits and impacts of
the restoration activities on natural and cultural resources during and post-activity are to be
carefully evaluated, and a CBA provided. Because the DP stipulates that both the SDRP and SRP
include a CBA, the all-inclusive CSO CBA is presented separately in Chapter 7.

1.3 PERMITTING, DISCLOSURE, AND ALTERNATIVES

This section provides an overview of land use requirements to implement the SDP. OCCL
indicated in its letter dated February 19, 2016 (Reference No. HA-16-118), to OMKM that a
Hawai‘i Revised Statutes (HRS) Chapter 343 Environmental Assessment (EA) and a Conservation
District Use Permit (CDUP) from the BLNR will be required. In that letter, it identified the EA
and Conservation District Use Application (CDUA) as “next steps” in the decommissioning
process and directed that the EA discuss the preferred alternative for deconstruction and removal
of the CSO facility and restoration of the site. Caltech began consulting with other permitting
authorities related to various aspects of the SDRP in early 2018.

1.3.1 Environmental Assessment (EA)

HRS Chapter 343 and its implementing regulations in HAR Chapter 11-200.1 govern EAs. UH
has indicated that the CSO decommissioning project will be an “applicant action” with Caltech
being the applicant and BLNR being the “approving agency.” The EA will assess and disclose
project impacts, including whether the proposed project will have a significant impact in the
context of the 13 significance criteria in the regulations.

The primary relevance of the EA to this SDP is that the alternatives included in this SDP are the
same alternatives that will be considered in the forthcoming Draft EA (DEA), and that the specific
proposal for total removal of CSO facilities and full restoration of the site will be the Preferred
Alternative in that report. Readers should also note that the CBA in this SDP (Chapter 7) is
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different in nature and scope than the EA’s analysis of potentially significant impacts, and the two
should not be conflated.

1.3.2 Alternatives Included in the SDP

Table 1-1 briefly summarizes the potential alternatives that will be considered in detail in this SDP
and the forthcoming EA. This range of alternatives is detailed in Chapter 4 and includes the
Preferred Alternative®, which consists of complete facility and infrastructure removal and full
restoration of the CSO Site. Alternatives have been developed based on the scenarios contained
in the DP, as well as the specific examples of alternatives recommended for inclusion in EAs and
EISs contained in HAR § 11-200.1-24(h). These recommendations include a “No Action”
alternative, which would not fulfill the objectives of the SDP, but is useful as a baseline for
comparison of impacts with the action alternatives. The range of alternatives presented here will
also be evaluated in the CBA presented in Chapter 7 of this report.

In addition to the scope of decommissioning outlined in Table 1-1, the future decommissioning of
shared infrastructure is a component of all action alternatives. Shared infrastructure consists of
utility improvements shared by multiple Maunakea observatories or uses (e.g., utility conduits and
lines that serve both CSO and nearby James Clerk Maxwell Telescope (JCMT). Caltech cannot
remove the shared infrastructure because it needs to remain in place to service the other facilities
and uses it supports. As part of its CSO decommissioning, Caltech will provide funds to UH equal
to its pro-rated portion of cost estimates for the removal of the shared infrastructure. Those costs
are included in decommissioning cost estimates and funding commitments in Chapter 7 and
Chapter 8.

3 The Preferred Alternative is the proposed “action” as that term is defined in HAR § 11-200.1-2.
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Table 1-1: Alternatives Included in the SDP and EA
Alt No. Summary Description
Nothing would change from the existing state of the site. The observatory
and all other above-ground improvements would remain unchanged from
ALT-1 No Action their current condition. All above- and below-ground infrastructure
(including foundation, cesspool, etc.) would remain unchanged. There
would be no restoration of topography or habitat.
Preferred Alternative The observatory, outbulldmg, .and other above—grpund facilities VYOL.lld be
. completely removed. In addition, all subsurface infrastructure within the
or Action; complete LT . . .
- CSO Site, including but not limited to foundations and cesspool, would be
ALT-2 facility and . .
. completely removed. The topography of the site would be restored to its
infrastructure removal . o . .
. ) pre-construction condition to the extent practicable. Native arthropod
with full restoration . .
habitat would be restored to the extent practicable.
The facility and infrastructure removal would be the same as ALT-2. This
. alternative addresses the circumstance in which unanticipated factors, only
Complete facility and . i . .
. evident after removal begins, preclude full restoration of the CSO Site but
infrastructure removal .. .
ALT-3 . moderate restoration is feasible. The topography would not match pre-
with moderate . .
restoration construction conditions but would be restored to a natural look and feel to
the extent practicable. Native arthropod habitat would be restored but full
restoration of topography would not be achieved.
This alternative addresses the circumstance in which unanticipated
conditions, only evident after removal begins, preclude complete removal
of subsurface infrastructure and full restoration. The observatory,
outbuilding, and other above-ground facilities would be completely
. removed. The observatory and outbuilding foundations, cesspool, and
Facility removal, .
infrastructure capmin other subsurface infrastructure would be removed to the extent
ALT-4 and mo deraf)ep & practicable, but some portions would remain. Subsurface utilities on the
. CSO Site would be capped and abandoned in place. The site would be
restoration s . )
regraded such that the effects of all removal activity, including trenching
to remove subsurface infrastructure, are not visible. The topography
would not fully match pre-construction conditions but would be restored
to a natural look and feel. Native arthropod habitat would be restored but
full restoration of topography would not be achieved.
Source: Caltech (2020)

1.3.3 Anticipated Permitting Associated with Preferred Alternative

The anticipated permitting process required for the current Preferred Alternative after the SDP and
EA are complete includes a CDUP Board Permit from BLNR, a National Pollutant Discharge
Elimination System (NPDES) construction activities permit from DOH, and ministerial
construction activity permits from the County of Hawai‘i. During the EA process Caltech will
consult with these and other agencies to confirm what permits will be required.
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: NOTICE OF INTENT (NOI)

The NOI advises UH of Caltech’s intent to decommission the CSO. It provides a detailed
inventory of all the above-ground structures, foundations, and subsurface structures on the site,
including drawings detailing the foundations and cesspool. It states that Caltech’s intent is tofal
removal of structures and infrastructure on the site and full restoration of the site followed by
surrender of the sublease to UH.

Submittals and actions related to NOI to date, all of which are included in Appendix A, are listed
below:

1. Caltech submitted its ‘Notice of Intent to Decommission’ CSO to the Office of Mauna
Kea Management on November 18, 2015.

2. Caltech submitted on March 22, 2016, to OMKM an addendum consisting of updated
site plan provided by dlb & Associates (2016).

3. InaFebruary 15, 2016, letter to OMKM, addressing the NOI, DLNR-OCCL indicated
that the CSO NOI appears “to be in compliance with the requirements of the
Decommissioning Plan.”

4. Kahu Kii Mauna reviewed the CSO NOI on April 12, 2016.
5. MKMB unanimously approved the CSO NOI at its meeting on May 11, 2016.

6. UH approved it on December 20, 2019 (Memorandum from Stephanie Nagata,
Director, OMKM to David Lassner, President, UH, via Bonnie Irwin, Chancellor, UH
Hilo; signed by Lassner and Irwin to indicate approval).

The NOI has not been modified since the 2016 addendum (Item 2 above). The scope of the SDP’s
preferred alternative is consistent with the NOI. Since 2016, deconstruction details have come
into sharper focus as subsequent steps in the decommissioning planning process have progressed.
The NOI has not been and will not be further amended. The new information is reflected in the
detailed plans concerning site decommissioning in subsequent chapters of this SDP.
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: ENVIRONMENTAL DUE DILIGENCE (EDD)
REVIEW

3.1 INTRODUCTION

The EDD review commences with a Phase I ESA. The goal of a Phase I ESA is to identify
recognized environmental conditions (RECs), which is defined by ASTM Standard E1527-13 as:

“the presence or likely presence of any hazardous substances or petroleum

products on a property. (1) due to release to the environment, (2) under conditions
indicative of a release to the environment, or (3) under conditions that pose a
material threat of a future release to the environment. De minimis conditions are
not recognized environmental conditions.”

If RECs are identified in the Phase I ESA, then a Phase II ESA is typically required. If sample
collection is required, a Phase II Sampling and Analysis Plan (SAP) is prepared first. The DP
outlines potential subsequent steps that may be required to address RECs if they persist.

Caltech conducted a Phase I ESA that identified a REC. Subsequently, Caltech prepared a Draft
Phase II SAP. The Phase II SAP can only be implemented during the deconstruction of the CSO;
sample results will inform a Phase I ESA that will be prepared during deconstruction. The Phase
II ESA may recommend subsequent measures to address the REC; those measures would be
implemented during site restoration. The following sections provide detail on each of these
elements; the Phase I ESA is included in Appendix B and the draft Phase II SAP is included in
Appendix C.

3.2 CSO PHASE I ENVIRONMENTAL SITE ASSESSMENT

Caltech contracted with ENPRO Environmental to conduct the Phase I ESA (Appendix B). The
following sections summarize the Phase I ESA and its review and approval by UH.

3.2.1 Phase I ESA Summary

The Phase I ESA’s §1.1 Findings and Conclusions states

This assessment has revealed no evidence of recognized environmental
conditions (RECs) in connection with the property except for the following:

REC 1 Hydraulic Fluid Release. This finding is considered a recognized
environmental condition because, despite the release being cleaned up to
the satisfaction of the Department of Health there is a No Further Action
status pending further soil testing under the slab after the decommissioning
of the observatory.

The Phase I ESA indicates that there may have been two hydraulic fluid releases at the site. One
release was identified in 2009, which was reported to the State of Hawai‘i DOH. The Phase I
report states, “Cleanup of the May 2009 hydraulic oil release has been completed to the satisfaction
of the Department of Health. However, a No Further Action designation is pending additional
investigation and cleanup to be undertaken when the observatory decommissions.” During the
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remedial actions associated with 2009 release, evidence of an earlier release was observed and, as
summarized in a letter from OCCL to CSO (OCCL, 2009), the second release possibly occurred,
“during the construction phase before the slab was poured more than 20 years ago. It has been
recommended that the cleanup of this material be deferred until the decommissioning of the CSO
facility.”

The Phase I ESA recommends that soil samples be collected and analyzed for contaminants
associated with hydraulic fluid to assess whether the spill has been fully remediated. The
implementation of this recommendation by Caltech is discussed in Section 5.1.11.

3.2.2 Phase I ESA Review and Approval by UH
Caltech submitted the Phase I ESA to OMKM on June 14, 2018.4

Following Kahu Kii Mauna, Environmental Committee, and Decommissioning Design Review
Committee review and comment, MKMB considered the Phase I ESA at its September 27, 2019,
meeting and approved it.

UH approved the Phase I ESA on December 20, 2019 (Memorandum from Stephanie Nagata,
Director, OMKM to David Lassner, President, UH, via Bonnie Irwin, Chancellor, UH Hilo; signed
by Lassner and Irwin to indicate approval).

3.3 REMAINING EDD REVIEW TASKS

The Phase I ESA identified a need for sampling and analysis of the region affected by the hydraulic
spill during deconstruction when the ground under the foundation becomes accessible. A draft
Phase II SAP is included in Appendix C, will be reviewed by the State of Hawai‘i Department of
Health (DOH), CMS, and UH, and then will be implemented during CSO deconstruction. The
Phase II SAP objective related to the hydraulic oil release is to assess whether contaminants
associated with it are present in soil beneath the CSO foundation slab. To achieve these objectives,
soil samples will be collected per the Phase II SAP during the CSO deconstruction and removal
phase of the decommissioning.

Stakeholders have indicated to Caltech a concern regarding the potential for the CSO cesspool to
have adversely impacted the subsurface. Therefore, although the cesspool is not a REC and there
is no regulatory or DP requirement to investigate the cesspool, Caltech has incorporated an
investigation of it into the Phase Il SAP. Soil samples will be collected beneath the cesspool per
the Phase II SAP during the CSO deconstruction and removal phase of the decommissioning.
Those samples will be analyzed for contaminants potentially present at film processing sites and
mercury, even though film was never processed and mercury never used at CSO.

Each soil sample collected will consist of roughly 3.3 pounds (1.5 kilograms) of soil and will be
shipped to certified laboratory on the U.S. mainland. The soil samples must be shipped, handled,
and disposed of per the laboratory’s permit and cannot be returned to Maunakea. It will take
roughly two weeks for the samples collected during the deconstruction and removal phase to be
analyzed by the laboratory and the results provided to Caltech’s environmental consultant. The

4 Caltech submitted the Phase I ESA on March 30, 2016. OMKM raised concerns regarding the accuracy of its
geology/hydrology review. The resubmission of the Phase I ESA incorporated a Letter of Clarification from
ENPRO regarding this topic in response to this concern. The Phase I ESA itself remained unchanged.
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consultant is expected to require two weeks from receipt of analytical results to prepare a Phase 11
ESA report summarizing the implementation of the SAP and assessing any remaining human
health or ecological risks. To the degree possible, the deconstruction sequence will be managed
such that the sampling can be done and then, while the samples are analyzed and results considered,
other deconstruction activities can continue. The Phase II ESA will state whether a Remedial
Action Plan (RAP) is necessary to mitigate any remaining risks to human health and/or the
environment.

3.4 OTHER ENVIRONMENTAL CONCERNS

Caltech contracted with Lehua Environmental, Inc. (LEI) to conduct a survey of asbestos, lead
paint and mold in the CSO structures (Lehua HazMat Report, 2019; Appendix D). LEI found:

e No asbestos in the samples collected.

e Lead was detected at less than 5,000 mg/kg in the majority of the paint chip samples
collected, making them lead-containing paint (LCP). Lead in excess of the EPA/HUD
guideline of 5,000 mg/kg was detected in some paint chip samples, which means paint
represented by those samples is considered to be lead-based paint (LBP).

e No mold or fungi of concern.

The SDRP (see Chapter 5) includes Best Management Practices (BMPs) that will be implemented
during deconstruction to address the LCP and LBP (Section 5.1.2.3).
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: ALTERNATIVES

4.1 PURPOSE AND NEED

Caltech’s purpose is to comply with end-of-sublease conditions in the sublease between Caltech
and UH for the site where the CSO is located. The “Sublease Agreement among the California
Institute of Technology, the University of Hawai‘i, and the State of Hawai‘i, Department of Land
and Natural Resources, Sublease H09176” (CSO Sublease 1983) offers four options on termination
or expiration of the sublease:

1. Sale to UH

2. Surrender with concurrence of UH

3. Sale to a third party acceptable to UH

4. Remove the property and restore the site to even grade at the expense of Caltech

In order to proceed with any end-of-sublease option, Caltech needs to address applicable CMP
guidance, specifically its DP, so that it may obtain the necessary approvals and permits, which are
government actions, that will allow for the decommissioning of the CSO to proceed. The DP
outlines removal options and restoration levels and states that “For decision making purposes, the
starting point for determining the scope and extent of removal shall be total removal” and “The
starting point for determining the level to which a site is to be restored shall be total restoration to
the pre-construction condition.”

4.2 IDENTIFICATION OF FEASIBLE ALTERNATIVES

This section identifies a long list of potential alternatives based on the sublease conditions, the
scenarios contained in the DP, as well as the specific examples of alternatives recommended for
inclusion in EAs and EISs contained in HAR § 11-200.1-24.

Of the four end-of-sublease options outlined in the CSO Sublease, only the fourth, removal and
restoration, is considered feasible because (i) UH has indicated they are not interested in
purchasing the property in its entirety from Caltech, (ii) no third party has indicated an interest in
buying the property in its entirety from Caltech, and (iii) although UH has not explicitly stated it,
Caltech assumes that UH would not approve the surrender of the property in its entirety.’

The DP identifies two options for removal and three levels of restoration that can be considered:

e Removal options per the DP consist of:

- Infrastructure capping (also referred to as “partial removal”) involves removal
of above ground facilities, with or without utilities, and leaves all or part of the
underground portion of the facility in place. Under this option, varying degrees
of infrastructure removal and capping can be considered.

- Complete infrastructure removal (also referred to as “total removal” or “full
removal”) involves removal of the entire facility, including underground

5 Surrendering is akin to the No Action alternative (ALT-1), except that it requires UH approval.
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utilities, pilings, and foundation to the extent practicable under normal
engineering deconstruction practices.
e Restoration levels per the DP consist of:

- Minimal restoration is the removal of all manmade materials and grading of the
site, leaving the area in safe condition.

- Moderate restoration goes beyond minimal to include enhancing the physical
habitat structure to benefit the native arthropod community.

- Full restoration (also referred to as “total restoration”) would return the site to
its original pre-construction topography, as well as restoring arthropod habitat.

On behalf of Caltech, M3 Engineering and Technology Corporation (M3), which employs
architects and engineers that specialize in observatories, has evaluated the feasibility of complete
infrastructure removal and full restoration of the CSO Site. M3’s analysis indicated a high level
of confidence that complete infrastructure removal and full restoration is feasible and they have
developed a plan to do so. Therefore, the full range of removal and restoration options is
considered feasible, from complete infrastructure removal and full restoration at one end of the
spectrum (the “starting point” per the DP) to infrastructure capping and minimal restoration at the
other end. A simple integration of the options results in the following feasible alternatives:

No Action
Complete facility and infrastructure removal with full restoration

Complete facility and infrastructure removal with moderate restoration

A

Complete facility and infrastructure removal with minimal restoration (this DP
alternative most closely parallels the CSO Sublease fourth option)

N

Complete facility removal, infrastructure capping, and full restoration
6. Complete facility removal, infrastructure capping, and moderate restoration
7. Complete facility removal, infrastructure capping and minimal restoration

OCCL and UH suggest alternatives that include retention of the outbuilding to support safety-
related goals in the CMP also be considered. This introduces a third removal option and, when
integrated with the restoration levels, results in the following feasible alternatives being added to
those listed above:

8. Partial facility removal (outbuilding retention), infrastructure capping, and full
restoration over about 80% of the Site

9. Partial facility removal (outbuilding retention), infrastructure capping, and moderate
restoration over about 80% of the Site

10. Partial facility removal (outbuilding retention), infrastructure capping, and minimal
restoration over about 80% of the Site
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4.3 REASONABLE ALTERNATIVES FOR DETAILED
CONSIDERATION

The full range of feasible alternatives (Section 4.2) was reduced to a reasonable set for detailed
consideration in this SDP and the forthcoming EA. Those alternatives are in bold above, were
introduced in Table 1-1, and are detailed in the sections below. The other alternatives listed in
Section 4.2 were screened out and rejected from detailed consideration for the reasons described
in Section 4.4.

43.1 ALT-1: No Action

Under the “No Action” alternative (i.e., ALT-1) nothing would change from the existing state of
the site. No effort would be made to remove the improvements and infrastructure (the observatory,
outbuilding, driveway, foundation, cesspool, utilities, etc.) and no effort would be made to restore
any part of the site.

The No Action alternative does not address the purpose and need. It is only being considered in
detail to provide a baseline for comparison with the other, action alternatives.

4.3.2 ALT-2: Complete Facility and Infrastructure Removal with Full Restoration

The complete facility and infrastructure removal with full restoration alternative (ALT-2) is, per
the DP, the starting point for CSO decommissioning decision-making purposes. ALT-2 is
consistent with the purpose and need (Section 4.1), Caltech’s intent as outlined in the NOI (see
Chapter 2 and Appendix A), and is the Preferred Alternative. Under this alternative, the following
would be achieved at the CSO Site:

¢ Removal of the following using methods outlined in the SDRP presented in Chapter 5:

- The observatory, outbuilding, and other above-ground facilities would be
completely removed.

- The observatory and outbuilding foundations, cesspool, and other subsurface
infrastructure on the CSO Site would be completely removed. The bulk of the
subsurface infrastructure did not require excavation into the existing lava flow
during construction. That infrastructure, and the fill around it, can be readily
removed. There are locations where excavation into the lava flow took place
during CSO construction, for example, the cesspool. The cesspool and other
infrastructure, and fill around them, where excavation into the lava flow
occurred, can also be readily removed but doing so will create cavities that will
be addressed in the restoration process.

¢ Site restoration, as follows, using the methods outlined in Chapter 6, the SRP:

- The topography would be returned to its pre-construction condition to the
greatest extent possible. This will be achieved by removing fill placed on the
lava flow during construction to the greatest extent possible. Cavities in the
lava flow, where excavation occurred during construction (e.g., the cesspool),
will be filled with a portion of the fill placed on the lava flow during
construction, which is native to Maunakea.
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- The habitat would be restored to accommodate arthropod fauna to the greatest
extent possible. In areas where cavities in the lava flow have been filled, rocks
will be piled instead of attempting to recreate the flow. This would return the
entire site to a condition consistent with the surrounding environment.

e Biological monitoring to characterize the effectiveness of restoration efforts as
discussed in Chapter 6, the SRP.

In addition, Caltech will provide funds to UH to support the future decommissioning of shared
infrastructure.  Shared infrastructure consists of utility improvements shared by multiple
Maunakea observatories or uses. One example are the electrical and communication lines that
cross under the CSO driveway between handhole #28 and #29 (Figure 4-1 and Figure 4-2). Caltech
cannot remove the shared infrastructure because it needs to remain in place to service the other
facilities and uses it supports. The funds Caltech will provide to UH equal its pro-rated portion of
cost estimates for the removal of the shared infrastructure.

Figure 4-1 illustrates the ALT-2 scope of work and Figure 4-2 illustrates anticipated site conditions
following the implementation of the ALT-2 removal and restoration scope of work.
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Figure 4-1: ALT-2 Scope of Work

Source: M3
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Figure 4-2: ALT-2 Post-Decommissioning

Source: M3

4.3.3 ALT-3: Complete Facility and Infrastructure Removal with Moderate Restoration

This alternative addresses the circumstance in which unanticipated factors, evident only after
removal and restoration begins, preclude full restoration of the CSO Site. If such unanticipated
factors or conditions are encountered during deconstruction or restoration activities, Caltech will
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coordinate with construction monitors (Section 5.1.1), CMS, and IfA due to its role as scientific
cooperation lead. Caltech, in consultation with CMS and IfA, will select the appropriate course
of action.® Because full restoration across the entire site would not be achievable, the restoration
would be considered moderate. Even though only moderate restoration would be achieved on a
portion of the site, Caltech would perform full restoration over the maximum extent of the site
achievable. For example, if 40 percent of the site cannot be fully restored for some currently
unanticipated reason, Caltech would conduct moderate restoration on that 40 percent and full
restoration on the remaining 60 percent.

Under this alternative, the following would be achieved within the CSO Site:

¢ Removal would be the same as ALT-2 and would use the methods outlined in Chapter
5, the SDRP:

- The observatory, outbuilding, and other above-ground facilities would be
completely removed.

- The observatory and outbuilding foundations, cesspool, and other subsurface
infrastructure on the CSO Site would be completely removed.

e Restoration as follows using methods outlined in Chapter 6, the SRP:

- The portion of the site that could not be fully restored would be graded, leaving
the area in safe condition, but not matching the pre-construction topography.

- The portion of the site that could be fully restored, if any, would be returned to
its pre-construction topography to the greatest extent possible.

- The habitat would be restored across the entire site to accommodate arthropod
fauna to the greatest extent possible.

e Biological monitoring to characterize the effectiveness of restoration efforts as
discussed in Chapter 6, the SRP.

In addition, Caltech will provide funds to UH to support the future decommissioning of shared
infrastructure.  Shared infrastructure consists of utility improvements shared by multiple
Maunakea observatories or uses. One example are the electrical and communication lines that
cross under the CSO driveway between handhole #28 and #29 (Figure 4-3 and Figure 4-4). Caltech
cannot remove the shared infrastructure because it needs to remain in place to service the other
facilities and uses it supports. The funds Caltech will provide to UH equal its pro-rated portion of
cost estimates for the removal of the shared infrastructure.

Figure 4-3 illustrates the ALT-3 scope of work and Figure 4-4 illustrates anticipated site conditions
following the implementation of the ALT-3 removal and restoration scope of work, which is that
the CSO fill remains and topography is not restored (e.g., the highly unlikely, worst-case
possibility under this alternative).

® The appropriate course of action will depend on the factor or condition encountered. Possible courses of action
include, but are not limited to, (7) identifying a remedy that allows for complete removal and full restoration, (i7)
implementing ALT-3, or (iif) implementing ALT-4.
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Figure 4-3: ALT-3 Scope of Work

Source: M3
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Figure 4-4: ALT-3 Post-Decommissioning

Source: M3

4.3.4 ALT-4: Facility Removal, Infrastructure Capping, and Moderate Restoration

This alternative addresses the circumstance in which unanticipated factors, evident only after
removal and restoration begins, preclude complete removal and full restoration. Because complete
removal would not be achievable, the removal would be considered infrastructure capping; and
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because full restoration across the entire site would not be achievable, the restoration would be
considered moderate. Even though some infrastructure would be capped and left in place, Caltech
would remove its infrastructure to the maximum extent achievable. Similarly, even though only
moderate restoration would be achieved on a portion of the site, Caltech would perform full
restoration over the maximum extent of the site achievable.

Under this alternative, the following would be achieved within the CSO Site:

¢ Removal would use the methods outlined in Chapter 5, the SDRP, and consist of:

- The observatory, outbuilding, and other above-ground facilities would be
completely removed.

- The observatory and outbuilding foundations, cesspool, and other subsurface
infrastructure at the CSO Site would be removed to the maximum extent
achievable, but some portions would remain.

e Restoration would be similar to ALT-3 and use methods outlined in Chapter 6, the SRP:

- The portion of the site that could not be fully restored would be graded, leaving
the area in safe condition, but not matching the pre-construction topography.

- The portion of the site that could be fully restored, if any, would be returned to
its pre-construction topography to the greatest extent possible.

- The habitat would be restored across the entire site to accommodate arthropod
fauna to the greatest extent possible.

e Biological monitoring to characterize the effectiveness of restoration efforts as
discussed in Chapter 6, the SRP.

In addition, Caltech will provide funds to UH to support the future decommissioning of shared
infrastructure.  Shared infrastructure consists of utility improvements shared by multiple
Maunakea observatories or uses. One example are the electrical and communication lines that
cross under the CSO driveway between handhole #28 and #29 (Figure 4-5 and Figure 4-6). Caltech
cannot remove the shared infrastructure because it needs to remain in place to service the other
facilities and uses it supports. The funds Caltech will provide to UH equal its pro-rated portion of
cost estimates for the removal of the shared infrastructure.

Figure 4-5 illustrates one example of the potential ALT-4 scope of work, which includes the
removal of the cesspool and water tank, but utility conduits are capped and left in place. Figure
4-6 illustrates one possible site condition following the implementation of the ALT-4 removal and
restoration scope of work, which is that the CSO fill remains and topography is not restored (e.g.,
the highly unlikely, worst-case possibility under this alternative).
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Figure 4-5: ALT-4 Scope of Work Example

Source: M3
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Figure 4-6: ALT-4 Post-Decommissioning Example

Source: M3

4.4 ALTERNATIVES CONSIDERED BUT REJECTED

Several of the alternatives considered feasible (Section 4.2) were screened out and will not be
analyzed in detail in this SDP or the subsequent EA. They are:

PAGE 4-12



Site Decommissioning Plan for the CSO
February 24, 2021

e Complete facility and infrastructure removal with minimal restoration (this DP
alternative most closely parallels the CSO Sublease fourth option)

e Complete facility removal, infrastructure capping, and full restoration
e Complete facility removal, infrastructure capping and minimal restoration

e Partial facility removal (outbuilding retention), infrastructure capping, and full
restoration over about 80% of the Site

e Partial facility removal (outbuilding retention), infrastructure capping, and moderate
restoration over about 80% of the Site

e Partial facility removal (outbuilding retention), infrastructure capping, and minimal
restoration over about 80% of the Site

These alternatives were screened out because, although they address the purpose and need to
varying degrees, they are inconsistent with Caltech’s intent, which was clearly stated in the NOI
(Chapter 2 and Appendix A) that was reviewed and accepted by UH and DLNR. In addition, early
stakeholder consultations regarding their inclusion indicated limited support for or interest in them.

Specific to the three alternatives that include retention of the outbuilding to support safety-related
goals in the CMP (those that include “partial facility removal”), UH has indicated that they believe
these goals can be satisfied through other management actions. Contributing factors to the
screening out of alternatives that included its retention included (i) it never had and is inappropriate
to retrofit with restroom or water facilities, and (i7) it was designed to house specific equipment,
not for human occupancy. Furthermore, assessments included in technical reports indicate that the
benefits associated with CSO’s decommissioning would be notably curtailed if the outbuilding
were retained.

For these and other lesser reasons encountered during initial screening of the alternatives listed in
Section 4.2, Caltech has rejected the six listed above and will not evaluate them in detail in this
SDP or the subsequent EA.
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: SITE DECONSTRUCTION AND REMOVAL PLAN
(SDRP)

As introduced in Section 1.2.3, the purpose of this SDRP is to document the proposed methods
and activities for (i) demolishing, in part or total, the infrastructure on the subject site, (i)
stockpiling of removed fill material(s), and (iii) all necessary waste recovery, reuse, and/or
disposal operations. Per the DP, The SDRP will be augmented as planning progresses to include
copies of all required plans, drawings, permits, and authorizations.

5.1 SITE DECONSTRUCTION AND REMOVAL METHODOLOGY

All the action alternatives considered in both this SDP and the forthcoming EA involve varying
levels of removal of manmade structures and infrastructure. Some alternatives, including ALT-2
and ALT-3 involve complete facility and infrastructure removal, while ALT-4 would entail
removal of all facilities with some capping of underground infrastructure. However, while
acknowledging these differences, the following subsections outline the deconstruction activities
required to remove the above-ground facilities and underground CSO infrastructure in sequential
order and are generally applicable to all action alternatives.

The deconstruction and removal process is laid out in detail and includes numerous precautions
and protocols for safe and sensitive work by the contractor.

5.1.1 Best Management Practices and Decommissioning Monitoring

All general contractors, subcontractors, and suppliers involved in deconstruction and restoration
activities will be required to adhere to Best Management Practices (BMPs) and other commitments
in this SDP, commitments included in the forthcoming EA, commitments in permit applications,
and conditions in permit approvals. The principal purpose of these BMPs and other commitments
is to identify the safety, environmental, and resource protection requirements and constraints
related to these activities. The BMPs will include measures to comply with applicable aspects of
the CMP and other guidance, including (i) worker orientation regarding historic, cultural,
ecological, and natural resources; (ii) invasive species prevention and control program protocols;
(iii) safety and accident prevention, including fire prevention related to use of cutting torches; (iv)
spill prevention and response; (v) materials storage and waste management; (vi) erosion and water
quality measures;’ (vii) dust and debris management; (ix) private and company vehicle use and
parking; and (viii) coordination with/reporting to CMS and the Maunakea Observatories (MKOs),
including related to radio use and other possible impacts to maintenance and operations. The
specifics of the BMPs will be developed after the EA for the proposed project is complete. To the
extent possible, the BMPs will address input received and concerns raised throughout the project
planning process. All BMPs will be implemented during both the deconstruction and removal
phase and the site restoration phase.

A fulltime decommissioning manager, independent of the general contractor, will ensure that
BMPs and other commitments are being implemented throughout the decommissioning process.

" Physical erosion and water quality BMPS, such as perimeter controls, will not use of any biological material or non-native
rock or cinder.
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The decommissioning manager will work with archaeological, cultural, and biological monitors
required at varying times during deconstruction. The three types of specialist monitors are
described below:

e Archaeological monitor. As recommended in the Archaeological Assessment (AA)
prepared for the proposed project (ASM, 2018), an Archaeological Monitoring Plan
(AMP) will be prepared in accordance with HAR Chapter 13-279 and approved by
SHPD prior to deconstruction activities starting. The AMP will be included in the
CDUA for the proposed project. The archaeological monitor will be present during
ground-altering activity (e.g., digging trenches, removal of underground foundations
and utilities, and removal of existing fill material).

e Cultural monitor. Asrecommended in the Cultural Impact Assessment (CIA) prepared
for the proposed project (ASM, 2020), a cultural monitor will be present during ground-
altering activity. A Cultural Monitoring Plan that incorporates recommendations in the
CIA will be prepared and included in the CDUA for the proposed project.

¢ Biological monitor. As recommended in the Biological Setting Analysis (SRGII 2019),
a biological monitor will conduct monthly surveys for non-native species throughout
the deconstruction process in order to identify any such introductions and formulate a
response if necessary. Biological monitoring will address other components of the
invasive species prevention and control program, such as vehicle and material
inspections, throughout the deconstruction process. A Biological Monitoring Plan that
incorporates recommendations in the BSA will be prepared and included in the CDUA
for the proposed project.

All third-party deconstruction monitors will participate in regularly scheduled deconstruction
meetings led by the general contractor to keep abreast of the progress of decommissioning
activities and to schedule monitoring efforts. The independent monitors will interface with the
general contractor to confirm that deconstruction activities follow the established protocols. It is
also anticipated that each of the monitors will contribute the project’s worker orientation program.
Among other benefits, archaeological and cultural monitoring will help to ensure that negative
impacts do not occur on archaeological, historic, or cultural resources during site
decommissioning. Input on the scope of the AMP and other monitoring plans will be sought
through the SDP and EA process.

Regular communications through deconstruction meetings and notices will be necessary to
conduct a safe and environmentally sensitive removal of the CSO while maintaining normal public
access to the mountain. These lines of communications will include: (i) the general contractor, (i7)
CMS’s assigned internal decommissioning manager, (iii)) the CSO’s independent
decommissioning manager, (iv) third-party monitors, (v) Mauna Kea Observatories Support
Services, (vi) Maunakea Rangers, and (vii) representatives of the other observatories.
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5.1.2 Deconstruction Preliminary Activities

5.1.2.1 Deconstruction Mobilization and Staging

Prior to commencement of deconstruction, proper installation of support infrastructure and
procedures will promote safe and efficient conduct. The initial phase of deconstruction will consist
of:

e The installation of temporary construction fencing around the perimeter of the work
and staging areas.

e Placement of BMPs, including dust and erosion control materials at appropriate
locations established in the Storm Water Pollution Prevention Plan (SWPPP), which
will be a component of the NPDES general construction permit. Dust and erosion
control BMPs will be maintained and the SWPPP updated as appropriate throughout
the deconstruction period.

o Installation of portable office trailers and portable toilets at Staging Area 2 within the
nearby Batch Plant and a portable toilet at the CSO Site.

The temporary construction fencing is intended to visually define the spatial extent of
deconstruction activity and to limit access to the CSO Site and staging areas to authorized
individuals only. The perimeter fencing can also allow for the work site to be, within established
limits, expanded or contracted during the course of the decommissioning process to properly
segregate deconstruction activity from areas accessible by the public. This fencing will also serve
dust and erosion control functions. The requirement for fencing will be included in the
deconstruction specifications distributed as part of the bidding process for general contracting
firms. These specifications will require that the general contractor provide calculations for
securing the fencing against wind loads at the project site as determined by the applicable building
code.

As originally constructed, the CSO site consists primarily of fill from other locations on Maunakea.
Depending on the decommissioning alternative that Caltech ultimately implements (see Table
1-1), the fill will remain onsite or be removed and transported to an approved alternative location
in the “Batch Plant” area. In either instance, appropriate BMPs related to dust and erosion control
will be prioritized from the outset. Figure 5-1 depicts the planned staging and haul routes during
deconstruction for all action alternatives considered in this SDP. All vehicle and foot traffic will
follow that route along the Mauna Kea Access Road; the dirt road will not be utilized.
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Figure 5-1: Conceptual Plan View of Overall Deconstruction Staging

Source: M3 (2020)

As shown in Figure 5-1, the staging will be partitioned into three areas: (i) Staging Area 1 on the
CSO Site; (i) at one of two locations within Staging Area 2 in the Batch Plant adjacent to the
Mauna Kea Access road; and (7ii) the 135’ x 100" CSO fill stockpiling area within the Batch Plant.
Figure 5-2 depicts a conceptual plan view of the Staging Area 1 on the CSO Site; Figure 5-3
provides a conceptual plan view of Staging Area 2. No grading of the Batch Plant would be
required prior to establishing the staging area.
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Figure 5-2: Plan View of Deconstruction Staging Area 1

Source: M3 (2020)
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Figure 5-3: Conceptual Plan View of Deconstruction Staging Area 2

Source: M3 Engineering and Technology (2020)

Once fencing is emplaced, additional dust and erosion control BMPs will be placed around the
perimeter of the CSO Site and staging areas.

An office trailer will be stationed at Staging Area 2 throughout the decommissioning process (see
Figure 5-3). The trailer will be provided by the general contractor, with space provided for an
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independent decommissioning manager onsite daily. It will also afford adequate space for third-
party archaeological, cultural, and biological monitors that will be present, as appropriate, during
the site deconstruction and restoration phases of the project (see Section 4.1.1).

Temporary power interconnections for all deconstruction activities will also occur during
mobilization and staging. Electrical power will be drawn from the closest remaining power source,
likely Handhole Nos. 28 or 29 (see Figure 5-2). Water for deconstruction purposes will be
provided via the existing tank and pump (see Figure 4.2) before being removed during latter stages
of the deconstruction and removal process and/or a temporary above-ground water tank at Staging
Area 2.

5.1.2.2 Demolition Preparation and Fire Prevention

Once the site has been secured and staged, the first deconstruction task will be to prepare the
existing structures for demolition. All power and plumbing lines serving the observatory will be
taken out of service by deenergizing or capping the lines, respectively, at the nearest point of
remaining service. This point will likely be at Handhole Nos. 28 (see Figure 5-2). Caltech
anticipates that this modest task can be carried out in a single day with a limited crew of
subcontractors.

The Hawai‘i County Fire Department (HCFD) is the primary agency responsible for fire
prevention, fire control, and emergency medical services in the County of Hawai‘i. Caltech has
been in communication with the HCFD regarding the CSO decommissioning and will continue to
coordinate with them during its implementation. The National Fire Prevention Association’s
(NFPA) NFPA 241: Standard for Safeguarding Construction, Alteration, and Demolition
Operations (2004) notes:

“A.5.4.1 Failure to remove scrap and trash accumulations provides fuel for the
rapid expansion of a fire that might otherwise be confined to a small area. These
accumulations also provide a convenient fuel source for malicious fires.”

The HCFD has indicated that during deconstruction, Caltech and its contractors may stage trailers
to sort and deposit aluminum, steel, and deconstruction waste onsite. Caltech anticipates using
roll-off trailers or similar container that can be securely covered, brought to the site, and stationed
there during demolition. The contractor will be responsible for sorting and depositing
deconstruction waste in the appropriate onsite container. HCFD has also stated that:

e Up to four locations may be designated onsite for deconstruction material sorting and
collection, and that up to three roll-off trailers may be used, as appropriate, at any time
during deconstruction.

e A truck may deliver an empty roll-off container up to a designated open location and
haul away the full container while still complying with the total limit of three roll-off
containers noted above.

e Recyclable material and deconstruction waste will be properly separated at all times
during the deconstruction process.
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5.1.2.3 Lead Paint and Mold

Between January 22 and 23, 2019, Lehua Environmental Inc. (LEI) performed site reconnaissance
to identify and inventory: (i) asbestos-containing material (ACM), (ii) lead-containing paint (LCP),
(iii) lead-based paint (LBP), and (iv) mold-impacted areas of the CSO Site. This survey is
discussed in Section 3.4 and included in Appendix D.

LEI recommended the following:

1. Manage and/or remove and dispose of hazardous and regulated materials in accordance
with applicable local, state, and federal regulations, prior to renovation and/or
demolition activities that may disturb these materials.

2. Remove and dispose of all loose and flaking (i.e., poor condition) LCP and LBP that
may be disturbed during renovation/demolition activities in accordance with applicable
local, state, and federal regulations.

3. Spot remove and dispose of LCP and LBP in areas that have the potential to become
airborne or otherwise create dust (e.g., from sanding, drilling, friction, etc.) during
renovation/demolition activities.

4. Any remediation and demolition contractor(s) must take appropriate measures to
comply with applicable EPA, Occupational Safety and Health Administration (OSHA)
and Hawai‘i Occupational Safety and Health Division (HIOSH) regulations pertaining
to the handling of lead-containing materials and worker protection.

- Note that OSHA and HIOSH regulate activities that disturb paint which contain
any detectable concentration of lead.

- Note that detectable levels of lead in the paint were found throughout the
Subject Site.

5. Have air monitoring conducted for airborne lead by qualified personnel during any lead
paint disturbance and general renovation activities of areas that were determined to
contain this contaminant.

6. Conduct multi-incremental sampling of soils surrounding the CSO Site prior to and
after any exterior lead paint disturbance activities.

7. Previously water damaged ceiling tiles located throughout the CSO Site should be
removed. These tiles may be identified by water staining and/or discoloration.

Caltech will direct appropriately trained personnel to implement all seven recommendations prior
to starting demolition of the buildings.

5.1.3 Telescope Demolition

Caltech has been, and continues to, actively pursue the possibility of reusing the existing CSO
telescope for further scientific research at an astronomical site other than Maunakea. If this effort
is successful, the removal of the telescope will occur prior to the deconstruction activities presented
in this plan. However, at the time this SDP was prepared, no candidate site for relocation had yet
been funded. If no relocation is funded prior to deconstruction, demolishing and removing the
telescope will occur as part of the decommissioning of the CSO Site. The steel telescope structure
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will be cut using cutting torches and saws into transportable pieces and recycled as scrap material.
All the support equipment that remained onsite is specific to the CSO telescope and will be
disposed of appropriately if the telescope is subject to demolition.

5.1.4 Mechanical, Electrical, and Plumbing (MEP) Demolition

General demolition work will begin with the removal of interior building components. The
demolition of observatory mechanical, electrical, and plumbing (MEP) building systems will be
first and will include removal of all power, lighting, water, waste, and communication lines
integrated throughout the observatory facility and outbuildings.

Removing these “guts” of the facility will be mostly performed by means of individuals utilizing
various handheld cutting equipment. All MEP material removed from the facility will be placed
in the appropriate onsite container to be trucked off-site to the designated landfill or recycled.

5.1.5 Partition/Built-In Demolition

To complete the interior demolition and prepare for the removal of the outer shell itself, all interior
partitions, ceilings, and built-in units will be disconnected from the structure and removed.
Working within the tightly confined shell of the observatory structure will require that the majority
of interior demolition work be done by means of individuals utilizing appropriate cutting
equipment. All material is to be considered waste and placed in the appropriate onsite container
for later removal off-site to the designated landfill.

5.1.6 Skin Removal

The enclosure skin of the outer shell of the observatory consists of individual thin triangular
aluminum panels fastened to the supporting steel tube structure (see Figure 5-4). During
deconstruction, the panels of the skin will be cut into manageable pieces using saws and cutting
torches, and removed with the use of a crane and lift.
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Figure 5-4: CSO’s Aluminum Panel Skin

Source: Caltech (2020)

It is anticipated that the individual facets will be removed on a one-by-one basis rather than through
simultaneous removal of multiple panels by multiple workers. All aluminum panels are considered
recyclable material and will be placed in the appropriate onsite container for removal off-site to
the designated recycling center.

5.1.7 Structure Demolition

With the building interiors, including MEP, and exterior skin removed, the structural skeleton of
the observatory will be ready for dismantling (see Figure 5-5). The dismantling process will be
performed with a manlift for cutting steel members into manageable pieces using cutting torches
and saws and a crane for lifting these pieces from the structure to a flatbed truck for removal off-
site. All steel deconstruction waste is planned to be recycled.
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Figure 5-5: CSO’s Internal Structure During Construction

Source: Caltech (1985)

5.1.8 Paving Removal

To prepare for underground demolition work, existing asphalt paving will be removed.
Demolished paving will be loaded on to a dump truck for removal to a designated off-site landfill.

5.1.9 Foundation and Grounding Grid Removal

The CSO does not have a basement level and the structural footings underpinning the observatory
consist of shallow spread footings. For this reason, total foundation removal is included in all
alternatives. The CSO’s foundations can be seen in Figure 5-6 and Figure 5-7, with the latter
showing how the depth and thickness of the foundation varies from the center to the apron.
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Figure 5-6: Photograph of CSO’s Foundation During Construction

Source: Caltech (1985)

Figure 5-7: Section Drawmg Illustrating a Portion of CSO’s Foundation
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Source: CSO Foundation Plan by H. Robert Hoggan & Associates dated 12/5/83.

The reinforced concrete foundation will be broken or cut, removed from the ground, and placed in
roll-off bins. The portions of the grounding grid near the CSO’s foundation will be removed during
this phase; construction drawings indicate that the grounding grid is roughly one foot below grade
and, therefore, all within the fill material placed on the CSO Site during construction. All material
removed will be designated as deconstruction waste material and will be removed from the CSO
Site and transported to an approved landfill, with the exception of recyclable material such as
copper piping or grounding mats, which will be transported to a designated recycling center.
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5.1.10 Cesspool

As part of the decommissioning of the CSO Site, the cesspool will be closed. Caltech, in
preparation for this closure, has consulted with the DOH, Planning and Design Section,
Wastewater Branch (DOH-WB), to identify alternative courses of action for closure and
backfilling of the cesspool. As part of this consultation, DOH-WB provided information from
General Backfilling Scenarios for an Injection-Well Cesspool, summarized as follows:

e Backfilling and permanently abandoning an injection-well cesspool constitutes an
injection-well closure.

e Prior to any method of backfilling, each injection-well cesspool should be cleared to
its original constructed depth, and all sediments, sludge, and organic materials in the
cesspool should be removed and disposed of properly.

e Backfilling with a cement mixture or flowable fill may stop short of reaching the
ground surface in order to accommodate topsoil, landscaping, grading, underground
utilities, or foundation considerations.

e All backfilling methods should not leave behind a depression in the ground. The final
ground surface should be shaped or graded to prevent tripping or falling, as well as
water ponding.

e An official injection-well closure indicates that the injection-well has been cleaned out
and permanently filled and sealed with an inert material having stability and physical
strength.

Because backfilling the cesspool with cement would permanently leave CSO infrastructure
material onsite, contrary to its stated intention to totally remove all infrastructure and fully restore
the site, CSO has explored other options for closure of the cesspool that would return the area more
closely to its pre-construction condition. On March 1, 2018, Caltech representatives met with
Sanitarian Amy Cook of HDOH, Environmental Services (HDOH-ES) to discuss options for the
closure of the CSO cesspool, including whether excavation below the cesspool was warranted or
if fill from the CSO Site, rather than cement, was an acceptable fill alternative. In that meeting,
HDOH-ES acknowledged Caltech’s intention to remove all manmade structures from the site and
stated that they were not aware of any instances of excavating below or beyond a cesspool base,
except to enlarge a cesspool. In addition, HDOH-ES indicated that use of natural material from
the CSO Site to fill the cavity left by removal of the cesspool was acceptable. (Amy Cook, pers.
comm., March 1, 2018).

Based on its consultation with HDOH-WB and HDOH-ES, for all action alternatives Caltech now
plans to: (i) pump out all sludge remnants in the cesspool, (ii) test the sludge for potential
contaminants and dispose of it properly, (iii) trench around the outer perimeter of the concrete
cesspool cylinder to its depth; (iv) remove the concrete cesspool structure and dispose of it
properly; and then (v) use structural fill from the CSO Site® to fill the void to a depth even with
the surrounding native lava flow surface and compact the fill during the backfilling process to

8 This structural fill to be used is the fill placed on the lava flow during CSO construction and is native to Maunakea
(Intera, 2019).
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minimize settling in the future. CSO will continue to coordinate with the HDOH and comply with
the instructions provided by it during closure of the cesspool.

5.1.11 Phase II ESA

Following removal of the underground concrete slab (see Section 5.1.9) and cesspool (Section
5.1.10), Caltech will perform sampling and analysis per the Phase II SAP (see Section 3.3,
Appendix C).

5.1.12 Outbuilding and Secondary Above-Ground Infrastructure

Under all alternatives, the outbuilding and secondary above-ground infrastructure will be removed.
This includes the outbuilding, a smaller nearby building housing a water pump, a generator
mounted on a concrete pad, and a transformer mounted on a concrete pad.

All building materials, including concrete pads and slabs, will be deconstructed and placed in roll-
off bins. All material removed will be designated as deconstruction waste material and will be
removed from the CSO Site and transported to an approved landfill, with the exception of
recyclable material such as copper piping, if any, which will be transported to a designated
recycling center.

5.1.13 Remaining Underground Infrastructure

Underground improvements to be demolished include: (7) utility lines, (ii) water tank, and (iif)
remaining grounding grid and other ancillary subsurface infrastructure. Under all alternatives,
except ALT-4, all the utility conduits from Handhole #28, which provides service to CSO (see
Figure 5-2), and throughout the CSO Site will be removed. In concert with these activities, the
remaining grounding grid will be removed. It may be discovered that it is not feasible to remove
a portion of these facilities, which is accounted for by ALT-4. Under ALT-4 they would be
removed to the maximum extent feasible but some portion would be capped and left in place.

All building materials, including conduit and tank, will be removed from the ground and placed in
roll-off bins. All material removed will be designated as deconstruction waste material and will
be removed from the CSO Site and transported to an approved landfill, with the exception of
recyclable material such as copper piping and wire (including the grounding grid), which will be
transported to a designated recycling center.

5.1.14 Backfill and Finish Grading

Following the removal of all infrastructure, removal of remaining fill material will take place using
heavy, medium, and small equipment and hand tools. The temporary construction fencing will be
repositioned (Figure 5-2) to surround the site restoration work area prior to this fill removal
activity. As the fill is removed, a quantity of roughly five cubic yards of fine ash material and
small rocks, consistent with the size and material of the rocks scattered in the nearby undisturbed
areas, will be segregated using a screen or similar method and stockpiled on site or at the staging
area until needed for restoring the arthropod habitat (Section 6.5.2.1).

No fill imported from a non-Maunakea source will be brought to the CSO Site. The level of
backfill will vary depending on the level of removal and the corresponding level of restoration
implemented. Excess fill material will be stockpiled at the Batch Plant Staging Area and available
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for use by CMS in the future. The stockpile location is shown in Figure 5-1. The stockpiles will
be approximately five feet in height and cover an area of approximately 100’ x 135’, tightly arrayed
in overlapping piles.

Once all the excess fill material has been removed, the reserved fine ash and small rocks will be
layered on top of summit-native rock to leave a visual appearance consistent with the original
condition of the Site. Because the CSO Site is located on a lava flow, it will not be possible to
fully reconstruct the preexisting flow in excavated areas. Rather, restoration will use rocks and
fill, compacting as necessary for long-term stability, to return those areas to a natural condition
consistent with the surrounding topography.

5.1.15 Demobilization

Upon completion of the backfill and the site restoration processes (Chapter 5) that can be
completed with the temporary construction fence in place, the general contractor will remove the
fencing, soil erosion and dust control BMPs, and the office trailer from the CSO Site for its final
restoration as stipulated in the SRP (see Chapter 6).

5.2 DECONSTRUCTION DURATION, PERSONNEL, AND SITE
LOGISTICS

5.2.1 Deconstruction Duration and Personnel

Table 5-1 summarizes the type and purpose of major equipment that will be used and temporarily
stationed on the CSO Site or adjacent deconstruction staging/stockpiling areas (see Figure 5-1)
during the decommissioning process. Table 5-2, Table 5-3, and Table 5-4 identify the
deconstruction activity and sequencing for each of the action alternatives (i.e., ALT-2, ALT-3, and
ALT-4) considered in the SDP (see Table 1-1). These tables include all the general deconstruction
activities noted in the preceding sections of this SDRP for the deconstruction and removal of the
CSO, but are distinguished from each other by the duration, type of equipment, onsite
deconstruction personnel, and estimated number of total daily vehicle-trips up and down the
mountain. Though the total deconstruction duration of each alternative varies, all alternatives
considered in this SDP can be completed within one season if provided with continuous access
throughout that period.
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Table 5-1: Summary of Major Equipment Present During CSO Decommissioning

Type

Purpose

Office Trailer

Provides adequate workspace for deconstruction superintendent and independent,
archaeological, cultural, and biological monitors.

Roll-off Waste Containers

Sorted storage for deconstruction waste and recyclable materials.

Thirty-ton Crane

Securely lifting dismantled observatory skin, structural members, and cesspool.

Lift(s)

Provide deconstruction-worker access to upper portions of the CSO structure.

Water Truck

Dust control per erosion and water contamination prevention BMP sub-plan.

Trackhoe with Hammer

Demolition and removal of concrete foundations.

Backhoe

Removal of underground utility interconnections.

Depositing demolition material into appropriate waste containers and for regrading

Loader of CSO Site.

Flatbed Trailer and/or Tran§pon1ng equl.pment up and down the §umm1t and for remova.I of waste material
off-site to the designated landfill or recycling center and for moving excess fill

Dump Truck(s)

material to the Batch Plant.

Soil Compacter

Compacting soil during backfill operations.

Toilets

Portable toilets and/or incorporated into the office trailer.

Source: M3 (2020)
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Table 5-2: ALT-2 Deconstruction Activity

Deconstruction Duration | Crew Size | Equipment Deconstruction Vehicular Trips:
Activity (working | Max./Day Large Vehicle Small Vehicle
days) Max/Day | Total | Max/Day | Total
Mobilization 4 3 Office Trailer, 2 3 1 29
Water Truck
Demolition Prep 1 6 - - - 2 2
MEP Demolition 20 5 1 Crane, 3 6 1 20
1 Flatbed
w/Tractor,
2 Dump
Trucks
Partition / Built-In 10 5 2 Dump 2 2 1 10
Demolition Trucks
Skin Removal 15 6 1 Manlift, 1 2 1 15
(Aluminum) 1 Crane,
1 Flatbed
w/Tractor
Structure Demolition 33 11 1 Crane, 2 11 2 63
(Steel) 1 Manlift,
2 Flatbed
w/Tractors
Paving Demolition 3 2 1 Loader, 5 14 | 3
(Asphalt) 4 Dump
Trucks
Underground 25 7 1 Backhoe, 3 27 2 32
Removal 1 loader,
2 Dump
Trucks
Backfill 13 5 1 loader, 1 1 2 1 13
Compactor
Demobilization 2 4 - 2 3 - -
Finish Work 10 8 1 loader, * * 2 20
1 Compactor,
4 Dump
Trucks
Habitat Restoration 5 2 - - - 1 5
Daily Superintendent - 4 - - - 4 549
/ Site Monitors
Total Duration / 141 - - - 70 - 776
Trips
Note: * there will be 25 trips a day and 242 total large vehicle trips during finish work; however, these trips will be entirely within the
summit region as fill material is moved from the CSO Site to the Batch Plant (Figure 5-1).
Source: M3 (2020)
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Table 5-3: ALT-3 Deconstruction Activity

Deconstruction Duration | Crew Size Equipment Deconstruction Vehicular Trips:
Activity (Working | Max/Day Large Vehicle Small Vehicle
Days) Max/Day | Total | Max/Day | Total
Mobilization 4 3 Office Trailer, 2 3 1 27
Water Truck
Demolition Prep 1 6 - . - 2 2
MEP Demolition 20 5 1 Crane, 3 6 1 20
1 Flatbed
w/Tractor,
2 Dump
Trucks
Partition / Built-In 10 5 2 Dump 2 2 1 10
Demolition Trucks
Skin Removal 15 6 1 Manlift, 1 2 1 15
(Aluminum) 1 Crane,
1 Flatbed
w/Tractor
Structure Demolition 33 11 1 Crane, 2 11 2 63
(Steel) 1 Manlift,
2 Flatbed
w/Tractors
Paving Demolition 3 2 1 loader, 5 14 1 3
(Asphalt) 4 Dump
Trucks
Underground 25 7 1 Backhoe, 3 27 2 32
Removal 1 Loader,
2 Dump
Trucks
Backfill 13 5 1 Loader, 1 2 1 13
1 Compactor
Demobilization 2 4 - 2 3 - -
Finish Work 3 4 1 Loader - - 1 3
Habitat Restoration 5 2 - - - 1 5
Daily Superintendent - 4 - - - 4 536
/ Site Monitors
Total Duration / 134 - - - 70 - 729
Trips
Source: M3 (2020)
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Table 5-4: ALT-4 Deconstruction Activity

Deconstruction | Duration Crew Equipment Deconstruction Vehicular Trips:
Activity (Working Size Large Vehicle Small Vehicle
Days) Max/Day Max/Day | Total | Max/Day | Total
Mobilization 4 3 Office Trailer, Water 2 3 1 25
Truck

Demolition Prep 1 6 - - - 2 2
MEP Demolition 20 5 1 Crane, 3 6 1 20

1 Flatbed w/Tractor,

2 Dump Trucks

Partition / Built- 10 5 2 Dump Trucks 2 2 1 10
In Demolition
Skin Removal 15 6 1 Manlift, 1 2 1 15
(Aluminum) 1 Crane,

1 Flatbed w/Tractor
Structure 33 11 1 Crane, 2 11 2 63
Demolition 1 Manlift,
(Steel) 2 Flatbed w/Tractor

s
Paving 2 2 1 Loader, 5 14 1 3
Demolition 4 Dump Trucks
(Asphalt)
Underground 21 6 - 3 20 4 29
Removal
Backfill 9 5 1 Loader, 1 2 1 9
1 Compactor

Demobilization 2 4 - 2 3 - .
Finish Work 3 4 1 Loader - . 1 3
Habitat 5 2 - - - 1 5
Restoration
Daily . 4 . . - 4 480
Superintendent /
Site Monitors
Total Duration / 125 - - - 63 - 684
Trips
Source: M3 (2020)

Deconstruction activity related to the decommissioning of CSO will have a modest and temporary
impact on the use of the Mauna Kea Access Road. Table 5-2, Table 5-3, and Table 5-4 indicate
the estimated deconstruction duration, crew size, quantities of deconstruction waste and recycling,
and deconstruction vehicular use for each decommissioning alternative identified in this SDP.

The following general notes are equally applicable to Table 5-2, Table 5-3, and Table 5-4:

1. Duration total is based on the total days for sequential activities and durations account
for unusual conditions present at the high elevation CSO Site.

2. Crew total is a maximum per day, as determined by the highest number of individuals
identified for any one sequential activity. Alternative total includes the highest number
of individuals for any one activity plus supervision and monitoring personnel.
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3. Fill material will utilize regraded site material.
4. Equipment list represents the type and number on site at any one time.

5. Maximum vehicles onsite per day/total number of trips. One (1) trip is defined as the
combination of ascending and descending the mountain within a day. Ifa trip is split,
such as delivery of the office trailer and its subsequent removal at a later date, then a
trip is defined as one (1) ascending and one (1) descending for that deconstruction
activity (i.e., a total of two vehicle trips). Total for maximum per day were determined
by the higher number of trips/day for any one sequential activity. Permanently staffed
deconstruction personnel will travel up to the site individually on a daily basis (i.e., 4
vehicles/day) with parking spaces onsite for each; subcontractor crews will carpool
from Halepohaku on a daily basis. The crane delivered to the site, starting with MEP
Demolition, will remain onsite for the duration of the deconstruction process. The one
(1) trip for crane delivery is accounted for under MEP Demolition.

6. Dump truck trips for stockpile of removed fill are within summit region via the path
identified in Figure 5-1. No fill removal will traverse down Mauna Kea Access Road
past the Batch Plant.

7. Concurrent activities are identified to reduce the overall deconstruction duration.

5.2.2 Deconstruction Logistics

Figure 5-1 depicts the likely configuration of deconstruction staging logistics, indicating the
locations for each of the major pieces of equipment and vehicles used during the various stages of
deconstruction; Figure 5-2 and Figure 5-3 provide additional detail. The basic configuration of
the staging areas would be similar for each of the decommissioning alternatives, but the general
contractor may propose a slightly different approach depending on the decommissioning
alternative implemented and other activities in the summit region. A clear path for HCFD access
will be maintained at all times during deconstruction activities with portable firefighting
equipment maintained on site at all times.

Use of the adjacent Batch Plant site for deconstruction staging is also being proposed by the Thirty
Meter Telescope (TMT). Construction for TMT may be concurrent with the deconstruction
activities of the CSO. The CSO decommissioning effort will make use of the Batch Plant site for
temporary deconstruction staging activities and permanent stockpiling of excess fill removed from
the Site. TMT currently has a stockpiling permit for use of the Batch Plant. CSO will also be
required to obtain a stockpiling permit from the County of Hawai‘i Planning Department. The
CSO decommissioning project will coordinate use of the Batch Plant with any concurrent
construction projects.

The number of deconstruction personnel onsite will vary for each deconstruction activity. The
total number of deconstruction workers on any given day will typically consist of the: (i) general
contractor superintendent; (i7) independent deconstruction monitors and potentially other monitors
(archaeological, cultural, and biological); and (iii) general contractor and subcontractor’s crew.
The anticipated numbers of personnel for each decommissioning alternative and their estimated
number of vehicle trips are provided in Table 5-2, Table 5-3, and Table 5-4. One vehicle-trip is
defined as the combination of one ascent to, and one descent from, the summit of Maunakea.

PAGE 5-20



Site Decommissioning Plan for the CSO
February 24, 2021

Vanpools are to be provided for subcontractor personnel leaving from and returning to Halepohaku
on a daily basis. Should parking be limited at Halepdohaku for subcontractor crew parking, crew
members can convene in Hilo and vanpool directly up to the site, stopping only at Halepohaku for
a short duration (~30 minutes) to acclimate to the higher elevation. Deconstruction crews will not
have access to Halepohaku astronomy support common building dining and toilet facilities.
Stopping at Halepohaku on the return trip at the end of the day will not be necessary.

Deconstruction vehicles on site will be limited to current deconstruction activity only. No parking
(day or overnight) will occur on the CSO Site and all BMPs related to vehicle use will be followed.
Limited day parking will be available at the designated portion of the Batch Plant for CSO
deconstruction. This designated portion will be for the sole use of the CSO deconstruction team
and its location and access will be coordinated with other concurrent summit region construction
projects, if any. This limited parking will be for the exclusive use of the general contractor, vans
that transport subcontractor crews, independent deconstruction monitor and potentially other
monitors (archaeological, cultural, and biological), and inspectors. Overnight parking in the
summit region will be limited to large deconstruction vehicles, such as a water truck and dump
trucks (up to four maximum) and located within the secure fencing at both the CSO Site and at
CSO’s designated staging area at the Batch Plant. Overnight parking for large deconstruction
vehicles in the summit region reduces the daily overall number of deconstruction vehicle trips on
the Mauna Kea Access Road.

As shown in Table 5-2, Table 5-3, and Table 5-4, it is not anticipated that the CSO deconstruction
activity will see a significant number of deconstruction vehicles on a daily basis along the Mauna
Kea Access Road under any of the action alternatives considered in this SDP. Planning for the
deconstruction activities shows a limited number of small vehicles carrying personnel traveling
between Saddle Road and Halepdhaku and even fewer (via vans) traveling on the unpaved portion
of the road up to the CSO Site. Personnel trips will mainly occur at the start and end of the day
and generally not interfere with observatory, maintenance, and other vehicles during the day.

Larger deconstruction vehicles, such as flatbeds for delivery of equipment and dump trucks for
removal of recyclable and solid waste material, will also be limited and can be coordinated with
CMS, other observatories, tour groups, and Rangers for off-peak hours, as necessary. Dump trucks
for removal of existing fill on site will have a short haul route on the paved portion of the Mauna
Kea Access Road between the CSO Site and the stockpile locations at the Batch Plant (Figure 5-1)
and, therefore, there is limited potential for conflicts between CSO deconstruction and other
vehicles. Flagpersons with radios can be provided to control general and deconstruction traffic
between the CSO Site and the Batch Plant when fill material transport operations are ongoing.

With the small number of CSO deconstruction vehicle trips along the Mauna Kea Access Road
daily, it is not anticipated that additional road maintenance work will be necessary beyond the
current regular road maintenance efforts provided above Halepohaku. However, should it be found
that additional road maintenance is necessary due to CSO decommissioning activities, Caltech
would reimburse CMS for additional road maintenance costs incurred.

Temporary Mauna Kea Access Road closures or restrictions (from Saddle Road to the summit
region) will be necessary to deliver and return wide-load deconstruction equipment such as trailers
and crane(s). The necessary road closures will be coordinated with HDOT, CMS, Rangers, summit
observatories, tour groups, and other observatory and summit construction activities. Notifications
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will be sent in advance of any road closures to these parties and made public. Road closures will
be scheduled to occur during off-peak times.

Caltech does not anticipate that any of the larger deconstruction vehicles for the CSO
deconstruction will require towing or braking assistance from other vehicles. Most large
deconstruction vehicle trips will be for moving fill material between the CSO Site and the
designated stockpile locations at the adjacent Batch Plant, approximately 1,200 feet apart (Figure
5-1).
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: SITE RESTORATION PLAN (SRP)

6.1 INTRODUCTION
The DP defines the purpose of the SRP as follows:

“The purpose of a Site Restoration Plan is to present specific targets for site
restoration and to describe the methodology for restoring disturbed areas after the
demolition/construction activities described in the Site Deconstruction and
Removal Plan are completed. Each SRP shall be specific to the site and consider
cultural, biological, and physical aspects of site restoration. Each SRP shall
include a provision for effectiveness monitoring to characterize success and/or
failure of restoration efforts.”

It also goes on to provide definitions for three levels—minimal, moderate, and full—of site
restoration that can be considered. As outlined in Chapter 4, only moderate and full restoration
are being considered in detail for the CSO decommissioning (see Table 1-1).

This SRP incorporates consideration of the cultural, physical, and biological aspects of site
restoration, providing a survey of the existing condition of these resources and presenting an
analysis of how the intent, process, or outcome of site restoration may impact these resources.
Finally, the CBA (see Chapter 7) weighs these potential impacts in order to determine the balance
between cost(s) and benefit(s) for each alternative.

Figure 6-1 depicts the condition of the CSO Site prior to the facility’s construction in the 1980s.
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Figure 6-1: CSO Site Prior to Construction

Note: The “CIT” label refers to the California Institute of Technology and identifies the CSO site.

Source: Caltech (1985)

6.1.1 Introduction to Topographic Site Restoration Methodology

Details regarding topographic site restoration are provided in Section 6.5.1. This introductory
overview is provided context for the analysis included in this Chapter that informed Caltech’s
decision-making regarding site restoration. Caltech has established that only modest excavations
into the native ground were made during construction. Fill was placed over the native ground
where the observatory and most other infrastructure was built. Thus, it appears that it will be
feasible to fully restore the look and feel of geophysical site topography, per the recommendations
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of the DP. Restoration of the CSO Site’s topography to pre-construction condition will principally
consist of removing the excess fill placed during construction. There will be only modest
quantities of backfilling required for the site restoration, primarily for the cavity left after cesspool
removal, which will use the fill material (Section 5.1.10).

6.1.2 Introduction to Biological Site Restoration Methodology

Details regarding biological site restoration are provided in Section 6.5.2. This introductory
overview is provided context for the biological analysis included in this Chapter (Section 6.3) that
informed Caltech’s decision-making regarding site restoration. Pre-construction and
contemporary biological surveys indicate that it also seems feasible to fully restore the habitat and
recover a population of flora and fauna, including arthropods, similar to surrounding areas (SRGII,
2019). This SRP describes the methodology for habitat restoration, which will consist of surface
treatment of the restored topography to mimic the surrounding areas (i.e., active habitat
restoration) followed by passive recruitment of native flora and fauna, including the arthropod
community (i.e., passive habitat restoration).

Should unforeseen circumstances arise during decommissioning that render full restoration
impossible (ALT-3 and ALT-4, see Sections 4.3.3 and 4.3.4, respectively), moderate restoration
will include surface treatments (i.e., active habitat restoration) followed by passive recruitment of
native flora and fauna (i.e., passive habitat restoration).

Per the DP, three years of biological monitoring will be conducted to characterize the effectiveness
of habitat restoration and inform future decommissioning efforts on Maunakea.

6.1.3 Introduction to Archaeological-Cultural Site Decommissioning Considerations

The archaeological and cultural surveys undertaken to inform this SDP have documented
Maunakea’s cultural landscape and have catalogued the specific cultural resources present in the
vicinity of the CSO Site (see Section 6.4). Based on those surveys, there are no known specific
historic properties (archaeological sites) that will be directly affected by site restoration.
Archaeological and cultural monitoring (Section 5.1.1) will help to ensure that no negative impacts
on previously unidentified archaeological, historic, or cultural resources will occur during site
restoration activities. Considerations related to specific historic properties are discussed in Section
6.4.2.

The related issue of how site restoration may affect the cultural landscape, which is not a specific
historic site, is more complex. For those who value the more broadly defined cultural landscape,
the positive or negative impact(s) of site restoration depends on the intent and outcome of the
decommissioning effort. Considerations related to the cultural landscape are presented in Section
6.4.1.

6.2 PHYSICAL SITE RESTORATION

6.2.1 Pre- and Post-CSO Topography

Austin, Tsutsumi & Associates, Inc, undertook a pre-construction site topographical survey,
presumably prepared in 1982-1983 and noted as received January 21, 1983; the survey is provided
in Figure 6-2. M3 Engineering and Technology, Caltech’s decommissioning planning contractor,
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digitized this prior survey and overlaid it with an updated site survey performed by dlb &
Associates in 2016 (see Figure 6-3), with corrections for relative calibrations, to determine more
accurately the amount of fill added and excavation done during construction. A comparison of the
two surveys indicates that:

e Pre-construction grading and excavation cut approximately 495 cu. yds. of material
from the site and filled with approximately 2,830 cu. yds. material, yielding a net fill
of 2,335 cu. yds.;

e The maximum depth of the fill is about 10 feet, on the downhill side of the facility;

e The deepest foundation, under the telescope, is about 4 feet below grade and entirely
in fill; and

e The cesspool extends approximately 13.5 feet below grade, with the upper 9 feet in fill
and the lower 4.5 feet in the pre-construction topography.

Because restoration of the pre-construction topography would primarily require removal of fill
from the site, with only modest excavation and backfill for the cesspool, there appear to be no
engineering obstacles to full restoration of the pre-construction topography.
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Figure 6-2: Pre-Construction Topographlcal Survey of Site (1982)
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Figure 6-3: Comparison of Pre-Construction and 2016 Topographical Surveys

This figure reproduces information not legible in the 1982 pre-construction topographical conducted by Austin, Tsutsumi and Associates, Inc.
Source: dlb & Associates (2016)

6.2.2 Geological Source of Fill

Geological analysis of fill used during construction can provide information about its source,
which in turn has substantial implications for the success of biological and cultural site restoration.
The following subsections describe the available information related to onsite fill.
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6.2.2.1 Pre-Construction Geological Analysis

During the planning and preparation for the observatory, Caltech retained Dames & Moore to
conduct a pre-construction geological and hydrological study of the CSO Site. Their report,
Geologic and Hydrologic Factors, was incorporated as Appendix B of the A /0-Meter Telescope
for Millimeter and Submillimeter Astronomy at Mauna Kea, Hamakua, Hawaii: Final
Environmental Impact Statement (Group 70, 1982). That report states:

The principal rock type of the summit area of Mauna Kea is hawaiite which
commonly forms clinkery aa lava flows or cinder cones up to 600 feet high with
ejecta fragments up to 10 feet in size. These hawaiites range from non-vesicular
and dense to extremely vesicular and less dense. The surfaces of lava flows are
frequently striated (which signify overriding glacier movement) and inter-stratified
with glacial debris (characterized by loose rock fragments), which in turn are inter-
layered with cinder, ash and other volcanic pyroclastic materials...

Based on available photographs and interviews with University of Hawaii
researchers (Woodcock; Laws, West, personal communications, 1982), the
proposed site is interpreted to be an aa lava flow which vented in the vicinity of the
Site (probably from one of the summit cones) and flowed primarily northwest with
one lobe extending to the south. From the existing topography, the southern lobe of
this flow appears to have moved about 2,000 feet downhill from the Site — about
half the distance to Lake Waiau. However, the flow surface has been subject to
subsequent glaciation and the original flow paths of the lava are obscured. This
aa flow overlies a slightly older flow (possibly part of the same eruption period)
which also moved to the south and southwest -- surrounding Lake Waiau and filling
the area between Puu Waiau, Puu Poliahu and Puu Hau Kea and partially covering
the north and west rim of Puu Waiau.

With respect to anticipated specific site work in the construction of CSO, Dames & Moore noted:

The proposed earthwork for the site is minimal — limited to minor levelling, removal
of lava fragments, and footing excavations up to 4 feet deep at the telescope site.
Estimated total excavation is only about 100 cubic yards. The excavated lava rock
will be utilized mostly for footing backfills.

Final grading and construction plans amended the excavation plan, necessitating no excavation for
the telescope footings but requiring excavation for the cesspool and a larger excavation volume
overall. Review of the available documentation from the construction of the observatory do not
document the origin of the fill that was used on the CSO Site.

6.2.2.2 Contemporary Geological Analysis

In the absence of clear information indicating the source of the fill used during construction on the
CSO Site, Caltech retained geoengineering consultant Intera, Inc. to sample and analyze the fill.
Their report, Hydrogeological and Geological Evaluation: Decommissioning of the California
Institute of Technology Submillimeter Observatory (Intera Inc., 2019), describes their methods and
findings.
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Figure 6-4, reproduced from the Intera, Inc. (2019) report, provides a geochemical comparison of
the CSO Site fill material (samples CSO-F-1, CSO-F-2, and CSO-F-3) to a reference sample
(sample CSO-N-1) of volcanic material from an adjacent ‘a‘a lava flow.

Figure 6-4: Geochemical Analysis of Composition and Origin of CSO Fill

Notes: 1. Diagram was used by Wolfe et al. (1997) to compositionally classify Mauna Kea lavas. The green dashed line denotes the
approximately extent and range of geochemically analyzed older Hamakua Volcanics and the blue dashed line denotes the
approximately extent and range of geochemically analyzed younger Laupahoehoe Volcanics as reported by Wolfe et al. (1997, p.
17, Figure 5). The four samples collected and analyzed for this investigation (red diamonds) all fall within the Laupahoehoe
Volcanics extent.

2. Samples CSO-F-1, CSO-F-2, and CSO-N-1 are fairly closely clustered, suggesting that they are very likely “related”, possibly even

produced by the same eruptive event. Sample CSO-F-3 does not cluster with the other three (3) samples and is compositionally
different enough to suggest that it is not related to the other three (3) samples. [It is] ...a Hawaiite, while the other three (3)
samples are mugearite. This Hawaiite sample may represent a piece of tephra from one of the adjacent cinder cones.

Source: Intera, Inc., Hydrogeological and Geological Evaluation (2019)

That report goes on to provide the following conclusion based on this comparison (Intera, Inc.,
2019):

“Based on the lithologic descriptions and geochemical analyses of the three (3) fill
samples and one (1) sample from an adjacent a’a lava flow, the fill material at the
CSO Site is determined to be sourced from Laupahoehoe Volcanics which underlies
Maunakea summit area. Much of the CSO Site fill was likely originally sourced
from an excavation in a Laupahoehoe lava flow during widening of the main road.

PAGE 6-8



Site Decommissioning Plan for the CSO
February 24, 2021

Other components of the fill are probably tephra from one of the nearby
Laupdahoehoe cinder cones.”

Based on the analysis and results of this geological investigation it appears to be clear that the fill
used on the CSO Site during construction was native to the summit area of Maunakea (i.e., “native
fill”’) and was not transported to the site from a more distant source. Consequently, the use of this
native fill for backfill during decommissioning does not present a hazard of negative cultural or
biological impacts.

6.3 BIOLOGICAL SITE RESTORATION

This section discusses the biological, ecological, and environmental restoration of the CSO Site.
To provide the necessary context for a discussion of biological habitat restoration, it reviews: (i)
the biological inventory conducted prior to CSO construction; (ii) the contemporary biological
survey of the CSO Site conducted during preparation of this SDP; and (iii) an assessment of the
potential impacts to biology during and after site restoration.

6.3.1 Pre-Construction Biological Inventory

During the planning and preparation for the observatory, Caltech retained Dr. Francis G. Howarth
of the Bishop Museum to conduct a pre-construction biological survey and assessment of the CSO
Site. The resulting report, 4 Provisional Assessment of the Arthropod Fauna of the Area to be
Impacted by the Proposed University of Hawaii/California Institute of Technology 10-Meter
Telescope Near the Summit Mauna Kea, Hawaii, was incorporated as Appendix C of the 4 10-
Meter Telescope for Millimeter and Submillimeter Astronomy at Mauna Kea, Hamakua, Hawaii:
Final Environmental Impact Statement (Group 70, 1982). The report begins with an overview of
what was known about fauna at the summit at that time:

The major component of the fauna of the aeolian ecosystem on the summit of Mauna
Kea is composed of arthropods. Currently, about 12 species appear to be
maintaining populations in this ecosystem. These include 3 spiders, 4 mites, 2
springtails, 1 bark louse, and 2 true bugs. ... Some of these species could be
associated with the algae, mosses, or lichens which grow near the summit.

The report states that the two true bugs include one in the genus Nysius, the endemic wékiu bug,
while the other is the non-native Geocoris pallens. The report indicated that wekiu bugs were not
observed at the CSO Site during the survey, but that the season and weather conditions during the
survey reduced the likelihood of them being found. Arthropods that were found in the field at the
CSO Site included a native Hawaiian lycosid wolf spider and an anystid mite. Two springtails and
four mites were found in the soil samples collected during the survey.

6.3.2 Contemporary Biological Inventory

During the planning and preparation for the decommissioning of the CSO Site, Caltech retained
Sustainable Resources Group International, Inc. (SRGII) to conduct a biological survey of the site
and prepare a report (Biological Setting Analysis: Caltech Submillimeter Observatory
Decommissioning; SRGII, 2019) characterizing the existing biota and identifying biological
considerations related to site restoration. The report characterizes the ecosystem at the CSO Site
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as alpine stone desert, with limited potential for the development of plant and animal communities.
The following summarizes the survey’s findings:

e Lichens, Mosses, and Vascular Plants. Eleven clumps of lichens were observed. The
most abundant vascular plant in and near the survey site was the endemic grass pili uka
(Trisetum glomeratum). Most pili uka clumps were growing on topographically
disturbed areas and one individual was found growing in a crack in the pavement
driveway. Several individual ‘iwa ‘iwa (Asplenium adiantum-nigrum) ferns were
found just outside of the east-to-south boundary of the subleased lands, none were
found within the subleased lands. No other plant species were recorded. The species
observed were typical of the alpine stone desert ecosystem; none are listed as threatened
or endangered species.

o Arthropods. The majority of species recorded during the survey were species not native
to the aeolian desert on Maunakea. The exceptions were one native spider species
(Lycosa hawaiiensis), one native moth species (Agrotis kuamauna), and one fly species
from an unknown origin (Bradysia sp.). Arthropods from the Aphis genera were found
in traps but could not be identified to the species level; all Aphis species in Hawai‘i are
non-native and some have been previously recorded in the acolian desert on Maunakea.
One member of the survey team, who samples arthropods regularly in the UH managed
areas on Maunakea, reported previously noting native spiders and caterpillars at or near
the CSO site although they were not common in this recent survey. Wekiu bugs were
not found at the CSO Site during the study and the report indicates that they are not
found on lava flows or areas dominated by compacted ash/silt. Studies conducted on
Maunakea have indicated that environments like the CSO Site are not likely to be prime
wekiu bug habitat currently or after restoration (Kirkpatrick 2018, Kirkpatrick &
Klasner 2015, UH Hilo 2010, Englund et al. 2007, Porter and Englund 2006). None of
the arthropods present in the alpine stone desert on Maunakea are listed as threatened
or endangered species.

e Birds and Mammals. No birds or non-human mammals were observed during the
study. The report noted that what appeared to be dog feces was observed at the CSO
Site and that two endangered birds, ‘va‘u (Pterodrama sandwichensis or Hawaiian
Petrel) and ‘aké‘ake (Oceanodroma castro or Band-rumped Storm Petrel), may utilize
the lower elevation alpine shrublands and grasslands on Maunakea, but there have been
no recorded detections of birds or burrows in the vicinity of the CSO Site. Similarly,
the endangered ‘Ope‘ape‘a (Lasiurus cinereus semotus or Hawaiian hoary bat) has not
been detected in the vicinity of the CSO Site but may occur at high elevations.

6.3.3 Impacts of Biological Site Restoration

With the exception of ALT-1 (i.e., the No Action alternative), all of the alternatives considered in
this SDP (see Table 1-1) contemplate total facility removal, partial or full infrastructure removal,
and moderate or full site restoration. Removal and restoration can impact biological resources in
two periods: (i) during removal and site restoration activities, also referred to as “process impacts;”
and (ii) after restoration activities, also referred to as “outcome impacts.” Both phases of site
restoration (i.e., during/process and after/outcome) are given further consideration in the following
subsections.
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6.3.3.1 Site Decommissioning Process Impacts

The Biological Setting Analysis (SRGII, 2019) provides an extensive analysis of the potential
impacts related to the process of removing the observatory and restoring the CSO Site. In contrast
to the action alternatives, and as a baseline for comparison with them, the Biological Setting
Analysis concludes that (SRGII, 2019):

“Under a No Action Alternative, biological resources would remain unimpacted
[relative to status quo], and both native and non-native species would continue to
occupy the project footprint.”

Thus, there would be no decommissioning process impact relative to status quo under ALT-1
because the site would not be disturbed and the species would continue to occupy the site as they
did during CSO operation and continue to do so since CSO ceased operation.

The following points summarize SRGII’s assessment of the potential for impacts during the
decommissioning process under the action alternatives:

e The process of site decommissioning will disturb the CSO Site and potentially
adversely impact lichens, mosses, vascular plants, and arthropods, as well as the habitat
that supports them, but these impacts will be temporary and not considered significant.

¢ No native birds or mammals frequent the CSO Site or nearby areas.

e The best management practices (BMPs) and monitoring during site deconstruction and
restoration described in Section 5.1.1 will minimize impacts.

e These impacts will be limited to the CSO Site and staging and stockpiling areas, leaving
broader populations on the summit unaffected.

e Recolonization of the CSO Site by native species, once site restoration is complete, is
almost certain to occur.

e The process of restoration, because it involves a range of equipment coming onto the
CSO Site from elsewhere, can present a threat of introduction of non-native vascular
plans and arthropods. However, utilization of the BMPs described in Section 5.1.1 will
minimize this potential, and the extreme summit conditions render the survival and
establishment of non-native species unlikely.

e Significant adverse impacts due to the introduction or establishment of non-native
species are not anticipated.

e The site restoration process presents the risk of exposing flora and fauna to potentially
hazardous biological material from the cesspool and chemicals, such as the documented
hydraulic fluid spill and hydrocarbons from motorized equipment, as those substances
are being removed. However, observing the BMPs discussed in Section 5.1.1 will
minimize this risk and no significant adverse impacts relating to exposure are
anticipated as a result.
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6.3.3.2 Restoration Outcome Impacts

The Biological Site Assessment indicates that the planned scope of topographical site restoration
is adequate for the restoration of the biological community (SRGII, 2019):

“Geological analysis has confirmed that [fill material from the site to be used for
backfilling] is consistent with other material at the summit. The only non-native
species present in the fill would be those that are already part of the existing
environment. Estimates of the volume of earthen material needed to backfill and
finish the site indicate more material is available than needed. This phase of the
restoration process aims to create the topographic conditions that provide
sufficient conditions for passive restoration of the biological community.”

As the discussion of methodology will indicate, the anticipated outcome of full restoration of the
CSO Site, per ALT-2 (Section 4.3.2) is that all prior habitat will be recovered, allowing native
flora and fauna to reestablish themselves over time. Thus, the after restoration (outcome) impact
of full site restoration would be entirely positive. Other action alternatives that incorporate
moderate site restoration (i.e., ALT-3 and ALT-4) will yield more modest benefits because,
although they would enhance the physical habitat structure to benefit the native arthropod
community, they would not restore the topography, which is likely necessary for the establishment
of native flora.

Under ALT-1 (No Action) there would be no restoration of the CSO Site. Thus, the benefits of
the action alternatives outlined above would not occur, there would be no negative or positive
biological impacts relative to status quo, and negative biological impacts relative to the pre-
construction conditions (e.g., the presence of structures and hardscape displacing habitat) would
endure.

6.4 ARCHAEOLOGICAL-CULTURAL CONSIDERATIONS AND
IMPLICATIONS

During CSO Site decommissioning planning, Caltech retained ASM Affiliates to conduct an
Archaeological Assessment (AA) and a Cultural Impact Assessment (CIA) to identify
archaeological and cultural resources present in the area and to assess the potential for impacts
during decommissioning activities, also referred to as “process impacts,” and after
decommissioning is complete, also referred to as “outcome impacts.” The resulting reports, An
Archaeological Assessment for the Caltech Submillimeter Observatory Decommissioning Project
on Maunakea (ASM Affiliates, 2018) and the Cultural Impact Assessment for the Caltech
Submillimeter Observatory Decommissioning Project on Maunakea (ASM Affiliates, 2020) are,
collectively, the primary sources of the information and analysis contained in the following
subsections of this SDP. Together, they offer two complementary approaches to cultural
considerations: (i) specific archaeological, historical, or cultural resources; and (i) Maunakea’s
summit region cultural landscape.

The AA is based on a pedestrian survey of the study area, which is defined as the areas, “where
ground disturbance may be anticipated to occur during the decommissioning process” (ASM
Affiliates, 2018). This survey sought to identify archaeological or historic sites which were not
previously identified in prior surveys, confirm previously identified properties nearby, and take
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photographs from “a visual effects study area that includes the viewshed of the CSO facility”
(ASM Affiliates, 2018). As such, the AA is most directly relevant to the consideration of specific
archaeological, historical, or cultural resources.

The CIA: (i) summarizes the literature on the cultural significance of Maunakea, (i7) reviews prior
studies of similar type, and (iii) reports on prior and contemporary consultations with Native
Hawaiian practitioners and community members. It is primarily relevant to cultural landscape,
though it references some of the specific cultural resources that the AA identifies.

The AA and CIA assess the potential for impacts both during site decommissioning (process) and
after it is complete (outcome). For reference, Figure 6-5 provides a depiction of the AA’s direct
effect and visual study areas overlaid; the visual study area is the area within the summit region
from which the CSO Site can been seen. Figure 6-6 zooms in on the direct effect study area; the
direct effect study area is the area that could be disturbed by CSO decommissioning activities. The
AA involved a pedestrian study of the direct effect study area and visiting nearby historic
properties within the visual effects study area in May 2018. The CIA effort included:

e Reviewing previous Maunakea cultural studies.

e Contacting the Office of Hawaiian Affairs (OHA) main office on O‘ahu and their West
Hawai‘i branch office.

¢ Sending consultation requests to 38 individuals or groups.
e Receiving responses from eight of those sent requests.’

¢ Having four of those responding consent to participate in the CIA (Harry Fergerstrom,
Kohala Hawaiian Civic Club, La‘i‘Gpua 2020 Association, and Jimmy Medeiros, Sr.).

e Reviewing information from an informal meeting regarding the proposed
decommissioning between Peter Young of Ho‘okuleana LLC and three kiipuna that
have knowledge concerning Maunakea cultural practices and have demonstrated
interest in Maunakea land uses.

e Attending two meetings of Kahu Kii Mauna.
The AA and CIA indicated:

e The CSO Site, direct effect study area, and visual effect study area are within the Mauna
Kea Summit Region Historic District (SIHP Site 50-10-23-26869), which encompasses
the area from the summit down to a relatively pronounced change in slope that creates
the impression of a summit plateau. All known archaeological sites and historic
properties within the district area are considered to contribute to the district.

e No archaeological sites that contribute to the historic district are within the CSO Site
or direct effect study area.

e Eleven historic properties that contribute to the historic district are within the visual
effects study area. SIHP Site 50-10-23-16164, a shrine, is 188 meters to the south-

® One of the eight who responded and consented is not listed in CIA Tables 4 or 5 because they were responding to an
earlier invitation to consult on the project.
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southwest of the CSO Site. A photograph from that site to the CSO Site is provided in
Figure 6-7.

The decommissioning of CSO will “result in an enhancement of the integrity of setting,
feeling, and association” of the historic properties and district. Thus, in accordance
with applicable rules and regulations, the determination of effect for the proposed
decommissioning would be “no historic properties affected.”

Native Hawaiians are not monolithic in their views, and there may be a multitude of
opinions regarding the sanctity of Maunakea. This was illustrated by members of Kahu
Ki Mauna stressing that based on their experience it is important to acknowledge that
“there is a diversity of perspectives regarding the sacredness of Maunakea and some
Native Hawaiians do not view Maunakea as sacred.”

Maunakea’s upper slopes continue to be sacred —i.e., provide a cultural landscape — to
contemporary cultural practitioners, whether their practices are “traditional and
customary” or contemporary. Cultural practitioners place value on this cultural
landscape, and their practices reinforce that value for them.

The CIA, and the quotes from it included in the sections below, focus on those that
participated in the CIA and hold the region to be sacred. That cohort of Native
Hawaiians believes that it would be improper and culturally offensive if the CSO
decommissioning effort does not infend to remove all facilities and infrastructure and
fully restore the CSO Site.

The reports did not identify:

Any specific ongoing traditional, customary, or contemporary cultural practices
occurring within or associated with the CSO Site or direct effect study area.

Any specific cultural practices that would be directly affected (adversely or
beneficially) by the decommissioning of CSO.

Any resources used for traditional and customary cultural practices that are present on
the CSO Site.

That the CSO Site or direct effect study area is used to access locations where
traditional and customary cultural practices are conducted or cultural resources are
gathered.

Consequently, Caltech has concluded that there will be no direct effect on any specific
archaeological, historical, or cultural resources as a result of the CSO Decommissioning Project
and that any resulting indirect effects will be entirely positive. Nevertheless, Caltech will
implement the mitigation measure suggested by those that participated in the CIA: having a
cultural monitor present during decommissioning as mentioned in Section 5.1.1.
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Figure 6-5: Direct Effect and Visual Study Areas for the Archaeological Assessment

Google Earth™ satellite image showing the visual effects study area (green) and the direct effects study area (outlined in yellow). Historic sites in the vicinity are indicated.
Source: ASM Affiliates, Archaeological Assessment for the Caltech Submillimeter Observatory Decommissioning Project on Maunakea (2018)
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Figure 6-6: Direct Effect Study Area for the Archaeological Assessment

Google Earth™ satellite image showing the direct effects study area (outlined in yellow). It includes the CSO Site, the Batch Plant, the area in
between, and land to the northwest of the CSO Site.
Source: ASM Affiliates, Archaeological Assessment for the Caltech Submillimeter Observatory Decommissioning Project on Maunakea (2018).
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Figure 6-7: CSO Site from SIHP Site 50-10-23-16164

Note: CSO is in center left midground, site 50-10-23-16164 is in the foreground, view to the northeast.
Source: ASM Affiliates, Cultural Impact Assessment for the Caltech Submillimeter Observation Decommissioning Project on Mauna Kea
(2020).

6.4.1 Site Restoration Impacts to the Cultural Landscape

6.4.1.1 The Cultural Landscape

The CIA provides a substantial body of literature identifying Maunakea as a wahi pana, or storied
place, and describes its cultural significance from a variety of perspectives. In its review of the
literature regarding the cultural significance of Maunakea, it states (ASM Affiliates, 2020):

“An extensive body of literature describing the significance of Mauna Kea and the
summit region has been developed over the past three decades (Kanahele and
Kanahele 1997; Lang and Byrne 2013, Langlas 1999, Langlas et al. 1999, Maly
1998, 1999; Maly and Maly 2005, 2006, McCoy et al. 2009, McEldowney 1982;
PHRI 1999, Simonson and Hammatt 2010). Through archival research and a
compilation of native traditions, historical accounts, and oral-historical interviews,
a detailed culture-history of Mauna Kea has been presented that documents a wide
range of cultural knowledge and practice associated with the mountain, and more
specifically with the summit region and [its] association with Hawaiian deities.
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These studies have also recognized Mauna Kea as a landscape that continues to be
sacred to contemporary cultural practitioners.”

Its concluding analysis states:

“The culture-historical background information that has been generated for
Mauna Kea as a result of the numerous detailed studies clearly demonstrates the
sanctity of Mauna Kea and its summit region. The compiled oral-historical
information provides further specific details about the cultural importance of the
summit’s viewplanes, the traditional significance of individual pu‘u, and the
importance of proper cultural protocol. It is also clear from the oral-historical
information that current-day Hawaiian cultural activities on Mauna Kea are
perceived by the practitioners of those activities to be an exercise in, and extension
of traditional and customary practices.”

While some of this text references specific cultural resources, these references augment its
overarching position about the sanctity and significance of Maunakea’s upper slopes to current-
day cultural practitioners. This SDP terms this sanctity and significance as the “cultural
landscape.” The cultural landscape is not merely a sum of specific, identifiable resources, it
represents the combined works of nature and cultural practitioners and the values attributed to the
landscape by Native Hawaiians.

6.4.1.2 Impacts of CSO Decommissioning on the Cultural Landscape

The CIA begins its analysis of impacts of site decommissioning as follows (ASM Affiliates, 2020):

“...there is no disputing that the decommissioning of an observatory facility within
the Astronomy Precinct on Mauna Kea would have a positive cultural impact.
What is up for review and discussion in this analysis is the identification of those
aspects of the decommissioning that could diminish or reverse the positive impact,
and the measures that can be taken to avoid or mitigate any potential negative

effects.”

The following subsection identifies the measures that will be incorporated into cultural,
archaeological, and biological resources monitoring plans (see Section 5.1.1) and observed during
the process of site restoration to avoid diminishing the positive cultural impacts of the
decommissioning on the cultural landscape. The second subsection outlines the potential positive
and negative impacts on the cultural landscape as a result of site decommissioning and site
restoration.

6.4.1.2.1 Site Restoration Process Impacts

The CIA offers guidance on measures to take during the process of site restoration to prevent the
lessening of the positive impact on the cultural landscape (ASM Affiliates, 2020):

“Also, consistent with recommendations contained in the NASA (2005) study, it is
recommended that a cultural monitor be present when ground-altering activities
are being conducted for the CSO decommissioning. The role of the onsite cultural
monitor will be to provide an appropriate cultural orientation to individuals
conducting onsite work, and to provide guidance on following cultural protocols
during the decommissioning process. In that vein, and as specified in the CMP
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(Ho ‘akea 2009:7-7) and its decommissioning sub-plan (Sustainable Resources
Group Int’l, Inc. 2010:ii) as “Management Action CR-1,” it is also recommended
that a set of cultural protocols be developed in consultation with Kahu Kii Mauna,
families with lineal and historical connections to Mauna Kea, as well as cultural
practitioners to address all aspects of the demolition and restoration work to be
completed as part of the decommissioning process.”

As described in Section 5.1.1, the cultural monitor will be present and provide services consistent
with the recommendations in the CIA. The procedures and protocols, directed by a cultural
monitor, should help to avoid and minimize the potential for adverse impacts throughout the
decommissioning effort.

6.4.1.2.2 Impacts Associated with Removal Option and Restoration Level

The CIA analyzes the impact of CSO decommissioning associated with its goals and intents on
the cultural landscape as follows (ASM Affiliates, 2020):

“What has been expressed by several cultural practitioners in prior and current
interviews is that the goal of decommissioning from their perspective would be to
ultimately clear the summit of Mauna Kea of “Western” intrusions and return the
landscape as best as possible to its pre-development condition. While this ideal is
not necessarily achievable given the existing roadways and associated
infrastructure, it is the assessment of the current study that any decommissioning
proposal that leaves behind physical remnants of a facility, whether above or below
the current ground surface, would result in a negative cultural impact with respect
to the proposed action [with the proposed action being removal and restoration to
the fullest extent possible].”

From this point of view, the presence of the current CSO facilities, including any invisible
underground infrastructure, has a negative impact on the cultural landscape, and the greater the
degree of removal and restoration, the proportionately greater the potential positive impact on that
resource would be. However, while the above discussion suggests simply that greater levels of
removal and restoration have greater benefit, the CIA (ASM Affiliates, 2020) follows immediately
with a statement regarding targets and desires created by the DP (2010) and how the restoration
outcome may or may not align with them:

“As stated in the Decommissioning Sub-Plan, “Ideally, the target for all sites is
restoration to the site’s historical condition prior to construction of the facility.”
(Sustainable Resources Group Int’l, Inc. 2010:23). If this is DLNR and the
University’s position, adopted through approval of the CMP (and its sub-plans),
then as stated in the CMP, the “[d]esired outcome to the extent possible, [is to]
reduce the area disturbed by physical structures ... by upgrading and reusing
buildings and equipment at existing locations, removing obsolete facilities, and
restoring impacted sites to pre-disturbed condition” (Ho ‘akea 2009:7-53;
emphasis [added]). Both the CMP and the Decommissioning Sub-Plan indicate
that the decommissioning starting point is _for the observatories to do their utmost
to completely remove all structures and fully restore the site, and based on what
was said during consultation, doing less than that could be perceived as improper
and culturally offensive.”
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Thus, a negative impact to the cultural landscape may arise if the removal option and restoration
level employed at the CSO Site is less extensive than the DP’s “starting point” (e.g., complete
removal and full restoration) when the greater extent was technically feasible. The CIA provides
the following statements and recommendations related to decommissioning:

With the understanding that some negative impacts may result from
decommissioning, these impacts would not completely erase the overall positive
impact. However, a perception exists that anything short of an attempt at complete
facility removal and full environmental restoration would result in a disingenuous
decommissioning effort, as well as be an affront to cultural sensibilities. Therefore,
it is recommended that the complete facility (above and below ground) be removed
and the affected environment be restored to the fullest extent possible. Following
this, and the other above-offered recommendations, will help to ensure that the
proposed decommissioning will not result in impacts to any traditionally valued
cultural or historical resources nor any traditional cultural practices or beliefs.

These two passages indicate, in the view of the authors of the CIA and based upon the sentiments
expressed during the consultation process, that removal and restoration of the CSO Site to the
greatest extent possible would result in a qualitatively better outcome for the cultural landscape
than other options. By extension, these two quotes also suggest that anything less than an attempt
at total removal and full site restoration could have a negative impact, compounding the ongoing
adverse impact caused by the presence of the CSO.

Consequently, remaining committed to Caltech’s intent, first outlined in the NOI (Chapter 2,
Appendix A), to completely remove the CSO infrastructure and fully restore the site will maximize
the beneficial effects, and prevent negative impacts, of decommissioning on the cultural landscape.
This benefit is based on repeated statements, both in the DP (2010) and by Caltech, regarding total
removal and full restoration being the starting point and the desired goal of the decommissioning
process (see Section 4.1 and Chapter 5). ALT-2, ALT-3, and ALT-4 all reflect Caltech’s intent,
but under ALT-3 and ALT-4 that intent would not be fully realized, despite being attempted, due
to unanticipated factors beyond Caltech’s control. Thus, ALT-2 would provide the largest
beneficial effect and ALT-3 and ALT-4 would provide a quantitatively lesser, but qualitatively
comparable, benefit if complete removal and full restoration could not be achieved.

6.4.2 Site Restoration Impacts to Specific Cultural Resources

6.4.2.1 Specific Cultural Resources

The AA summarizes the absence of previously known archaeological or historic resources in the
direct effects study areas and lists the known resources in the visual effects study area in its
Executive Summary (ASM Affiliates, 2018):

“The direct effects study area was included in three prior archaeological surveys
(McCoy 1982a; McCoy and Nees 2010, McCoy et al. 2010). The visual effects
study area was included in these three studies, and also two other archaeological
inventory surveys (McCoy and Nees 2009, 2013). No archaeological sites were
previously reported within the direct effects study area. The two closest previously
recorded sites are two shrines (Sites 50-10-23-16164 and 16165) located 188
meters and 250 meters, respectively, to the south-southwest of the CSO project
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area. The Mauna Kea Summit Region Historic District (SIHP Site 50-10-23-
26869), which encompasses the extent of the glacial moraines and crest of the
relatively pronounced change in slope that create the impression of a summit
plateau (Log No.: 23155; Doc No.:9903PM07), includes the CSO facility site,
although no contributing elements of the district are located within the direct effects
study area. Eleven of the historic properties that contribute to the historic district
lie within the visual effects study area.”

It goes on to report the results of the direct effect study areas pedestrian survey (ASM Affiliates,
2018):

“As a result of the fieldwork, no archaeological resources of any kind were
identified within the direct effects study area.”

Based on prior studies and the results of the AA and CIA (ASM Affiliates, 2018; 2020), Caltech
is unaware of any traditional or customary native Hawaiian practices, such as spiritual practices,
religious practices, or subsistence gathering occurring on the CSO Site, nor is there access to any
traditional trails via the CSO Site. However, while no archaeological or historical properties have
been identified, either during previous archaeological surveys or detected during the AA’s
pedestrian survey of the direct effect study area, there are archaeological-historic sites within the
CSO viewshed. Section 6.4.2.2 discusses the implications of site restoration on the archaeological
and historic resources in the visual effects study area.

6.4.2.2 Impacts of Site Restoration on Specific Cultural Resources

Based on the preceding discussion and the findings of the AA and CIA, Caltech has concluded
that, provided site decommissioning operations include the presence of appropriate archaeological
and cultural monitoring, the process of site restoration will have no negative impacts on any
specific cultural resources. With regard to the outcome of decommissioning and site restoration,
Caltech has also concluded that the greater the extent of removal and restoration of the CSO Site,
the greater the positive impact will be on the two relevant specific cultural resources: (i) cultural
viewplanes, and (ii) sense of place. The following subsections provide additional detail related to
the potential for impacts both during and after site restoration operations.

6.4.2.2.1 Site Restoration Process Impacts

The AA concluded that site restoration will have no impact on archaeological and historical
resources because there are none present on the CSO Site (ASM Affiliates, 2018):

“Given the negative findings of the current study with respect to archaeological
resources, it is concluded that the Caltech Submillimeter Observatory
Decommissioning Project on Maunakea will have no direct effect on any historic
property within the project area.”

The above is relevant to both the process and the outcome of restoration. Nevertheless, with
respect to process, it makes the following recommendation (ASM Affiliates, 2018):

“Archaeological monitoring is recommended as a precautionary measure to
ensure protection of Site 21438 (Kiutkahau ‘ula), which is adjacent to the Mauna Kea
Summit Access Road and the lower portion of the CSO project area, and as a
contingency for the discovery of unanticipated archaeological resources. An
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archaeological monitoring plan in accordance with HAR 13 §13-279 will be
prepared for acceptance by DLNR-SHPD prior to project implementation.”

Since the SDRP already calls for the presence of an onsite archaeological and cultural monitors
during deconstruction and removal activities (see Section 4.2.2), their continued presence during
the site restoration activities described in this SRP would satisfy this recommendation.

6.4.2.2.2 Restoration Qutcome Impacts

In addition to the AA’s conclusion that site restoration will have no direct effect on any historic
property within the decommissioning project area, it also gives due consideration to cultural
viewplanes and sense of place. To do so, it used the following methodology (ASM Affiliates,
2018):

“...an assessment of the potential visual impacts of the removal of the CSO dome
and facilities was made by photographing the CSO facility site from the nearest
historic property within the visual effects study area.... Removal of the CSO facility
was simulated by digitally erasing the telescope superstructure from the
photographs...."

Using this methodology, the AA concluded that with regard to cultural viewplanes and sense of
place, as well as the entire Mauna Kea Summit Region Historic District (ASM Affiliates, 2018):

...will experience overall beneficial effects from the removal of the CSO facilities.
For those sites, the removal of the above-ground facilities will partially restore the
appearance of the summit as it was prior to the construction of the CSO. This will
result in an enhancement of the integrity of setting, feeling, and association of the
six sites as well as the historic district.

Based on the findings in the AA and CIA (ASM Affiliates, 2018; 2020), Caltech has concluded
that all alternatives will have positive impacts on the specific cultural resources (i.e., cultural
viewplanes and sense of place). While neither the AA nor the CIA specifically address the partial
infrastructure removal and/or less than full restoration considered in ALT-3 and ALT-4, it is
reasonable to conclude that the positive impacts would be tempered to a degree commensurate
with the extent of removal and restoration.

6.5 SITE RESTORATION METHODOLOGY

As noted in Section 6.1, site restoration consists of two elements: (i) topographic restoration; and
(if) biological habitat restoration. All site restoration operations will adopt the recommendations
regarding geophysical and habitat restoration contained in the BSA (see Section 6.3.3). Caltech
will also require all decommissioning operations to observe the provisions of the BMPs, including
site monitoring (see Section 5.1.1), augmented with informal input from local experts. The
following subsections summarize the consistency of the topographic restoration methodology
discussed in Section 6.2 vis-a-vis the BSA and BMPs. It will also evaluate how moderate
restoration (e.g., ALT-3 and ALT-4) would necessarily modify that methodology.

6.5.1 Topography Restoration Methodology
Guidance on topography restoration from the BSA is as follows (SRGII, 2019):
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“[Topography] restoration includes removal of all manmade features, backfilling
holes and trenches, and placing and removing fill to restore the topography and
surficial material of the site. Under full restoration, restored topography and
surface materials would mimic site conditions just prior to the CSO construction to
the extent possible. A topographic map dated January 21, 1983 represents the site
prior to construction. A second topographic map dated November 24, 2015 depicts
existing site conditions. The 2015 map, along with other documents, indicates that
some earthen material moved during construction activities at the summit in this
area (i.e. CSO, James Clerk Maxwell Telescope and potentially road work) was
pushed into elongated piles. [The previous sentence refers to earthmoving at the
time of CSO and JCMT construction in the 1980s.] All fill material used for
backfilling and finishing would come from the piles around parts of the site’s
perimeter. Geological analysis has confirmed that this fill is consistent with other
material at the summit. The only non-native species present in the fill would be
those that are already part of the existing environment. Estimates of the volume of
earthen material needed to backfill and finish the site indicate more material is
available than needed. This phase of the restoration process aims to create the
topographic conditions that provide sufficient conditions for passive restoration of
the biological community.”

Consistent with this guidance, and to the extent practicable depending on the alternative being
implemented, the grade at the CSO Site will be completed as outlined in Section 5.1.14 so that it
matches the pre-construction topography to the maximum extent possible. As stated in that
section, because the CSO Site is located on a lava flow, it will not be possible to fully reconstruct
the preexisting flow in excavated areas. Rather, restoration will use rocks and fill, compacting as
necessary for long-term stability, to return those areas to a natural condition visually consistent
with the surrounding topography.

Section 5.1.1 presented BMPs for minimizing habitat disturbance, avoiding the introduction of
non-native species and monitoring for them, and for onsite storage and disposal of materials.
Because of the intensity of topography restoration activities, it will be critical to apply these BMPs
throughout the restoration process. In addition, Sections 6.3.3.1, 6.4.1.2.1, and 6.4.2.2.1 document
that doing so will result in no significant adverse physical, biological, or cultural impacts as a result
of site restoration operations.

6.5.2 Habitat Restoration Methodology

6.5.2.1 Full Restoration

The BSA indicates that habitat restoration will occur passively once restoration of the physical
environment is complete (SRGII, 2019):

“Passive [habitat] restoration through natural recruitment of lichens, mosses, and
vascular plants as well as the arthropod community is expected once the site has
been topographically restored. No out-planting of native species is recommended
as few plants were present prior to construction of the CSO, and sparse plant
populations are typical of lava flow habitat in the alpine stone desert. No transfer
of arthropods, other than those already present in fill, is recommended.”
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Caltech has augmented the BSA’s guidance with input from a local expert, Jessica Kirkpatrick,
CMS’ Natural Resource Specialist staff:

As far as habitat..., observations suggest that the Hawaiian wolf spiders prefer
rocky habitats while endemic Agrotis caterpillars are usually found in spaces
between rocks, in an ash layer that holds moisture. Various rock sizes with
interstitial spaces provide habitat for lichens, mosses, spiders, caterpillars and
other taxa on the CSO site. (Jessica Kirkpatrick, personal communication,
November 6, 2020)

Based on her advice, prior to long-term, passive restoration, active habitat restoration will be
performed. It will consist of scattering fine ash material and small rocks stockpiled during fill
removal using medium to small equipment (e.g., a mini loader) and hand tools. It is Caltech’s
intent that this effort will provide the variety of niche habitats Ms. Kirkpatrick mentions. Section
5.1.1 presented BMPs for minimizing habitat disturbance, avoiding the introduction of non-native
species and monitoring for them, and for onsite storage and disposal of materials. Because of the
intensity of topography restoration activities, it will be critical to apply these BMPs throughout the
restoration process. Sections 6.3.3.1, 6.4.1.2.1, and 6.4.2.2.1 document that doing so will result in
no significant adverse physical, biological, or cultural impacts as a result of site restoration
operations. Further, the biological monitoring called for throughout the site deconstruction and
removal process will continue during the site restoration phase of the effort.

6.5.2.2 Moderate Restoration

Moderate restoration differs from full restoration in that it does not include full topographical
restoration; moderate restoration is similar to full restoration in that it includes active habitat
restoration where the ground surface is disturbed and no longer provides good habitat. ALT-3 and
ALT-4 would result in at least a portion of the CSO Site being moderately restored due to
circumstances discovered during decommissioning. Where subsurface infrastructure could not be
removed or other obstacles prevented full restoration, the ground would be graded to leave a safe
condition (i.e., no cavities or large depressions) followed by restoration of surficial material to
provide suitable habitat. Over portions of the site where there was no such work, the existing
surface may already be suitable. This restoration (or retention) of surficial material corresponds
to the last steps of topography restoration (see Section 6.5.1) and the entirety of active habitat
restoration (see Section 6.5.2.1). Successful execution of these active components of site
restoration will promote passive habitat restoration even in the moderate restoration scenario called
for under ALT-3 and ALT-4 (see Table 1-1).

6.5.3 Restoration Monitoring

Finally, to assess the success of habitat restoration there will be monitoring after completion of
restoration activities. The specific protocol will be that suggested in the BSA (SRGII, 2019):

“It is recommended that two points within the sub-lease footprint be selected for
monitoring during the OMKM [now CMS] annual native/non-natives species
monitoring program to evaluate if restoration goals are being achieved.”

Three years of monitoring will take place, satisfying the guidance from the DP (2010). Assessment
will consist of comparison of native and non-native species diversity and abundance to pre-
decommissioning survey efforts and surrounding areas.
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6.6 FUTURE LAND USE

Upon completion of the decommissioning process outlined in this SDP, except for the restoration
monitoring, Caltech intends to terminate its sublease for the CSO Site. Caltech has no plans for
any future land use at the CSO Site. Future land use on the site will be guided by the applicable
Master Plan and CMP and is beyond the scope of Caltech’s planning and decommissioning

process.
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: COST-BENEFIT ANALYSIS

7.1 CONTEXT

7.1.1 Cost-Benefit Analysis Guidance

In addition to the requirement for the NOI, EDD, SDRP, and SRP addressed in prior chapters of
this SDP, the CMP (2009) and its DP (2010) both stipulate that observatories present a Cost-
Benefit Analysis (CBA). The CBA must address, for each alternative identified in the SDP, the
potential costs and benefits associated with implementation of all activities described in the SDRP
and SRP. The CMP states (UH, 2009)

“Each observatory will need to identify what course of action they will pursue when
the life expectancy of their technology is reached and it becomes obsolete, or when
the lease expires. While OMKM shall be responsible for overseeing compliance of
these activities with the CMP, the process needs to be a collaborative effort between
OMKM, DLNR, the University, and the observatories.

...Appropriate strategies shall be developed to address restoring the land to its
original condition, as required by the lease. In particular, any plan to restore
habitat needs to be analyzed at the landscape level, rather than as only the footprint
of a single observatory. A cost-benefit analysis will need to be conducted by the
observatories to determine what level of restoration is appropriate for their site.”

The CMP reiterates this requirement in Table 7-13, SR-2 (CMP, 2009):

“Require observatories to develop a restoration plan in association with
decommissioning, to include an environmental cost-benefit analysis and a cultural
assessment.”

With these statements, the CMP makes clear that the CBA is intended to consider and contrast the
costs and benefits of varying levels of observatory removal and site restoration called for under
the various alternatives considered in the SDRP and SRP and is an adjunct to those documents.
The purpose of the CBA is further developed in the DP:

“Ideally, the target for all sites is restoration to the site’s historical condition prior
to construction of the facility. However, the SRP must also consider cultural
sensitivities, the extent of infrastructure removal and deconstruction, the size of the
site restoration effort, the use of backfill cinder with respect to its source and size.
The level of restoration attempted and the potential benefits and impacts of the
restoration activities on natural and cultural resources during and post-activity
must be carefully evaluated. A cost-benefit analysis shall also be conducted.”

The purpose of this CBA is to fulfill the CMP and DP requirement by providing an analysis of the
potential costs and benefits of the varying levels of observatory removal and site restoration called
for in each of the alternatives described in Table 1-1 and developed in further detail in Chapter 4.
Caltech interprets the CMP and DP as requiring a financial CBA, which is provided in this chapter;
Caltech’s decision making is informed by other factors as well, as discussed in Section 7.4.
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7.1.2 Consideration of Impacts

Caltech acknowledges that decommissioning decision-making must consider factors beyond the
“costs” considered in the CBA. Consequently, the potential natural and cultural impacts associated
with the various alternatives, which cannot be assessed quantitatively in the CBA, are addressed
first, in the SRP (see Section 6.2, 6.3, and 6.4) and remain critically important when evaluating the
alternatives and selecting the best course of action.

7.1.3 Content of the CBA

In general, a CBA is a systematic method for estimating the strengths and weaknesses of alternative
courses of action. A CBA can be a useful method for identifying which of a range of options
provides the most benefit while preserving the greatest degree of savings. Because a CBA is a
comparative exercise, it requires that costs and benefits be expressed with the same unit so that the
positive(s) and negative(s) associated with a potential alternative can be effectively and
consistently weighed in the balance. Here, Caltech is the one conducting the CBA, therefore, the
costs and benefits are considered from their perspective. The alternative courses of action being
considered are the project alternatives in Table 1.1. The common unit of comparison is estimated
costs (dollars) and estimated decommissioning process duration (days). These two “costs” are
used in this CBA; however, Caltech believes that any measure of “cost” could be examined and
arrive at the same outcome. In terms of process, this CBA will:

e Define the CSO deconstruction and restoration steps that need to be taken under each
alternative;

e Assign estimated costs associated with each of those steps;
e Assign estimated value for the benefits associated with taking each of those steps; and

e Compare the relative costs and benefits of each alternative to determine which offers
the most benefit while providing the most savings.

As noted above, the range of alternatives being evaluated are the alternatives identified for detailed
consideration in this SDP (see Table 1-1 and Chapter 4). Collectively, these alternatives include
varying combinations of the two site deconstruction and removal options and the three levels of
site restoration, and are representative of the full range of reasonable alternatives. Table 7-1 below
summarizes the alternatives for quick reference.

Table 7-1: Removal Option and Level of Site Restoration by Alternative

Alternative Deconstruction and Removal Option Level of Restoration
ALT-1 n/a n/a
ALT-2 Complete facility and infrastructure removal Full restoration
ALT-3 Complete facility and infrastructure removal Moderate restoration
ALT-4 Complete facility removal and infrastructure capping Moderate restoration
Source: Compiled by Planning Solutions, Inc. (2020)

Each possibility—both the extent of site deconstruction and removal and level of site restoration—
comes with an attached cost in dollars, defined as the sum total of an alternative’s cost factors. By
contrasting the comparative costs and benefits of each alternative against the others, Caltech will
be able to illustrate how, and to what extent, cost factors bear on the decision-making process.
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As a final note, it is important to acknowledge that not all the alternatives considered in the SDP,
and by extension this CBA, would fulfill all of Caltech’s obligations regarding disposition of the
CSO Site. The Sublease Agreement Among the California Institute of Technology, the University
of Hawaii, and the State of Hawaii, Department of Land and Natural Resources, Sublease H09176
(henceforth, “the sublease™) offers four options for termination or extirpation of its sublease: (7)
sale to UH; (if) surrender with concurrence of UH; (iif) sale to a third party acceptable to UH; and
(iv) removal of the property and restoration of the site to even grade at the expense of Caltech. At
minimum, ALT-1 (the No Action alternative), does not comport with this requirement. However,
it remains a valuable alternative for reasons described in Section 1.3.2, including as a baseline for
comparison with the action alternatives.

7.2 ASSESSING COST

For the purposes of this CBA, cost factors are those project elements (e.g., materials, labor,
services, time, etc.) that will incur cost per unit during the decommissioning process. This section
considers the costs that will be incurred during the deconstruction and restoration of the CSO Site,
and how they differ between the various action alternatives, based on their unique scopes of work.

The general deconstruction activities which are applicable to all the action alternatives considered
in this SDP are provided in Table 7-2, which divides the activities into two groups for cost
estimating purposes. Group 1 deconstruction activities can be considered equal in all quantifiable
measures, including duration and cost, across all decommissioning action alternatives; Group 2
activities may have decommissioning costs that vary by action alternative. The No Action
alternative (i.e., ALT-1) has no associated deconstruction activities or costs and is therefore
excluded from the discussion below.
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Table 7-2: General Deconstruction, Removal, and Site Restoration Activities

Description Activity

Group 1 —
Decommissioning
activities with equal
costs in all action
alternatives

Mobilization — Preparing the Site for deconstruction activity including securing the
Site and establishing staging areas (Sections 5.1.1 and 5.1.2).

Demolition Preparation — Isolating the observatory from shared summit utility
systems (Section 5.1.2) and removing the telescope, if it remains (Section 5.1.3).
MEP Demolition — Removing internal mechanical, electrical, and plumbing systems
that operate the observatory (Section 5.1.4).

Partition Demolition — Removing interior walls and ceilings to complete the interior
gutting of the observatory leaving only the building shell (Section 5.1.5).

Skin Removal — Removing the exterior aluminum panels from the main structure
(Section 5.1.6).

Structure Demolition — Dismantling of the observatory structural steel frame (Section
5.1.7).

Surface Paving Demolition — Removing asphaltic surface treatments (Section 5.1.8).
Cesspool Removal — Removing the full extent of the underground cesspool (Section
5.1.10).

Outbuilding and Secondary Above-Ground Instructure Removal — Removing the
outbuilding, generator, pump house, transformer, and other above ground
improvements that remain (Section 5.1.12)

Demobilization — Removing all fencing, staging facilities, and equipment from the
Site (Section 5.1.15).

Group 2 — Remaining Underground Removal — Removing remaining concrete slabs, tanks,
Decommissioning grounding grid, and underground utility lines (Section 5.1.13).
activities with costs that | Backfill and Finish Grading — Filling in of trenches created during the activities
may vary by action above and grading the Site to the level of site restoration identified in each
alternative decommissioning alternative (Section 5.1.14).

Foundation and Grounding Grid Removal — Removing the telescope and dome
foundation plus the ground grid nearby and under the foundation (Section 5.1.9)

Habitat Restoration — Restoring habitat for the native arthropod community (Chapter
6).

Source: Compiled by Planning Solutions, Inc. (2020)

Unlike Group 1, Group 2 deconstruction and removal activities will vary in duration and cost by
alternative. The following discussion describes the applicable differences between the alternatives
for the Group 2 activities:

Foundation and Ground Grid Removal. A small scope and cost difference exists
between the action alternatives, specifically, ALT-2 and ALT-3 in comparison to ALT-
4. ALT-2 and ALT-3 both involve the complete removal of the underground
infrastructure, including foundations and ground grid. ALT-4 involves not removing
at least a portion of the underground infrastructure due to unanticipated circumstances
that only become evident after removal begins; thus, the extent of infrastructure that
would be capped and not removed under ALT-4 is unknown. For the purpose of this
analysis, the extreme-case scenario is assumed where the entire grounding grid is left
in place (Figure 4-6). Although it is assumed that the foundations can be removed under
all action alternatives, ALT-4 as illustrated in Figure 4-6 may not result in the removal
of the grounding grid near and under the foundation. Because efforts will be made to
remove all the infrastructure under ALT-4, limited cost or schedule savings would be

PAGE 7-4



Site Decommissioning Plan for the CSO
February 24, 2021

realized. Any cost savings would primarily be related to not removing the fill material
covering the infrastructure left in place.

Remaining Underground Removal. A small scope and cost difference exists between
the action alternatives, specifically, ALT-2 and ALT-3 in comparison to ALT-4. ALT-
2 and ALT-3 both involve the complete removal of the underground infrastructure.
ALT-4 involves not removing at least a small portion of the remaining underground
infrastructure due to unanticipated circumstances that only become evident after
removal begins; thus, the extent of infrastructure that would be capped and not removed
under ALT-4 is unknown. For the purpose of this analysis, the extreme-case scenario
is assumed where all underground utilities are capped and left in place (Figure 4-5 and
Figure 4-6). Because efforts will be made to remove all the infrastructure under ALT-
4, limited cost or schedule savings would be realized. The cost savings would primarily
be related to not removing the fill material covering the infrastructure left in place.

Backfill and Finish Grading and Habitat Restoration. In the case of the CSO Site,
these activities involve removal of remaining fill brought to the site during construction
in 1980s. True backfilling is only necessary where excavation into the lava flow
occurred during CSO construction (e.g., the cesspool and some utility trenches).
Relative to ALT-2, ALT-3 and ALT-4 have limited differences, the extent of which
would not be known until after deconstruction commences. The quantity of fill
removed from the CSO Site and the number of vehicle trips necessary to move it to the
Batch Plant has a direct relationship to the duration and cost associated with it. '

Total deconstruction duration and the number of vehicle trips associated with disposing of
removed infrastructure off-site and moving the fill material to the Batch Plant is summarized in

Table 7-3.

The table also includes the estimated deconstruction cost for each alternative,

illustrating the relationship of duration and trips to the cost. There is no more than a 10 percent
difference in duration and not more than a 5 percent different in cost between the three action
alternatives.

Table 7-3: Summary of Deconstruction Activity Duration, Vehicle Trips, and Total

Deconstruction Costs for each Alternative

Alternative | Duration | Total Number of Large | Total Number of Small Estimated
(days) Vehicle Trips Vehicle Trips Deconstruction Cost

ALT-1 0 0 0 $0
ALT-2 141 70 776 $4,034,040
ALT-3 129 70 729 $3,947,430
ALT-4 125 63 684 $3,834,120

Note: Deconstruction costs are in Q4 2019 US dollars.

Source: M3

10 Although attempts will be made to remove all of the infrastructure under ALT-4 and attempts will be made to
conduct full restoration over the entire CSO Site under ALT-3 and ALT-4, the cost estimates, durations, and
vehicle trips presented in the tables (e.g., Table 5-3, Table 5-4, Table 7-3, Table 7-6, and Table 7-7) assume the
extreme case that would result in the least work in the shortest possible time. The extreme case being that none
of the ground grid and utility infrastructure can be removed (ALT-4, Figure 4-5) and none of the site can be fully
restored (ALT-3 and ALT-4; Figure 4-4 and Figure 4-6, respectively). This assumption results in the maximum
difference in cost, duration, and trip numbers between the alternatives.
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The estimated deconstruction costs in Table 7-3 are derived from detailed estimates provided in
Table 5-2, Table 5-3, and Table 5-4 and dollar cost estimates below. Table 7-4 provides a summary
spreadsheet breaking down deconstruction activity cost factors. It identifies a cost per unit and
any applicable contingency factor for it, demonstrating how costs were computed for each action
alternative. This cost estimate is based on a conceptual understanding of the project conditions,
plus or minus 30 percent. Based on the calculation in Table 7-4, detailed cost projections for ALT-
2, ALT-3, and ALT-4 are provided in Table 7-5, Table 7-6, and Table 7-7, respectively. All costs
in these tables are shown in Q4 2019 dollars.

Table 7-5, Table 7-6, and Table 7-7 also include rows for (i) site habitat restoration and three years
of monitoring, and (i7) decommissioning of shared infrastructure, the cost for which is based on
estimates prepared by UH. As discussed in Section 1.3.2 and Section 4.3, the action alternative
cost estimates include costs for the future removal of shared infrastructure; Caltech has committed
to provide those funds to UH so that the shared infrastructure can be removed at a later date.
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Table 7-4: Summary of Deconstruction, Removal, and Site Restoration Cost Factors
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Note: Table is for construction costs only and does not include habitat restoration and costs related to shared infrastructure. Values in this table are representative of ALT-2, the preferred alternative.
Source: M3 Engineering and Technology (2020)
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Table 7-5: ALT-2 Cost Estimate

Summit Facilities Total Labor Other Contractor Contin- Line Total
Decommissioning Directs Costs gency
Division 02 | Existing cond. $9,600 $7,500 $8,940 $7,810 $33,850
Division 03 Concrete $70,470 $56,250 $66,310 $57,910 $250,940
Division 05 Metals $914,260 $467,750 $723,230 $631,570 $2,736,810
Division 09 Finishes $11,510 $9,360 $10,920 $9,540 $41,330
Division 31 Earthwork $27,400 $30,290 $34,960 $30,530 $123,180
Division 33 Utilities $101,180 $51,600 $79,950 $69,820 $302,550
Habitat restoration & monitoring - - - - $20,000
Off-site shared infrastructure - - - - $525,380
Totals $1,134,420 | $622,750 $924,310 $807,180 | $4,034,040
Note Contractor general condition costs (Division 01 in Table 7-4) are included in each of the construction building components.
Only those divisions shown in in Table 7-4 that have costs associated with them are included in this table.
Source: ~ M3.
Table 7-6: ALT-3 Cost Estimate
Summit Facilities Total Labor Other Contractor Contin- Line Total
Decommissioning Directs Costs gency
Division 02 Existing cond. $9,600 $7,500 $8,940 $7,810 $33,850
Division 03 Concrete $70,470 $56,250 $66,310 $57,910 $250,940
Division 05 Metals $914,260 $467,750 $723,230 $631,570 $2,736,810
Division 09 Finishes $11,510 $9,360 $10,920 $9,540 $41,330
Division 31 Earthwork $16,200 $7,830 $4,100 $8,450 $36,570
Division 33 Utilities $101,180 $51,600 $79,950 $69,820 $302,550
Habitat restoration & monitoring - - - - $20,000
Off-site shared infrastructure - - - - $525,380
Totals $1,123,220 $600,290 $893,450 $784,600 $3,947,430
Note Contractor general condition costs (Division 01 in Table 7-4) are included in each of the construction building components.
Only those divisions shown in in Table 7-4 that have costs associated with them are included in this table.
Source: ~ M3.
Table 7-7: ALT-4 Cost Estimate
Summit Facilities Total Labor Other Contractor Contin- Line Total
Decommissioning Directs Costs gency
Division 02 | Existing cond. $9,600 $7,500 $8,940 $7,810 $33,850
Division 03 Concrete $70,470 $56,250 $66,310 $57,910 $250,940
Division 05 Metals $914,260 $467,750 $723,230 $631,570 $2,736,810
Division 09 Finishes $11,510 $9,360 $10,920 $9,540 $41,330
Division 31 Earthwork $9,800 $5,220 $2,750 $5,330 $23,100
Division 33 Utilities $67,790 $34,570 $53,570 $46,780 $202,710
Habitat restoration & monitoring - - - - $20,000
Off-site shared infrastructure - - - - $525,380
Totals $1,083,430 $580,650 $865,720 $758,940 $3,884,120
Note Contractor general condition costs (Division 01 in Table 7-4) are included in each of the construction building components.
Only those divisions shown in in Table 7-4 that have costs associated with them are included in this table.
Source:  M3.
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7.3 ASSESSING BENEFIT

As evidenced in the discussion of natural, biological, historic, and cultural impacts in the SRP (see
Chapter 6), total removal of all structures and infrastructure, together with full restoration to pre-
construction condition, would provide the maximum achievable environmental benefit. It also
offers other significant advantages, including fulfilling the terms of Caltech’s sublease and
eliminating liability posed by remnant facilities.

As shown in Table 7-3, the cost of total removal and full site restoration called for under the
preferred alternative (i.e., ALT-2) is approximately 141 days and $4.0 million. It follows then
that, in alternatives that involve less than complete removal and restoration, that maximum
financial/duration benefit relative to ALT-2 is 141 days and $4.0 million. The consideration of
benefits derived from other alternatives must be in contrast and comparison to this amount.

However, a challenge arises in attaching a specific value to the variation in benefits realized by the
different degrees of removal and restoration under ALT-3 and ALT-4. These alternatives diverge
from the maximum achievable benefit of total removal and full site restoration in some way, and
the difficulty lies in assessing the value of that difference. As noted in Section 7.1, the typical
approach to a CBA estimates total equivalent values for the costs and benefits of a set of
alternatives, so that they can be weighed comparatively, and the best course of action identified.
Here, however, some of the factors deserving of analysis—visual, biological, and cultural
impacts—are impossible to place cost values on and doing so effectively devalues them.

Ultimately, if it is accepted that the best possible outcome of total removal and full restoration (i.e.,
ALT-2) has a value of 141 construction days and $4.0 million, it is not critically necessary to
precisely quantify or rank the more modest benefits that would be accrued under the other action
alternatives. To illustrate this, consider ALT-4, where some subsurface infrastructure would
remain, and a portion of the site would not be fully restored. To the extent that a portion of the
infrastructure is not removed or that a portion of the site is not fully restored, the net benefit is
diminished because the existing impact to the landform caused by the past CSO development
would persist. The cost difference between ALT-2 and ALT-4 is roughly $200,000; and while it
is not possible to assign a value to the diminished benefit, Caltech believes that if its intent was to
proceed with ALT-4 as its preferred alternative the diminishment in benefit value would exceed
the reduced cost value based on the input it has received.

The CIA prepared by ASM Affiliates (2020) states:

“Both the CMP and the Decommissioning Sub-Plan indicate that the
decommissioning starting point is for the observatories to do their utmost to
completely remove all structures and fully restore the site, and based on what was
said during consultation, doing less than that could be perceived as improper and
culturally offensive. ...”

“...a perception exists that anything short of an attempt at complete facility
removal and full environmental restoration would result in a disingenuous
decommissioning effort, as well as be an affront to cultural sensibilities. Therefore,
it is recommended that the complete facility (above and below ground) be removed
and the affected environment be restored to the fullest extent possible. Following
this, and the other above-offered recommendations, will help to ensure that the
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proposed decommissioning will not result in impacts to any traditionally valued
cultural or historical resources nor any traditional cultural practices or beliefs.”

From the above quote it may be reasonably concluded that:

e If Caltech’s intent varied between the alternatives and included something less than an
attempt at complete removal and full restoration, the benefit would vary substantially
for those with strong cultural ties to Maunakea.

e IfCaltech’s intent is always complete removal and full restoration (ALT-2), the benefit
resulting for different outcomes dictated by unanticipated findings would be nearly
identical.

As outlined in this document, all the alternatives start with the intent to completely remove the
facility and infrastructure and fully restore the site. With that intent as a foundation, ALT-3 and
ALT-4 would only come to pass if conditions are encountered during decommissioning that the
work needed to achieve complete removal and/or full restoration would create a new,
unanticipated, adverse cultural or physical effect sufficiently great to outweigh the physical and
cultural benefit of complete removal and full restoration.!! Thus, although ALT-3 and ALT-4
would not achieve complete removal and full site restoration despite the intent, it is logical to
conclude that they would result in a benefit greater than ALT-2 would achieve in a situation where
such an unanticipated condition is encountered.

ALT-1, which does not achieve either facility removal or site restoration, provides less benefit
than any of the action alternatives. While these varying degrees of benefit are not quantifiable, in
terms of cost values, for reasons noted above they represent the most precise appraisal of
comparative benefit possible under the circumstances.

74 CONCLUSIONS

In Section 7.2, Table 7-3 provide the projected schedule and dollar cost values of each of the action
alternatives considered in this SDP. It is believed that other potential “cost” variables would have
similar distributions/differences between the alternatives. As can be seen from a side-by-side
comparison of these action alternatives, the difference in cost values is inconsequential. Thus,
from the point of view of cost, all action alternatives are functionally the same; the No Action
alternative (i.e., ALT-1) is the only alternative that would provide a meaningful cost savings.

Section 7.3, the assessment of relative benefit of the various action alternatives, establishes that
the value of the greatest financial and duration benefit is equal to the cost values of ALT-2. That
section also demonstrates that the other action alternatives do not provide the same level of benefit
as ALT-2, even though they incur similar costs. While acknowledging that it may not be possible
to attach a value to the ALT-2 vs. ALT-3 or ALT-4 benefit differential, there is ample support for
attributing value to the protection of natural and cultural resources in State of Hawai‘i law. With
respect to the natural resources, Article XI, Section 1 of the Constitution of the State of Hawai ‘i
states that:

11 Should an unanticipated situation arise that increases the cost of achieving ALT-2 but does not create a new adverse
cultural effect, Caltech would provide the funds to cover the additional ALT-2 costs.
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“For the benefit of present and future generations, the State and its political
subdivisions shall conserve and protect Hawai i’s natural beauty and all natural
resources, including land, water, air, minerals and energy sources, and shall
promote the development and utilization of these resources in a manner consistent
with their conservation and in furtherance of the self-sufficiency of the State.”

And, in text added as part of the 1978 Constitutional Convention, the Constitution of the State of
Hawai ‘i (Article XI, Section 1) establishes that:

“All public natural resources are held in trust by the State for the benefit of the
people.”

Thus, it is both logical and reasonable to conclude that while none of the action alternatives offers
consequential savings in terms of cost, ALT-2 provides significant additional benefit related to the
positive environmental, biological, and cultural impacts of total removal and full site restoration.
While these benefits and impacts may not be assessed in terms of cost values, there is strong
support in Hawai‘i State Law for protection of these as valuable public trust resources. In the
absence of a clear cost difference differences in the action alternatives assessed in this SDP, these
benefits and impacts are the most relevant factors identifying ALT-2 as the alternative possessing
the best balance of cost and benefit.
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: DECOMMISSIONING FUNDING PLAN

When Caltech and UH representatives signed the sublease dated December 20, 1983, they agreed
that, upon termination or expiration of the sublease, Caltech would follow one of four options
(Section 4.1). All the action alternatives involve the fourth option: removal of the property at the
expense of the Caltech. Thus, funding for all the decommissioning activities described in this SDP
must be provided by Caltech.

8.1 FINANCIAL COST OF DECOMMISSIONING

As detailed in Section 7.2, the estimated cost to decommission CSO is approximately $4,000,000.

8.2 FINANCIAL ASSURANCE AND MEANS OF FUNDING

Per the DP, there are several potential financial assurance “methods.” The method of financial
assurance that Caltech is employing is the “surety, insurance, or guarantee” where the sublessee
self-guarantees the funding of decommissioning activities.

In the Notice of Intent to Decommission (NOI), Caltech stated that “Caltech intends to remove the
CSO from Mauna Kea and to restore the Site in accordance with provision V.4 of its sublease”
and “Caltech intends no further use of the Site. Upon completion of the decommissioning process,
Caltech will surrender its sublease.” That statement was made by Edward Stolper; Provost,
William E. Leonhard Professor of Geology, and Carl and Shirley Larson Provostial Chair at
Caltech. In addition, in a letter dated August 21, 2008, to UH’s Institute for Astronomy (IfA)
Caltech stated, “We confirm that we are aware of the technical and financial implications of the
removal/restoration option in the event of termination or expiration of the sublease. Consistent
with Caltech's legal obligations set forth in the sublease and the operating agreement, if the
removal/restoration option becomes necessary, we are able to guarantee its implementation.
Caltech will be the source of funding for the removal of the facilities and restoration of the
property.” Caltech, and its general funds, are backed by its endowment, which the National Center
for Education Statistics estimates as the 35th biggest in the country, worth roughly $2.879 billion
in 2019. Thus, Caltech has adequate financial strength to self-guarantee CSO’s decommissioning
and has done so via the NOI, 2008 letter, and this SDP.
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CSO Decommissioning
Notice of Intent

2015 November 18

Introduction

Since 1986, the California Institute of Technology has operated the Caltech Submillimeter
Observatory (CSO) on Maunakea. The CSO site is subleased to Caltech by the University of
Hawaii (UH) and the State of Hawaii, Department of Land and Natural Resources (DLNR)
(Sublease H09176; Attachment A). Operation of the CSO is subject both to a Conservation
District Use Permit issued by the DLNR (Attachment C) and to an Operating Agreement
between Caltech and the UH (Attachment B).

In 2009 and again in 2015, Caltech publicly announced the closure of the CSO on Maunakea.
This document is Caltech’s formal Notice of Intent (Nol) for decommissioning the CSO.

Intent to Remove

Caltech intends to remove the CSO from Maunakea and to restore the site in accordance with
provision V.4 of its sublease (H09176; Attachment A). Caltech intends no further use of the site.
Upon completion of the decommissioning process, Caltech will surrender its sublease.

Caltech intends to follow the process outlined in the Decommissioning Plan for the Mauna Kea
Observatories, a sub-plan of the Mauna Kea Comprehensive Management Plan. Submittal of
this Nol is the first step in that process. Caltech intends to carry out the activities stipulated in the
Decommissioning Plan, including, but not limited to, preparation and submittal for review of:

* An Environmental Due Diligence Review,

* A Site Deconstruction and Removal Plan (SDRP), and

* A Site Restoration Plan (SRP).

Caltech intends that deconstruction and removal will entail:

* Removal of the telescope and dome (enclosure);

* Removal of all other above ground structures, furnishings, and other improvements,
including but not limited to the outbuilding, transformer, generator, and pump shed;

* Removal of all concrete slabs, aprons, and walkways that are 6 in or less thick;

* Removal of the asphalt parking lot;

* Removal of all underground plumbing connected to the cesspool and water tank;

* Removal of all underground electrical and communications conduits back to their branch
connection point at the summit service lines;

* Removal of the underground water tank and backfilling of the cavity with native material;
and
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* Condemnation of the cesspool, removal of the manhole, and backfilling of the cavity with
native material.

Caltech intends that site restoration will entail:

* Backfilling with native material of all cavities remaining after structures and furnishings are
removed; and

* Grading the site to the approximate pre-construction topography to leave a visual appearance
consistent with the original condition.

The Decommissioning Plan stipulates, “the level of restoration attempted and the potential
benefits and impacts of the restoration activities on natural and cultural resources during and
post-activity must be carefully evaluated. A cost-benefit analysis shall also be conducted.” For
the telescope and dome foundations and for other deep underground structures, therefore,
Caltech intends to carry out a benefit study. This study will compare the environmental, cultural,
and cost benefits and impacts of two options:

1. Removal of the top of the underground structures and burial of the reminder.

2. Complete removal of the underground structures.

The study will assess, for example, the impact of any additional excavation necessary to
completely remove the underground structures and the impact of relocating or importing material
to backfill any cavities. This benefit study will be incorporated into the Site Restoration Plan
(SRP).

Caltech fully intends to complete all phases of the decommissioning process, including
deconstruction and site restoration, as expeditiously as practical. Caltech recognizes, however,
the uncertainty concerning the appropriate level of site restoration. Caltech anticipates the
additional studies and evaluation necessary to resolve this uncertainty may delay the completion
of the SRP. Caltech intends, therefore, to proceed initially with removal of the telescope, the
dome, and other above ground structures. Removal of below ground structures and site
restoration will follow once the SRP is approved.

Site Description

The CSO is located on a 0.75 acre site at 13,350 ft altitude near the summit of Maunakea. The

site is located within the Astronomy Precinct of the Mauna Kea Science Reserve (TMK: (3) 4-4-

15:09) managed by the University of Hawaii. Caltech subleases the CSO site from the University

of Hawaii. Placement of the CSO on Maunakea is governed by:

* Sublease H09176 among Caltech, the UH, and the state of Hawaii, DLNR (Attachment A);

* General Lease S4191 between the State of Hawaii and the University of Hawaii (Attachment
A, Exhibit A);

* Operating and Site Development Agreement between the California Institute of Technology
and the University of Hawaii Concerning the Construction and Operation of the Caltech
Submillimeter Telescope Facility on Mauna Kea (Attachment B);

* Conservation District Use Permit HA-1492 issued by the state of Hawaii, DLNR
(Attachment C).
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The CSO (Figure 1) was constructed in 1983—-6 and consists of the following structures and
improvements:

1.

(98]

SN

10.
11.

12.

The telescope itself, enclosed in a corotating dome.

1.1. The 10.4 m (34 ft) diameter radio telescope has a reflector constructed of aluminum
panels supported by a tubular steel truss. The weight of the reflector is about 10,500 Ib.
The reflector is attached to a two axis steel mount structure that allows pointing to any
location on the sky. The approximate total weight of the telescope is 86,000 Ib.

1.2. The corotating dome is a steel structure clad with aluminum sheets. It is approximately
hemispherical, about 60 ft in diameter and 52 ft high. It has a two part shutter door that
opens to allow the telescope to observe the sky. To follow the telescope motion, the
entire dome structure rotates on a rail. Inside the dome, there are several labs and other
rooms on three levels with various furnishings and equipment. The approximate weight
of the dome is 300,000 Ib.

1.3. The telescope and dome rest on concrete foundations surrounded by a sidewalk with an
overall diameter of about 80 ft diameter (Figure 7).

A utility outbuilding. This is a single story building with metal framing on a concrete slab

with an adjoining concrete sidewalk.

2.1. The original outbuilding houses the main electrical switchgear for the CSO. It was also
used as an occasional workshop and for storage.

2.2. The outbuilding was extended in 1990. At present, the OMKM rangers store emergency
equipment in the extension.

An electrical transformer on a concrete pad.

A Dbackup electrical generator on a concrete pad, installed in 1990. This is fueled with

propane from portable tanks stored in the outbuilding. Fuel lines are underground.

An underground water tank. Atop the tank, a pump is housed in a shed on a concrete pad.

An underground cesspool (Figure 8). There is a manhole for access.

A small concrete pad adjacent to the dome has plumbing fixtures for the water tank and

cesspool.

7.1. An underground % in copper line connects to the water tank.

7.2. An underground 4 in sewer line connects to the cesspool.

Underground electrical lines between the Helco service point, the transformer, the

outbuilding, the generator, and the dome.

Underground conduits for communications cables between connection boxes near the access

road, the outbuilding, and the dome.

Underground copper grid for electrical grounding.

The parking area between the dome and outbuilding is paved with asphalt. The parking area

connects to a branch of the Maunakea access road.

Four /2 in diameter survey markers at the four corners of the CSO site and a fifth Bench

Mark near the center of the site.

Site Plan

The locations of the CSO structures and improvements are shown on the attached site plan:
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* Figure 2: Site Layout and Grading Plan, dated 1983-02-07, approved by the Chief Engineer,
County of Hawaii on 1983-03-22, and field checked as graded on 1983-10-07.

Because this original drawing predates construction of the CSO structures, Caltech has
contracted a surveyor to prepare an up to date, as built site plan. This updated site plan will be
submitted as an addendum to this Nol.

Pre-Construction Condition

Prior to the construction of the CSO, which began in 1983, there was no development at the site,
which was a flat region covered with native material typical of the summit. The following
documents illustrate the pre-construction site condition:

* Figure 3. Pre-construction Topographic Survey, dated 1983-01-21.

» Figure 4: Photo of pre-construction site from nearby ridge.

* Figure 5: Photos of site before and after grading/construction of foundation.

* Figure 6: Photo of Prof. Robert Leighton installing a survey marker.

Historical Usage

Since 1983, the site has been used exclusively for the construction and scientific operation of the
CSO. Other than the extension of the outbuilding in 1990, all the structures and improvements
have been in place since the initial construction.

Attachments

A. Sublease agreement among the California Institute of Technology, the University of Hawaii,
and the State of Hawaii, Department of Land and Natural Resources, H09176, 1983-12-20.
Includes Exhibits:

A. General lease by and between the State of Hawaii and the University of Hawaii, S-4191,
1968-06-20.

B. Caltech Telescope Site

C. Description of the Construction of the Caltech Telescope.

B. Operating and Site Development Agreement between the California Institute of Technology
and the University of Hawaii Concerning the Construction and Operation of the Caltech
Submillimeter Telescope Facility on Mauna Kea, Hawaii, 1983-12-20.

C. Conservation District Use Permit, HA-1492, approved 1982-12-17.
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Figure 1. The Caltech Submillimeter Observatory (CSO)