
1

RICHARD NAIWIEHA WURDEMAN 6015 
Attorney at Law, A Law Corporation 
Pauahi Tower, Suite 720 
1003 Bishop Street 
Honolulu, Hawai‘i 96813 
(808) 536-0634
RNWurdeman@RNWLaw.com

LAW OFFICE OF BIANCA ISAKI 
Bianca K. Isaki   9977 
1720 Huna Street, 401B 
Honolulu, Hawai‘i 96837 
(808) 927-5606
bianca.isaki@gmail.com

Attorneys for the Mauna Kea Hui 
MAUNA KEA ANAINA HOU, KEALOHA PISCIOTTA; 
CLARENCE KUKAUAKAHI CHING; DEBORAH J.  
WARD; PAUL K. NEVES; and KAHEA: THE  
HAWAIIAN-ENVIRONMENTAL ALLIANCE 

BOARD OF LAND AND NATURAL RESOURCES 

STATE OF HAWAII 

In the Matter of: 

A Contested Case Hearing Re 
Conservation District Use Permit (CDUP) 
HA-3568 for the Thirty Meter Telescope 
at the Mauna Kea Science Reserve, Kaohe 
Mauka, Hamakua District, Island of 
Hawai‘i, TMK (3) 4-4-015:009 

) 
) 
) 
) 
) 
) 
) 
) 

Case No. BLNR-CC-16-002 

MAUNA KEA HUI’S PROPOSED FINDINGS 
OF FACT, CONCLUSIONS OF LAW, AND 
DECISION AND ORDER; APPENDIX “A”; 
CERTIFICATE OF SERVICE 

Hearing date: November 7, 2023 
Hearing time: 1:00 p.m. ) 

Received  
Office of Conservation and Coastal Lands   
Department of Land and Natural Resources 
State of Hawaii 
Dec 20, 2023 



1

TABLE OF CONTENTS 

I. FINDINGS OF FACT ........................................................................................................... 1

A. TMT permit history ............................................................................................................... 1

B. Factual context of UH Hilo’s representations since 2017. ................................................... 5

1. UH Hilo conceded its 2019 actions were “pre-construction” and not work or 
construction on the land of the proposed TMT project. ............................................................ 5

2. DLNR’s officers and not project proponents removed the ahu that UH Hilo claimed 
constituted work or construction of the TMT. ............................................................................ 7

3. TMT construction is underfunded and obtaining funding will take years to complete. ..... 8

4. TMT did not initiate construction under its NPDES permit, which is now void. ............ 10

5. Socioeconomic, political, and governmental changes have arisen since 2017. ................. 13

C. Proceedings on Mauna Kea Hui’s motion.......................................................................... 14

II. CONCLUSIONS OF LAW ................................................................................................. 17

A. Standing. ............................................................................................................................... 17

B. UH Hilo and Department Chair’s actions did not comply with required procedures. .... 18

1. UH Hilo and TIO were estopped from asserting 2019 actions initiated “work”. ............ 18

2. Department chair could not approve extension without supportive documentation. ....... 19

3. TIO could not have commenced work or construction on the land as a matter of law. .. 20

4. Department’s 2021 approval constitutes an unlawful rule. ................................................ 21

C. No TMT project construction or work was initiated so as to satisfy Condition 4. ............ 22

D. Department chair’s 2021 actions operated under an unlawful rule. .................................. 23

E. Condition 4 requires the Board to re-assess its 2017 permit. ............................................ 24

1. Mauna Kea Hui has standing to require compliance with the 2017 Board Order. .......... 24

2. Non-compliance with Condition 4 foreclosed Board review of changed conditions 
material to the TMT project’s consistency with the 2017 Board Order. ................................. 25

3. TIO conceded it cannot comply with Condition 4 timelines for construction completion.
 26

F. “Unclean hands” doctrine does not foreclose requested declaratory orders. ....................... 27

G. Board’s issuance of requested declaratory orders is appropriate. ...................................... 28

III. DECISION AND ORDER ............................................................................................... 30



1

MAUNA KEA HUI’S PROPOSED FINDINGS OF FACT, CONCLUSIONS OF LAW, AND 
DECISION AND ORDER 

MAUNA KEA ANAINA HOU, an unincorporated association, KEALOHA 

PISCIOTTA; CLARENCE KUKAUAKAHI CHING; DEBORAH J. WARD; PAUL K. 

NEVES; and KAHEA: THE HAWAIIAN ENVIRONMENTAL ALLIANCE, a domestic non-

profit corporation (collectively, “Mauna Kea Hui”) respectfully submit their Proposed Findings of 

Fact, Conclusions of Law, and Decision and Order in accord with the Board’s oral orders at the 

hearing on Mauna Kea Hui’s motion to reopen contested case proceedings on November 7, 2023.  

Legal conclusions denominated as a “findings of fact” may be treated as “conclusions of 

law.” Conversely, factual findings denominated as “conclusions of law” may be treated as “findings 

of fact.” 

I. FINDINGS OF FACT 

A. TMT permit history 

1. On September 2, 2010, Applicant UNIVERSITY OF HAWAI‘I AT HILO (UH 

Hilo) submitted a Conservation District Use Application No. HA-3568 to construct a Thirty Meter 

Telescope (TMT) and associated infrastructure, roads, and parking lot, on the summit of Mauna 

Kea.  

2. On February 25, 2011, the Board considered UH Hilo’s application for a 

conservation district use permit (CDUP) No. HA-3568, which would allow construction of the 

Thirty-Meter Telescope (TMT) by the TMT Observatory Corporation. The TMT would be an 

extremely large telescope and the tallest building on Hawai‘i island, and located in the fragile 

ecosystem and highly sacred grounds of the summit of Mauna Kea.   

3. At its February 25, 2011 hearing, the Board received requests to hold a contested 

case from Petitioners KAHEA: The Hawaiian-Environmental Alliance, Clarence Kukauakahi 

Ching, Kealoha Pisciotta, President of Mauna Kea Anaina Hou, Paul Neves, Deborah J. Ward 

and E. Kalani Flores on behalf of the Flores-Case ‘Ohana, against the proposed TMT CDUP.  

4. On May 27, 2011, the Board’s Hearing Office issued Minute Order No. 6, 

confirming KAHEA: The Hawaiian-Environmental Alliance, Clarence Kukauakahi Ching, 

Kealoha Pisciotta, President of Mauna Kea Anaina Hou, Paul Neves, Deborah J. Ward, and the 

Flores-Case ‘Ohana, have standing in the contested case hearing. 

5. Mauna Kea Hui petitioners have constitutional rights under articles XI, §9 and XII, 

§7 to a clean and healthful environment and to protections for their traditional and customary 
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practices pursuant to article XII, §7 of the Hawai‘i Constitution as has been recognized in several 

Hawai‘i Supreme Court opinions concerning this permit.  In re Conservation District Use 

Application HA-3568, 143 Hawai‘i 379, 431 P.3d 752 (2018) (“Mauna Kea II”); Mauna Kea 

Anaina Hou v. Board of Land & Natural Resources, 136 Hawai`i 376, 363 P.3d 224 (2015) 

(“Mauna Kea I”).   

6. On December 2, 2015, the Hawai‘i Supreme Court issued Mauna Kea I, vacating 

the Board’s permit and remanding to the Board for a contested case hearing before the Board or a 

new hearing officer.  

7. On remand, the Board appointed a new hearing officer to conduct a contested case 

hearing in 2016-2017. The Board’s Hearing Officer recognized the standing of additional parties, 

including the Temple of Lono and Cindy Freitas, to participate in the contested case hearing.  

8. Freitas is a Native Hawaiian descendant and a practitioner of traditional and 

customary rights, with Mauna Kea as her focus. Tr. 11/7/2023 at 29-30. 

9. On September 27, 2017, the Board issued its Findings of Fact, Conclusions of Law 

and Decision and Order (2017 Board Order), with the assent of five board members and two 

board members stating they did not concur with the order.  

10. The 2017 Board Order set forth permit conditions, including general conditions:1

1. UH Hilo shall comply with all applicable statutes, ordinances, rules, regulations, and 
conditions of the Federal, State, and County governments, and applicable parts of the 
HAR § 13-5 et seq.; 

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

3. UH Hilo shall comply with all applicable Department of Health administrative rules; 
4. Any work done or construction to be done on the land shall be initiated within two (2) 

years of the approval of such use, in accordance with construction plans that have been 
signed by the Chairperson, and, unless otherwise authorized, shall be completed within 
twelve (12) years of the approval. The UH Hilo shall notify the Department in writing 
when construction activity is initiated and when it is completed. 

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

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

1  Standard Conditions are also required under DLNR rules.  HAR §13-5-42(a)(8).   
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conditions of the permit; 
7. All mitigation measures and management actions contained in the Historic 

Preservation Mitigation Plan, Construction Plan, Historical & Archaeological Site Plan, 
Maintenance Plan, and Arthropod Monitoring Plan, are incorporated as conditions of 
this permit; 

8. The TMT Project will comply with any terms and conditions outlined in the 
Comprehensive Management Plan and associated sub-plans; and 

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

11. The 2017 Board Order also included special conditions, including:  

32. No construction work shall be initiated until the Applicant demonstrates compliance 
with all preconstruction conditions and mitigation measures specifically required in this 
decision. Once this condition has been satisfied, the Department will issue notice to 
proceed with construction; 

12. In 2018, Mauna Kea II affirmed the 2017 Board Order. 

13. By letter dated April 8, 2019, UH Hilo requested OCCL issue a notice to proceed 

with TMT construction. Doc. 12 at 18 (Flores-Case exh. B). UH Hilo attached a “table containing 

all the CDUP conditions and compliance actions” that “also indicates whether the CDUP 

condition is a pre-construction requirement” Id.

14. By letter dated June 19, 2019, DLNR issued the requested Notice to Proceed. Doc. 

12 at 16 (Flores-Case exh. A). 

15. By letter received July 30, 2019, UH Hilo requested a two-year extension of time to 

comply with General Condition No. 4 of the permit from the former Department of Land and 

Natural Resources (DLNR) Chairperson Suzanne Case, or alternatively for an acknowledgment 

that TMT construction had already been initiated under 2017 Board Order Condition 4. 

16. In its request, UH Hilo cited June 25, 2019 testing of GPS equipment and partial 

survey of the Submillimeter Array access road and July 12, 2019 survey of underground fiber optic 

and electrical lines as evidence that it had initiated construction in addition to its two-year extension 

request.   

17. UH Hilo stated its “request is governed by HAR §13-5-43(a) and (b),” which is 

titled, “Time extensions.” Doc. 01 (Mauna Kea Hui motion, exh. 01 at 2). 
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18. UH Hilo’s July 30, 2019 request included no supportive documentation attesting to 

alleged activities in 2019.  

19. By letter dated July 30, 2019, DLNR Chair Case wrote to UH Hilo, acknowledging 

UH Hilo’s: (i) June 25, 2019 contractor meeting and surveys of the site and part of the access road; 

(ii) July 12, 2019 contractor meeting with Smithsonian Submillimeter Array representatives to 

locate and survey the SMA fiber optics and electric lines; and (iii) attempt to move construction 

equipment to the project site on July 15, 2019, which UH Hilo was unable to do “due to on-going 

demonstrations along the Daniel K. Inouye Highway and the Mauana [sic] Kea Access Road.”  

20. In her letter, Chair Case granted UH Hilo’s extension request under General 

Condition 4, “with a new initiation deadline of September 26, 2021” without a hearing, citing HAR 

§13-5-43 as authority for her approval of UH Hilo’s requested extension to comply with Condition 

4. Doc. 001 at 23 (Mauna Kea Hui, exh. 02).  

21. By letter dated April 28, 2021, UH Hilo wrote to the Administrator of the Office of 

Conservation and Coastal Lands (OCCL) to notify him of “initiation of work and/ or construction” 

for the TMT in compliance with General Condition No. 4. Doc. 001 at 24-26 (Mauna Kea Hui 

exh. 03). 

22. In support of their assertion that construction had initiated, UH Hilo cited activities 

taking place between June 20, 2019 and July 16, 2019, prior to the Department Chair’s July 30, 

2019 letter granting UH Hilo’s extension request.  Doc. 001 at 25 (Mauna Kea Hui exh. 03). 

23. In addition to the June 25, 2019 and July 12, 2019 actions previously considered, 

UH Hilo cited inspections for invasive species on July 15, 2019, a “Kick-Off Meeting” between 

TMT and its contractors to discuss construction on July 8, 2019, and removal of an ahu on June 

20, 2019.  

24. In its TMT Management Plan,2 submitted in support of its conservation district use 

permit application (CDUA), UH Hilo described a “Project construction schedule” that included 

phases including: “Grading, Underground Utilities, and Foundation”, “Rock Movement”, and 

“Access way” construction. Doc. 05 (Freitas exhibit 4a, 4b, 4c, and 4d); see also Appendix “A”.  

25.  UH Hilo did not submit supportive documentation, including the name of a 

2 The TMT Management Plan was submitted with the CDUA in October 2010 and is available 
under Table 1 of the OCCL website dedicated to this docket, available at: 
dlnr.hawaii.gov/occl/tmt/; see Appendix “A” (TMT Management Plan & Appendix B: 
Construction Plan).  
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licensed contractor who would verify if construction had been completed in 2019. Doc. 1 (exh. 01 

and 03); Tr. 11/7/23 at 30:16-19 (Freitas). 

26. UH Hilo did not submit the name of a licensed contractor who would verify if the 

Grading Underground Utilities, and Foundation had been completed in 2019. Doc. 5 (Freitas 

Exhibit 4a); Tr. 11/7/23 at 32:17-21 (Freitas).  

27. UH Hilo did not submit the name of a licensed contractor who would verify if the 

Rock Movement Plan had been completed in 2019. Doc. 5 (Freitas Exhibit 4b); Tr. 11/7/23 at at 

32:13-16 (Freitas). 

28. UH Hilo did not submit the name of a licensed contractor who would verify if the 

Access Way had been completed in 2019. Doc. 5 (Freitas Exhibit 4c, 4d); Tr. 11/7/23 at 33:19-23 

(Freitas). 

29. UH Hilo’s April 28, 2021 “notice” included no supportive documentation attesting 

to alleged activities in 2019.  

30. The April 28, 2021 UH Hilo letter posted to the DLNR website bears a stamp 

stating: “APPROVED STATE OF HAWAI‘I DEPARTMENT OF LAND AND NATURAL 

RESOURCES Office of Conservation and Coastal Lands”, signed by Suzanne D. Case and dated 

May 4, 2021. Doc. 01 at 26 (Mauna Kea Hui exh. 03). 

31. UH Hilo did not request a second extension of time to initiate work or 

construction under Condition 4 prior to September 26, 2021.  

32. UH Hilo did not request, nor obtain an extension of time to comply with 

conditions of the CDUP granted under the 2017 Board Order prior to one year after the 

expiration of its previous extension. Therefore, the CDUP is void. HAR §13-5-43(e). 

B. Factual context of UH Hilo’s representations since 2017. 

1. UH Hilo conceded its 2019 actions were “pre-construction” and not work or construction 
on the land of the proposed TMT project. 

33. The 2017 Board Order requires UH Hilo to comply with all representations set 

forth in the Environmental Impact Statement and Conservation District Use Application for the 

TMT project. See General Condition No. 6.  

34. The 2017 Board Order requires UH Hilo to comply with representations in the 

TMT Management Plan, including its Construction Plan (Appendix B). See General Conditions 7 

& 9.  
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35. The TMT anticipated construction timeline includes six phases and additional 

subphases, none of which included meetings with other observatory operators, discussions with 

contractors, invasive species inspections, or surveys. Dkt. 005 at 7 (Freitas Exh. 4.a) (below):  

36. UH Hilo’s TMT Management Plan provides in relevant part:   

An independent, on-site construction monitor would be present at all appropriate times 
during construction of the Project. In addition to this, TMT would develop Cultural and 
Archaeological Monitoring Plans which would enable the construction monitor to have 
oversight and authority to insure that all aspects of ground based work comply with 
protocols and relevant permit requirements. Similarly, whenever construction, operations 
or maintenance activities include earth movement or disturbance, a qualified archaeologist, 
selected by OMKM, and a cultural resources specialist would be on site to monitor any 
impacts, real or potential, of construction activities on archaeological and historical 
resources. 

Appx. A (TMT Management Plan at 4-20); see also Doc. 012 at 8-9 (Flores-Case memorandum). 

Independent on-site construction archaeological and cultural monitors are required to be present 

at all times construction activity is underway at the TMT site. 

37. UH Hilo did not document the presence of monitors at its actions on June 25 and 

July 12, 2019. Doc. 001 at 24 (Mauna Kea Hui, Exh. 03). Had construction occurred on those 

dates without monitors, these actions would constitute violations of General Condition Nos. 8 and 

9.  

38. The TMT International Observatory LLC (TIO) confirmed the July 8, 2019 “kick-

off meeting”, cited by UH Hilo as evidence of work or construction, was a “pre-construction 

meeting” that did not occur on Mauna Kea, stating, “All consultants and contractors met for a pre-

construction meeting at the Waikoloa Marriott to discuss procedures, safety, and requirements for 



7

the TMT Project” on that date.  Doc. 006 at PDF11 (TIO memorandum); Doc. 001 at 25 (UH 

Hilo April 28, 201 letter).  

39. UH Hilo improperly cited inspections for invasive species on July 15, 2019 as 

evidence of initiation of work or construction on the TMT.  

40. UH Hilo admitted Special Condition No. 4, “[i]mplementing an invasive species 

control program” is a constituted “pre-construction” actions in its request for a notice to proceed. 

Doc. 012 at 22 (Flores-Case Exh. B). UH Hilo represented “TMT secured the services of the Big 

Island Invasive Species Committee [BIISC] to assist with inspections required in OMKM’s 

[Invasive Species Management Plan (ISMP)” as a pre-construction condition. Id.

2. DLNR’s officers and not project proponents removed the ahu that UH Hilo claimed 
constituted work or construction of the TMT. 

41. DLNR’s Division of Conservation and Resources Enforcement (DOCARE) 

officers removed “unpermitted” ahu from lands on or near the proposed TMT site on June 20, 

2019. No evidence was submitted that TIO or UH Hilo conducted the ahu removal. Tr. 

11/7/2023 at 32:1-4 (Freitas). 

42. When asked to respond to whether ahu were removed by DOCARE, TIO did not 

deny that DOCARE removed the ahu and rather affirmed the ahu were removed because they 

were not permitted. Tr. 11/7/2023 at 61:8-25 (Shinyama). 

43. In its TMT Management Plan, UH Hilo conceded:  

Mauna Kea is still a focus of many traditional and customary Native Hawaiian cultural 
practices and.  beliefs it is a source of inspiration and reverence for many Hawaiians.  On 
going cultural practices involving Mauna Kea include, but not limited to: . . . Performance 
of prayer and ritual observance important for reinforcement of an individual’s Hawaiian 
spirituality, including the erection of ahu and or shrines. 

Doc. 5 (Freitas exhibit 1; Tr. 11/7/23 at 30:25- 31:1-24 (Freitas). 

44. The ahu, which was erected in June 22, 2015, is still a continuing cultural practice 

for the Native Hawaiians. Tr. 11/7/23 at 131:6-9 (Freitas). 

45. Kānaka Maoli traditional and cultural practitioners understand DOCARE’s 

removal of the ahu is a form of desecration that was never sanctioned. Tr. 11/7/23 131:6-9 

(Freitas). 

46. UH Hilo incorrectly claimed it initiated work on the TMT in compliance with 

Condition 4 on the basis of DOCARE’s removal of unpermitted structures in 2019.  
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47. The Board found the ahu was not on the proposed TMT construction site. “Cindy 

Freitas Brief in Response to Petitioners’ Motion” at 2, filed Nov. 3, 2021 citing 2017 Board Order, 

FOF ¶ 692. The Board found “W. Freitas oversaw the construction of two new ahu structures in 

the TMT Project site area[,]” and stressed their proximity to the site “area” did not mean “the two 

uprights are in fact on the TMT Project site” as opposed to being “near the boundary of the TMT 

Project site.”  Id. ¶¶690,692 citing (Rechtman) Tr. 12/20/16 at 88:6-14). Rechtman, an 

archaeologist hired by TMT project proponents, testified the “upright” ahu stones were “just off to 

the side of the construction work area.”  Case No. BLNR-CC-16-002, Tr. 12/20/16 at 88:13-14.  

48. DOCARE removal of the “unpermitted ahu” further did not constitute initiation of 

work or construction by UH Hilo or TIO. 

49. Actions taken by UH Hilo in 2019 and proffered in support of its compliance with 

Condition 4 in 2021 did not establish it had initiated work or construction on the TMT project.  

50. UH Hilo has not satisfied Condition No. 4 by initiating work or construction on the 

land in 2019, in accordance with construction plans that have been signed by the Chairperson .  

3. TMT construction is underfunded and obtaining funding will take years to complete. 

51. TMT project partners apparently lack at least $1 billion in funding to construct the 

TMT and have sought to make up their shortfall through public funding, specifically from the 

National Science Foundation (NSF). Ching Decl. ¶¶5-6, 14, Exh. 05, 06.  Even if NSF provides 

partial funding, the TMT would have to conduct federal permitting processes - such as National 

Environmental Policy Act environmental review and National Historic Preservation Act section 

106 consultation - that could span several years. 

52. On October 11, 2021, the Honolulu Star Advertiser reported “Construction of 

Thirty Meter Telescope delayed at least 2 years”, in which TMT’s Chief of Staff and Vice 

President of Communications stated: “TMT needs time to heal our relationship with the 

community and to recover from the delays caused by the pandemic,” and the project is awaiting 

the results of the federal Decadal Survey on Astronomy and Astrophysics (“Astro2020”), which 

provides guidelines and recommendations to federal agencies regarding U.S. scientific funding. 

Dkt. 10 at 13. 

53. In its report assessing requests for TMT funding, the National Academies of 

Sciences wrote: “TMT has the added risk that the site has not yet been selected, adding cost and 

schedule uncertainty” and noted the “biggest risk . . . is the large gap between commitments in-
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hand from the partners, and what is required to complete the projects, even with a significant 

federal investment by NSF of $0.8 billion per project.” Dkt. 010 at 27-44 (Exh. 10) (“Astro2020 

Report”).  

54. The TMT’s rising price tag of $2.65 to $3.1 billion is the “most serious risk” to its 

construction. Dkt. 010 (Exh. 10 at K-10). According to the Astro2020 report, the National Science 

Foundation could award $800 million to construct the TMT and a similar Giant Magellan 

Telescope in Chile. However, this amount would still fall short of the TMT’s $3.1 billion 

construction budget. Dkt. 10 at 17, 31. 

55. Despite representations to the Board that UH Hilo has initiated TMT construction 

on Mauna Kea, new, current information demonstrates the TMT may not be constructed on 

Mauna Kea or at all. The Astro2020 Report refers to further external review to determine the 

TMT project’s financial viability with “target completion in 2023” and the need to complete “final 

site selection”.  Dkt. 010 (Exh. 10 at 1-19, 7-25, K-9 (“TMT will either be sited at the Mauna Kea 

Observatory in Hawaii (MKO), or at Roque de los Muchachos Observatory in the Canary Islands 

(ORM).”). The “uncertainty in its choice of site” is a “significant programmatic risk” for TMT 

construction in any location.  Id. at K-10, K-11. The National Academies of Sciences reports: 

“Based on the documents presented by TMT, . . . a timely decision to build TMT on ORM would 

not lead to an increase in cost or a delayed schedule compared to MKO. Moreover, the panel has 

reviewed the relevant metrics on site quality and finds that—while MKO is the superior site—the 

ORM site is acceptable.” Id.

56. OCCL was not presented with supportive documentation addressing TMT’s lack of 

funding in approving UH Hilo’s 2021 request, rather relying exclusively on UH Hilo’s 

representations. 

57. On November 7, 2023, TIO represented “currently the project is waiting for 

certain decisions to be made by the National Science Foundation with respect to funding. There is 

no question about that.” Tr. 11/7/2023 at 59:10-12 (Shinyama). TIO is “not clear” when NSF 

would release funding to them. Id. at 59:25.  

58. TIO conceded it will not be able to complete construction within twelve years of 

permit issuance as is anticipated by Condition 4. Tr. 11/7/2023 at 67:8-10 (Shinyama). 

59. New NSF funding issues, and regulatory processes associated with NSF funding, 

amongst other factors, raise questions as to whether the TMT project is the same one approved 
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under the 2017 Board Order. Tr. 11/7/2023 at 101:11-21 (Chair Chang). 

60. No federal funds have been used for TMT construction as of November 7, 2023. 

Tr. 11/7/2023 at 105:11 (Shinyama). 

61. If federal funding is provided, the funding may be “diverted to a federal audit” and 

“[National Historic Preservation Act section] 106 will be triggered if [the project]’s a federal 

undertaking.” Tr. 11/7/2023 at 105:15-17, 106:6-7 (Shinyama). 

62. At the November 7, 2023 Board hearing, TIO represented they are “[f]ully aware 

that we will be likely seeking extension of that 12-year period [in Condition 4] at the appropriate 

time.” Tr. 11/7/2023 at 67:8-10 (Shinyama). 

4. TMT did not initiate construction under its NPDES permit, which is now void. 

63. In issuing a Notice to Proceed to UH Hilo, former Board chairperson Case 

recognized Special Condition No. 32, requiring “demonstrate[d] compliance with precondition 

conditions and mitigation measures contained in the [2017 Board] Decision”, included “an 

[National Pollutant Discharge Elimination System (NPDES)] permit” issued by the Hawai‘i 

Department of Health (DOH). Dkt. 012 at 17 (Flores-Case ‘Ohana Exh. A).  

64. 2017 Board Order Condition No. 3 also requires UH Hilo to “comply with all 

applicable Department of Health administrative rules.” Tr. 11/7/2023. 

65. The TMT Final Environmental Impact Statement (FEIS), multiple mitigation 

measures and management plans, including the TMT Construction Plan, UH Mauna Kea 

Comprehensive Management Plan and associated sub-plans, and other TMT Management Plans 

require TMT construction to comply with DOH rules, including by requiring a NPDES permit. 

See e.g. FEIS V.1 at S-6, S-18, 3-192 to 3-198, 3-205, 3-256;3 Dkt. 005 at 7 (Freitas Exh. 4.a) (TMT 

Management Plan Appx. B, Construction Plan); TMT Management Plan Appx. B at B-2 

(requiring project to obtain a Notice of General Permit Coverage for construction activities under a 

NPDES permit.) 

66. DLNR’s June 19, 2019 Notice to Proceed specifically stated to UH Hilo:  

Additional mitigation measures were agreed to in the Final Environmental Impact 
Statement and the TMT Management Plan. These include actions related to access way 
paving and design, arthropod monitoring, noise pollution, noise permit and noise variance, 
independent construction monitors, best management practices documentation, a rock 

3 See e.g. “Prior to the start of construction at any location a NPDES permit for construction will 
be obtained from the HDOH.” (TMT FEIS, Vol I at 3-197). 
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movement plan, decommissioning, site documentation, construction mitigation measures, a 
cultural and archaeological monitoring plan, an NPDES permit, and an oversize and 
overweight vehicles permitting plan. 

Dkt. 012 at 17 (Flores-Case exh. A) (emphasis added). 

67. Construction, including rough graving, excavation, concrete slab and backfill, 

requires a NPDES permit for water runoff pollution. Tr. 11/7/2023 at 33:2-18 (Freitas).  

68. By letter dated June 12, 2014, DOH issued “NPDES Individual Construction 

Storm Water” Permit No. HI S000431 to the “TMT Observatory Corporation”, not TIO. Dkt. 

012 at 29 (Flores-Case ‘Ohana Exh. C). DOH specified the NPDES permit would expire on 

midnight June 11, 2019. Id. at 31.  

69. Only a named DOH “permittee” was eligible to submit a renewal application for 

NPDES permits. HAR §11-55-27(a). TIO was not the permittee and therefore could not have 

submitted a valid renewal application for NPDES Permit HI S00043. Dkt. 020 at 5 (Flores-Case 

memorandum).  

70. DOH issued a notice on May 23, 2019 of a public hearing regarding NPDES 

Permit No. HI S000431, which hearing was held on June 25, 2019. DOH received public 

comments until July 9, 2019. Doc. 012 at 5 (Flores-Case memorandum). 

71. By letter dated May 28, 2019, DOH acknowledged TIO’s application for an 

extension of the TMT Observatory Corporation’s NPDES permit. Dkt. 013 at 4 (TIO Exh. A). 

72. The NPDES permit for the TMT project expired on June 11, 2019. No evidence 

demonstrates the TMT Observatory Corporation requested this NPDES permit be modified, or 

transferred TIO, in accord with federal and state laws prior to the date of NPDES expiration. 40 

CFR § 122.61(b). 

73. The 2017 Board Order recognized TIO and TMT Observatory Corporation as 

separate entities. 2017 Board Order (FOF ¶¶224-225).4

74. In its September 30, 2020 Bill of Sale and Assignment Agreement, TIO and the 

TMT Observatory Corporation included a paragraph stating: “the Parties have determined that the 

4 FOF ¶225 from the 2017 Board Order provided in relevant part:  
TIO was formed so that the voting power (and telescope observing time) could vary 
amongst the members and be proportionate to their respective contributions to the TMT 
Project. (Dr. Stone) Tr. 12/19/16 at 10:9-20. In comparison, the TMT Corporation, a 
California corporation, did not allow for such unequal voting power. The TMT 
Corporation only allowed each member to have the same voting power. 
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NPDES Permit was mistakenly omitted from Schedule 1.1 of the Asset Purchase Agreement.” 

Dkt. 12 at 88 (Flores-Case Exh. G). TIO and TMT Observatory Corporation thus sought to 

remedy the omission through an after-the-fact “Sale and Assignment of NPDES Permit.” Id. at 89. 

75. Neither UH Hilo nor TIO objected to the authenticity of the September 30, 2020 

Bill of Sale and Assignment Agreement submitted by the Flores-Case ‘Ohana. 

76. Because it did not obtain rights to TMT Observatory Corporation’s NPDES permit 

until September 30, 2020, TIO could not obtain an administrative extension for the NPDES 

permit on May 28, 2019. HAR §11-55-04(d)(2) (new facility owners must apply for a new permit 

unless they requested a transfer of the prior permit).  

77. No evidence was submitted establishing the TMT Observatory Corporation had 

requested to transfer the NPDES permit to TIO prior to its expiration on June 11, 2019.  

78. No evidence was submitted establishing TIO had sought and obtained a new 

NPDES permit for the TMT project at any time.  

79. As of June 12, 2019, no valid NPDES permit existed under which TIO could 

commence any work or construction on the TMT project, nor did UH Hilo hold a NPDES 

permit.  

80. In order to initiate work or construction on the TMT, UH Hilo required a valid 

NPDES pursuant to state and federal laws, and by pre-construction conditions and mitigation 

measures in the CDUP HA-3568 (id. at 2-5, 2-25, 4-25) and in the 2017 Board Order under 

General conditions Nos. 1 and 3 and Special Condition No. 32. Doc. 009 at 281, 284 (Flores-Case 

Exh. B). 

81. On January 9, 2020, DOH provided responses to public hearing comments. In its 

response, DOH acknowledged: “Since June 12, 2014 through the date of this letter, there has been 

no construction activity on the Project Site, and, therefore, no storm water discharge associated 

with construction activities. Since there has been no construction activity and no storm water 

discharged, DOH has not found any violation of the conditions of the Original Permit.” Dkt. 020 

at 15 (Flores-Case ‘Ohana Exh. A) (emphasis added by Flores-Case ‘Ohana). 

82. DOH scheduled a contested case on the TMT NPDES permit in February 2021, 

but later canceled it because the permit was rescinded and voided. Dkt. 012 at 5. 

83. By letter dated March 3, 2021, DOH rescinded and voided NPDES Permit No. 

HI S000431, amongst other associated permits. Dkt. 012 at 62 (Flores-Case ‘Ohana Exh. E).  
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84. By notice dated June 3, 2022, DOH issued a Notice of Cessation for NPDES 

Permit stating it “received a Notice of Cessation from the Thirty Meter Telescope (TMT) 

International Observatory for its National Pollutant Discharge Elimination System (NPDES) 

permit. The permit authorized discharges of storm water associated with Thirty Meter Telescope 

construction activities. Since TMT filed a Notice of Cessation, it will not be allowed to conduct 

further construction work unless a new permit is issued.” Dkt. at 5 (MK Hui Exh. A). 

85. No party introduced evidence that the TMT NPDES permit has ever been utilized 

in regard to storm water discharge consequent to construction activity. This is because no 

construction or other activity regulated through NPDES permitting has occurred relating to the 

TMT project.  

5. Socioeconomic, political, and governmental changes have arisen since 2017.  

86. In 2007, the Keystone Center prepared an “Assessment of the Risks for Siting the 

Thirty Meter Telescope on Mauna Kea” for the Gordon and Betty Moore Foundation and the 

TMT Observatory Corporation. 2016 contested case Exh. D-13. The Assessment concluded, 

“Should TMT decide to proceed, it will face serious ‘headwinds’”, and referenced “serious risks to 

TMT’s proposed schedule.” Id. at 8. 

87. TIO concedes “others” who are not Petitioners oppose TMT construction. Dkt. 

006 (TIO opp. at 19).   

88. In 2015, a large-scale demonstration against construction of the TMT assembled on 

Mauna Kea.   

89. In 2019, thousands of people gathered in multiple locations around the world, 

including at Pu‘uhuluhulu near Saddle Road, to protect Mauna Kea from desecration by 

construction of the proposed TMT on Mauna Kea.  

90. In the four years since the 2019 demonstrations, “nothing else [has been] done” to 

advance construction of the TMT project. Tr. 11/7/2023 at 66: 24-25, 67: 14-18 (Chair Chang).  

91. In December 2020, DLNR presented an “Independent Evaluation of the 

Implementation of the Mauna Kea Comprehensive Plan” that found the University’s management 

entity had not implemented the plan in three areas, including consultation, education, and 

outreach to the community and Hawaiian cultural practitioners in particular.  Dkt. 001, Exh. 06.  

92. In its “Long Range Plan 2020,” the Canadian Astronomical Association (CASCA) 

issued the following statement: “Unless the TMT project has consent from the Native Hawaiians, 
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Canada’s astronomical community cannot support its construction on Maunakea.” Dkt. 001, Exh. 

07.  The present potential loss of support from the Canadian partner in the project pivots on TMT 

project proponents’ failure to have sought and obtained consent. 

93. During the 2021 legislative session, the State House of Representatives assembled a 

working group to revisit the propriety of UH Hilo’s management of Mauna Kea under House 

Resolution No. 33.   

94. The Board Chair, or her designee, sits on the Mauna Kea Stewardship and 

Oversight Authority, which holds legal authority over Mauna Kea lands, including lands upon 

which the TMT is proposed to be located. Dkt. 024 at 2.  

95. It is too much to attribute to the five Petitioners the actions of hundreds of 

thousands of persons who protested TMT construction on Mauna Kea - through their petitions, 

advocacy, litigation, donations, social media posts, and demonstrations. The breadth and depth of 

opposition to the TMT is not encompassed by the actions of Mauna Kea Hui petitioners. No one, 

including TIO, alleges this is so. 

96. UH Hilo’s inability to initiate its TMT project is but one symptom of a more than a 

century-deep foundation of the opposition to settler impositions over Mauna Kea. Allegations that 

Petitioners' protested the TMT sweep the tips of the larger groundswell of community concern 

with the project that requires the Board to revisit the reasons UH Hilo cannot comply with its 

permit.  

97. There is no evidence Petitioners acted unlawfully in bringing this petition to the 

Board, nor that Petitioners were charged with obstructing the Mauna Kea Access Road when 

vehicles and heavy equipment were attempting to ascend Mauna Kea on July 16, 2019. 

C. Proceedings on Mauna Kea Hui’s motion. 

98. On May 24, 2021, the Mauna Kea Hui filed their motion to reopen contested case 

proceedings, or alternatively for declaratory orders concerning UH Hilo’s compliance with the 

2017 Board Order. Mauna Kea Hui petitioners specified their positions as: (1) DLNR incorrectly 

approved UH Hilo’s claims to have initiated work on the land or TMT construction; (2) the 

DLNR chairperson’s summary approval of UH Hilo’s request prejudiced the due process rights of 

the Mauna Kea Hui because the reasons UH Hilo cannot comply with Condition No. 4 require 

full examination by the Board, at which time the Board should reconsider its initial grant of the 

permit in 2017; (3) UH Hilo’s letter to OCCL constituted an improper request for a determination 
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of conditions exercised under an unlawful rule; and, (4) UH Hilo failed to provide supportive 

documentation for its claim to have initiated work on the land or construction of the TMT. 

99. On October 18, 2021, the Mauna Kea Hui filed a letter with the Board, requesting 

that the Board either rule on their motion or set a hearing on the motion.  

100. On October 20, 2021, the Board entered Minute Order 1, granting in part the 

Mauna Kea Hui’s motion “to the extent it seeks to open a new proceeding for a declaratory ruling 

for the limited purpose of determining whether UH Hilo has complied with Condition No. 4 of 

the CDUP.” The Board limited responses from other parties to those filed within 15 days of its 

minute order.  

101. On October 31, 2021 and November 3, 2021, the Temple of Lono and Cindy 

Freitas filed responsive briefs in support of the Mauna Kea Hui motion.  

102. On November 4, 2021, TIO filed a memorandum in opposition to the Mauna Kea 

Hui motion, to which UH Hilo and Perpetuating Unique Educational Opportunities (“PUEO”) 

filed joinders.  

103. On November 8, 2021, E. Kalani Flores (“Flores”), in the capacity as an individual 

and as a representative of the Flores Case ‘Ohana, notified the Board that they had not been 

served its Minute Order No. 1.  

104. On November 12, 2021, the Mauna Kea Hui filed a reply to TIO’s memorandum, 

and re-stated their request for declaratory orders providing: (1) the Department’s Office of 

Conservation and Coastal Lands’ (OCCL) or the Department chairperson’s approval of UH Hilo’s 

April 28, 2021 request for confirmation of its notice of initiation of work or construction was 

incorrect; (2) OCCL or the Department’s chairperson’s summary approval of UH Hilo’s request 

prejudiced the due process rights of Petitioners and UH Hilo’s non-compliance Condition No. 4 

require full examination by the Board, at which time the Board should reconsider its initial grant of 

the permit in 2017; (3) UH Hilo’s letter to OCCL constituted an improper request for a 

determination of conditions exercised under an unlawful rule; and, (4) UH Hilo failed to provide 

supportive documentation for its claim to have initiated work on the land or construction of the 

TMT, rendering its request invalid. Dkt. 010 at 2.  

105. On November 19, 2021, the Board entered Minute Order No. 2.  

106. On December 3, 2023, the Flores-Case ‘Ohana filed their memorandum in 

support of the Mauna Kea Hui motion.  
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107. On December 10, 2021, TIO filed a request to supplement the record with a May 

28, 2019 letter from the DOH, which administratively extended the NPDES permit for the TMT 

until DOH makes a final determination on the application for a renewal of the NPDES permit. 

The Mauna Kea Hui opposed TIO’s motion.  

108. On June 6, 2022, the Mauna Kea Hui filed a motion to submit new evidence, or 

alternatively requesting judicial notice of DOH’s Notice of Cessation of the TMT NPDES permit.  

109. By memoranda filed June 9, 2022, TIO, UH Hilo, and PUEO opposed Mauna 

Kea Hui’s motion, substantively on the basis that the DOH Notice indicated construction could 

not continue, not that it did not begin. Dkt. 16 at 3.  

110. By memoranda filed June 17, 2022, the Flores-Case ‘Ohana supported the Mauna 

Kea Hui motion, raising DOH’s statement dated January 9, 2020: “Since June 12, 2014 through 

the date of this letter, there has been no construction activity on the Project Site[.]” Dkt. 20 at 3.  

111. By Minute Order No. 3 dated January 24, 2022, the Board granted TIO’s 

December 10, 2021 motion to supplement the record, noting they were responsive to the Flores-

Case ‘Ohana’s arguments regarding Special Condition No. 32, which the Board also determined to 

consider.  

112. By letter dated February 23, 2023, the Mauna Kea Hui filed a second request that 

the Board hold a hearing on their motion.  

113. On July 3, 2023, the Board entered another Minute Order 3, setting oral arguments 

for July 28, 2023 at its regular meeting in Honolulu. Dkt. 023.  

114. On July 17, 2023, Board Chair Dawn Chang filed a statement regarding previous 

work as a consultant for UH Hilo on Mauna Kea matters, amongst other disclosures.   

115. Via email, TIO’s counsel represented one of its attorneys had another hearing 

scheduled for the morning of July 28, 2023 and declined other parties’ proposals to schedule oral 

arguments in the afternoon of July 28, 2023. Dkt. 027. Petitioners, including other parties, raised 

hardships including that they had already arranged travel and other accommodations to attend on 

July 28, 2023.  

116. By Minute Order No. 5, the Board deferred oral arguments.  

117. By Minute Order No. 6, the Board set oral arguments for October 6, 2023.  

118. On August 17, 2023, the Mauna Kea Hui filed a motion to modify Minute Order 

No. 6 by setting the hearing at an earlier date and/ or in-person as was originally provided in 
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Minute Order No. 3, dated July 3, 2023.  

119. On August 21, 2023, TIO responded to the Mauna Kea Hui motion, stating one of 

its counsel would be traveling during all dates at which the Board was to hold its regular meetings 

in October, and did not provide other dates. 

120. By Minute Order No. 7, the Board set oral arguments, via zoom, on November 7, 

2023. 

121. At its November 7, 2023 zoom meeting, the Board received arguments from the 

Mauna Kea Hui, the Flores-Case ‘Ohana, Cindy Freitas, the Temple of Lono, TIO, UH Hilo, and 

PUEO. The Board ordered the parties to submit proposed Findings of Fact, Conclusions of Law, 

and a Decision and Order within ten (10) days of receiving the prepared transcript.  

122. On November 30, 2023, the Mauna Kea Hui paid for and received a copy of the 

transcript from the court reporter. 

123. Upon inquiry from Mauna Kea Hui representatives on December 5, 2023, the 

OCCL Custodian of Records informed the parties: “Proposed Orders shall be submitted to the 

Custodian of the Records (me) via email before 5 pm on Wednesday December 20, 2023.” 

II. CONCLUSIONS OF LAW 

A. Standing. 

1. Parties to a contested case must demonstrate they have standing to require a 

contested case hearing, including a constitutionally protected property interest.  

2. Mauna Kea Hui and other Petitioners demonstrated standing to bring the contested 

case that initiated this docket.  

3. Petitioners for declaratory orders may be filed by “[a]ny interested person.” HRS 

§91-8 provides:  

Any interested person may petition an agency for a declaratory order as to the applicability 
of any statutory provision or of any rule or order of the agency.  Each agency shall adopt 
rules prescribing the form of the petitions and the procedure for their submission, 
consideration, and prompt disposition.  Orders disposing of petitions in such cases shall 
have the same status as other agency orders. 

4. HAR § 13-1-27 titled “Petition for Declaratory Ruling” also provides, in pertinent part, as follows: 

“(a) On the petition of an interested person, the board may issue a declaratory order regarding the applicability of any 

statutory provision or of any rule or order of the board.”

5. Mauna Kea Hui and other Petitioners are interested persons and have standing to 

seek declaratory orders.  
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B. UH Hilo and Department Chair’s actions did not comply with required procedures. 

1. UH Hilo and TIO were estopped from asserting 2019 actions initiated “work”. 

6. In her July 30, 2019 letter, former Department Chair Case determined UH Hilo 

had not initiated work on the land under General Condition 4 and a new initiation deadline was to 

comence on September 26, 2019. Doc. 001 at 23 (Hui exh. 02).  

7. Also in her July 30, 2019 letter, former Department Chair Case determined no 

work to be done or construction to be done on the land had been initiated under General 

Condition 4. Doc. 001 at 23 (Hui exh. 02). 

8. Subsequently, on May 4, 2021, former Department Chair Case accepted 

substantially the same actions taken in 2019 as work to be done or construction to be done on the 

land initiated under General Condition 4. Doc. 001 at 26 (Hui exh. 03). 

9. “A party will not be permitted to maintain inconsistent positions or to take a 

position in regard to a matter which is directly contrary to, or inconsistent with, one previously 

assumed by him, at least where he had, or was chargeable with, full knowledge of the facts, and 

another will be prejudiced by his action.”) Rosa v. CWJ Contractors, Ltd., 4 Haw. App. 210, 218, 

664 P.2d 745, 751 (1983) quoting 28 Am. Jur.2d Estoppel and Waiver § 68, at 694-95 (1966). 

10. By letter dated July 30, 2019, DLNR’s chair, then signing as, chair of the Board, 

recognized substantially the same UH Hilo June 25, 2019 and July 12, 2019 actions as good cause 

for the first extension of the permit as those UH Hilo again cited in its May 3, 2021 letter as 

reasons that it had complied with Condition No. 4’s requirement to initiation any work or 

construction. 

11. DLNR’s July 30, 2019 approval letter request for extension took the position that 

UH Hilo’s testing of GPS equipment, partial survey of the Submillimeter Array access road, and 

survey of underground fiber optic and electrical lines did not constitute work or construction on 

the land, but rather were good cause to extend the time for compliance.  Dkt. 001, Exh. 01. 

12. DLNR cannot recognize the same actions as both reasons to extend time for 

Condition No.  4 compliance and also, nearing the expiry of that extension, as evidence of 

Condition No. 4 compliance.   

13. The Department chair’s previous determination that 2019 actions constituted good 

cause for an extension to September 26, 2021 to initiate construction cannot also constitute 
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initiation of construction under the doctrine of judicial estoppel. 

14. Even if UH Hilo reserved “rights” or alternative positions in its 2019 request letter, 

such a reservation does not bear on whether the Department chair was estopped from taking two 

different positions. Doc. 001 at 18 (Hui exh. 01, UH Hilo 2019 request).  

2. Department chair could not approve extension without supportive documentation. 

15. General Condition No. 4 is derived from the standard condition required of every 

CDUP. HAR §13-5-42(a)(8). 

16. The purpose of General Condition No. 4 is to ensure applicants are able and 

willing to comply with representations in their application as to the permitted project.  

17. Should applicants meet with new circumstances or information subsequent to 

obtaining their permit, they may obtain one two-year extension from the Department Chair based 

on supportive documentation. HAR §13-5-43(b).  

18. Subsequent requests for extension must be submitted to the Board for 

decisionmaking, which should include deliberation and analysis of the reasons for the extension 

request. HAR §13-5-43(c). 

19. No extension request may be made after the CDUP has expired without 

authorization. HAR §13-5-43(d). Requests for extensions must be made within one year of 

expiration or else the CDUP “shall be void.” HAR §13-5-43(e). 

20. Extensions of time to initiate UH Hilo’s project were required to be “based on 

supportive documentation from the applicant.” HAR §13-5-43(b).  

21. HAR §13-5-43, titled “Time extensions” provides:  

(a) Permittees may request time extensions for the purpose of extending the period of time 
to comply with the conditions of a permit.  
(b) Time extensions may be granted as determined by the chairperson on all departmental 
permits and on the first request for extension of a board permit of up to two years to 
initiate or complete a project, based on supportive documentation from the applicant. 
(c) Time extensions may be granted by the board upon the second or subsequent request 
for a time extension on a board permit, based on supportive documentation from the 
applicant. 
(d) Unless otherwise authorized, all time extensions shall be submitted to the department 
prior to the expiration deadline. 
(e) If a time extension request is received after the expiration deadline, it shall be 
forwarded to the board for review.  If a request for a time extension is not received within 
one year after the expiration deadline, the permit shall be void. 

22. Documents submitted by UH Hilo in support of its 2021 “notice of initiation of 
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Work and/or Construction” consisted in a three-page letter that established UH Hilo previously 

conceded its actions did not constitute initiation of work on the land or TMT construction and 

constituted unpermitted removal of structures in the conservation district. Doc. 01 (Exh. 03).  

23. UH Hilo’s submissions did not comply with HAR §13-5-43(b) and the DLNR 

chairperson thereby clearly exceeded her authority in approving UH Hilo’s request for extension 

in 2019.  Id. at 3. 

3. TIO could not have commenced work or construction on the land as a matter of law. 

24. Special Condition No. 32, requiring “demonstrate[d] compliance with precondition 

conditions and mitigation measures contained in the [2017 Board] Decision”, included “an 

NPDES permit” issued by DOH. Dkt. 012 at 17 (Flores-Case ‘Ohana Exh. A). 

25. TIO, and not the TMT Observatory Corporation, claimed to have commenced 

work on the TMT through actions taken on June 25, 2019 (GPS equipment testing and partial 

road survey). However, there was no operative NPDES permit at that time. The TMT 

Observatory Corporation’s NPDES permit expired on June 11, 2019. Based on the lack of a 

NPDES permit, no work could legally have been undertaken on the land. 

26. The U.S. Environmental Protection Agency delegated authority to DOH to 

administer NPDES permitting. Federal rules applicable to DOH’s programs provide:  

(a) Transfers by modification. Except as provided in paragraph (b) of this section, a 
[NPDES]permit may be transferred by the permittee to a new owner or operator only if 
the permit has been modified or revoked and reissued (under § 122.62(b)(2)), or a minor 
modification made (under § 122.63(d)), to identify the new permittee and incorporate such 
other requirements as may be necessary under [the Clean Water Act, 33 U.S.C. §1251 et 
seq.].  
(b) Automatic transfers. As an alternative to transfers under paragraph (a) of this section, 
any NPDES permit may be automatically transferred to a new permittee if:  
(1) The current permittee notifies the Director at least 30 days in advance of the proposed 
transfer date in paragraph (b)(2) of this section;  
(2) The notice includes a written agreement between the existing and new permittees 
containing a specific date for transfer of permit responsibility, coverage, and liability 
between them; and  
(3) The Director does not notify the existing permittee and the proposed new permittee of 
his or her intent to modify or revoke and reissue the permit. A modification under this 
subparagraph may also be a minor modification under § 122.63. If this notice is not 
received, the transfer is effective on the date specified in the agreement mentioned in 
paragraph (b)(2) of this section. 

40 CFR § 122.61 Transfer of permits (applicable to State programs, see § 123.25). 
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27. Under DOH rules, an application for an individual permit must be made by the 

owner or operator on an NPDES permit application. HAR §11-55-04(b).  

28. “A new owner of a discharge facility covered by an individual permit shall submit a 

new NPDES permit application for a new individual permit unless the new owner submits a notice 

of automatic transfer that meets 40 CFR § 122.61(b).” HAR §11-55-04(d)(2).  

29. HAR §11-55-27, titled “Renewal of NPDES permits” provides: “(a) The director 

shall review applications for reissuance of NPDES permits. Any permittee who wishes to continue 

to discharge after the expiration date of the permittee's NPDES permit shall submit for renewal of 

the permit at least one hundred eighty days prior to its expiration.” 

30. TIO represents it is the new owner of the TMT project, the construction of which 

would discharge stormwater, requiring a NPDES individual permit.  

31. TMT Observatory Corporation, as the permittee, did not submit a Renewal 

Individual NPDES permit application at least one hundred eighty days prior to its permit 

expiration as required by HAR §11-55-27(a). 

32. TMT Observatory Corporation did not submit a notification of transfer of 

ownership to TIO compliant with 40 CFR § 122.61(b). 

33. NPDES Permit No. HI S00043 automatically terminated on the expiration date of 

June 11, 2019 and the permittee was divested of all rights. HAR §11-55-17(a). (“On the expiration 

date specified in the NPDES permit, the NPDES permit shall automatically terminate and the 

permittee shall be divested of all rights therein.”)  

34. TIO did not submit a new individual NPDES permit application to the DOH 

director prior to June 11, 2019.  

35. Because the TMT Observatory Corporation did not transfer its NPDES permit 

rights to TIO until September 30, 2020, and did not transfer the NPDES permit to TIO prior to 

June 11, 2019, TIO was ineligible to request an extension of the TMT Observatory Corporation 

NPDES permit. 40 CFR § 122.61. 

36. UH Hilo was not legally capable of commencing any work or construction on the 

land in order to meet Condition No. 4 because it failed to meet pre-construction conditions and 

mitigation measures of the CDUP as stipulated in Special Condition No. 32. 

4. Department’s 2021 approval constitutes an unlawful rule. 

37. In stamping UH Hilo’s April 28, 2021 letter with its approval, OCCL and/or the 
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DLNR chairperson operated outside of the plain, ordinary meaning of the requirement of written 

documentation of “[a]ny work done or construction to be done on the land” that is required to be 

initiated within two years.” Condition 4. 

38. UH Hilo’s alleged meetings and surveys on the project site, inspection of 

equipment, and access attempts were not work or construction on the land.  OCCL’s approval 

rather operated under an unpromulgated “agency statement of general or particular applicability 

and future effect that implements, interprets, or prescribes law or policy, or describes the 

organization, procedure, or practice requirements of any agency.”  HRS §91-1.   

39. OCCL and/or its chairperson could not so deform the meaning of work or 

construction on the land without undergoing promulgation or declaratory petition procedures to 

provide notice of its new rule or interpretation pursuant to HRS §91-3. 

C. No TMT project construction or work was initiated so as to satisfy Condition 4. 

40. TIO, UH Hilo, and PUEO propose General Condition 4 solely required initiation 

of any work or construction to occur within two years of the 2017 Board Order, and not sustained 

construction or work. Tr. 11/7/2023 at 66:19-20 (Shinyama).  

41. UH Hilo has not initiated work “on the land” or TMT construction under the 

plain, ordinary meaning of the terms “work . . . on the land” or “construction to be done[.]”  HAR 

§13-5-42(a)(8) (“Unless otherwise authorized, any work or construction to be done on the land 

shall be initiated within one year of the approval of such use, in accordance with construction plans 

that have been signed by the chairperson, and shall be completed within three years of the 

approval of such use. The permittee shall notify the department in writing when construction 

activity is initiated and when it is completed[.]”).   

42. “To effectuate a statute's plain language, its words must be taken in their ordinary 

and familiar signification, and regard is to be had to their general and popular use. In conducting a 

plain meaning analysis, [a] court may resort to legal or other well accepted dictionaries as one way 

to determine the ordinary meaning of certain terms not statutorily defined.” Wells Fargo Bank, 

N.A. v. Omiya, 142 Hawai'i 439, 449-50, 420 P.3d 370, 380-81 (2018).  

43. “Construction” is defined to mean the “building of something, typically a large 

structure.”  Lexico.com by Oxford English Dictionary (accessed May 20, 2021).  Read in pari 

materia, the term “work . . .  on the land” did not mean, for instance, sitting on the parcel and 

working on a laptop, but rather ground-disturbing work associated with the building of the TMT.  
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Wells Fargo, 142 Hawai'i at 450, 420 P.3d at 381 (“laws in pari materia, or upon the same subject 

matter, shall be construed with reference to each other. What is clear in one statute may be called 

upon in aid to explain what is doubtful in another.”).  

D. Department chair’s 2021 actions operated under an unlawful rule. 

44. Activities UH Hilo claim occurred as “work on land” or “construction” are so 

outside commonly understood definitions as to constitute a de facto revision of permit conditions 

that is outside of the DLNR chair’s authority and is not permitted under any rule.  

45. Under HRS §91-1, a “rule” is defined as: 

each agency statement of general or particular applicability and future effect that 
implements, interprets, or prescribes law or policy, or describes the organization, 
procedure, or practice requirements of any agency.  The term does not include regulations 
concerning only the internal management of an agency and not affecting private rights of or 
procedures available to the public, nor does the term include declaratory rulings issued 
pursuant to section 91-8, nor intra-agency memoranda.  

46. The DLNR Chair’s revision to Condition No. 4, which implements HAR §13-5-

42(a)(8), constitutes an “agency statement of general or particular applicability and future effect” 

that implemented the prescribed conditions that are enforceable at law and thus constitutes a 

“rule” under HRS § 91-1.  

47. Agencies are required to promulgate such rules through procedures set forth under 

HRS §91-3. 

48. Rulemaking is “not a matter of agency discretion . . . every agency action is ‘a 

recognizable rule or an order’ under the [Florida Administrative Procedures Act] or is ‘incipiently 

a rule or order.’” Fla. Stat. S. Baptist Hosp. of Fla. v. Agency for Health Care Admin., 270 So. 3d 

488, 503 (Fla. App. 2019) quoting Florida Statutes § 120.54(1) & Friends of Hatchineha, Inc. v. 

State, Dep't of Envtl. Regulation, 580 So.2d 267, 271 (Fla. 1st DCA 1991).  “[T]he purpose of 

rule-making is to govern the future conduct of groups and individuals[.]”  Pila‘a 400, LLC v. Bd. of 

Land & Nat. Res., 132 Hawai‘i 247, 264, 320 P.3d 912, 929 (2014). 

49. Whether or not DLNR has a written description of the DLNR chairperson’s ability 

to revise Condition 4 is of no consequence to whether the chair operated under an unlawful rule. 

See Nuuanu Valley Ass'n v. City of Honolulu, 119 Hawai‘i 90, 99-100, 194 P.3d 531, 540-41 

(2008) (city's unwritten policy of refusing to disclose records under circumstances was a rule and 

not “internal management” because the policy “affects the procedures available to the public, and 
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implements, interprets, or prescribes policy, or describes the procedure or practice requirements 

of” the city); Hawai'i Prince Hotel Waikiki Corp. v. City & County of Honolulu, 89 Hawai'i 381, 

393, 974 P.2d 21, 33 (1999) (a city appraiser’s methodology was held “clearly a ‘rule’ within the 

meaning of HRS § 91-1(4)” because it was based on the appraiser’s interpretation of ordinances 

and would “undoubtedly affect[] the assessed value of” existing and future properties), declined to 

overrule in Alford v. City & County of Honolulu, 109 Hawai'i 14, 122 P.3d 809 (2005).   

50. The Department Chair’s sua sponte revision of Condition No. 4 operated under an 

unlawful rule for failure to have been properly promulgated under HRS § 91-3 procedures. 

E. Condition 4 requires the Board to re-assess its 2017 permit.  

1. Mauna Kea Hui has standing to require compliance with the 2017 Board Order. 

51. Mauna Kea Hui and other Petitioners hold rights and interests in the enforcement 

and proper interpretation of Condition No. 4 as parties to the contested case that resulted in the 

2017 Board Order. 

52. The Board’s 2017 Order represented permit conditions, including Condition No. 4 

would render the TMT project compliant with applicable laws. 2017 Board Order (FOFs ¶¶131, 

156, 441-43, 454, 490, 931; COLs ¶¶133-35, 247, 509). For instance, this Board concluded: 

By following the applicable provisions of the various relevant plans, sub-plans, and permit 
conditions, UH Hilo and the TIO will conserve, protect, and preserve the important 
natural and cultural resources of the State, will promote the long-term sustainability of 
those resources, and will promote the health, safety, and welfare of the public. 

COL ¶134.   

53. UH Hilo’s noncompliance with Condition No. 4 undermines the Board’s 2017 

Order as to the conservation, protection, and preservation of important natural and cultural 

resources, amongst other things.  

54. The purpose of time limits on conservation district use permits, including UH 

Hilo’s permit, and requiring applicants to return to the Board after an initial time extension, is to 

allow the Board to revisit applicants’ representations of its projects and any changed conditions or 

unexpected circumstances. See HAR §13-5-43(c). 

55. “Failure to comply with any of [the CDUP] conditions shall render a permit void 

under the chapter, as determined by the chairperson or board.” HAR §13-5-42(b). 

56. HAR §13-5-42(c) provides:  

Deviation from any of the conditions, standards, or criteria provided in this chapter may be 
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considered by the board, only when supported by a satisfactory written justification stating: 
(1) The deviation is necessary because of the lack of practical alternatives; 
(2) The deviation shall not result in any substantial adverse impacts to natural resources; 
(3) The deviation does not conflict with the objective of the subzone; and 
(4) The deviation is not inconsistent with the public health, safety, or welfare. 
Failure to secure board approval for a deviation before the deviation occurs constitutes 
cause for permit revocation. 

Id.  
57. Procedures implemented by TIO and the former Department Chair, deprived the 

Board of its opportunity to review of TIO’s inability to comply with Condition 4 provisions 

required pursuant to the 2017 Board Order and its Conservation District rules.  

58. Mauna Kea Hui members, and all Petitioners, are adversely impacted by the lack 

of scrutiny on the TMT project and its failure to comply with the 2017 Board permit.  

2. Non-compliance with Condition 4 foreclosed Board review of changed conditions material 
to the TMT project’s consistency with the 2017 Board Order.  

59. Because UH Hilo did not request an extension of time from the Board, and the 

Department Chair did not require such a request, the Board was deprived of an opportunity, in 

2021 to review changed conditions and new circumstances surrounding the proposed project.  

60. Changed conditions and unexpected circumstances exist in regard to UH Hilo’s 

permit. These include further regulatory proceedings connected with TIO’s request for federal 

funding, which entail procedures pursuant to the National Environmental Policy Act (NEPA), 42 

U.S.C. §§4321 et seq. (NEPA) and Section 106 of the National Historic Preservation Act, 154 

U.S.C. §§300101 et seq. (“Section 106”).  

61. NEPA requires federal agencies to evaluate the likely environmental impacts of the 

preferred course of action as well as reasonable alternatives to a proposed project.  

62. NEPA’s “[c]onsideration of alternatives ‘is the heart of the [environmental impact 

statement] and agencies should ‘[r]igorously explore and objectively evaluate all 

reasonable alternatives.’” City of Los Angeles v. Fed. Aviation Admin., 63 F.4th 835, 843 (9th Cir. 

2023) quoting 40 C.F.R. § 1502.14. 

63.  “The section 106 process seeks to accommodate historic preservation concerns 

with the needs of Federal undertakings through consultation among the agency official and other 

parties with an interest in the effects of the undertaking on historic properties, commencing at the 

early stages of project planning.” 36 C.F.R. § 800.1(a). 
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64. If a proposed undertaking may have an adverse effect on historic properties, “[t]he 

[federal] agency official shall consult with the [State Historic Preservation Officer] and other 

consulting parties, including Indian tribes and Native Hawaiian organizations, to develop and 

evaluate alternatives or modifications to the undertaking that could avoid, minimize, or mitigate 

adverse effects on historic properties.” 36 C.F.R. § 800.6. 

65. Future NEPA and Section 106 processes will reasonably require consideration and 

potential implementation of project alternatives, new or different project impact mitigation, and 

further changes to the project beyond those considered by the Board in issuing its 2017 Board 

Order. 

3. TIO conceded it cannot comply with Condition 4 timelines for construction completion. 

66. Other changed conditions include the likely prolonged timeline for TMT 

construction beyond the twelve years as conceded by TIO at the November 7, 2023 hearing. See 

Tr. 11/7/2023 at 59:10-12 (Shinyama, stating: “we will be likely seeking extension of that 12-year 

period [in Condition 4] at the appropriate time.”). 

67. TIO is bound by its counsel’s representations. Under “our system of representative 

litigation, . . . each party is deemed bound by the acts of his [or her] lawyer-agent.” Stender v. 

Vincent, 92 Hawai‘i 355, 364, 992 P.2d 50, 59 (2000) quoting Link v. Wabash R.R. Co., 370 U.S. 

626, 634 (1962). 

68. “[T]he attorney-client relationship is that of principal and agent and, although an 

attorney cannot compromise and settle a client's claim without specific authorization to do so, the 

client is bound by his or her attorney's acts and/or failures to act within the scope of attorney's 

authority.” Shin v. Shin, 96 Hawai‘i122, 127, 27 P.3d 398, 403 (App. 2001). 

69. The reasons UH Hilo cannot comply with Condition No. 4 require full 

examination by the Board, at which time the Board should reconsider its initial grant of the permit 

in 2017 in light of changed circumstances, including a lack of funding for the TMT project, new 

NSF regulatory processes, and whether all provisions for enforcement and oversight over TIO 

operations anticipated in 2017 are applicable under the new Maunakea Stewardship and Oversight 

Authority. 2022 Haw. Session Laws, Act 255 

70. The DLNR chairperson’s summary approval of UH Hilo’s request prejudiced the 

due process rights of the Mauna Kea Hui to raise these issues before the Board as part of this 

contested case, or alternatively through Board action on a second request for extension of time to 
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comply.  HAR §13-5-43(b) (“[t]ime extensions may be granted by the board upon the second or 

subsequent request for a time extension on a board permit, based on supportive documentation 

from the applicant.”). 

F. “Unclean hands” doctrine does not foreclose requested declaratory orders. 

71. TIO contends the Board should not enter requested declaratory orders because 

Mauna Kea Hui members have “unclean hands.” Dkt. 006 at 20 (TIO opposition).  

72. Under the doctrine of unclean hands, a person “who comes into equity must come 

with clean hands.” 7's Enters., Inc. v. Del Rosario, 111 Hawai‘i 484, 494, 143 P.3d 23, 33 (2006). 

The maxim, considered as a general rule controlling the administration of equitable relief 
in particular controversies, is confined, to misconduct in regard to, or at all events 
connected with, the matter in litigation, so that it has in some measure affected the 
equitable relations subsisting between the two parties, and arising out of the transaction; it 
does not extend to any misconduct, however gross, which is unconnected with the matter in 
litigation, and with which the opposite party has no concern. 

Id.  

73. First, TIO’s contention that Petitioners have “unclean hands” because they caused 

UH Hilo to be unable to initiate work or construction in compliance with Condition No. 4 

concedes non-compliance with Condition No. 4. TIO and UH Hilo cannot assert both that 

Petitioners’ obstructed TMT construction and that TMT construction has been initiated.   

74. Second, 2019 demonstrations against TMT construction on Mauna Kea occurred 

in 2019. Demonstrations in 2019 did not prevent TMT construction in 2021 or thereafter.  

75. Third, the “transaction” raised in Mauna Kea Hui’s request for declaratory orders 

concerns the Department’s 2021 approval of UH Hilo’s compliance with Condition No. 4. No 

evidence established Petitioners have conducted wrongdoing or acted in bad faith in asserting UH 

Hilo is noncompliant with its CDUP and the Board needs to review its permit.  

76. Fourth, and most importantly, the remedy for alleged “unclean hands” is not to 

indefinitely allow UH Hilo to evade Board review, nor to decline to review the Department’s 

improper 2021 actions. See Hawaiian Trust Co. v. Welsh, 34 Haw. 390, 398 (1937) (applying the 

“maxim that equity follows the law”); Rees v. City of Watertown, 86 U.S. 107, 122 (1874) (“A 

court of equity cannot . . . create a remedy in violation of law . . .”).  

77. Fifth, no evidence established Petitioners’ were charged for obstructing TIO or UH 

Hilo’s construction of the TMT project on Mauna Kea. U.S. Constitution, 1st am. 

78. Sixth, no law would have prevented Petitioners or any person from exercising First 
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Amendment constitutional rights to peaceably assemble or practice free speech. 

79. If the Board found Petitioners have “unclean hands” as to the 2019 

demonstrations, the remedy would have been for the Board to have granted an extension of time 

due to Petitioners’ conduct in September 2021. UH Hilo did not seek Board approval in 2021.  

80.      Petitioners do not have unclean hands as to the Department chair’s 2021 

determination of compliance with Condition No. 4. 

G. Board’s issuance of requested declaratory orders is appropriate.  

81. The Board is empowered to grant declaratory orders. HRS §91-8 provides:  

Any interested person may petition an agency for a declaratory order as to the applicability 
of any statutory provision or of any rule or order of the agency.  Each agency shall adopt 
rules prescribing the form of the petitions and the procedure for their submission, 
consideration, and prompt disposition.  Orders disposing of petitions in such cases shall 
have the same status as other agency orders. 

82. Mauna Kea Hui’s motion, dated May 24, 2021, conformed to the Board’s requirements 

for petitions for declaratory orders as provided under HAR § 13-1-27.  

83. Declaratory orders are specifically available to Petitioners to ascertain the applicability of an 

“order” of the Board, which presumes that the Board has already made an order. HRS §91-8. 

84. The Board’s 2017 Order approving the CDUP provides for their role in reviewing 

noncompliance with CDUP conditions: “In case of noncompliance with these conditions, the 

chairperson shall first attempt to secure compliance from the responsible party, and if 

unsuccessful, shall bring the matter to the board, with notice to the permittee, to request an order 

revoking the permit.”  2017 Board Order at 286.   

85. Petitioners seek declaratory orders as to the applicability of Condition No. 4 of the Board’s 

Decision and Order in the underlying case, dated September 27, 2017, to alleged initiation of work 

or construction of the Thirty-Meter Telescope on the northern plateau of Mauna Kea and in light 

of facts raised in their May 24, 2021 motion to reopen hearing. 

86. This Board’s issuance of declaratory orders concerning the former Department Chair’s 

decision to confirm UH Hilo’s compliance with Condition No. 4 is not an “already-made” by the 

Board is not proscribed under Citizens Against Reckless Development v. Zoning Bd. of Honolulu, 

114 Hawai‘i 184, 159 P.3d 143 (2007) (“CARD”). 

87. CARD petitioners could not avail themselves of procedures under HRS §91-8 to request 
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the City and County of Honolulu Director of Planning and Permitting’s (DPP Director) to issue 

declaratory orders concerning whether the DPP Director should have issued a conditional use 

permit.  See CARD, 114 Hawai‘i at 201, 159 P.3d at 160 (affirming decision to uphold DPP’s 

refusal to issue a declaratory ruling). 

88. CARD examined the Uniform Law Commissioners' Model State Administrative 

Procedure Act of 1961 and adopted the position taken by the Supreme Court of Wisconsin, which 

interpreted a similar provision also derived from the model act.  CARD, 114 Hawai‘i at 199, 159 

P.3d at 1158 citing Wisconsin Fertilizer Ass'n v. Karns, 158 N.W.2d 294, 300 (Wis.2d 1968) and

Aiello v. Litscher, 104 F.Supp.2d 1068, 1073-74 (W.D. Wis. 2000).  Both Wisconsin cases 

concerned the futility of utilizing declaratory order proceedings to require agencies to “sit in 

judgment on a decision made by itself[.]” CARD, 114 Hawai‘i at 199, 159 P.3d at 1158 quoting 

Aiello, 104 F.Supp.2d at 1073-74 (plaintiff inmates were not required to seek declaratory orders 

from the Department of Corrections, which had already dismissed their complaint).  

89. Karns held complainants were not required to seek redress through “a declaratory ruling 

from the commissioner as to an application of a statute when he had already made that 

determination and indicated he intended to prosecute for violation of the statute.”  Id., 158 

N.W.2d at 306 quoted by CARD, 114 Hawai‘i at 199, 159 P.3d at 1158 (“declaratory ruling 

procedure does not provide a method of review of a determination already made but a method of 

requesting an agency to make a determination.”).   

90. CARD thus adopted the view that declaratory orders should not be sought from specific 

persons or entities who have “already made” a decision.  It does not hold declaratory orders are 

inappropriate whenever a decision already exists.   

91. Petitioners’ petition for declaratory orders does not seek for the Board to sit in judgment of 

itself, but rather of its subordinate department. 

92. CARD is further inapplicable because OCCL’s approval was defective for failure to 

provide notice to parties with property rights in the CDUP proceeding or an opportunity to be 

heard on the impacts of OCCL’s actions on those rights.  

93. CARD concluded declaratory order procedures under HRS §91-8 were not meant to be a 

“back door” around deadlines for appeals from the City and County of Honolulu Director of 

Planning and Permitting’s (DPP) permitting approvals, for which notice could be provided under 

DPP Rule §6.2, and were subject to appeal under HRS chapter 91 procedures for contested cases.  
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See CARD, 114 Hawai‘i at 201, 159 P.3d at 160 (affirming decision to uphold DPP’s refusal to 

issue a declaratory ruling).  Here, unlike in CARD, Petitioners lacked notice of UH Hilo’s request 

nor OCCL’s approval, and no recourse to request reconsideration or otherwise review the 

approval. 

III. DECISION AND ORDER 

For the foregoing reasons, the Mauna Kea Hui’s May 24, 2021 motion is granted as to its 

requested declaratory orders as follows:  

(1) the Department’s Office of Conservation and Coastal Lands’ (OCCL) or the 

Department chairperson’s approval of UH Hilo’s April 28, 2021 request for confirmation of its 

notice of initiation of work or construction on the land was incorrect;  

(2) UH Hilo’s non-compliance with General Condition No. 4, amongst other conditions, 

rendered CDUP HA-3568 void for failure to comply with permit conditions (HAR §13-5-42(b));  

(3) UH Hilo’s letter to OCCL constituted an improper request for a determination of 

conditions exercised under an unlawful rule;  

(4) UH Hilo failed to provide supportive documentation for its claim to have initiated work 

on the land or construction of the TMT on the land, rendering its request invalid; and,  

(5)  UH Hilo failed to request a second time extension prior to September 26, 2021 or 

within one year after the expiration deadline, thus rendering CDUP HA-3568 void. 

DATED: Honolulu, Hawai‘i  December 20, 2023 

__/s/ Richard Naiwieha Wurdeman_________ 
RICHARD NAIWIEHA WURDEMAN 
ATTORNEY AT LAW, A LAW CORPORATION 

_________________________________________ 
LAW OFFICE OF BIANCA ISAKI 
BIANCA ISAKI 
Attorneys for the Mauna Kea Hui
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Executive Summary 

On behalf of the TMT Observatory Corporation, the University of Hawai'i is seeking a 
Conservation District Use Permit (CDUP) from the State of Hawai'i Board of Land and Natural 
Resources (BLNR) that will allow the construction, operation, and eventual decommissioning of 
the Thirty Meter Telescope (TMT) Observatory within an area below the summit of Mauna Kea 
that is known as "Area E".  The proposed TMT Project consists of an observatory to be located 
in a roughly 5-acre site within Area E, near the end of an existing 4-wheel drive road.  An 
Access Way would provide road access and utilities to the site.  The existing 4-wheel drive road 
would be improved from the point where it diverges from the existing Mauna Kea Loop Road 
that serves the summit of Mauna Kea and, to the extent possible, utilities would be placed 
beneath the improved road.  The Batch Plant Staging Area, which has been used in the 
construction of other observatory facilities, will be used for storing bulk materials and operation 
of a concrete batch plant. 

This TMT Management Plan is in accordance with Hawai'i Administrative Rules (HAR) Chapter 
13-5, specifically Exhibit 3.  Pursuant to HAR Chapter 13-5, this document is intended to 
manage TMT land use in the Conservation District for the purpose of:  (1) conserving, 
protecting, and preserving the important natural and cultural resources of the State of Hawai'i 
through appropriate management and use to promote their long-term sustainability; and (2) the 
public health, safety, and welfare.   

This TMT Management Plan was also developed to work in conjunction with the BLNR-
approved Comprehensive Management Plan (CMP) and the four CMP subplans:  (1) Cultural 
Resources Management Plan; (2) Natural Resources Management Plan; (3) Decommissioning 
Plan for the Mauna Kea Observatories; and (4) Public Access Plan for the UH Management 
Areas on Mauna Kea.  The CMP and subplans are the primary management documents 
governing activities and uses in the UH Management Areas on Mauna Kea.  These documents 
have and will continue to guide TMT Project development. 

The TMT Management Plan is intended to guide various activities and uses within the TMT 
Project area.  Together, the CMP, the CMP subplans, and this TMT Management Plan are 
intended to fulfill the purpose of the Conservation District with regards to the TMT Project. 

Section 1 of this plan provides a general description of the TMT Project and this Management 
Plan.  Section 2 describes the existing conditions on or in the vicinity of the TMT Project site.  
Section 3 provides a detailed description of the TMT Project.  Section 4 describes the TMT 
management measures and controls that would ensure the protection of Mauna Kea's cultural, 
historic, and natural resources through various policies, practices, and procedures.  Section 4 also 
details the comprehensive measures TMT developers would implement to mitigate the impacts 
of the TMT Project.  Section 5 presents TMT Project monitoring and reporting strategies. 

The effective time duration for this Management Plan shall be for the life of the TMT 
Observatory. 
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1.0 General Description 

1.1 Background & Purpose 

1.1.1 Mauna Kea Comprehensive Management Plan 

Mauna Kea is one of the most significant cultural sites in Hawai‗i and significant astronomical 
observing sites in the world.  The Mauna Kea Comprehensive Management Plan (CMP), which 
is an integrated planning tool for resource management, was developed to ensure the ongoing 
protection of the varied resources located in the UH Management Areas on Mauna Kea and to 
effectively manage and guide existing and future activities and uses on Mauna Kea.  The Board 
of Land and Natural Resources (BLNR) approved the CMP on April 9, 2009.   

On March 25, 2010, BLNR-approved four subplans to the CMP, the:  (1) Cultural Resources 
Management Plan (CRMP); (2) Natural Resources Management Plan (NRMP); (3) 
Decommissioning Plan for the Mauna Kea Observatories (Decommissioning Plan); and (4) 
Public Access Plan for the UH Management Areas on Mauna Kea (PAP).  These subplans 
provide more detail on specific Mauna Kea management issues.  Together, the four subplans and 
the CMP provide for the comprehensive management of resources, activities, and land uses 
found in the UH Management Areas on Mauna Kea.  The UH Management Areas on Mauna Kea 
include the Mauna Kea Science Reserve (MKSR) (TMK 4-4-15:9), Hale Pōhaku (TMK 4-4-
15:12), and the Mauna Kea Access Road between these two properties including 400 yards on 
either side of the road, except for the western side of the road where that width would extend into 
the Mauna Kea Ice Age Natural Area Reserve (Ice Age NAR). 

These management documents fulfill the requirement for a "Management Plan" for the entire 
parcel being considered for the siting of the Thirty Meter Telescope (TMT) Observatory under 
the existing rules and regulations of the State Land Use Conservation District, and also satisfy 
the requirement for a "Comprehensive Management Plan" under the proposed amendments to the 
above rules and regulations.1  These documents will be referred to as the "CMP and subplans" in 
this TMT Management Plan.  It should be noted that the CMP and subplans only apply to UH's 
managed lands on Mauna Kea and do not apply to all of Mauna Kea. 

1.1.2 TMT Management Plan Objectives & Purpose 

The CMP and subplans are the primary management documents governing activities and uses 
within the UH Management Areas on Mauna Kea.  These documents have and will continue to 
guide TMT Project development.  The TMT Project was designed to comply with all of the 
requirements of the CMP and subplans.  To that end, the TMT Management Plan has been 
developed to ensure the preservation and protection of Mauna Kea resources through the 
implementation of the strategies and management actions called for in the CMP and subplans.   

                                                 
1 The Department of Land and Natural Resources ("DLNR") recently promulgated draft amendments to Hawaii Administrative Rules 
("HAR") 13-5 relating to the Conservation District.  DLNR hopes to have the amendments approved by the BLNR by December 
2010. 
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The TMT Management Plan adopts the approach, goals, objectives, and management strategies 
and actions of the CMP and subplans in their entirety.  The TMT Management Plan is intended 
to guide various activities and uses within the TMT Project area.  Together, the CMP, subplans, 
and this TMT Management Plan are intended to fulfill the purpose of the Conservation District 
with regards to the TMT Project and the UH Management Areas: 

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

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

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

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

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

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

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

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

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

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

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

The TMT Management Plan was also developed to comply with the Conservation District rules, 
particularly HAR § 13-5-24 and 13-5-39 regarding management plans.  The TMT Management 
Plan closely follows the management plan requirements provided in Exhibit 3 to the 
Conservation District rules, Management Plan Requirements:  September 6, 1994 and also would 
comply with the requirement for a "Comprehensive Management Plan" under the proposed 
amendments to the Conservation District Rules. 
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1.2 General Description of Proposed Use 

On behalf of the TMT Observatory Corporation, the University of Hawai'i (the ―University‖) is 
seeking a Conservation District Use Permit (CDUP) from the BLNR that will allow the 
construction, operation, and eventual decommissioning of the TMT Observatory2 within an area 
below the summit of Mauna Kea that is known as "Area E".  The TMT Observatory 
Corporation3 is a private non-profit corporation that was formed to manage the design, 
construction, operation, and eventual decommissioning of the TMT Project.  Area E is located 
approximately 1/2-mile northwest of the nine existing optical/infrared observatories located near 
the summit.  

The TMT Observatory is proposed for a roughly 5-acre site within Area E, near the end of an 
existing 4-wheel drive road; the site is known as 13N in reference to its elevation (roughly 
13,000 feet) and location (north of the summit).  An Access Way would provide road access and 
utilities to the site.  The existing 4-wheel drive road would be improved from the point where it 
diverges from the existing Mauna Kea Loop Road and, to the extent possible, utilities would be 
placed beneath the improved road.  One segment of the Access Way would cross the base of Pu'u 
Hau'oki and another segment would extend through the existing Submillimeter Array (SMA)4 
complex and Area E.  Leasehold title and ongoing maintenance of the roadway will remain the 
responsibility of the University as part of the common areas under its jurisdiction. 

1.3 Consistency with Conservation District & Subzone 

1.3.1 Conservation District Purpose 

As discussed above, the State Land Use Law (Chapter 183C, Hawai'i Revised Statutes) provides 
that the purpose of the Conservation District is ". . . to conserve, protect and preserve the 
important natural resources of the State through appropriate management and use to promote 
their long-term sustainability and the public health, safety and welfare."   

The University and the TMT Observatory Corporation are both committed to implementing 
management strategies and mitigation measures that will achieve these purposes.  As previously 
discussed, BLNR has adopted the CMP and subplans as the approved management documents 
for land use and activities within the UH Management Areas on Mauna Kea.  The CMP and 
subplans provide management strategies designed to preserve and protect Mauna Kea's 
resources, and the University is committed to their implementation using the resources that are 
available to it.  This TMT Management Plan adopts the approach, goals, objectives, and 

                                                 
2 An observatory includes the telescope, the dome that contain the telescope, and the instrumentation and support facilities for the 
telescope that fall under a common ownership. 
3 The TMT Observatory Corporation is currently a partnership of the University of California (UC), the California Institute of 
Technology (Caltech), and the Association of Canadian Universities for Research in Astronomy (ACURA).  The National 
Astronomical Observatory of Japan (NAOJ) is a collaborator and potential partner, and the National Astronomical Observatories of 
the Chinese Academy of Sciences (NAOC) and India's Department of Science and Technology (DST) are observers and potential 
partners.   
4 The Submillimeter Array (SMA) is a radio interferometer that operates at frequencies from 180 GHz to 700 GHz using multiple 20-
foot diameter dishes that can be arranged in a variety of configurations with baselines as long as 509m.  Submillimeter Array is a 
joint project between the Smithsonian Astrophysical Observatory and the Academia Sinica Institute of Astronomy and Astrophysics 
and is funded by the Smithsonian Institution and the Academia Sinica. 



 

Section 1 - Introduction TMT Management Plan Page 1-4  
 

management strategies and actions of the CMP and subplans in their entirety and is intended to 
be an extension of the CMP and subplans.  In addition, as detailed in Sections 4.2 and 4.3 and the 
attached Draft Historic Preservation Mitigation Plan (Appendix A), TMT is also committed to 
implementing various mitigation measures intended to address the impacts of the TMT Project 
and, in some cases, astronomy related development on Mauna Kea. 

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

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

 helping fund OMKM's implementation of the CMP by making future sublease rent 
payments that it anticipates will be required by BLNR5; and  

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

1.3.2 Objective of Subzone 

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

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

The proposed project would be developed and operated in compliance with the Conservation 
District rules and with all conditions that may be attached to the Conservation District Use 
                                                 
5 Although the amount of sublease rent has not been negotiated, it is anticipated that the sublease rent will amount to a large portion 
of the OMKM operating budget.   
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Permit.  The proposed use is consistent with the provisions of the applicable mountain-wide and 
site-specific management plans (CMP, subplans, and this TMT Management Plan).  TMT 
intends to implement and fund the TMT Management Plan, thus implementing the management 
actions and strategies called for in the CMP and subplans and helping to ensure the sustained use 
of the natural and cultural resources in the Resource subzone.  This is further evidence of the 
proposed use's consistency with the objectives of the Resource subzone. 
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1.4 Location Map 

Figure 1-1:  Location Map 
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2.0 Existing Conditions 

2.1 Ownership 

The TMT Observatory and Access Way would be located on Mauna Kea in the MKSR on 
Hawai'i Island in the State of Hawai'i.  The Batch Plant Staging Area is also within the MKSR.  
The entire 1,288-acre MKSR is owned by the State of Hawai'i and is designated as part of the 
State of Hawai'i Conservation District Resource subzone and is leased to the University under 
General Lease S-4191.  The building and operation of the TMT Observatory on Mauna Kea will 
require a sublease of the area from the University.  The sublease will be subject to approval first 
by the TMT Board and University of Hawai'i Board of Regents (UH BOR) followed by approval 
by BLNR. 

2.2 Resources in Project Area 

2.2.1 Cultural Resources 

Cultural resources is a term that encompasses both physical features, typically referred to as 
historic properties, as well as cultural practices and beliefs.  Each of these resource types are 
described separately here. 

Cultural Practices and Beliefs 

The CMP, including the CRMP subplan, as well as the Cultural Impact Assessment (CIA) 
conducted during the preparation of the EIS for the TMT Project, the CIA prepared for the 2000 
Master Plan, and other cultural studies performed on behalf of OMKM provide detailed 
descriptions of the cultural practices and beliefs surrounding Mauna Kea.  Those descriptions are 
briefly summarized here. 

Native Hawaiian traditions state that ancestral akua (gods, goddesses, deities) reside within the 
mountain summit area. These personages are embodied within the Mauna Kea landscape and 
they are believed to be physically manifested in earthly form as various pu`u (hills) and as the 
waters of Lake Waiau.  Because these akua are connected to the Mauna Kea landscape in 
Hawaiian genealogies, and because elders and akua are revered and looked to for spiritual 
guidance in Hawaiian culture, Mauna Kea is considered a sacred place. 

Mauna Kea is still a focus of many traditional and customary Native Hawaiian cultural practices 
and beliefs.  It is a source of inspiration and object of reverence for many Hawaiians.  Ongoing 
cultural practices involving Mauna Kea include: 

 Performance of prayer and ritual observances important for the reinforcement of an 
individual's Hawaiian spirituality, including the erection of ahu or shrines. 

 Collection of water from Lake Waiau and snow from the summit in general for a variety 
of healing and other ritual uses. 

 Deposition of piko (umbilical cords) at Lake Waiau and the summit peaks of Mauna Kea. 
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 Use of the summit region as a repository for human burial remains, by means of 
interment, particularly on various pu'u, during early times, and more recently by means of 
releasing ashes from cremations. 

 Burial blessings to honor ancestors. 

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

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

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

Historic Properties 

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

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

Figure 2-1 shows the individual historic properties that have been identified in the vicinity of the 
TMT Project area.  There are no historic properties located within 200 feet of the limits of 
grading at the proposed TMT Observatory 13N site.  Approximately 1,100 feet of the 3,400 foot 
long Access Way serving the TMT Observatory would cross Kūkahau`ula.  Kūkahau`ula has 
been described and referred to as a traditional cultural property (TCP) by SHPD within DLNR.6  
The Kūkahau`ula TCP is a historic property (SIHP No. 50-10-23-21438) occupying an area of 
approximately 463 acres.  Kūkahau'ula, which consists of a group of pu`u commonly known as 
Pu'u Hau'oki, Pu'u Wēkiu, and Pu'u Kea, has been determined to be a historic property by SHPD 
owing to its association with legendary figures and on-going Native Hawaiian cultural practices.  
                                                 
6 In conformance with SHPD's practice, Kūkahau'ula is referred to as the Kūkahau'ula TCP. 
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SHPD has also determined that Kūkahau'ula is significant under all five criteria (A, B, C, D and 
E), as defined in HAR § 13-275-6. 

There are no individual historic properties located within 500 feet of the Batch Plant.  The 
Kūkahau`ula TCP is located approximately 50 feet to the east of the Batch Plant area. 
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Figure 2-1: Historic Properties in the Vicinity of the TMT Project Areas 
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2.2.2 Natural Resources 

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

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

2.2.3 Recreational Resources 

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

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

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

2.2.4 Scenic Resources 

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

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

 Viewpoint of Hilo Bay with Mauna Kea in background 

 Mauna Kea State Park area 

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

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

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

2.2.5 Geology 

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

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

The bulk of the Access Way would be on the same lava flow, but the southern-most roughly 700 
feet of the Access Way would be located on the Pu'u Hau'oki cinder cone. 
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2.3 Presence of Threatened/Endangered Species 

The CMP, including the NRMP subplan, as well as the EIS for the TMT Project provide detailed 
descriptions of the natural resources, including potentially present threatened and endangered 
species.  Those descriptions are briefly summarized here. 

No currently-listed threatened or endangered species are known to occur in the Astronomy 
Precinct.7  The Mauna Kea silversword (Argyroxiphium sandwicense), an endangered species, is 
known to occur at lower elevations.  A recent arthropod and botanical survey of the Project areas 
in the Mauna Kea summit region did not encounter any species listed as endangered or 
threatened under either Federal or State of Hawai'i endangered species statutes.   

The wēkiu bug is currently a candidate for Federal listing under the Endangered Species Act and 
is known to occur only in certain cinder cone habitats above an elevation of approximately 
11,700 feet on Mauna Kea; they are most common in Type 2 habitat (cinder cone ridges and 
slopes) but are also known to frequent Type 3 habitat (loose, steep cinder cone slopes).  The 
great majority (greater than 95 percent) of the area that would be disturbed by construction of the 
proposed TMT Observatory and Access Way consists of Type 4, 5, and 6 wēkiu bug habitat, 
habitats that are not preferred by wēkiu bugs.  Surveys conducted in 2008 and 2009 showed 
these to be free of wēkiu bugs.  Of the area that would be disturbed, only one percent consists of 
Type 3 habitat, which the 2009 survey showed had a few members of this species.  No wēkiu 
bugs were identified in the affected Type 3 habitat in 2008.   

One species currently considered a species of concern by the US Fish and Wildlife Service 
(USFWS), the Douglas' bladderfern (Cystopteris douglasii), is known to occur in the Mauna Kea 
summit region.  The Douglas' bladderfern was found throughout Area E; it is known to be 
widespread, occurring on all main Hawaiian Islands, and on Mauna Kea is more common to the 
east, in the vicinity of Area F.  Area E is not considered critical habitat for the Douglas' 
bladderfern.  Also, the 'ua'u (Pterodrama sandwichensis) the endangered Hawaiian petrel, may 
have historically utilized the lower portions of the alpine shrublands and grasslands on Mauna 
Kea, but none have been observed near Project sites. 

2.4 Constraints 

2.4.1 Topography 

Area E can generally be described as rocky, mountainous terrain, although slopes within the area 
are not necessarily steep, with an overall grade of 9 percent.  Within the TMT Observatory 13N 
site the elevation ranges from roughly 13,130 feet mean sea level (msl) to 13,190 feet msl, a 
difference of approximately 60 feet.  Although the topography does not pose a significant 
constraint on the Project, the geotechnical properties of the underlying lava flows will put 
constraints on the foundation for the TMT Observatory.  Based on ground surface observations it 

                                                 
7 An individual commenting on the Draft EIS reported that an 'io (Buteo solitaries), the endangered Hawaiian Hawk, has been 
observed circling above the summit region on occasion.  'Io are known to use a broad range of forest habitats and are not frequent 
visitors to elevations greater than roughly 7,000 feet, and do not reside in the summit region; however individuals can be observed 
in the area occasionally.   
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is not believed that significant lava tubes exist; however, geotechnical borings need to be 
completed to confirm subsurface conditions. 

Approximately one-tenth of the roughly 5-acre TMT Observatory 13N site has been previously 
disturbed.  Approximately one-third of the existing Access Way right-of-way has been graded 
during previous work in the area; this includes areas that were graded as part of the SMA 
Telescope project and others that were graded in the 1960s for site testing at the 13N site.  The 
Batch Plant site was graded initially during a road paving project and was subsequently used 
during the construction of several observatories; no additional grading work is anticipated as part 
of the TMT Project.   

2.4.2 Existing Covenants, Easements & Restrictions 

Through General Lease Number S-4191, the University leases the MKSR from DLNR.  The 
TMT Observatory, Access Way, and Batch Plant Staging Area are all within the MKSR.  A 
portion of the Access Way would be within an area of a non-exclusive easement between the 
University and Smithsonian Institution for its Submillimeter Array (SMA); however, the 
easement indicates the area where the Access Way would be located is a "Common Access 
Road". 

2.5 Existing Land Uses 

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

All land within the State of Hawai'i is classified as one of four major land use districts:  
conservation, agriculture, rural, or urban.  Beginning at an elevation of approximately 7,000 feet 
and extending to the summit, the lands of Mauna Kea are classified as a Conservation District.  
This classification is the most restrictive of the four, and permits a very limited range of land 
uses (HRS § 205-2).  The objective is to conserve, protect, and preserve the state's natural 
resources through appropriate management and use meant to promote their long-term 
sustainability and the public health, safety, and welfare.  Identified uses of conservation lands 
can be permitted and administered by DLNR through the State Office of Conservation and 
Coastal Lands (OCCL) (HRS § 183C-3).   

Existing land uses occurring on Mauna Kea include: 

 Cultural and religious activities. 

 Astronomy activities, primarily related to observatories located in the MKSR. 

 Additional educational purposes. 

 Recreational and commercial uses.  

2.6 Existing Conservation District Use Permits 

The following table lists the existing Conservation District Use Permits for the MKSR and the 
Hale Pōhaku Mid-Level facilities: 
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Table 2-1:  Prior Conservation District Use Permits, Mauna Kea Science Reserve & Mid-
Level Facilities 
Telescope Facilities 

UH 0.6-M, Planetary Patrol (removed 1994) HA-954, 1977 (post facto) 

UH 0.6-M Air Force (removed 2008)  HA-954, 1977 (post facto) 

UH 2.2-meter HA-954, 1977 (post facto) 

Canada-France-Hawaii Telescope (CFHT Observatory) HA-527, 1974 

United Kingdom Infrared Telescope (UKIRT Observatory) HA-653, 1975 

NASA Infrared Telescope Facility (IRTF Observatory) HA-653, 1975 

Caltech Submillimeter Observatory (CSO) HA-1492,1982 

James Clerk Maxwell Telescope (JCMT Observatory) HA-1515, 1983 

W. M. Keck Observatory (Keck Observatory) 

     Keck I  HA-1646, 1984 

     Keck II HA-2509, 1991 

         -Carport Site Plan Approval, 1997 

         -Temporary Optical Test Sites HA-SPA-21, 1998 

Very Long Baseline Array Antenna (VLBA) HA-2174, 1988 

Japan National Large Telescope (Subaru Observatory) HA-2462, 1991 

     -Subaru Concrete Walkway  Site Plan Approval, 1997 

     -Subaru Seepage Pit Collar SPA-HA-05-08, 2004 (post facto) 

Gemini Northern 8-meter Telescope (Gemini Observatory) HA-2691, 1993 

Smithsonian Submillimeter Array (SMA Observatory) HA-2728, 1994 

UH Hilo 0.9-meter HA-3406, 2007 

Hale Pōhaku Mid-Level Facilities 

Subdivision & Construction of Hale Pōhaku Mid-Level Facilities HA-1430, 1982 

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

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

     - Minor Renovations to Visitor Information Station SPA-HA-06-17, 2005 

Subdivision to Create ~21-acre Site for Permanent Mid-Level Facilities HA 1819, 1986 

Other Permits and Approvals 

Site Testing HA-1314, 1981 

Road, Power, Conceptual Management Plan  HA-1573, 1983 

     - Management Plan HA-1573, 1985 

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

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

     - Fiber-Optics from Pōhakuloa to Hale Pōhaku SPA-HA-96-05, 1996 

Wēkiu Bug Habitat Restoration  OA-SPA-01-03, 2000 

Temporary Site Testing within Northwest Plateau HA-3225D, 2005 

Fiber Optic Cables from Gemini to CFHT SPA-HA-06-49, 2006 
Restoration of Jeep Road up to Poli'ahu SPA-HA-10-04, 2009 

2.7 Access 

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

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

2.8 Soils 

No soils in the conventional sense are present in Area E, as the only fragmental material present 
has not had sufficient time for weathering to become soil in the arid, alpine environment.  This 
material consists of unconsolidated debris derived from glacial erosion and mechanical 
weathering of the adjacent lavas and nowhere is more than a foot or two in thickness.  This 
fragmental material is present in most low-lying areas though, and could be classified as a non-
weathered soil.   
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3.0 Proposed Land Use 

3.1 Detailed Description of the Proposed Land Use 

The following subsections describe the various components that make up the proposed TMT 
Project that are within the Conservation District:  

 Section 3.1.1 covers the proposed TMT Observatory, which consists of the 30-meter 
telescope itself, the instruments that are attached to it to record data, the enclosing dome, 
the attached building housing support and maintenance facilities, and parking.  The 
Observatory is located on what is generally referred to as the 13-North (13N) site within 
the Astronomy Precinct of the MKSR. 

 Section 3.1.2 describes the proposed TMT Access Way, which consists of a road and 
underground utilities (power and telecommunications) improvements that will be 
constructed to connect the TMT Observatory with existing roads and utilities.   

 Section 3.1.3 briefly discusses the proposed use of the existing Batch Plant Staging Area 
during construction of the TMT Observatory and Access Way.  Approximately 4 acres in 
size, this area is located at the top of the Mauna Kea Access Road, and its use as a 
construction staging area has been authorized as a temporary accessory use in several 
previous CDUP approvals (e.g., those for the Subaru, Keck II, and SMA telescope 
facilities).   

 Section 3.1.4 describes the upgrades that would be made to the existing electrical 
transformers and related equipment within the Hawaiian Electric and Light Company 
(HELCO) substation near Hale Pōhaku and to the underground electrical wires from that 
substation to the start of the Access Way.  The HELCO substation is within the Mauna 
Kea Forest Reserve, TMK 4-4-15:1, and the underground electrical wires pass through 
the Mauna Kea Forest Reserve (TMK 4-4-15:1), the Ice Age NAR (TMK 4-4-15:10), and 
the MKSR (TMK 4-4-15:9).  Existing facilities will be used to provide 
telecommunication service as far as the box located near the SMA site.  New facilities 
within the TMT Access Way will provide telecommunication service from that point 
onward to the TMT Observatory.  All of the existing utility lines are allowed under 
CDUP HA-1573. 

In addition to these facilities and activities, construction and operation of the TMT Project would 
entail several other uses that do not require a new CDUP.  These include the use of existing 
roadways to transport construction workers and materials from the place where they live/are 
landed on the island, use of existing bedrooms within the University of Hawai'i's Mid-Level 
Support Facility, known as Hale Pōhaku (TMK 4-4-15:12), and the construction and operation of 
support facilities in Hilo and elsewhere.  All of these facilities are described in the Final 
Environmental Impact Statement for the Thirty Meter Telescope Project. 
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 The instruments mounted around the primary mirror used to image and analyze both the 
visible part of the spectrum and the infrared spectrum (number 4 in Figure 3-1).   

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

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

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

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

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

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

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

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

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

- Mirror coating and staging area.   
- Laboratory and shop spaces, including a computer room, engineering and 

electronics laboratories, and mechanical shop.   
                                                 
9 "Adaptive optics" (AO) is a technology used to improve the performance of optical systems by reducing the effects of rapidly 
changing optical distortion.  AO works by measuring the distortions in the wavefront that occur when it passes through the earth's 
atmosphere and compensating for them.  When used with an AO system, the TMT will provide sharper images than the most 
capable existing optical/infrared observatories by a factor of three, and greater sensitivity by a factor of ten or more.   
10 A Calotte type dome features a circular shutter and two planes of rotation instead of the rectangular shutter and single plane of 
rotation characteristic of standard domes.  Benefits of a Calotte type dome include (a) overall smaller dome size, (b) improved air 
flow/lower air turbulence around the dome, (c) simplified mechanical components, and (d) better shedding of snow.   
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- Utility spaces – including electrical services, chillers, a generator, pumps for fire 
suppression and other non-potable water needs, restrooms, and fluid dynamic 
bearing pumps that control the movement of the telescope.   

- Administration space, including offices and a kitchenette.   

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

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

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

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

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



 

Section 3 - Management & Controls TMT Management Plan Page 3-6 
 

Figure 3-4:  Mauna Kea Summit Region:  Existing Facilities, Features, & Future 
Development Areas  

Source:  Figure 2-3, Final EIS:  TMT Observatory  

3.1.2 Access Way 

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

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

As with the TMT Observatory design, the University and TMT have collaborated in developing 
the Access Way design.  Because the proposed Access Way route passes through areas for which 
the operators of the SMA project have a non-exclusive easement, both parties have worked with 
SMA staff to ensure that the two uses are compatible.  The coordination is ongoing, but it has 
proceeded to the point where only the routing shown in Figure 3-5 is being proposed.   
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Figure3-5:  TMT Observatory Access Way 
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The acreage that would be disturbed by construction of the proposed TMT Access Way is shown 
in the table below.11  A portion of the area was previously disturbed by the existing 4-wheel 
drive and SMA roads as indicated in the table.  The University has conducted pre-submittal 
consultations with SHPD and believes that the proposed Access Way is also the most preferable 
from the viewpoint of minimizing effects on Kūkahau'ula. 

Table 3-1:  Summary of Access Way Disturbances 
 Access Way Area in Acres 

Total Disturbance  3.6 

Portion of Total that has Previously been Disturbed 1.9 

3.1.3 Batch Plant Staging Area 

The Batch Plant Staging Area is a roughly 4-acre 
area northwest of where the Mauna Kea Access 
Road forks near the summit (as shown in Figure 
3-4).  This area would be used primarily for 
storing bulk materials and a concrete Batch Plant, 
as it has been in the past during construction of 
other observatories and roads.   
 
 
 
 
 

3.1.4 Electrical Upgrades 

HELCO would upgrade the two 
transformers within its Hale Pōhaku 
Substation, which is located 
approximately 2,000 feet southwest of the 
main headquarters building at Hale 
Pōhaku and about 1,000 feet from Mauna 
Kea Access Road.  The new transformers 
would replace the existing transformers on 
a one-for-one basis, and the existing 
fenced compound would not be expanded.   

In addition to the work within the 
substation, HELCO plans to upgrade the existing electrical service from the transformer 
compound near Hale Pōhaku to the existing utility boxes across the road from the SMA building.  
It will do this by replacing the existing wire conductors with new higher-capacity conductors in 
the existing underground conduits.  The conduits are located approximately 50 feet west of the 
Mauna Kea Access Road for most of the distance to the summit area; one portion of the power 
                                                 
11 The proposed Access Way design is a refinement of one of the routes covered in the Final EIS. 

Batch Plant Staging Area 

HELCO compound near Hale Pōhaku. 
Photo by CSH 
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line alignment follows a former access road alignment that is now within the Ice Age NAR.  
Because existing pull boxes are available approximately every 300 feet along the conduit, no 
new ground disturbance will be needed for the upgrade, but HELCO will need to access the pull 
boxes to install the new cable.  The University will consult with DLNR to determine if there are 
any other additional easement requirements in connection with these activities. 

3.2 Site Plan 

Figure 3-6 illustrates the site plan for the TMT Observatory.  Detailed site plans are provided as 
attachments to the Construction Plan in Appendix B. 

Figure 3-6:  Site Plan 

3.3 Identified Use for Resource Subzone 

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

Astronomy facilities are an identified use in the Resource subzone (see HAR § 13-5-24(c) 
[R3/D1]) under an approved management plan.  This means that astronomy facilities with 
appropriate management have been deemed to be consistent with proper management of the 
natural resources in that subzone.12  In addition to being an identified use, as discussed 
throughout this CDUA, both the University and the TMT Observatory Corporation are 
committed to managing the natural and cultural resources throughout the MKSR in a way that 
fulfills the objective of the Resource subzone of the Conservation District.  The proposed TMT 
Project would help meet the objectives of the Resource subzone by using the excellent 
astronomical resources that Mauna Kea possesses to maintain the MKSR at the forefront of 
astronomical research while implementing and supporting overall management activities that 
will promote the sustained use of the natural resources in the subzone.   

The proposed project would be developed and operated in compliance with the Conservation 
District Rules and with all conditions that may be attached to the Conservation District Use 
Permit.  The proposed use is consistent with the provisions of the CMP and subplans, the 
approved management documents for the UH Management Areas on Mauna Kea.   

3.4 Relationship to Existing and Proposed Land Uses 

Overall, the TMT Project will not result in a significant impact on current or proposed land uses 
in the Conservation District, Resource subzone.  The Project staff would be trained not to 
interfere with cultural and religious practices.  The Project would benefit the educational uses of 
the mountain by providing the most advanced tool for astronomical research in the world and 
providing opportunities for the public to visit and learn about the high-technology science taking 
place and the discoveries made.  Recreational and commercial uses would not be significantly 
impacted by the Project.  No hiking trails would be affected and the TMT Observatory and 
Access Way are outside of snow play areas.  The Project is anticipated to result in a beneficial 
effect on tourism, stargazing, and sightseeing since people may want to see the world's most 
advanced observatory and the most powerful ground based telescope on earth.  However, others 
may perceive the TMT Observatory differently and, therefore, choose not to visit the summit 
region. 

Because the Access Way would be near the core of the SMA facility, dust from Project vehicles 
could collect on the SMA antennas and potentially impact the operations of the SMA.  The 
Project would be sufficiently removed from other observatories so that they would not be 
impacted by the Project.  To mitigate the potential impact to the SMA observatory due to dust 
from vehicles traveling on the Access Way through the SMA, approximately 1,600-foot-long 
portion of the Access Way would be paved.   

                                                 
12 Other uses permitted in the Resource subzone with proper management include: (R-1) Agriculture; (R-2) Artificial Reefs; (R-4) 
Commercial Forestry; (R-5) Landscaping; (R-6) Marine Construction; (R-7) Mining and Extraction; and (R-8) Single Family 
Residences.   
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3.5 Project Sequencing 

Project sequencing is discussed in detail in the Construction Plan, attached hereto as Appendix 
C; sequencing is briefly summarized below.   

1. October 2011 – June 2012:  Summit Pre-Construction – Access Way 
construction 

2. October 2011 – December 2011: Rough grading of 13N Site 

3. January 2012 – August 2012:  Pier/foundation excavation and utilities 

4. September 2012 – February 2013: Pier and tunnel concrete 

5. September 2012 – February 2013: Fixed enclosure foundation and concrete slab 

6. March 2013 – August 2013:  Fixed enclosure structural steel 

7. September 2013 – May 2016:  Rotating enclosure erection 

8. April 2015 – June 2015:  Summit facility rough grading and excavation 

9. July 2015 – December 2015:  Summit facility foundation and tunnel 

10. July 2015 – December 2015:  Summit facility concrete slab and backfill 

11. January 2016 – June 2016:  Summit facility steel 

12. April 2016 – June 2016:  Fixed enclosure wall panels 

13. July 2016 – March 2017:  Summit facility shell, utilities, and site work 

14. July 2016 – March 2017:  Completion 

3.6 Project Operations and Maintenance 

The Project operational period would commence following construction and first light, in 
approximately 2018.  Project operation would generally consist of maintaining the observatory 
during the day and operating the telescope for scientific observations overnight.  During the life 
of the TMT Observatory astronomical observations would be made by scientists from around the 
world.  A staff of up to 140 people would be necessary to operate and maintain the observatory.  
It is expected that an average of 24 employees would work at the TMT Observatory during the 
daytime, with a minimum of 15 and a maximum of 43 possible depending on activities.  Each 
night, approximately 6 system operators would be present at the TMT Observatory.  All other 
members of the TMT staff would work at the Headquarters, which would be located outside of 
the Conservation District on the UH Hilo campus.  Visiting scientific observers and support 
astronomers would primarily observe remotely from the Headquarters. 

Maintenance of the TMT Observatory is discussed in detail in the Maintenance Plan provided in 
Appendix D.  The largest single maintenance function would be the cleaning and resurfacing of 
the TMT mirrors.  The TMT's primary mirror consists of 492 segments and each segment would 
be recoated every two years.  Therefore, the recoating process will be continuous and ongoing. 
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3.7 Environmental Assessment 

The TMT Project complies with Hawai'i Revised Statutes (HRS) Chapter 343, Environmental 
Impact Statement Law and Chapter 200 of Title 11, Hawai'i Administrative Rules (HAR), 
Department of Health, Environmental Impact Statement Rules through the following steps: 

 September 23, 2008:  An EIS Preparation Notice/Environmental Assessment 
(EISPN/EA) prepared pursuant to HRS Chapter 343 was issued for the Project.   

 May 23, 2009:  The Draft EIS was issued for the Project for public and agency review, 
and public meetings were held to receive comments from the public and agencies during 
the 45-day review period, which ended on July 7, 2009.   

 May 19, 2010:  The Final EIS for the Project was accepted by the Governor. 

 June 8, 2010:  Office of Environmental Quality Notice of Acceptance of the Final EIS. 

The Final EIS provides details concerning the potential Project impacts.  Those impacts are 
briefly summarized below. 

The potential Project impacts were evaluated within the framework of the Project's compliance 
with all applicable rules, regulations, and requirements for its action type and location.  There are 
two broad opinions concerning the Project's potential impact on cultural practices and beliefs:  
(a) that Hawaiian culture and astronomy can co-exist on Mauna Kea and impacts can be 
mitigated; and (b) any development on Mauna Kea would result in a significant adverse impact 
that could not be mitigated.  Potential less than significant adverse impacts associated with the 
Project include: 

 Disturbance of a small portion of the Kūkahau'ula TCP and development within the 
Mauna Kea Summit Region Historic District. 

 Displacement of a limited area of non-sensitive lava flow habitat and not unique geologic 
resources. 

 Visual impacts associated with the TMT Observatory, primarily to the northern portion of 
the island. 

 Increase in number of trips to the summit area of Mauna Kea and associated production 
of dust and noise. 

 Use of energy to power the Project. 

 Temporary effects during construction, primarily noise and traffic. 

Substantial potential benefits are primarily related to the employment opportunities created by 
the Project, direct contributions to the local and State economies, and realizing the Project's 
objectives.  In addition, the lease between TMT and the University would include sublease rent, 
which could be used to help OMKM implement the CMP and subplans, and observing time for 
UH. 

From a cumulative perspective, the impact on cultural resources has been, and would continue to 
be, substantial, adverse, and significant.  The cumulative impact to geological resources in the 
Astronomy Precinct has been substantial, adverse, and significant, primarily related to 



 

Section 3 - Management & Controls TMT Management Plan Page 3-14 
 

modifications of cinder cone morphology.  The cumulative impact to the alpine shrublands and 
grasslands and māmane subalpine woodlands has also been substantial, adverse, and significant, 
primarily due to grazing by hoofed animals.  The magnitude of significance of cumulative 
impact to the alpine stone desert ecosystem is not yet fully determined. 

The cumulative socioeconomic impact has been and would continue to be substantial and 
beneficial. 

3.8 Site Plan Showing Location of all Existing and Proposed 
Uses 

Figure 3-7 provides a site plan showing the location of proposed TMT uses (TMT Observatory, 
Access Way, and Batch Plant Staging Area) and existing uses in the vicinity of the TMT uses. 
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Figure 3-7:  Site Plan showing Existing and Proposes Uses 
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3.9 Historic Preservation Concerns 

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

Ongoing cultural practices associated with historic properties in the Summit Region include:  
pilgrimage with accompanying prayer, shrine construction and offerings; collection of water 
from Lake Waiau; piko deposition; scattering of cremation ashes; burial blessing.  These cultural 
practices are particularly focused on the TCPs in the summit region, including Kūkahau`ula.  The 
Batch Plant Staging Area is adjacent to/across the road from Kūkahau`ula, and the proposed 
Access Way would extend across the western flank of Pu‗u Hau‗oki, one of the pu‗u that make 
up Kūkahau‗ula, where the current 4-wheel drive road currently exists.  The construction of the 
Access Way would specifically have an adverse effect on Kūkahau`ula while the general 
construction activities associated with the TMT would have an adverse effect on ongoing 
cultural practices.  

Appendix A outlines a number of proposed direct and indirect measures that are intended to 
mitigate the adverse effects the construction of the TMT Observatory may have on historic 
properties and ongoing cultural practices associated with those properties.  Mitigation measures 
include the adoption of construction methods intended to minimize ground disturbance and 
subsequent visibility, "give backs" such as funding the restoration of the former jeep trail up 
Pu`u Poli`ahu, archaeological and cultural monitoring during construction, and four days a year 
of reduced activity at the TMT Observatory on days identified by Kahu Kū Mauna as days of 
cultural importance. 

3.10 Natural Hazard Assessment 

The most significant natural hazards are seismic activity and high wind.  Hawai'i Island is one of 
the most seismically active areas on Earth, and about two dozen earthquakes with magnitude 6 or 
greater have been documented on Hawai'i since the devastating earthquakes of 1868.  Therefore, 
the Project would comply with applicable seismic safety regulations and standards in the design 
of structures to meet applicable codes to ensure life safety of personnel and visitors.  Also, the 
design of the Observatory incorporates techniques to minimize the seismic risk of potential 
damage to the telescope and associated equipment.  With these measures, the likelihood of 
damage is lessened.   

High winds are common in the summit region and can reach high speeds during storms such as 
hurricanes and winter storms.  Given the size and type of the structure, these high winds are the 



 

Section 3 - Management & Controls TMT Management Plan Page 3-17 
 

most significant design criteria of the observatory dome.  The TMT dome has been designed to 
withstand winds in excess of 100 miles per hour. 

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

The CMP and subplans are the primary management documents that guide management of the 
significant resources in the UH Management Areas on Mauna Kea.  OMKM is the University 
entity responsible for implementing the CMP and subplans.  As discussed throughout this 
document, in order to ensure proper management of resources, the TMT Management Plan 
adopts the objectives, purpose, strategies, and management actions set forth in the CMP and 
subplans (CRMP, NRMP, PAP and Decommissioning Plan).   

This Section outlines the management actions called for in the CMP and subplans that are 
applicable to the TMT Project and the measures TMT would take to implement these 
management actions in order to best manage Mauna Kea's varied resources.  In addition, this 
Section also outlines the Best Management Practices and Conservation Methods and 
Applications that would be used to mitigate the effects of the TMT Project on Mauna Kea 
resources in the TMT Project area. 

4.1 CMP Management Actions 

The CMP sets forth a number of management actions that are directly applicable to the TMT 
Project.  These are items, as detailed in the tables below, that TMT would proactively comply 
with.  In addition, the CMP sets forth several management actions that are indirectly applicable 
to the TMT Project.  These are items that OMKM is responsible for implementing.  TMT will 
comply with OMKM's implementation of these management items. 

It should be noted that the management actions set forth in the CMP are identical to those set 
forth in each of the subplans.  The following table lists the management actions specified in the 
CMP and subplans and identifies their applicability to the TMT Project.  The table also provides 
cross references on where these management actions are located in the different subplans.  The 
following rationale was used in determining the applicability of each management action. 
 
Directly Applicable: Management actions that TMT would need to abide by in the design, construction, 

operation, and decommissioning of its facilities and activities within the UH Management 
Areas.  How these management actions are applicable to the TMT Project and the means 
by which the TMT Project intends to abide by these management actions are discussed in 
more detail below. 

Indirect:   Management actions that are not directly applicable to the TMT Project.  TMT, however, 
would need to be aware of and comply with the outcome of the implementation of 
management actions by the University in the future.  Based on the outcome of the 
management actions, requirements affecting the TMT Project directly or indirectly may 
occur.  As appropriate, TMT may need to adjust operations to comply with those outcomes 
at some time in the future.  TMT may also wish to adopt measures in advance of some 
management actions to help achieve or support the desired outcome of the management 
action. 

Not Applicable:   Management actions that would not directly implicate the TMT Project.  In general, these 
actions apply to OMKM and/or other entities and enactment of these management actions 
would not affect TMT operations.  These management actions are not discussed below. 
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Table 4-1:  Management Actions Detailed in the CMP and Subplans 

CMP Subplans Management Action 
Applicability 

to TMT Project 

7.1.1  Native Hawaiian Cultural Resources 

CR-1 NRMP 4.4.2 
CRMP 4.3.3 
PAP 4.2, 5.2, 
6.1 

Kahu Kū Mauna shall work with families with lineal and 
historical connections to Mauna Kea, cultural practitioners, and 
other Native Hawaiian groups, including the Mauna Kea 
Management Board's Hawaiian Culture Committee, toward the 
development of appropriate procedures and protocols 
regarding cultural issues. 

Not Applicable 

CR-2 CRMP 2.4.2.1 Support application for designation of the summit region of 
Mauna Kea as a Traditional Cultural Property, per the National 
Historic Preservation Act of 1966, as amended, 16 U.S.C. 470 
et seq. in consultation with the larger community. 

Not Applicable 

CR-3 NRMP 4.4.2 
CRMP 4.3.3 
PAP 4.2, 5.2, 
6.1 

Conduct educational efforts to generate public awareness 
about the importance of preserving the cultural landscape. 

Directly 
Applicable 

CR-4 CRMP 4.2.1.1 Establish a process for ongoing collection of information on 
traditional, contemporary, and customary cultural practices, 

Not Applicable 

CR-5 CRMP 4.2.1.3 
PAP 6.3. 6.8 

Develop and adopt guidelines for the culturally appropriate 
placement and removal of offerings. 

Indirect 

CR-6 CRMP 4.2.1.5 
PAP 2.7.2, 6.3 

Develop and adopt guidelines for the visitation and use of 
ancient shrines. 

Indirect 

CR-7 CRMP 4.2.1.6 Kahu Kū Mauna shall take the lead in determining the 
appropriateness of constructing new Hawaiian cultural features. 

Indirect 

CR-8 CRMP 4.2.1.7 Develop and adopt a management policy for the UH 
Management Areas on the scattering of cremated human 
remains. 

Indirect 

CR-9 CRMP 4.2.1.8 
PAP 6.8 

A management policy for the culturally appropriateness of 
building ahu or "stacking of rocks" will need to be developed by 
Kahu Kū Mauna who may consider similar policies adopted by 
Hawai'i Volcanoes National Park. 

Indirect 

CR-10 CRMP 4.3.1 
PAP 5.2 

Develop and implement a historic property monitoring program 
to systematically monitor the condition of the historic district 
and all historic properties, including cultural sites and burials. 

Not Applicable 

CR-11 CRMP 4.3.7 Complete archaeological survey of the portions of the Summit 
Access Road corridor under UH management. 

Not Applicable 

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

Indirect 

CR-13 CRMP 4.3.2, 
4.3.7 

Develop and implement a burial treatment plan for the UH 
Management Areas in consultation with Kahu Kū Mauna 
Council, MKMB's Hawaiian Culture Committee, the Hawai'i 
Island Burial Council, recognized lineal or cultural descendants, 
and SHPD. 
 

Not Applicable 
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CMP Subplans Management Action 
Applicability 

to TMT Project 
CR-14 CRMP 4.3.1.6 

PAP 2.5.1 
Immediately report any disturbance of a shrine or burial site to 
the rangers, DOCARE, Kahu Kū Mauna, and SHPD. 

Directly 
Applicable 

7.1.2  Natural Resources 

NR-1 NRMP 4.2.3 Limit threats to natural resources through management of 
permitted activities and uses. 

Indirect 

NR-2 NRMP 4.2.3.7, 
4.3 
PAP 2.7.1, 6.3 

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

Directly 
Applicable 

NR-3 NRMP 4.2.3.8 Maintain native plant and animal populations and biological 
diversity. 

Indirect 

NR-4 NRMP 
4.2.3.11 

Minimize barriers to species migration, to help maintain 
populations and protect ecosystem processes and 
development. 

Indirect 

NR-5 NRMP 
4.2.3.11 

Manage ecosystems to allow for response to climate change Indirect 

NR-6 NRMP 4.4 
PAP 2.7.1, 4.2, 
5.2, 6.1, 6.3, 
6.6 

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

Directly 
Applicable 

NR-7 NRMP 4.1, 
4.2.3.1 

Delineate areas of high native diversity, unique communities, or 
unique geological features within the Astronomy Precinct and at 
Hale Pōhaku and consider protection from development. 

Indirect 

NR-8 NRMP 4.2.3.7, 
4.3 

Consider fencing areas of high native biodiversity or 
populations of endangered species to keep out feral ungulates 
(applies to areas below 12,800 ft elevation). 

Not Applicable 

NR-9 NRMP 4.3, 4.4 Increase native plant density and diversity through an out 
planting program. 

Not Applicable 

NR-10 NRMP 4.3 Incorporate mitigation plans into project planning and conduct 
mitigation following new development. 

Directly 
Applicable 

NR-11 NRMP 4.3 Conduct habitat rehabilitation projects following unplanned 
disturbances. 

Directly 
Applicable 

NR-12 NRMP 4.3 Create restoration plans and conduct habitat restoration 
activities, as needed. 

Directly 
Applicable 

NR-13 NRMP 4.1.3.3, 
4.3, 5.1.3 
PAP 4.2, 4.5 

Increase communication, networking, and collaborative 
opportunities, to support management and protection of natural 
resources. 

Indirect 

NR-14 NRMP 5.2 
PAP 5.1, 5.2, 
6.4, 6.7, 7 

Use the principles of adaptive management when developing 
programs and methodologies.  Review programs annually and 
revise any component plans every five years, based on the 
results of the program review. 

Indirect 

NR-15 NRMP 4.1 Conduct baseline inventories of high-priority resources, as 
outlined in an inventory, monitoring, and research plan. 

Not Applicable 

NR-16 NRMP 4.1 
PAP 6.4 

Conduct regular long-term monitoring, as outlined in an 
inventory, monitoring, and research plan. 

Not Applicable 

NR-17 NRMP 4.1.2.3 Conduct research to fill knowledge gaps that cannot be 
addressed through inventory and monitoring. 

Not Applicable 
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CMP Subplans Management Action 
Applicability 

to TMT Project 
NR-18 NRMP 4.1, 4.5 Develop geo-spatial database of all known natural resources 

and their locations in the UH Management Areas that can serve 
as baseline documentation against change and provide 
information essential for decision-making. 

Not Applicable 

7.1.3  Education and Outreach 

EO-1 NRMP 4.1 
CRMP 4.3.3 
PAP 2.7.1, 4.2, 
5.2, 6.1, 6.3, 
6.6 

Develop and implement an education and outreach program. Directly 
Applicable 

EO-2 NRMP 4.4.2 
PAP 6.1, 6.6 

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

Directly 
Applicable 

EO-3 NRMP 4.4 
CRMP 4.3.3 
PAP 6.1 

Continue to develop, update, and distribute educational 
materials 

Indirect 

EO-4 NRMP 4.4.2 
PAP 4.2, 5.2, 
6.2 

Develop and implement a signage plan to improve signage 
throughout the UH Management Areas (interpretive, safety, 
rules and regulations). 

Not Applicable 

EO-5 NRMP 4.3, 
4.4.2 
CRMP 4.3.3 
PAP 6.2 

Develop interpretive features such as self-guided cultural walks 
and volunteer-maintained native plant gardens. 

Not Applicable 

EO-6 NRMP 4.4.2 
PAP 5.2, 6.1 

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

Indirect 

EO-7 NRMP 4.4.2 
CRMP 5.3 
PAP 5.2, 6.3, 
6.8 

Continue and increase opportunities for community members to 
provide input to cultural and natural resources management 
activities on Mauna Kea, to ensure systematic input regarding 
planning, management, and operational decisions that affect 
natural resources, sacred materials or places, or other 
ethnographic resources with which they are associated. 
 

Not Applicable 

EO-8 NRMP 4.4.2 Provide opportunities for community members to participate in 
stewardship activities. 

Not Applicable 

7.1.4  Astronomical Resources 

AR-1 PAP 5.1 Operate the UH Management Areas to prohibit activities 
resulting in negative impacts to astronomical resources. 
 

Indirect 

AR-2 NRMP 4.2.3.2 Prevent light pollution, radio frequency interference and dust. Directly 
Applicable 

7.2.1  Activities and Uses 

ACT-1 NRMP 4.2, 4.4 
PAP 2.5.2, 5.2, 
7 

Continue and update managed access policy of 1995 
Management Plan. 

Indirect 
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CMP Subplans Management Action 
Applicability 

to TMT Project 
ACT-2 NRMP 3.1.1.2 

PAP 5.2, 6.4, 
6.6, 6.7 

Develop parking and visitor traffic plan. Indirect 

ACT-3 NRMP 5.1.2 
CRMP 4.1.1 
PAP 4.2, 4.4, 
4.5, 4.6, 5.2, 
6.1, 6.2, 6.5, 
6.6, 6.7 

Maintain a presence of interpretive and enforcement personnel 
on the mountain at all times to educate users, deter violations, 
and encourage adherence to restrictions. 

Not Applicable 

ACT-4 NRMP 4.2.3.1 
CRMP 4.1.2 
PAP 2.5.1, 
2.5.2, 2.6.3, 
5.2, 6.3, 6.5 

Develop and enforce a policy that maintains current prohibitions 
on off-road vehicle use in the UH Management Areas and that 
strengthens measures to prevent or deter vehicles from leaving 
established roads and designated parking areas. 

Not Applicable 

ACT-5 NRMP 4.2.3.1 
CRMP 4.2.3.4 
PAP 3.3.7, 5.2, 
6.2, 6.3 

Implement policies to reduce impacts of recreational hiking. Not Applicable 

ACT-6 NRMP 4.2.3.1 
CRMP 4.2.3.2 
PAP 3.3.5, 5.2, 
6.1, 6.3, 6.4 

Define and maintain areas where snow-related activities can 
occur and confine activities to slopes that have a protective 
layer of snow. 

Not Applicable 

ACT-7 NRMP 6.2.3 
CRMP 4.2.3.1 
PAP 2.5.3, 
2.6.2, 3.3.3, 
5.2 

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

Not Applicable 

ACT-8 NRMP 3.1.3.5 
3.2.12 
CRMP 4.2.3.3 
PAP 2.5.1, 
3.3.6, 5.2 

Coordinate with DLNR in the development of a policy regarding 
hunting in the UH Management Areas. 

Not Applicable 

ACT-9 NRMP 3.1.4 
PAP 2.5.3, 
2.5.4, 3.3.3, 
4.3, 5.2, 6.1, 
6.7 

Maintain commercial tour permitting process; evaluate and 
issue permits annually. 

Not Applicable 

ACT-10 NRMP 3.1.4.2 
PAP 2.5.3, 
3.3.3, 4.3, 6.1, 
6.7 

Ensure OMKM input on permits for filming activities. Not Applicable 

ACT-11 NRMP 1.4.2.3 Seek statutory authority for the University to regulate 
commercial activities in the UH Management Areas. 
 

Not Applicable 

ACT-12 NRMP 4.2.3.1, 
4.2.3.7, 4.2.3.9 
CRMP 4.2.6 

Ensure input by OMKM, MKMB and Kahu Kū Mauna on 
research permits and report results to OMKM. 

Not Applicable 
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CMP Subplans Management Action 
Applicability 

to TMT Project 

7.2.2  Permitting and Enforcement 

P-1 NRMP 1.4.3 
PAP 2.4, 2.5, 
2.5.1, 2.5.2, 
2.5.3, 5.1 

Comply with all applicable federal, state, and local laws, 
regulations, and permit conditions related to activities in the UH 
Management Areas. 

Directly 
Applicable 

P-2 NRMP 1.4.3.2 Strengthen CMP implementation by recommending to the 
BLNR that the CMP conditions be included in any Conservation 
District Use Permit or other permit. 

Indirect 

P-3 NRMP 1.4.3.2 Obtain statutory rule-making authority from the legislature, 
authorizing the University of Hawai'i to adopt administrative 
rules pursuant to Chapter 91 to implement and enforce the 
management actions. 

Not Applicable 

P-4 NRMP 4.4 
PAP 4.2, 5.2, 
6.1, 6.2, 6.5 

Educate management staff and users of the mountain about all 
applicable rules and permit requirements. 

Directly 
Applicable 

P-5 NRMP 5.1 
PAP 4, 6.5 

Continue coordinating with other agencies on enforcement 
needs. 

Not Applicable 

P-6 NRMP 1.4.2.3, 
3.1.3.2, 5.1 
PAP 4.4, 4.5, 
4.6, 5.2, 6.5, 
6.6 

Obtain legal authority for establishing, and then establish, a law 
enforcement presence on the mountain that can enforce rules 
for the UH Management Areas on Mauna Kea. 

Not Applicable 

P-7 NRMP 1.4.2.3 Develop and implement protocol for oversight and compliance 
with Conservation District Use Permits. 

Indirect 

P-8 NRMP 3.1.4 
PAP 2.5.3, 
3.3.3, 4.3, 4.5, 
4.6, 6.5 

Enforce conditions contained in commercial and Special Use 
permits. 

Indirect 

7.3.1  Infrastructure and Maintenance 

IM-1  Develop and implement an Operations Monitoring and 
Maintenance Plan 

Indirect 

IM-2 NRMP 4.4 Reduce impacts from operations and maintenance activities by 
educating personnel about Mauna Kea's unique resources. 

Directly 
Applicable 

IM-3 CRMP 4.1.3 Conduct historic preservation review for maintenance activities 
with potential adverse effect on historic properties 

Directly 
Applicable 

IM-4 NRMP 4.2.3.7 Evaluate need for and feasibility of a vehicle wash station near 
Hale Pōhaku, and requiring that vehicles be cleaned. 

Indirect 

IM-5 NRMP 4.2.3.5 
CRMP 4.1.4, 
4.3.4 

Develop and implement a Debris Removal, Monitoring and 
Prevention Plan. 

Indirect 

IM-6 NRMP 3.2.4, 
4.1.4.2, 4.2.3.4 
PAP 2.6.3,  
6.3, 6.4 

Develop and implement an erosion inventory and assessment 
plan. 

Indirect 
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CMP Subplans Management Action 
Applicability 

to TMT Project 
IM-7 CRMP 4.3.4.1 Prepare a plan, in collaboration with the Department of 

Defense, to remove military wreckage from a remote area of 
the UH Management Areas, while ensuring protection of natural 
and cultural resources. 

Not Applicable 

IM-8 NRMP 4.2.3 Assess feasibility of paving the Summit Access Road. Not Applicable 

IM-9 NRMP 
3.1.1.2.3 
PAP 5.2, 5.4, 
6.7 

Evaluate need for additional parking lots and vehicle pullouts 
and install if necessary. 

Indirect 

IM-10 NRMP 3.1.3.1, 
3.2.3, 4.2.3.3 
PAP 5.2, 6.4, 
6.6, 6.7, 6.8 

Evaluate need for additional public restroom facilities in the 
summit region and at Hale Pōhaku, and install close-contained 
zero waste systems if necessary. 

Not Applicable 

IM-11  Encourage existing facilities and new development to 
incorporate sustainable technologies, energy efficient 
technologies, and LEED standards, whenever possible, into 
facility design and operations. 

Directly 
Applicable 

IM-12 NRMP 4.2.3.3 Conduct energy audits to identify energy use and system 
inefficiencies, and develop solutions to reduce energy usage. 

Directly 
Applicable 

IM-13 NRMP 
3.1.1.2.3 

Conduct feasibility assessment, in consultation with Hawai'i 
Electric Light Company, on developing locally-based alternative 
energy sources. 

Not Applicable 

IM-14  Encourage observatories to investigate options to reduce the 
use of hazardous materials in telescope operations. 

Directly 
Applicable 

7.3.2  Construction Guidelines 

C-1 NRMP 3.2, 4.2 Require an independent construction monitor who has 
oversight and authority to insure that all aspects of ground 
based work comply with protocols and permit requirements. 

Directly 
Applicable 

C-2 NRMP 4.2.3 Require use of Best Management Practices Plan for 
Construction Practices. 

Directly 
Applicable 

C-3 NRMP 4.2.3.1 Develop, prior to construction, a rock movement plan. Directly 
Applicable 

C-4   Require contractors to provide information from construction 
activities to OMKM for input into OMKM information databases. 

Directly 
Applicable 

C-5 CRMP 4.2.7 Require on-site monitors (e.g., archaeologist, cultural resources 
specialist, entomologist) during construction, as determined by 
the appropriate agency. 

Directly 
Applicable 

C-6 CRMP 4.2.7 Conduct required archaeological monitoring during construction 
projects per SHPD approved plan. 

Directly 
Applicable 

C-7 NRMP 4.4 Education regarding historical and cultural significance. Directly 
Applicable 

C-8 NRMP 4.4 Education regarding environment, ecology and natural 
resources. 

Directly 
Applicable 

C-9 NRMP 4.2.3.7 Inspection of construction materials. Directly 
Applicable 
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CMP Subplans Management Action 
Applicability 

to TMT Project 

7.3.3  Site Recycling, Decommissioning, Demolition and Restoration 

SR-1 NRMP 
4.3.3.4.1 

Require observatories to develop plans to recycle or demolish 
facilities once their useful life has ended, in accordance with 
their sublease requirements, identifying all proposed actions. 

Directly 
Applicable 

SR-2 NRMP 
4.3.3.4.1 

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

Directly 
Applicable 

SR-3 NRMP 
4.3.3.4.1 

Require any future observatories to consider site restoration 
during project planning and include provisions in subleases for 
funding of full restoration. 

Directly 
Applicable 

7.3.4  Considering Future Land Use 

FLU-1 NRMP 5.1.1 Follow design guidelines presented in the 2000 Master Plan. Directly 
Applicable 

FLU-2 NRMP 4.3.3.1 Develop a map with land-use zones in the Astronomy Precinct 
based on updated inventories of cultural and natural resources, 
to delineate areas where future land use will not be allowed and 
areas where future land use will be allowed but will require 
compliance with prerequisite studies or analysis prior to 
approval of Conservation District Use Permit. 

Not Applicable 

FLU-3   Require cataloguing of initial site conditions for use when 
conducting site restoration. 

Directly 
Applicable 

FLU-4 NRMP 
4.1.4.11 

Require project specific visual rendering of both pre- and post-
project settings to facilitate analysis of potential impacts to view 
planes. 

Directly 
Applicable 

FLU-5 NRMP 4.1.4.4 Require an airflow analysis on the design of proposed 
structures to assess potential impacts to aeolian ecosystems. 

Directly 
Applicable 

FLU-6 NRMP 4.3.3.3 Incorporate habitat mitigation plans into project planning 
process. 

Directly 
Applicable 

FLU-7 NRMP 
3.1.1.2.6 

Require use of close-contained zero-discharge waste systems 
for any future development in the summit region, from portable 
toilets to observatory restrooms, if feasible. 

Directly 
Applicable 

7.4.1  Operations and Implementation 

OI-1  Maintain OMKM, MKMB, and Kahu Kū Mauna in current roles, 
with OMKM providing local management of the UH 
Management Areas, and MKSS providing operational and 
maintenance services. 

Indirect 

OI-2 NRMP 5.1 
CRMP 5.2 
PAP 5.1, 5.2, 
6.1, 6.4, 6.5 

Develop training plan for staff and volunteers. Indirect 

OI-3 NRMP 5.1 
PAP 5.1 

Maintain and expand regular interaction and dialogue with 
stakeholders, community members, surrounding landowners, 
and overseeing agencies to provide a coordinated approach to 
resource management. 

Indirect 

OI-4 PAP 6.6 Establish grievance procedures for OMKM, to address issues 
as they arise. 

Indirect 
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CMP Subplans Management Action 
Applicability 

to TMT Project 
OI-5 CRMP 4.1.6, 

4.3.5 
PAP 6.1, 6.4, 
6.5, 6.7 

Update and implement emergency response plan. Indirect 

7.4.2  Monitoring Evaluation and Updates 

MEU-1 NRMP 4.1.3.3 
PAP 6.4, 6.6, 7 

Establish a reporting system to ensure that the MKMB, DLNR, 
and the public are informed of results of management activities 
in a timely manner. 

Directly 
Applicable 

MEU-2 NRMP 5.2 
CRMP 5.5 
PAP 7 

Conduct regular updates of the CMP that reflect outcomes of 
the evaluation process, and that incorporate new information 
about resources. 

Indirect 

MEU-3 PAP 7 Revise and update planning documents, including the master 
plan, leases, and subleases, so that they will clearly assign 
roles and responsibilities for managing Mauna Kea and reflect 
stewardship matters resolved with DLNR. 

Indirect 

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

4.1.1 Cultural Resource Management 

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

Table 4-2:  Cultural Resources Management Actions (CMP Section 7.1.1) 

CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management Action 

CR-3 NRMP 4.4.2 
CRMP 4.3.3 
PAP 4.2, 
5.2, 6.1 

Conduct educational 
efforts to generate 
public awareness 
about the importance 
of preserving the 
cultural landscape. 

A consistent theme of the CMP is that culturally sensitive and 
appropriate educational efforts are the most effective and efficient 
method of managing and protecting Mauna Kea's resources.  
Observatory staff and visitors to Mauna Kea should be educated 
regarding Mauna Kea's cultural landscape, including cultural 
practices, historic properties and their sensitivity to damage, and 
the rules and regulations associated with their protection and 
preservation.  TMT would develop and implement such educational 
efforts and would comply with this CMP management action 
through the following: 

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

Action 
TMT Action to Comply with CMP Management Action 

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

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

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

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

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

It should be noted that many of the above actions which TMT 
would implement address the cumulative impacts of astronomy 
related development on Mauna Kea, not simply just the TMT 
Project.  This TMT Management Plan is intended to assist in 
managing all of Mauna Kea's resources in the UH Management 
Areas, including the resources impacted by the TMT Project as 
well as other telescope facilities on Mauna Kea. 

CR-14 CRMP 
4.3.1.6 
PAP 2.5.1 

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

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

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

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

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

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

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

5. Natural resources management planning will use an ecosystem approach.13 

6. Adaptive management techniques will be used. 

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

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

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

CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management Action 

NR-2 NRMP 
4.2.3.7, 4.3 
PAP 2.7.1, 
6.3 

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

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

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

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

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

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

NR-6 NRMP 4.4 
PAP 2.7.1, 
4.2, 5.2, 6.1, 
6.3, 6.6 

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

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

NR-10 NRMP 4.3 Incorporate mitigation 
plans into project 
planning and conduct 
mitigation following new 
development. 

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

Action 
TMT Action to Comply with CMP Management Action 

NR-11 NRMP 4.3 Conduct habitat 
rehabilitation projects 
following unplanned 
disturbances. 

With regards to any unplanned disturbances, TMT would 
conduct habitat rehabilitation projects to address the 
disturbance, if any.  It should be noted that TMT would 
implement BMPs to limit the potential for unplanned 
disturbances. 

NR-12 NRMP 4.3 Create restoration plans 
and conduct habitat 
restoration activities, as 
needed. 

As detailed above, TMT would work with OMKM to develop and 
implement a habitat restoration study.  Depending on the 
results of this study, it could be used to support the design and 
implementation of a Habitat Restoration Plan in the future.  In 
addition to this, TMT would monitor arthropod activity in the 
vicinity of the Access Way portion impacting sensitive, Type 3 
wēkiu bug alpine cinder cone habitat.  Monitoring will be 
performed prior to, during, and for at least two years after 
construction in this area. 

4.1.3 Education & Outreach 

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

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

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

CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management 

Action 
EO-
1/6 

NRMP 4.1, 4.4.2 
CRMP 4.3.3 
PAP 2.7.1, 
4.2,5.2, 6.1, 6.3, 
6.6 

Develop and implement 
an education and 
outreach program and 
engage in outreach and 
partnerships with 
schools, by collaborating 
with local experts, 
teachers, and university 
researchers, and by 
working with the 'Imiloa 
Astronomy Center of 
Hawai'i. 

TMT would implement several measures to ensure that it is 
educating, reaching out to, and engaging in partnerships 
with the public at large: 

 TMT would establish an outreach office that would 
regularly engage the public, particularly the Native 
Hawaiian community. 

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

Action 
TMT Action to Comply with CMP Management 

Action 
archaeological sites and their importance. 

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

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

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

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

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

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

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

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

EO-2 NRMP 4.4.2 
PAP 6.1, 6.6 

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

Staff of and visitors to the TMT Observatory need to be 
sensitive to the fact that they are in a unique place 
considered sacred by Native Hawaiians.  TMT would 
develop a Cultural and Natural Resources Training 
Program that will include educational instruction and 
materials designed to: 

 Impart an understanding of Mauna Kea's cultural 
landscape and provide guidance regarding appropriate 
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CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management 

Action 
EO-3 NRMP 4.4 

CRMP 4.3.3 
PAP 6.1 

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

behavior in the summit area. 

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

 Outline the potential and existing threats to the natural 
resources. 

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

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

- A prohibition on off-road vehicle use. 

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

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

- Restrictions on smoking and other potential sources of 
fire. 

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

The training program would be updated regularly to 
incorporate UH Management Area-wide updates by OMKM.  
All people involved in TMT Observatory operation and 
maintenance activities, including but not limited to scientists 
and support staff, shall receive the training on an annual 
basis.  It is contemplated that this training program may be 
opened to other parties including to the staff of other 
telescope facilities so as to mitigate the cumulative impacts 
of astronomy related development on Mauna Kea's 
resources. 

4.1.4 Astronomical Resources 

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

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

CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management Action 

AR-2 NRMP 4.2.3.2 Prevent light 
pollution, radio 
frequency 
interference and 
dust. 

TMT intends to take various measures to prevent light pollution, 
radio frequency interference and dust.  To address light 
pollution, TMT would limit the use of external lighting such as 
vehicle lights by limiting the number of night-time vehicle trips 
to and from the TMT Observatory.  To address radio frequency 
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CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management Action 

interference, TMT would also limit the amount of cell phone and 
walkie talkie usage on the summit of Mauna Kea.  Finally, to 
control dust, TMT would take several measures such as 
spraying water on the TMT Access Way to limit the amount of 
dust during construction activities and instituting a Ride-Sharing 
Program which will require all personnel working at the TMT 
Observatory to ride-share in observatory vehicles beyond Hale 
Pōhaku, or a lower elevation location, to the summit area.  The 
TMT vehicles would be selected based on balancing the needs 
for fuel efficiency, low emissions, and safety for transportation 
to the summit.  An average of five vehicles would be used for 
day-time trips and two for night-time trips.  This required ride 
sharing would reduce the total number of Project trips beyond 
Hale Pōhaku to the summit area to approximately 9 trips per 
day (7 staff trips and 2 other trips, such as deliveries), thus, 
lessening the Project's impact on air quality.  In addition, a 
portion of the road within the Access Way would be paved to 
reduce dust generation.  The section to be paved would start 
where the pavement currently ends on the Mauna Kea Loop 
road near the SMA driveway and continue through the SMA 
area.  This portion of the Access Way is the portion nearest the 
existing observatories that could be impacted by dust. 

4.1.5 Permitting & Enforcement 

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

Table 4-6:  Permitting and Enforcement Management Actions (CMP Section 7.2.2) 

CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management 

Action 
P-1 NRMP 1.4.3 

PAP 2.4, 2.5, 
2.5.1, 2.5.2, 
2.5.3, 5.1 

Comply with all applicable 
federal, state, and local laws, 
regulations, and permit 
conditions related to 
activities in the UH 
Management Areas. 

TMT has and will continue to comply with all applicable 
federal, state, and local laws, regulations, and permit 
conditions related to the TMT Project.  For example, in 
compliance with Chapter 343, Hawai'i Revised 
Statutes, TMT developed an Environmental Impact 
Statement intended to be used by decision-makers 
reviewing the TMT Project. 
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CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management 

Action 
P-4 NRMP 4.4 

PAP 4.2, 5.2, 
6.1, 6.2, 6.5 

Educate management staff 
and users of the mountain 
about all applicable rules and 
permit requirements. 

TMT would develop a Cultural and Natural Resources 
Training Program that would be updated regularly.  
This program would contain information regarding 
applicable rules and requirements governing uses on 
Mauna Kea, including but not limited to pertinent 
Conservation District Rules, OMKM policies and 
procedures, and administrative rules developed by 
OMKM.  All people involved in TMT Observatory 
operation and maintenance activities, including but not 
limited to scientists and support staff, would receive the 
training on an annual basis. 

4.1.6 Infrastructure & Maintenance 

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

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

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

CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management 

Action 
IM-2  Reduce impacts from 

operations and 
maintenance activities by 
educating personnel about 
Mauna Kea's unique 
resources. 

TMT would develop a Cultural and Natural Resources 
Training Program that would educate TMT personnel about 
Mauna Kea's unique resources and how operations and/or 
activities could potentially impact those resources and how 
TMT personnel should conduct themselves or carry out their 
duties that would prevent impacts to the resources. 

IM-3 CRMP 
4.1.3 

Conduct historic 
preservation review for 
maintenance activities with 
potential adverse effect on 
historic properties. 

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

Action 
TMT Action to Comply with CMP Management 

Action 
IM-11  Encourage existing 

facilities and new 
development to incorporate 
sustainable technologies, 
energy efficient 
technologies, and LEED 
standards, whenever 
possible, into facility design 
and operations. 

See IM-12 below.  However, given the specialized nature of 
the structure and the need to reduce potential impacts to 
cultural and natural resources in the summit region, the 
Project could not achieve any LEED standards for the TMT 
Observatory. 

IM-12 NRMP 
4.2.3.3 

Conduct energy audits to 
identify energy use and 
system inefficiencies, and 
develop solutions to reduce 
energy usage. 

TMT would work with OMKM on energy efficiency issues, 
including conducting energy audits and developing solutions 
to reducing energy usage.  TMT recognizes the importance 
of maximizing energy efficiency and has incorporated such 
design elements into the design of TMT's facilities.  TMT has 
instituted an active program to analyze the Project's energy 
efficiency and implementing the appropriate energy saving 
strategies and designs.  Plans include solar hot water 
systems, photo voltaic power systems, energy efficient light 
fixtures, efficient Energy Star rated electrical appliances at all 
facilities and maximizing the use of natural ventilation and 
lighting. 

IM-14  Encourage observatories to 
investigate options to 
reduce the use of 
hazardous materials in 
telescope operations. 

TMT would institute a Waste Minimization Plan that will 
include an annual audit of products and processes to identify 
materials used by and waste produced by the Project and 
if/how these materials could be replaced by less toxic 
materials and waste could be reduced, reused, or recycled. 

4.1.7 Construction Guidelines 

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

CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management Action 

C-1 NRMP 3.2, 
4.2 

Require an 
independent 
construction monitor 
who has oversight and 
authority to insure that 
all aspects of ground 
based work comply 
with protocols and 
permit requirements. 

During all construction related activities, an independent, on-site 
construction monitor would be present at all appropriate times who 
would have authority to order any and all construction activity 
cease if and when, in the construction monitor's judgment, (a) 
there has been a violation of the permit that warrants cessation of 
construction activities, or (b) that continued construction activity 
would unduly harm cultural resources; provided that the 
construction monitor's order to cease construction activities be for 
a period not to exceed seventy two (72) hours for each incident.  
All orders to cease construction issued by the construction monitor 
would immediately be reported to OMKM and DLNR. 
It should be noted that TMT would develop Cultural and 
Archaeological Monitoring Plans, which would require an 
independent construction monitor who will have oversight and 
authority to insure that all aspects of ground based work comply 
with protocols and permit requirements.  A draft of this plan is 
provided in a section of the Draft Historic Preservation Mitigation 
Plan (Appendix A).  These plans would comply with the Hawai'i 
Administrative Rules Governing Standards for Archaeological 
Monitoring Studies and Reports (HAR § 13-279) and be reviewed 
and approved by SHPD prior to implementation.  These 
construction phase plans would require that any ground disturbing 
construction activity be monitored by both a cultural observer and 
an archaeologist. 

C-2 NRMP 
4.2.3 

Require use of Best 
Management Practices 
Plan for Construction 
Practices. 

TMT would develop and implement a Best Management Practices 
Plan for Construction Practices (BMP) that will cover a range of 
topics including dust generation and a protocol for construction 
vehicle washing.  In addition, an outline of the best management 
practices for construction which TMT would develop is located in 
Sections 4.6 and 4.7 of this TMT Management Plan. 

C-3 NRMP 
4.2.3.1 

Develop, prior to 
construction, a rock 
movement plan. 

Prior to the commencement of construction activities, TMT would 
develop a Rock Movement Plan that would identify the location 
and type of source material (cinder, rocks), provide estimates on 
the volume of material to be excavated and moved, provide details 
regarding the extraction and movement process, and identify a 
storage and/or disposal location. 

C-4  Require contractors to 
provide information 
from construction 
activities to OMKM for 
input into OMKM 
information databases. 

In coordination with OMKM, TMT would develop and implement a 
Reporting Plan that would require contractors to provide 
information from construction activities to ensure the open flow of 
information between TMT, its contractors, and OMKM. 
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CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management Action 

C-5 CRMP 
4.2.7 

Require on-site 
monitors (e.g., 
archaeologist, cultural 
resources specialist, 
entomologist) during 
construction, as 
determined by the 
appropriate agency. 

An independent, on-site construction monitor would be present at 
all appropriate times during construction of the Project.  In addition 
to this, TMT would develop Cultural and Archaeological Monitoring 
Plans which would enable the construction monitor to have 
oversight and authority to insure that all aspects of ground based 
work comply with protocols and relevant permit requirements.  
Similarly, whenever construction, operations or maintenance 
activities include earth movement or disturbance, a qualified 
archaeologist, selected by OMKM, and a cultural resources 
specialist would be on site to monitor any impacts, real or 
potential, of construction activities on archaeological and historical 
resources. 

C-6 CRMP 
4.2.7 

Conduct required 
archaeological 
monitoring during 
construction projects 
per SHPD approved 
plan. 

An on-site construction monitor and archaeologist would be 
present when construction activities on the Project take place.  
Furthermore, TMT has developed a Draft Historic Preservation 
Mitigation Plan which discusses and incorporates archaeological 
monitoring.  This Plan was developed in conjunction with 
consultation with SHPD and Kahu Kū Mauna and is attached 
hereto as Appendix A.  Further consultation with various parties is 
envisioned for this Plan.  Once finalized, this Plan will be submitted 
to SHPD for approval prior to implementation. 

C-8 NRMP 4.4 Education regarding 
environment, ecology 
and natural resources. 

As detailed previously, TMT would develop a Cultural and Natural 
Resources Training Program that would require all construction 
managers, contractors, supervisors, and all construction workers 
be trained regarding the potential impact to cultural and 
archaeological resources and the measures to prevent such 
impact. 

C-9 NRMP 
4.2.3.7 

Inspection of 
construction materials. 

TMT would develop and implement an Invasive Species 
Prevention and Control Program to address the potential impact 
for the introduction of invasive species during construction.  
Components of the program during the construction phase of the 
Project will include: 

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

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

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

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

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

Action 
TMT Action to Comply with CMP Management Action 

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

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

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

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

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

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

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

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

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

4.1.8 Site Recycling, Decommissioning, Demolition & Restoration 

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

CMP Subplans CMP Management Action 
TMT Action to Comply with CMP Management 

Action 
SR-1 NRMP 

4.3.3.4.1 
Require observatories to develop 
plans to recycle or demolish 
facilities once their useful life has 
ended, in accordance with their 
sublease requirements, 
identifying all proposed actions. 

Please see SR-3 below. 

SR-2 NRMP 
4.3.3.4.1 

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

Please see SR-3 below. 

SR-3 NRMP 
4.3.3.4.1 

Require any future observatories 
to consider site restoration 
during project planning and 
include provisions in subleases 
for funding of full restoration. 

The TMT Observatory and the extent of the Access Way 
exclusively used to access the TMT Observatory would 
be dismantled and the site restored at the end of the 
TMT Observatory's life, in compliance with the 
provisions and conditions of the BLNR approved 
Decommissioning Plan and amendments. 
Deconstruction and site restoration efforts would be 
managed by TMT with oversight by OMKM.  TMT 
intends to decommission and deconstruct the TMT 
Observatory upon the end of the Observatory's useful 
life and would reasonably restore the Observatory site 
and Access Way.  TMT decommissioning, 
deconstruction and site restoration is further discussed 
in Section 4.5 below.  TMT has included in the planned 
TMT Project operation budget an annual set aside of 
funds intended to be used for decommissioning of the 
TMT Observatory and Access Way.  The Project 
anticipates decommissioning and site restoration 
requirements would be included in the sublease. 

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

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

CMP Subplans 
CMP Management 

Action 
TMT Action to Comply with CMP Management Action 

FLU-1 NRMP 5.1.1 Follow design guidelines 
presented in the 2000 
Master Plan. 

TMT has complied with the design guidelines presented in the 
2000 Master Plan and the Master Plan Project 
Review/Approval Process.  This Process consisted of several 
steps designed to ensure compliance with the Master Plan.  
TMT completed the pre-design, schematic design and design 
development review phases and has been subjected to review 
by the design review committee which includes volunteer 
community professionals and the MKMB.  Construction 
documents would be submitted by OMKM following the 
granting of a CDUP and prior to construction activity. 

FLU-3  Require cataloguing of 
initial site conditions for 
use when conducting site 
restoration. 

In order to aid in the eventual restoration TMT has and would 
continue to document the TMT Observatory and Access Way 
sites prior to the start of construction.  This would be 
accomplished with high-resolution surface and aerial 
photography, and surveys to document existing natural 
conditions and elevations. 

FLU-4 NRMP 
4.1.4.11 

Require project specific 
visual rendering of both 
pre- and post-project 
settings to facilitate 
analysis of potential 
impacts to view planes. 

TMT has provided specific visual renderings of both pre- and 
post-project settings to facilitate analysis of potential impacts 
to view planes.  The Final EIS for the TMT Project, specifically 
Section 3.5.3, provides several visual renderings that assist 
the reader in analyzing the Project's visual impacts. 

FLU-6 NRMP 
4.3.3.3 

Incorporate habitat 
mitigation plans into 
project planning process. 

As detailed in this TMT Management Plan, the TMT 
Observatory would be located in Area E on the northern 
plateau of Mauna Kea.  This site was chosen partially 
because it would not disturb a large amount of preferred wēkiu 
bug habitat.  About 5 percent of the lava flow terrain of Area E 
and the Access Way areas can be classified as Type 5 wēkiu 
bug habitat, with the remainder being Type 4.  These types of 
habitat are considered to be marginal wēkiu bug habitat, 
which is theorized to be occupied only during extreme 
population outbreaks.  Wēkiu bugs have not been collected in 
Area E or similar nearby habitat in large quantities.  In 
addition, TMT would work with OMKM on the development 
and implementation of a habitat restoration study. 

FLU-7 NRMP 
3.1.1.2.6 

Require use of close-
contained zero-discharge 
waste systems for any 
future development in 
the summit region, from 
portable toilets to 
observatory restrooms, if 
feasible. 

TMT would install a zero-discharge waste system at the TMT 
Observatory.  Therefore, there would be no discharge of any 
wastewater, including domestic wastewater and mirror 
washing wastewater, at the summit by the Project.  All 
wastewater would be collected and transported off the 
mountain for treatment and disposal. 
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4.1.10 Monitoring, Evaluation & Updates 

OMKM is responsible for the day-to-day management of the UH Management Areas on Mauna 
Kea.  The sharing of information in regards to compliance with CMP management actions and 
BLNR imposed conditions is vital to OMKM's responsibilities.  TMT would comply with the 
following management action and would submit regular reports to OMKM regarding TMT's 
implementation of the TMT Management Plan and compliance with BLNR-imposed conditions 
of use. 

Table 4-11:  Monitoring and Evaluation Management Actions (CMP Section 7.4.2) 

CMP Subplans CMP Management Action 
TMT Action to Comply with CMP 

Management Action 
MEU-1 NRMP 4.1.3.3 

PAP 6.4, 6.6, 7 
Establish a reporting system to ensure 
that the MKMB, DLNR, and the public 
are informed of results of management 
activities in a timely manner. 

As detailed in Section 5 of this TMT 
Management Plan, TMT would provide OMKM 
annual reports regarding the implementation 
of this TMT Management Plan. 

4.2 Project Construction Mitigation measures 

The contractor(s) selected to build the TMT Observatory and Access Way will be required to 
comply with the mitigation measures outlined in the Final EIS. Specific provisions regarding this 
will be included in contract documents.  This will include preparing (if not provided within this 
CDUA), obtaining, and complying with the following plans and permits: 

 Reporting Plan.  A Reporting Plan will be developed by the contactor and TMT and 
implemented in coordination with OMKM to provide information from construction 
activities to OMKM.  This plan and its implementation will comply with CMP 
Management Action C-4. 

 Project-specific Safety and Accident Prevention Plan.  The contractor will prepare this 
plan. 

 Historic Preservation Mitigation Plan.  A draft of this plan is attached as Appendix A.  
This plan requires an independent construction monitor who will have oversight and 
authority to insure that all aspects of ground based work comply with protocols and 
permit requirements.  This plan and its implementation will comply with CMP 
Management Actions C-1, C-5, and C-6 plus HAR section 13-279. 

 Cultural and Natural Resources Training Program.  Construction workers will be required 
to receive annual cultural and natural resources training in compliance with CMP 
Management Actions C-7 and C-8. 

 Invasive Species Prevention and Control Program.  This program is described in Section 
4.4.3 below and will be further refined by the selected contractor.  This plan will comply 
with CMP Management Action C-9. 

 Waste Minimization Plan.  The contractor will prepare this plan. 

 Ride-Sharing Program.  The contractor will prepare this plan based on the framework 
provided in Section 3.15.2 of the Final EIS. 



 

Section 4 - Management & Controls TMT Management Plan Page 4-25 
 

 Fire Prevention and Response Plan.  The contractor will prepare this plan based on the 
framework provided in Section 3.15.2 of the Final EIS, if applicable. 

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

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

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

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

4.2.1 Additional Disturbance and Encroachment 

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

4.2.2 Noise 

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

4.2.3 Ride-Sharing Program 

The Project will institute a Ride-Sharing Program.  Participation will be required for workers at 
the TMT Observatory construction site.  The program will require that construction workers use 
designated contractor vehicles to travel beyond Hale Pōhaku.  This measure is designed to limit 
traffic on the Mauna Kea Access Road and limit the potential introduction of invasive species.  
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With an average construction crew of 50 to 60, it is estimated 9 or 10 vehicles will be required to 
transport the crew on a daily basis. 

4.2.4 Roadways 

Due to the expected increase of heavy traffic during construction there is a chance for more rapid 
deterioration of the unpaved portions of the Mauna Kea Access Road surface; TMT will arrange 
for the more frequent grading of the unpaved roadway. 

4.3 Project Operational Mitigation Measures 

"Mitigation Measures" identify Project-specific measures that may be needed that go beyond 
compliance with applicable existing rules, regulations, and requirements, to reduce a potentially 
significant impact, as applicable.  The compliance with existing applicable rules, regulations, and 
requirements is considered a part of the existing regulatory environment, and is described above.  
The mitigation measures identified below have been developed to avoid, minimize, rectify, or 
reduce the Project's potential substantial adverse environmental impacts.  Mitigation measures 
have been considered throughout the Project planning process and incorporated into the Project 
design and construction plans.   

4.3.1 Cultural Practices and Beliefs 

Mitigation measures that go beyond what is required by the CMP and other applicable 
requirements related to cultural practices and beliefs include the following: 

 Reduced TMT Observatory operations to minimize daytime activities on up to four days 
in observance of Native Hawaiian cultural practices.  TMT will work with OMKM and 
Kahu Kū Mauna to determine days for such observances.  While the observatory will be 
operated during these periods, this measure will involve having only a skeleton crew at 
the observatory, no vehicles will be visible, noise will be reduced, and no visitors will be 
allowed. 

 The Access Way has been designed to reduce the impact to cultural resources by 
modifying Option 3 to a single lane configuration, even though this design is not 
desirable from an observatory operation standpoint. 

 To mitigate the Access Way's effect on Kūkahau'ula, the Access Way will be paved to 
reduce dust generation from traffic and the pavement will have a reddish color to blend 
with the surroundings.  In addition, the embankment facing will be treated so as to blend 
into the natural environment to the extent feasible.  A wire type guardrail which will be 
treated so as to blend in with the surrounding natural environment will also be utilized.  
No retaining walls will be used and all utility lines will be buried and pull boxes will be 
camouflaged to blend with the natural surroundings. 

 TMT will fund the restoration of the access road on Pu`u Poliahu. 

 TMT will partially restore the batch plant area after completion of construction 

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

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

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

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

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

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

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

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

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

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

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

Mitigation measures related to archaeological and historic resources include the following: 

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

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

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

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

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

 To mitigate the TMT Observatory's visual effect within the Historic District: 
- In compliance with the 2000 Master Plan, the TMT Observatory has selected the 

13N site within Area E, which, as the 2000 Master Plan details, was selected to 
minimize the Project's visual effect. 

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

 To mitigate the Access Way's effect on Kūkahau'ula and the Historic District, the Access 
Way: 

- Has been designed to reduce disturbance by modifying Option 3 to a single lane 
configuration, even though this design is not desirable from an observatory 
operation standpoint. 

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

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

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

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

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

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

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

4.3.3 Biologic Resources 

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

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

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

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

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

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

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

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

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

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

4.3.4 Visual and Aesthetic Resources 

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

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

 The visual impacts of the TMT Observatory, which will house a telescope with a primary 
mirror 98 feet (30 meters) in diameter, are also due to the size of the dome enclosure.  
The diameter of the dome is 216 feet.  Because the center of the dome will be placed only 
36 feet above grade, the observatory will have a height of approximately 180 feet above 
grade level.  While this will be the tallest observatory on Mauna Kea, it has been 
designed to minimize the height of the structure, in turn minimizing the visual impacts.  
The telescope itself has been designed to be much shorter, with a focal ratio14 of f/1.0, to 
allow for the smallest dome possible.  In addition, the enclosure has been designed to fit 
very tightly around the telescope, leaving just enough room for a person, only about 20 
inches, between the telescope and the dome.  For comparison purposes, the Keck 
Observatory consists of two telescopes each with mirrors 33 feet in diameter with a focal 
ratio of f/1.75; the diameter of each Keck dome is 121 feet.  If the TMT Observatory 
were to use the same ratio of mirror-to-dome size, it would result in a dome with a 
diameter of 364 feet, almost twice the current measurement. 

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

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

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

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

4.3.5 Geology, Soils, and Slope Stability 

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

 Grading in compliance with applicable standards; and 

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

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

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

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

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

4.3.6 Water Resources and Wastewater 

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

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

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

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

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

4.3.7 Solid and Hazardous Waste and Material Management 

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

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

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

 Storing a minimal amount of hazardous materials on site. 

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

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

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

 Leak detection systems and daily inspection of equipment handling hazardous materials. 

 Mandatory training of all personnel handling hazardous materials and waste. 

 Regular inspections by a Safety and Health Officer. 

4.3.8 Socioeconomic Conditions and Public Services and Facilities 

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

- Scholarships and mini-grants;  
- Educational programs; 
- College awards;  
- Educational programs specific to Hawaiian culture;  
- Educational programs specific to astronomy;  
- Educational programs specific to math and science; and  
- Community outreach. 

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

 Workforce Pipeline Program (WPP).  TMT is committed to partner with UH Hilo, 
Hawai'i Community College (HawCC), and the Department of Education (DOE) to help 
develop, implement, and sustain a comprehensive, proactive, results-oriented WPP that 
will lead to a highly qualified pool of local workers who could be considered for hiring 
into most job classes and salary levels.  Special emphasis will be given to those programs 
aimed at preparing local residents for science, engineering, and technical positions 
commanding higher wages.  Therefore, there will be a significant component in the WPP 
for higher education on the Island of Hawai'i. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4.3.9 Land Use Plans, Policies, and Controls 

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

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

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

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

4.3.10 Roadways and Traffic 

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

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

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

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

4.3.11 Power and Communications 

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

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

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

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

4.3.12 Noise 

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

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

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

                                                 
15 The R-value is a measure of thermal resistance; the higher the R-value, the better the material's insulation effectiveness.   
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outside of the TMT Observatory; measures could include acoustical louvers, tunnel duct 
wall treatments, and duct silencers.  These measures will further reduce the radius of the 
area exposed to noise greater than the Class A standard. 

 Other openings between the interior of the observatory and outdoors, such as air intake 
locations, will be furnished with measures to reduce noise discharging outside of the 
observatory, such as acoustical louvers. 

In addition, the Project will institute a Ride-Sharing Program that will be mandatory for TMT 
Observatory employees traveling beyond Hale Pōhaku.  There will be approximately five vehicle 
trips for the day shift and two for the night shift, assuming five per vehicle. 

4.3.13 Climate, Meteorology, Air Quality, and Lighting 

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

 TMT will prepare and implement a Ride-Sharing Program that will require all personnel 
working at the TMT Observatory to ride-share in observatory vehicles beyond Hale 
Pōhaku, or a lower elevation location, to the summit area.  The TMT vehicles will be 
selected based on balancing the needs for fuel efficiency, low emissions, and safety for 
transportation to the summit.  An average of 5 vehicles will be used for day-time trips 
and 2 for night-time trips.  This required ride sharing will reduce the total number of 
Project trips beyond Hale Pōhaku to the summit area to approximately 9 trips per day (7 
staff trips and 2 other trips, such as deliveries), and will further reduce the potential 
impact of the Project on air quality. 

 A roughly 1,600-foot-long portion of the Access Way will be paved through the SMA 
area.  This will reduce the generation of dust in the summit region, particularly near the 
SMA where dust could interfere with SMA operations and the alpine cinder cone habitat 
where dust can impact wēkiu bug habitat. 

 The TMT Observatory will coordinate the use of its AO laser guide stars with the other 
observatories on Mauna Kea using the existing Laser Traffic Control software system to 
minimize the interference between the various guide star systems in use, as well as their 
impact on other astronomical observations. 

4.4 Conservation Methods and Applications 

Although the TMT Project is located in the Conservation District, it is not specifically designed 
or oriented to implement conservation methods or applications, like an artificial reef, fish pond 
operation, commercial forestry, or other identified use might be.  The Project is not a 
conservation project, it is scientific research endeavor that requires the resources found in the 
Conservation District to be successful (i.e. isolation, altitude, and lack of interfering light 
sources).  The findings of the research performed by TMT may provide inspiration for the people 
around the world and Hawaii to conserve the earth's and the state's resources.  Certain purposes 
of the Project have conservation themes or could lead to conservation attitudes, including: 
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 Knowledge growth.  With TMT, many of the most fundamental questions of the coming 
decades could be addressed, such as:  What is the nature and composition of the 
Universe?; How do stars and planets form?; and Is there life elsewhere in the Universe? 

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

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

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

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

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

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

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

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

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

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

The TMT Headquarters, located outside the Conservation District will also implement certain 
conservation methods and applications.  These include: 
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 Energy saving devices will be incorporated into all Project facilities; plans include:  solar 
hot water systems, photo voltaic power systems, energy efficient light fixtures controlled 
by occupancy sensors, efficient Energy Start electrical appliances at all facilities, and 
design with local knowledge to maximize the use of natural ventilation and lighting at the 
Headquarters. 

 Development of a Waste Minimization Plan (WMP), which will include an annual energy 
audit of energy use by the Project.  The Project's WMP will follow the State of Hawai'i's 
WMP and develop procedures for efficient operation through the use of appropriate 
planning techniques and methods and utilizing the best available technologies for 
operations to reduce solid waste generation.  The WMP will be regularly updated to 
include the most current methods to reduce the amount of waste generated at the facility, 
as new products and practices become available.  The WMP will call for the removal of 
all unnecessary packaging materials at the Headquarters receiving dock before 
transporting items to the summit.  This will reduce the generation of solid waste at the 
TMT Observatory.  The TMT waste minimization planning has found ways to avoid the 
use of materials that contain certain hazardous materials, including acetone and methyl 
ethyl ketone. 

A TMT Energy Roundtable meeting was held on September 8, 2009, with representatives from 
HELCO, the Department of Energy (DOE)/National Renewable Energy Laboratory (NREL), 
Pacific International Center for High Technology Research (PICHTR), and Hawai'i Clean 
Energy Initiative.  The importance of maximizing energy efficiency in the design of TMT's 
facilities was emphasized at this meeting.  As part of TMT's design work there is an active 
program to analyze the environmental heat loads and energy usage in the telescope enclosure and 
supporting facilities.  Appropriate energy saving designs will be employed into all aspects of the 
buildings and facility design including:  high R-rated insulation panels, radiant exterior barriers, 
high performance window glazing, and air infiltration sealing. 

4.5 Decommissioning of Observatories 

The decommissioning of observatories is an effective mitigation measure addressing the impacts 
of astronomy related development on Mauna Kea.  As a measure addressing TMT's impact on 
Mauna Kea resources, the TMT Observatory and the extent of the Access Way exclusively used 
to access the TMT Observatory would be dismantled and the site restored at the end of the TMT 
Observatory's useful life in compliance with the Decommissioning Plan and amendments.  In 
addition, as discussed below, the University intends to address the cumulative impact of 
astronomy related development on Mauna Kea by seeking the decommissioning, deconstruction, 
and site restoration of observatories.  The University intends that the number of Mauna Kea 
observatories will be incrementally reduced as observatories reach the end of their useful life and 
it is determined that decommissioning and deconstruction is the most appropriate path to follow.   

The Decommissioning Plan provides a framework for the eventual removal of observatories and 
site restoration that is acceptable to both the University and DLNR.  It ensures that BLNR as 
lessor, the University as lessee and the individual observatories as sublessees have clear 
expectations of the decommissioning process.  Decommissioning refers to a process that results 
in the partial or total removal of all structures associated with an observatory and the reasonable 
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restoration of the facility site, to the greatest extent possible, to its preconstruction condition.  
Below is a basic timeline of the decommissioning process.  

Table 4-12:  Decommissioning Timeline 
Activity Deadline 

Notice of Intent 

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

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

Environmental Due Diligence Review 

Phase I Environmental Site Assessment Completed within six (6) months of NOI filing 

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

Within one (1) year of Phase I ESA 

MKMB and DLNR-OCCL approval Within six (6) months of Phase I ESA, Phase II ESA, risk 
assessment, or RAP 

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

Site Deconstruction and Removal Plan 

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

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

Conservation District Use Application, if needed16 One to two (1-2) years prior to start of deconstruction 

Other permits, as needed17 One (1) year prior to start of deconstruction 

OMKM Review; MKMB and DLNR-OCCL approval Required prior to commencing implementation of SDRP 

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

Site Restoration Plan 

Submission of Site Restoration Plan to UH and DLNR-
OCCL 

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

OMKM Review; MKMB and DLNR-OCCL Approval Required prior to commencing implementation of SRP 

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

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

                                                 
16 CDUP application would likely cover deconstruction and removal plans, as well as restoration plans. 
17 Permits would likely cover deconstruction and removal plans, as well as restoration plans. 
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4.5.1 Observatory Decommissioning - Mitigation of Astronomy 
Related Development 

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

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

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

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

Table 4-13:  Current Number of Observatories 
Observatory Count 

Current Observatories in the Astronomy Precinct  

Optical/infrared:  CFHT, UH 2.2m, Gemini, IRTF, UHH 0.9m, Keck, Subaru, and UKIRT 8 

Submillimeter/Radio:  SMA, JCMT, and CSO 3 

Current Observatories in MKSR but outside Astronomy Precinct  

Radio:  VLBA 1 

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

Observatories to Remain or be Replaced in the Astronomy Precinct by 2033  

Optical/infrared:  CFHT, UH 2.2m, Gemini, IRTF, UHH 0.9m, Keck, and Subaru 7 

Submillimeter/radio:  One of the three submillimeter observatories (SMA, JCMT, or CSO) 1 

Observatories Estimated to be Removed and Not Replaced by 2033  

UKIRT and VLBA  

Two of the three radio telescopes (SMA, JCMT, or CSO)   

New Observatory on a New Site in the Astronomy Precinct by 2033  

Thirty Meter Telescope  1 

Total Observatories in the MKSR by 2033 9 

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

4.5.2 TMT Project Decommissioning 

The TMT Observatory and the extent of the Access Way exclusively used to access the TMT 
Observatory would be dismantled and the site restored at the end of the TMT Observatory's life 
in compliance with the Decommissioning Plan.  Deconstruction and site restoration efforts 
would be managed by TMT with oversight by OMKM.  It is envisioned that a process similar to 
the MKMB-approved Project Review Process would be established to review, guide, and 
recommend the disposition of a site, including site restoration.  Reviewers would include 
OMKM, Kahu Kū Mauna, with MKMB approval required.   

Site Decommissioning Plan 

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

Notice of Intent (NOI) 

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

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

Site Deconstruction and Removal Plan (SDRP) 

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

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

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

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

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

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

Site Restoration Plan (SRP) 

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

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

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

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

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

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

Management Actions 

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

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

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

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

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

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

This section discusses monitoring and reporting during the operational phase of the Project.  The 
Construction Plan (Appendix B) provides strategies and components of monitoring and reporting 
during the construction phase of the Project.  The Draft Historic Preservation Mitigation Plan 
(Appendix A) also provides greater detail concerning archaeological and cultural monitoring 
during construction. 

5.1 Monitoring Strategies 

Monitoring is performed to evaluate whether the management actions are achieving their goals.  
Overall, this Management Plan has been prepared to comply with the provisions of the CMP, and 
thereby, reduce the Project's impact on environmental resources in the area. 

 On-Going: 
- Keep a log of incidents and observations occurring outside the TMT Observatory.  

This would include items such as observing wēkiu bugs or other wildlife in the 
area, observing cultural activities in the area, and observing visitors engaged in 
inappropriate activities.  Information recorded in this log would be used to 
enhance the management of Mauna Kea resources in the TMT Project area. 

- Keep a log of incidents and observations occurring inside the TMT Observatory.  
This would include items such as observing ants or other potentially invasive 
species, disposal of wastewater, and spills. 

- Keep a log of emergency situations (i.e., health emergencies, accidents, and fire) 
and maintain records summarizing response actions, timeliness, and lessons 
learned. 

- Should any construction or unusual maintenance activities take place (e.g. ground 
disturbance or installation of large equipment that could potentially harbor 
invasive species), the appropriate measures outlined in the Construction Plan 
(Appendix B) and Mitigation Plan (Appendix A) would be implemented in 
consultation with OMKM. 

- Per CMP Management Action CR-14:  Immediately report any disturbance of an 
archaeological site or burial site to the rangers, DOCARE, Kahu Kū Mauna, and 
SHPD. 

 Annually: 
- Provide OMKM with information about TMT's activities, potential new actions, 

goals, and objectives in the coming year.  Make any necessary revisions to (a) the 
annual Cultural and Natural Resources Training Program, and (b) other materials 
and plans used by TMT. 

- Complete the Project-wide energy audit. 
- Complete the Project-wide Waste Minimization Plan audit. 
- Complete audit of water use. 
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- Cooperate with OMKM with its twice annual inspection of the TMT Project site 
for evidence of CDUP and TMT Management Plan violations. 

- Observe the surrounding habitat from the edge of the TMT graded area for 
evidence that the surrounding area has been impacted by new trails or other 
impacts or developments that are counter to the TMT Management Plan and 
training received by TMT staff. 

 Every 5 years: 
- Perform annual actions, including coordination with OMKM on their Five-Year 

Progress Report.  Make any necessary revisions to (a) the TMT Management 
Plan, (b) the annual Cultural and Natural Resources Training Program, and (c) 
other materials and plans used by TMT. 

- Obtain an aerial photograph of the TMT site area to evaluate if the surrounding 
area has been impacted by new trails or other developments that are counter to the 
TMT Management Plan and training received by TMT staff. 

5.2 Time Duration of Management Plans 

This TMT Management Plan shall be in force throughout the period of the CDUP.  Therefore, 
the TMT Management Plan would be in force throughout the period that the TMT Observatory is 
being built, operated, and decommissioned. 

Once this TMT Management Plan is approved as part of the CDUP for the TMT Project, it 
would be considered the approved Management Plan for the TMT Project.  TMT would be 
responsible for implementing the TMT Management Plan and ensuring adherence to its 
provisions.  The TMT Management Plan should be updated every five years, as necessary, based 
on (a) updates to the Mauna Kea CMP; (b) based on strengths or weaknesses revealed through 
the monitoring and reporting program; (c) relevant new or modified laws, regulations, and 
policies; and (d) modifications to the operation of the TMT Observatory. 

5.3 Annual Reporting Requirements & Schedule 

TMT would file both annual reports and five-year reports with OMKM.  The annual and five-
year reports would be prepared by TMT and submitted to OMKM by the last day of December.  
The reports would include information recorded in the on-going logs (outside log, inside log, and 
emergency log), records of annual staff Cultural and Natural Resources Training Program 
completion, and findings/outcomes of annual audits and inspections. 
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Appendix B. Construction Plan 

This Construction Plan covers the three Project components to be built within the Conservation 
District:  (1) the Access Way, (2) the TMT Observatory, and (3) utility extensions and upgrades.  
It outlines the anticipated construction schedule and the methods to be employed to complete the 
work are also described. 

The contractor(s) selected to build the TMT Observatory and Access Way will be required, in its 
contract documents, to comply with the mitigation measures outlined in the Final EIS.  This will 
entail complying with (and in some cases preparing) the following: 

 Reporting Plan.  A Reporting Plan will be developed by TMT and their contactor and 
implemented in coordination with OMKM to provide information from construction 
activities to OMKM.  This plan and its implementation will comply with CMP 
Management Action C-4. 

 Project-specific Safety and Accident Prevention Plan.  TMT‟s contractor will prepare this 
plan. 

 Cultural and Archaeological Monitoring Plan.  A draft of this plan is provided as a 
component of the Draft Historic Preservation Mitigation Plan (Appendix A of the TMT 
Project Management Plan).  This plan will be refined as the design and schedule for TMT 
construction is finalized; the plan will then be submitted to SHPD for review and 
approval.  The plan requires an independent construction monitor who will have 
oversight and authority to insure that all aspects of ground based work comply with 
protocols and permit requirements.  This plan and its implementation will comply with 
CMP Management Actions C-1, C-5, and C-6 plus HAR section 13-279. 

 Cultural and Natural Resources Training Program.  This program will be developed by 
OMKM in coordination with TMT and other stakeholders.  Construction workers will be 
required to receive annual cultural and natural resources training in compliance with 
CMP Management Actions C-7 and C-8. 

 Invasive Species Prevention and Control Program.  This program is described in Section 
1.6 below and will be further refined by TMT and their selected contractor in 
coordination with OMKM.  This plan will comply with CMP Management Action C-9. 

 Waste Minimization Plan.  TMT‟s contractor will prepare this plan as it relates to the 
construction phase of the Project. 

 Ride-Sharing Program.  TMT‟s contractor will prepare the construction phase part of this 
plan based on the framework provided in Section 3.15.2 of the Final EIS. 

 Fire Prevention and Response Plan.  TMT‟s contractor will prepare this plan based on the 
framework provided in Section 3.15.2 of the Final EIS, if applicable. 

 Rock Movement Plan.  TMT and their contractor will prepare this plan in coordination 
with OMKM based on the framework provided in Section 1.2.1 below.  This plan will 
comply with CMP Management Action C-3. 
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 National Pollutant Discharge Elimination System (NPDES) permit.  The Project will 
obtain a Notice of General Permit Coverage (NGPC) for general construction activities.  
The contractor will prepare a Site-Specific Best Management Practice (BMP) plan and 
submit it to the State of Hawai„i Department of Health (HDOH) for review prior to 
construction.  The BMP plan will include a Materials Storage/Waste Management Plan 
and Spill Prevention and Response Plan; the plan will include measures outlined in 
Sections 3.15.1 and 3.15.2 of the Final EIS, including measures related to Erosion and 
Water Quality, Solid and Hazardous Materials and Waste, Air Quality and Lighting, and 
Additional Disturbance and Encroachment.  This permit and component plans will 
comply with CMP Management Action C-2. 

 Noise permit and noise variance.  TMT‟s contractor will obtain and comply with both a 
noise permit and a noise variance, as applicable. 

 Oversize and Overweight Vehicles Permit (OOVP).  TMT‟s contractor will obtain and 
comply with an OOVP, as applicable. 

1.1 Schedule 

The conceptual Project construction schedule is presented in Table B-1.  Project construction 
could begin as early as 2011 and take approximately seven years to complete.   

Table B-1:  Anticipated Construction Timeline 
Phase Start End 

Grading and foundation 2011 2013 

 Access Way 2011 2012 

 TMT Observatory 13N Site grading 2011 2012 

 TMT Observatory foundation 2012 2013 

Electrical upgrades 2012 2012 

Observatory construction 2012 2017 

 Dome assembly (exterior cranes active) 2013 2015 

 Internal telescope assembly 2015 2017 

 Support building construction (including foundation) 2015 2017 

Observatory finish 2015 2017 

Batch Plant Staging Area restoration/naturalization 2017 2017 

Telescope/instrument testing 2017 2018 
Source:  TMT Observatory Corporation, July 17, 2010. 

Drawings illustrating the construction phasing are provided in Attachment A. 

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

1.2 Grading, Underground Utilities, and Foundation 

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

1.2.1 Rock Movement Plan 

Project construction will require the excavation of rock from the TMT Observatory site and 
along the Access Way.  Along the Access Way, the need to excavate rock is primarily governed 
by the need to generate a smoothly sloping road and the need to bury utilities within the Access 
Way.  At the TMT Observatory site, excavation is necessary to prepare a level work surface plus 
place a foundation for the telescope and the observatory dome.  TMT and their contractor will 
prepare a Rock Movement Plan prior to construction in compliance with CMP Management 
Action C-3 and submit it to the Office of Mauna Kea Management (OMKM) for review and 
approval.  The Rock Movement Plan will detail excavation and grading activities.   

Preliminary engineering plans indicate that the total volume of excavated material (“cut” 
material) will be 64,000 cubic yards.  These preliminary engineering plans, which illustrate 
proposed changes in contours, are included in Attachment B.  The estimated cut and fill volumes 
are based on geotechnical assumptions concerning the subsurface in the area and could change 
following the completion of geotechnical borings.  As summarized in Table B-2, roughly 32,000 
cubic yards of the cut material will be reused at the TMT Observatory site or Access Way.  An 
estimated 32,000 cubic yards of material will be excess cut and will be used to provide some 
restoration of the Batch Plant Staging Area and a portion of which will be stored at a location 
designated by OMKM for use as determined by OMKM.  By using most of the material on the 
TMT Observatory site and Access Way, that material will be available for later use to restore the 
TMT Observatory site and the portion of the Access Way exclusively used by TMT during 
decommissioning.   

Table B-2:  Estimated Cut and Fill Volumes 

Site 
Cut 

(cubic yards) 
Fill 

(cubic yards) 
TMT Observatory 13N site 34,000 29,000 

Access Way 30,000 3,000 

Batch Plant Staging Area None 30,000 

Saved for OMKM Use NA 2,000 
Source:  TMT Observatory Corporation, July 17, 2010. 

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

1.2.2 Batch Plant 

TMT will re-establish a temporary concrete batch plant at the previously utilized “Batch Plant 
Staging Area”.  Prior to utilizing the Batch Plan Staging Area, the site will be cleared of invasive 
species to the extent practicable, if any are observed by a biologist inspecting the area prior to 
use.  Best management practices (BMPs) will also be installed to (a) limit the potential for the 
later establishment of invasive species; (b) limit the production of dust and mud; (c) limit and 
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control stormwater run-on, runoff, and quality; and (d) prevent disturbance of undisturbed areas 
beyond the previously disturbed batch plant area. 

The batch plant will be required to produce roughly 5,900 cubic yards of concrete for the TMT 
Observatory foundations.  As discussed above, this volume is an estimate based on geotechnical 
assumptions concerning the subsurface in the area and could change following the completion of 
geotechnical borings. 

No mass grading of the Batch Plant Staging Area is planned prior to use of the site as a batch 
plant other than the storage of excess material from the TMT Observatory site and Access Way 
within the area.  The stored material will be placed such that the entire Batch Plant Staging Area 
can be utilized (i.e., it will be graded and compacted after placement so that it can be driven over 
rather than left in a pile).  The Project will utilize the area using a layout similar to that used by 
previous projects that utilized the area as a batch plant.  During the Project‟s use of the Batch 
Plant Staging Area there will be temporary stockpiles of soil and rock, a concrete batch plant, 
and construction materials staged within the area. 

Once the Project‟s use of the Batch Plant Staging Area is complete, the stored excess material 
will be regraded.  The excess material will be utilized to restore/naturalize the Batch Plant 
Staging Area to the degree practicable.  A portion or all of the excess material will be spread 
over a portion of the Batch Plant Staging Area in such a way as to create a rough, more natural 
surface that could not be driven over.  Some of the excess material may be left in a stockpile 
within the Batch Plant Staging Area depending on OMKM‟s desires.  This restoration of the 
Batch Plant Staging Area would reduce the size of the Batch Plant Staging Area that could be 
used for parking and other uses following the construction of the TMT Observatory; however, 
the restored area could be temporarily reclaimed as a staging area by future projects, if needed. 

1.2.3 Access Way 

The Access Way has two distinct sections (1) the southernmost portion where the Access Way 
will follow existing roads on cinder, and (2) the rest of the Access Way where it will primarily 
follow existing roads on lava flows.  These two sections are discussed below. 

Southernmost Cinder Section 

Generally, grading along the Access Way will be performed to achieve a smooth and level travel 
surface.  In the cinder section, the existing 4-wheel drive road (the “jeep trail”) travel surface has 
degraded over the years and no longer provides a level travel surface.  Where the Access Way 
occurs on the cinder lower slope of Pu„u Hau„oki, the Access Way features will be as illustrated 
in Figure B-1 – a 12 foot wide paved travel way (1 lane), a four foot paved shoulder with 
drainage channel and guardrail, and slope graded to 2.5:1. 
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Figure B-1:  Cross Section of Access Way in Southernmost Cinder Section Overlapping 4-
Wheel Drive Road 

Lava Flow Section 

Generally, grading along the Access Way will be performed to achieve a smooth travel surface.  
In the lava flow section the Access Way will follow an existing SMA road and the 4-wheel drive 
road through Area E.  Although the SMA road already provides a smooth travel surface, grading 
will be done to raise the grade of the travel surface in order to protect the SMA utilities under the 
roadway, as illustrated in Figure B-2.  During early construction activities when sufficient 
material has not been cut to install the 18-inch cushion over the SMA utilities as shown in the 
figure, steel plates will be used to cover and protect the SMA utilities until sufficient material is 
available. 

Figure B-2:  General Cross Section of Access Way in Lava Flow Section Overlapping SMA 
Road 

In addition to the steps discussed above to protect the SMA utilities where the SMA utilities and 
TMT utilities run parallel to each other, additional measures will be taken where they cross.  
They will cross at two points – (1) where the SMA road branches to a SMA pad on the east side 
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of the SMA Area near where the Access Way comes off the cinder cone, and (2) where the SMA 
road and the 4-wheel drive road split.  At those locations additional measures will be taken to 
protect the SMA utilities, including the use of steel plates and additional cushion so that the 
TMT utilities can cross over the SMA utilities but still provide the necessary cover over the TMT 
utilities. 

The 4-wheel drive road portion in the cinder cone section will have to be graded to a greater 
extent because it is not straight and the slope changes dramatically.  Throughout the lava flow 
section, the Access Way features will be as illustrated in Figure B-3 – a 24 foot wide gravel 
travel way (two lanes), one foot shoulders, and slopes graded to 2.5:1.  The slopes beyond the 
shoulder of the Access Way will vary depending on the topography and steeper embankment 
slopes may be used depending on geotechnical conditions encountered. 

Figure B-3:  General Cross Section of Access Way in Lava Flow Section Overlapping 4-
Wheel Drive Road 

Utilities 

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

1.2.4 TMT Observatory 

The limits of grading activities (the area that will be affected by the cut and fill), the existing 
contours, and proposed contours at the TMT Observatory 13N site are shown in Figure B-4.  
Grading and foundation details are illustrated on preliminary plans included in Attachment A and 
B. 
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Figure B-4:  TMT Observatory 13N Site Grading Plan 

The construction at the TMT Observatory site will start with the rough grading of the 13N site, 
followed by the excavation for foundations, as depicted in the construction sequence drawings 
provided in Attachment A.   

The TMT pier foundation will consist of a continuous, circular outer wall shallow concrete 
spread footing that will bear on the soil at a depth of approximately 20 feet below the finished 
floor grade.  There will be a central shallow concrete pad for a pintle bearing, used to hold the 
center of rotation of the telescope in place when at rest, that will bear on the soil at a depth of 16 
feet below finished floor grade.  The central shallow concrete pad will be connected to the 
telescope pier outer wall and footing with six radial concrete spokes.  A utility tunnel bearing on 
the soil at a depth of 21.5 feet below the finished floor elevation will connect the telescope pier 
with the mechanical equipment room on the utility level of the support building.  A utility tunnel 
for venting warm air from the mechanical room out to the north side of the site will bear on the 
soil at a depth of 21.5 feet below the finished floor elevation.   

The dome foundation will be shallow continuous spread footings bearing at a varying depth of 6 
to 10 feet below finished floor grade, depending on the depth of original rock.  Floors will be 
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concrete slabs-on-grade bearing on a six-inch layer of material obtained from excavated (cut) 
material.  Some utility piping and conduit will be located below the concrete floor slabs.   

The support building foundation will consist of shallow spread footings bearing at approximately 
6 feet below the finished floor grade.  Floors will be concrete slabs-on-grade bearing on a six-
inch layer of material obtained from excavated (cut) material.   

An electrical grounding system will be installed in the excavations for the dome and support 
building foundation footings.  Beneath the dome footings, the grounding system will consist of a 
grid of #3/0 cables (10 feet by 10 feet cable grid spacing) will be placed prior to pouring the 
concrete.  Beneath the support building footings, the ground system will consist of #3/0 cables 
placed at the bottom of the excavations prior to pouring concrete. 

1.2.5 Utilities 

As discussed in Section 1.2.3, electrical and communication utilities exclusively for TMT will be 
located under the roadway in the Access Way.  Underground utilities from the HELCO electrical 
substation to the switch boxes near the SMA building (which are shared with other uses in the 
summit region), will also be upgraded.  This activity will include the replacement of existing 
conductors in existing conduits.  In order to avoid interruption of services to current 
observatories and uses in the summit region, this work will be performed using the following 
steps: 

 Transition all existing electrical loads to one of the two existing transformers and 
conductors. 

 Remove and properly dispose/recycle the unused transformer and conductor. 

 Install a new, larger-capacity transformer within the HELCO compound and conductor in 
the recently vacated conduit. 

 Transition all electrical loads to the new transformer and conductor. 

 Remove and properly dispose/recycle the unused transformer and conductor. 

 Install a new, larger-capacity transformer within the HELCO compound and conductor in 
the recently vacated conduit. 

 Allocate the electrical loads between the two transformers and conductors as appropriate. 

The removal and replacement of the transformers is discussed in Section 1.3.4.  The removal and 
replacement of the conductor will be done by accessing the handholds along the conduit, which 
is within a 20-foot wide HELCO electrical easement within the Mauna Kea Forest Reserve, 
Mauna Kea Ice Age NAR, and MKSR.  The handholds are spaced roughly 300 feet apart for the 
length of the conduit and will be accessed only by driving along the utility easement. 

1.3 Above Ground Construction 

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

Project Component 
Gross Floor Area 

(square feet) 
Net Floor Area 
(square feet) 

Height 
(feet above finished grade) 

Observatory Dome 34,304 31,400 
26.5 (fixed enclosure) 
183.7 (top of dome) 

Support Building 18,376 15,961 26 
Source:  TMT Observatory Corporation, July 17, 2010. 

1.3.1 Dome Construction 

Crane Selection Process 

Prior to determining how the dome would be built, the equipment that would be used to build it 
had to be selected.  The biggest consideration is what type of crane will be used.  Three crane 
options were considered:  gantry type, tower type, and crawler type cranes.   

The pros and cons of each viable option are outlined in Table B-4.  Based on the review 
performed, a 300-ton crawler crane, in combination with a 200-ton assisting crawler crane, was 
selected to be used to erect the dome. 

Table B-4:  Crane Option Pros and Cons 
Crane 
Option 

Pros Cons 

Gantry 
Crane 

 Can be custom-designed to take construction 
loads and wind loads and meet project specific 
needs with additional built-in safety redundancy. 

 Possibility with variation to lower crane when 
storms are forecast. 

 Requires track and foundations be installed, 
which would be complex as it would have to be 
circular due to site restrictions. 

 Requires assist crane to erect and dismantle. 

 Need additional clearance around enclosure so 
there is space between gantry rail and the dome 
to transport large pieces.  This would require a 
larger flat area around the dome and, therefore, 
result in a larger area of impact to the 
environment. 

 Serious safety issues with lifting large pieces 
right next to the crane supports, as these could 
collide with the crane during windy conditions.  
This could be mitigated by using widely spread 
columns; however, this would increase the 
impact to the environment. 



 

Page B-10 TMT Management Plan Appendix B – Construction Plan 
 

Crane 
Option 

Pros Cons 

Tower 
Crane 

 Quick set up and erection time for this option.   

 Has the option of one tower crane in the center in 
order to perform all lifting operations from one 
point.   

 Has the option of having the crane on a track 
around the enclosure so the crane can 
maneuver.   

 Some tower cranes have been rated to work at 
45 mile-per-hour winds.  These are readily 
available.   

 Additional cost and labor impacts for having an 
assist crane with enough boom and capacity to 
erect and dismantle the tower crane.   

 Cannot erect the whole enclosure using this 
option.  An assist mobile crane with enough 
boom and capacity has to be used to install the 
shutter plug.   

 Has to be set up permanently and cannot be 
lowered during ice storms.   

 May not be safe during ice storms with the 40-
meter boom hanging out over the enclosure at all 
times.   

 Possibility of frequent break downs and seize up 
of mechanical parts at higher altitudes due to ice 
storms.   

Crawler 
Crane 

 Can be assembled and disassembled without the 
aid of another crane.   

 Can maneuver around to perform lifts.   

 Boom can be readily lowered at the end of every 
shift and during heavy winds to reduce the risk of 
tipping due to heavy wind loads.   

 Main boom and jib can be assembled in various 
lengths; the boom can be lengthened at various 
stages to reach higher areas as the job 
progresses.   

 Easy access to mechanical parts as most are 
located near ground behind the operator cab.   

 Wind charts are available for most crawler cranes 
to use as guidelines.   

 Susceptible to tipping during high wind loads.   

 Requires ground preparation around the 
enclosure to take the required bearing load.   

After a thorough review, it was concluded that an assist crane with considerable boom reach 
would be required to erect and dismantle both of the tower crane options.  Also, the tower crane 
option does not provide any advantage in terms of wind safety; the tower crane could be 
considered even less safe than the crawler crane option since it cannot be lowered during strong 
winds.  This is particularly important at Mauna Kea where strong winds are frequently combined 
with ice storms, which greatly increases both the weight on the crane structure and the wind 
cross section.  The gantry crane option does not provide any advantage over the crawler crane 
option, and would require a larger area to be disturbed, increasing the Project impacts to the 
environment.  This leaves the crawler crane option as the preferred crane option for construction 
of the TMT Observatory at the 13N Site.   

Crawler Crane Construction Plan 

A Manitowoc 2250 crane with 300 ton lifting capacity in combination with a 200 ton hydraulic 
assist crane, or similar, will be used to erect the enclosure and telescope structures.  The 
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following subsections discuss the construction plan for the crawler crane option at the 13N site, 
including topics such as site layout and crane maneuvering.   

Site Layout and Crane Access 

It is envisioned that the crawler crane would be transported to the 13N site via transport trailers 
and assembled on site.  An advantage of this type of crane is that is can be assembled without 
assistance from a second crane.   

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

Ground preparations must be made to take the full bearing load of the crane out to the 40-foot 
width in the specified setup areas.  The crawler crane has a pressure on the ground of 3,400 psf 
with no load.  With a 45 ton load (the likely maximum during this project), the pressure on the 
ground is 5,600 psf.  Ground preparations to handle this load can be achieved by (1) preparing 
the soil, but this may not be possible and will only be known once the geotechnical studies have 
been completed, (2) temporary foundations, or (3) crane mats that spread the load further than 
the track widths. 

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

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

Figure B–7 below shows the boom lay down scenarios for the crawler crane at the 13N Site.   
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Figure B–7:  Crawler Crane Boom Lay Down Scenarios 

The enclosure structure will be built in two phases.  The first phase involves building the 
enclosure structure to the point where the enclosure is fully enclosed.  The second phase involves 
all work with regards to the mechanical setup, electrical install, insulation install, 
commissioning, and testing.  Materials staging will be performed in the flat graded areas around 
the work area; during dome construction this is primarily the area west of the dome.   

Crane Maneuvering 

The crawler crane can readily maneuver around the site with minimum effort.  Repositioning of 
the crane does not require it to boom down or be dismantled.  To move the crane, all that needs 
to be done is to boom up and move to the desired location.  That it requires minimum effort to 
reposition is another advantage of having a mobile crane onsite. 

Observatory Dome Specifications 

The dome will be a Calotte type enclosure with the following dimensions: 

Exterior radius:  108 feet (33.0 meters) 

Interior stay-clear radius:  95 feet (29.0 meters) 

Aperture (a.k.a. shutter, door, etc) diameter:  102 feet 6 inches (31.25 meters) 

Aperture pointing:  0 to 65 degrees zenith 
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 Height of dome center:  75 feet 5-1/2 inches (23.0 meters) above observatory floor 
elevation 

Figure B-8:  Rotating Enclosure and Telescope Overview 

1.3.2 Telescope Construction 

Once the dome has been assembled, the telescope will be built within the dome.  The 
construction will be accomplished by delivering telescope components directly into the dome on 
trucks and then assembling them using a hydraulic crane working inside the enclosure.  The 
entire telescope structure will have been assembled where it is fabricated to ensure that the 
pieces fit together properly and will achieve the required tolerances.  The telescope structure will 
then be disassembled and transported to the site in pieces. 

The actual mirror surfaces will not be delivered to the site until the support building described in 
the following section has been completed. 

1.3.3 Support Building Construction 
Once the large structural components of the telescope have been delivered to the dome and 
assembled, the construction of the support building will begin.  The support building is a 
relatively standard building and no special construction equipment will be required to build it.  
All building details with indicated use, including floor plans, are illustrated on preliminary 
design plans in Attachment B.    
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Table B-5 summarizes the support building use areas and their respective floor area and Figure 
B-9 provides a general illustration of the support building floor plan. 
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Table B-5:  Summary of Support Building Areas 

Use 
Net Floor Area 
(square feet) 

Utility and Mechanical Rooms 9,939 

Mirror Cleaning, Coating, Staging 2,072 

Computer Room and Laboratory 1,485 

Office, Control, Conference, Kitchen Rooms 1,986 

Restrooms 276 

Visitors Lobby 203 

Total 15,961 

 

Figure B-9:  Support Building Floor Plan 

1.3.4 Transformer Replacement 

As discussed in Section 1.2.5, the two transformers in the HELCO compound near Hale Pōhaku 
will be upgraded.  The existing transformers will be removed and disposed of properly and new, 
higher-capacity transformers installed in their former location.  This work will be achieved using 
truck-mounted cranes to position the equipment.  The crane will be positioned on the existing 
roadway just outside the compound fence.  Flat-bed trucks will be used to deliver and remove the 
equipment and will travel on existing roadways. 
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1.4 Port Staging Area and Transportation to Summit Area 

Outside of the Conservation District near the port where materials are received on-island TMT 
will lease a “Port Staging Area”.  The Port Staging Area has not been selected yet.  Figure B-10 
illustrates a potential Port Staging Area layout.  This layout would be modified to fit the site 
selected but the figure provides an overview of the types of activities that would take place at the 
Port Staging Area.  Prior to utilizing the Port Staging Area, the site would be cleared of invasive 
species to the extent possible and best management practices (BMPs) installed to (a) limit the 
potential for the later establishment of invasive species; (b) limit the production of dust and mud; 
and (c) limit and control stormwater run-on, runoff, and quality. 

Figure B-10:  Potential Port Staging Area Layout 

Activities conducted at the Port Staging Area will include: 

 Receiving/unpacking area.  In this area materials received will be unpacked and excess 
packaging disposed of. 

 Testing and pre-assembly area.  In this are materials will be tested for use on the 
construction site and assembled to the extent possible prior to being transported to the 
summit region. 
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 Cleaning, washing, and inspection area.  In this area materials and equipment will be 
cleaned and prepared for transportation to the summit region.  Both the materials being 
transported and the vehicles transporting them will be cleaned and inspected, per the 
discussion in Section 1.6.  Only minimal packing materials will be used. 

Materials and equipment transport between the Port Staging Area or other area outside of the 
Conservation District to the summit region will follow a set route established using the 
Oversized and Overweight Vehicles Permit (OOVP) process administered by the State of 
Hawai„i Department of Transportation (HDOT).  Transport will be along established paved roads 
only.  Drivers will not be allowed to divert from the route or stop for an extended period or time 
once cleared to transport materials and/or equipment to the summit region. 

1.5 Construction Monitoring in the Conservation District 

During all construction related activities in the Conservation District, TMT will comply with 
CMP Management Action C-1, which calls for an on-site construction monitor who will have 
authority to order any and all construction activity cease if and when, in the construction 
monitor‟s judgment, (a) there has been a violation of the permit that warrants cessation of 
construction activities, or (b) that continued construction activity would unduly harm cultural 
resources; provided that the construction monitor‟s order to cease construction activities be for a 
period not to exceed seventy two (72) hours for each incident.  A separate draft Cultural and 
Archaeological Monitoring Plan presented as section of the Draft Historic Preservation 
Mitigation Plan (Appendix A of the TMT Project Management Plan) spells out the details of 
monitoring related to cultural resources.  These details will be refined as the design and schedule 
for TMT construction is finalized; the monitoring plan will then be submitted for approval to 
SHPD.  Components of the monitoring plan include: 

 Monitors, such as archaeologists, will have the appropriate training and experience, be 
selected by OMKM and approved by DLNR. 

 A trained archaeologist and cultural specialist will be on site to monitor any impacts, real 
or potential, of construction activities on archaeological and historical resources. 

 The trained archaeological cultural specialist will be funded by TMT. 

All orders to cease construction issued by the construction monitor will immediately be reported 
to OMKM and DLNR.  The monitoring provisions are consistent with the CMP and previous 
conditions on CDUPs approved by BLNR.   
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Figure B-11:  Construction Monitoring Organization Chart 

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

1.6 Invasive Species Prevention and Control Program 

This program is described below and will be further refined by TMT and their selected 
contractor in coordination with OMKM. 

Movement of construction materials, earthmoving equipment, and vehicles to the construction 
areas may introduce non-indigenous weedy flora or invasive fauna pests to the Mauna Kea 
summit region or Hale Pōhaku.  These alien species can out-compete and displace native species 
and thereby reduce their populations.  The CMP requires this potential impact be addressed by 
new developments.  Packaging material will be redone at the Port Staging Area prior to 
continuing up the mountain.  To comply, the Project has developed and will implement an 
Invasive Species Prevention and Control Program to address this potential impact.  Components 
of the program regarding materials movement during the construction phase include: 

OMKM 

Construction Monitor 

Permit and EIS 

Compliance 

Cultural and 

Archaeological 

Monitoring Plan 

Invasive Species 

Prevention and Control 

Program 

Other Compliance Issues 

Archaeologist 

Cultural Specialist 

Biologist(s) 

Inspectors 

Inspectors 

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

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

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

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

 Washing/Cleaning.  Materials and clothing will be washed or otherwise cleaned prior to 
proceeding above Saddle Road.  This will be done at lower elevation baseyards, such as 
the Port Staging Area, and will include: 

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

- A requirement that waste containers be regularly pressure-washed using steam 
and/or soap to reduce odors that may attract bugs.  This will include containers at 
the Port Staging Area. 

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

 Inspections.  Prior to proceeding to the summit region from the Port Staging Area or 
other location, all construction materials, equipment, crates, and containers carrying 
materials and equipment which are of substantial size and capable of harboring invasive 
flora and fauna will be inspected and certified free of invasive species by a trained 
biologist, selected by OMKM and approved by the DLNR. 

The Invasive Species Prevention and Control Program will be part of project plans and 
specifications for construction bidding.  The implementation of this plan will reduce the potential 
for accidental introduction of non-indigenous species and reduce the likelihood of adverse 
impacts associated with invasive species.   

1.7 Other Plan Components 

There will be no designated open space and recreations areas created as part of the Project. 

Landscaping will be restricted to the graded slopes and rock features near the entrance to the 
TMT Observatory, as illustrated in Figure B-12.  There will be no re-vegetation or plantings as 
part of the Project due to the natural conditions of the site being well above the tree line. 
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Figure B-12:  Proposed Landscaping 

All parking, workers and visitors, will occur within the TMT Observatory 13N site graded area 
as illustrated on Figure B-4. 

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

Sequence 
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Attachment B:  Grading and 

Foundation Plans 
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