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MANAGEMENT SUMMARY 
ASM Affiliates has prepared this Archaeological Monitoring Report at the request of California Institute of 
Technology for ground disturbing activities associated with the Caltech Submillimeter Observatory Decomissioning 
Project on Mauna Kea located at Tax Map Key (TMK: [3] 4-4-015:009 [por.]), Kaʻohe Ahupuaʻa, Hāmākua District, 
Island of Hawaiʻi. The decommissioning project included the complete removal of improvements within the Caltech 
Submillimeter Observatory lease area and the restoration of the site. Specific ground disturbing activities included: 
excavation for rebar posts to construct a perimeter fence around the observatory; installation of silt erosion fencing; 
demolition of the water pump shed and outbuilding structures, and their concrete foundations; excavation and removal 
of the existing 2,000-gallon water tank, cesspool, and electrical conduits; and grading of the current project area to 
facilitate site restoration. 

Archaeological monitoring for the current project occurred on September 13, 2022, April 18, 2024, May 28, 2024, 
through June 28, 2024, and included on-site monitoring of all ground disturbing activities. Matthew R. Clark, M.A., 
served as the Principal Investigator for the project, with on-site monitoring conducted by Robynn Namnama, B.A., 
and Colsen Balai, B.A. Archaeological monitoring adhered to procedures outlined in Hawaiʻi Administrative Rules 
13§13-279-5 Rules Governing Minimal Standards for Archaeological Monitoring Studies and Reports. 

No archaeological sites or subsurface features were encountered during the course of the project; and as a result, 
no historic properties were affected by the ground-disturbing activities associated with the Caltech Submillimeter 
Observatory Decommissioning Project. 
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1. INTRODUCTION 
ASM Affiliates (ASM) has prepared this Archaeological Monitoring Report (AMR) at the request of California 
Institute of Technology (Caltech) for ground disturbing activities associated with the Caltech Submillimeter 
Observatory (CSO) Decommissioning Project on Mauna Kea. The CSO is located on 0.75 acres subleased from the 
State of Hawai‘i within the Mauna Kea Science Reserve on a portion of TMK: (3) 4-4-015:009 in Kaʻohe Ahupua‘a, 
Hāmākua District, Island of Hawai‘i. The CSO is a 10.4-meter (34 feet) diameter telescope that was engaged in 
astronomical observations from 1986 until it ceased operation on September 8, 2015. As specified in the 
Archaeological Monitoring Plan (AMP), the project area (Figures 1, 2, and 3) comprises approximately 9.6 acres and 
includes the 0.75-acre sublease area and other minor adjacent areas that were disturbed during the original construction 
or will be disturbed during the decommissioning of the CSO, along with the “Batch Plant” area located southeast of 
the CSO lease area.  

The decommissioning project included the complete removal of improvements within the CSO lease area and the 
restoration of the site. Fill material deposited during the construction of the CSO facility was removed and transported 
to an approved alternative location in the “Batch Plant” area located southeast of the CSO facility. But no ground 
disturbance was conducted within the “Batch Plant” area. Specific ground disturbing activities associated with the 
CSO Decommissioning Project included: excavation for rebar posts to construct a perimeter fence around the 
observatory; installation of silt erosion fencing; demolition of the water pump shed and outbuilding structures, and 
their concrete foundations; excavation and removal of the existing 2,000-gallon water tank, cesspool, and electrical 
conduits; and grading of the current project area to facilitate site restoration. Decommissioning of the CSO was 
conducted in accordance with the 2010 Board of Land and Natural Resources approved Mauna Kea Comprehensive 
Management Plan: UH Management Areas (CMP) prepared by Hoʻakea (2009), the Decommissioning Plan for the 
Mauna Kea Observatories (Decommissioning Plan) prepared by Sustainable Resources Group Intʻl (2010), the site 
specific Site Decommissioning Plan for the Caltech Submillimeter Observatory prepared by Planning Solutions 
(2021), and the Cultural Resources Management Plan for the University of Hawaii Management Areas on Mauna 
Kea (CRMP) prepared by McCoy and Nees (2009). The CSO facility site was included in two Archaeological 
Inventory Surveys (AIS) (Barna 2020; McCoy and Nees 2010), neither of which identified historic properties within 
the project area. As a result of the Barna (2020) AIS, the Department of Land and Natural Resources-State Historic 
Preservation Division (DLNR-SHPD) concurred with the recommendation of archaeological monitoring in a letter 
dated October 29, 2021 (Project No. 2021PR00975, Doc. No. 2110SN17; Appendix A). The archaeological 
monitoring was conducted for identification purposes based on the presence of numerous historic properties on Mauna 
Kea and because surface and subsurface historic properties have been previously identified within the general vicinity 
including within the project’s viewshed. An AMP was subsequently prepared by Barna (2021) and accepted by the 
DLNR-SHPD in a letter dated December 16, 2021 (Project No. 2021PR00975, Doc. No. 2112SN11; Appendix A). 

Archaeological monitoring was conducted for identification measures in the event that previously unidentified 
archaeological properties were encountered during the project. Archaeological fieldwork was conducted pursuant to 
the approved AMP for the project (Barna 2021) which specified of on-site monitoring during all ground disturbing 
activities. The archaeological monitoring adhered to procedures outlined in Hawai‘i Administrative Rules (HAR) §13-
279 Rules Governing Minimal Standards for Archaeological Monitoring Studies and Reports. This AMR offers a 
description of the project area and the monitoring effort, including preconstruction meeting and notifications, field 
methods, and construction activities, and concludes with a summary of the findings of archaeological monitoring 
conducted for the CSO Decommissioning Project. 
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Figure 1. Project area location. 
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Figure 3. Google Earth™ satellite image showing the current project area (outlined in red) 
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PROJECT AREA DESCRIPTION 
The current project area (Figures 4 and 5) comprises 1.3 acres where ground disturbance and/or the operation of 
mechanical equipment will occur during the decommissioning process (see Figure 3). This area is located at 13,350 
feet altitude near the summit of Mauna Kea on a plateau surrounded by Pu‘upoliʻahu, Pūʻuhauʻoki, and Pūʻuwēkiu 
(see Figure 1). It includes the 0.75-acre CSO facility, a 460 meter portion of Mauna Kea Access Road, and the batch 
plant located downhill (southeast) of the telescope site, which served as the location of the fill material excavated from 
the site. The CSO facility (see Figure 4) is located within the Mauna Kea Science Reserve (TMK: [3] 4-4-015:009).  

Geology in the project area (Figure 6) consists of Laupahoehoe Volcanics comprising a hawaiitic ʻaʻā flow which 
vented, probably from one of the summit cones, and flowed primarily northwest with one lobe extending to the south 
(Group 70 International 1982). McCoy (1982) reported evidence of glaciation in the form of striations, polish, and 
boulder erratics in the then-proposed CSO site, and these kinds of features are visible outside the current study area. 
The occurrence of lava tubes in such ʻaʻā flows are reported to be rare. Natural soils in this portion of the summit 
region are extremely limited and are mapped as Lava flows-Cinder land (labeled 8 in Figure 7), which derives from 
ʻaʻā weathering in place. The natural ground surface slopes generally toward the south; however, grading for the 
construction of the CSO has created a level, cinder-covered ground surface around the telescope and its outbuildings. 
As originally constructed, the CSO facilities were primarily built on or in fill obtained from other locations on Mauna 
Kea. Surveys indicates that approximately 2,830 cubic yards of fill were emplaced on the CSO site during construction 
of the CSO facility in the 1980s. The maximum depth of the fill currently on the site is approximately 10 feet on the 
downslope, southeast side of the CSO site. 

Hydrologically, the ʻaʻā underlying the CSO is highly permeable. The nearest surface water is at Lake Wai‘au, 
located 4,000 feet to the southeast of the CSO facility. Average daytime maximum temperature is 50.1 degrees 
Fahrenheit and average minimum temperature is 24.8 degrees Fahrenheit. Precipitation averages 8.07 inches per year 
(Giambelluca et al. 2013) in the form of freezing fog or snow. Above 12,800 feet elevation on Mauna Kea, the 
ecosystem is classified as Alpine Stone Desert (Gerrish 2013). Vascular plants are very widely scattered and include 
two native grasses, Trisetum glomeratum (pili uka) and Agrostis sandwicensis (Hawaii bentgrass); and the endemic 
fern Asplenium adiantum-nigrum (‘iwa ‘iwa).  

 

 
Figure 4. Caltech Submillimeter Observatory facility, view to the southwest. 
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Figure 5. Portion of project area south of Caltech Submillimeter Observatory facility (the “Batch 
Plant”), view to the southeast. 

 

 
Figure 6. Geology in the vicinity of the project area. 
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Figure 7. Soils in the vicinity of the project area. 

2. THE MONITORING EFFORT  
ASM conducted on-site archaeological monitoring for all ground disturbing activities associated with the CSO 
Decommissioning Project on Mauna Kea. Archaeological monitoring for the current project occurred on September 
13, 2022, April 18, 2024, and May 28, 2024 through June 28, 2024 (last official day of monitoring). Matthew R. Clark, 
M.A. served as the Principal Investigator for the project, with on-site monitoring conducted by Robynn Namnama, 
B.A., and Colsen Balai, B.A. No historic properties were encountered as a result of the monitoring effort. 

PRECONSTRUCTION MEETING AND NOTIFICATIONS 
Prior to the commencement of ground-disturbing activities, both the Principal Investigator and the archaeological 
monitor met with the construction supervisor and excavation crew to discuss the procedures for monitoring. It was 
explained that the monitoring archaeologist has the authority to halt construction activities in the event that cultural 
resources are encountered and that DLNR-SHPD will be contacted. DLNR-SHPD was notified at the on-set and 
completion of the on-site monitoring activities. An archaeological monitor was on-site during all of the excavation 
work.  

FIELD METHODS 
The monitoring fieldwork followed procedures outlined in the AMP (Barna 2021). As stipulated in that plan, a 
qualified archaeological monitor was present on-site to observe all ground-disturbing activities associated with the 
proposed project. Daily monitoring logs were generated, and photographs were taken of the project area and 
construction activities throughout the project. The on-site monitor inspected all exposed soil and examined the 
stratigraphic profiles of any deep cuts. A representative stratigraphic scaled profile was prepared to document the 
stratigraphy. Photographs of the profile location were also taken, and the soils were described using standard USDA 
soil descriptions and Munsell color charts. The location of the profile was recorded using a handheld Garmin GPSMAP 
64sx unit and plotted on a map of the project area; the profile is presented and described later in this report. The 
monitoring logs and photographs generated during this project are archived at ASM’s Hilo office. No subsurface 
archaeological features were encountered during the ground disturbing activities associated with this project. 
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CONSTRUCTION ACTIVITIES 
On September 13, 2022, construction activities that were monitored included manually hand pounding rebar posts for 
the fencing around the perimeter of the observatory (Figure 8). Each post was spaced 10-feet apart and hand pounded 
in the ground to a depth of 0.46 meters (one-and-a-half feet) below ground surface. Roughly a year and a half later, 
on April 18, 2024, silt erosion fencing was installed around the perimeter of the observatory (Figures 9, 10, and 11). 
The silt erosion fencing was buried roughly 10 centimeters (four inches) below the existing ground surface. 

Consistent on-site archaeological monitoring for ground disturbance commenced on May 28, 2024, and lasted 
through June 24, 2024 (last official day of monitoring). Specific construction activities that were monitored included: 
demolition of the concrete foundation of the observatory (Figures 12 and 13); demolition of the water pump shed and 
outbuilding structures, and their concrete foundations; and the excavation and removal of the existing 2,000-gallon 
water tank (Figures 14, 15, and 16); excavation and removal of the existing cesspool (Figures 17 and 18); excavation 
and removal of the existing electrical conduits (Figures 19, 20, and 21). Equipment that was used to accomplish the 
above tasks included multiple excavators (i.e. Volvo 350, Deere 245P and 350P) as well as a CAT 950GC front end 
loader. 

A representative profile drawing was prepared of the north-facing wall of the existing cesspool location (Figure 
22). The profile revealed four stratigraphic layers (Layers I through IV; Figures 23 and 24). Layer I consisted of 
approximately a 183-centimeter-thick (six feet) layer of construction fill of small to large cobbles and large boulders, 
and very dark brown (10YR 2/2) loamy sand with weak/gritty crumb structure, smooth and abrupt boundary. Layer II 
consisted of an approximately 40- to 80-centimeter thick (1.3-2.6 feet) layer of black cinder fill, containing no cultural 
material. Immediately below this strip of black cinder fill is another approximately 100-centimeter-thick (3.2 feet) of 
construction fill (Layer III). At 300 centimeters (9.8 feet) below ground surface a second layer of the black cinder fill 
(Layer IV) is present once again. This fill layer extends to a depth of 395 centimeters (approximately 13 feet) below 
ground surface to the base of the excavation. The stratigraphic sequence appears to be the product of the construction 
of the CSO Telescope, during which the area was graded prior to the construction of the finished telescope.  

The grading of the project area for the decommissioning project required excavation depths ranging from depths 
of two to six feet. The goal of this project was to restore the site to its natural landscape by loosening the construction 
fill, which consisted of small to large cobbles and large boulders. Using both excavators, Deere 245P and 350P 
equipped with a 32-inch and 60-inch buckets respectively to conduct the work (Figures 25, 26, and 27). Finished look 
of the current project area displayed a rocky terrain (Figures 28, 29, and 30). Following the finish grading of the 
project area, the existing asphaltic driveway entrance was completely removed and the adjacent roadway was restriped 
(Figures 31, 32, and 33). 

Photographs of the project area taken by Goodfellow Brothers, Inc. (GBI), on April 26, 2024 prior to 
decommissioning and on June 28, 2024 post-decommissioning show what the project looked like at the start of 
monitoring and afterwards (Figures 34 and 35). No cultural materials or subsurface archaeological features were 
encountered as a result of the ground-disturbing activities associated with this project.  
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Figure 8. Rebar posts with yellow caution tape wrapped around for fencing around the perimeter 
of the observatory, view to the southwest.  

 
Figure 9. Silt erosion fencing around the perimeter of the observatory, view to the southeast.  
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Figure 10. Silt erosion fencing around the perimeter of the observatory, view to the south.  

 

 
Figure 11. Silt erosion fencing around the perimeter of the observatory, view to the north.  
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Figure 12. Deere 350P with a hydraulic hammer attachment hoe ramming the concrete ring 
foundation of the observatory, view to the south.  

 

 
Figure 13. Post-hoe ramming of the concrete foundation of the observatory, view to the north.  



2. The Monitoring Effort 

12 AMR for the CSO Decommissioning Project, Ka‘ohe, Hāmākua, Hawai‘i 

 
Figure 14. Deere 350P with a hydraulic hammer attachment hoe ramming the concrete foundation 
of the water pump shed, view to the south.  

 

 
Figure 15. Volvo 350 with a 60-inch bucket removing the water pump shed, view to the southeast.  



2. The Monitoring Effort 

AMR for the CSO Decommissioning Project, Ka‘ohe, Hāmākua, Hawai‘i 13 

 
Figure 16. Deere 245P removing the 2,000-gallon water tank, view to the west.  

 

 
Figure 17. Deere 245P excavating out the existing cesspool, view to the south.  
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Figure 18. Deere 245P removing the cesspool structure, view to the west.  

 

 
Figure 19. Deere 245P with a 32-inch bucket removing the electrical conduit concrete pad, view to 
the southwest.  
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Figure 20. Deere 245P with a 32-inch bucket removing the electrical conduit concrete pad, view to 
the southwest. 

 
Figure 21. Deere 245P with a hydraulic hammer attachment to remove more of the electrical 
conduit concrete pad, view to the southwest. 
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Figure 22. Google Earth™ satellite image showing location of Profile 1. The current project area (outlined 
in red). 
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Figure 23. North-facing profile (Profile 1) of excavation for the removal of the existing cesspool.  
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Figure 24. Photograph of the north-facing wall of the cesspool area, view to the north.  

 
Figure 25. Deere 245P with a 32-inch bucket grading of the project area, view to the southwest.  
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Figure 26. Deere 350P with a 60-inch bucket grading of the project area, view to the southeast.  

 

 
Figure 27. Deere 350P with a 60-inch bucket grading of the project area, view to the south.  
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Figure 28. Finished grading of the project area, view to the west.  

 
Figure 29. Finished grading of the project area, view to the south.  
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Figure 30. Finished grading of the project area, view to the north.  

 
Figure 31. Deere 350P with hydraulic hammer attachment to remove the existing asphaltic 
driveway entrance, view to the south.  
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Figure 32. Complete removal of the asphaltic driveway entrance, view to the southeast.  

 

 
Figure 33. Restriping of the existing asphaltic road surface, view to the southwest.  
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Figure 34. Photograph of the overall project area prior to decommissioning taken on April 26, 
2024, provided by Goodfellows Brothers, Inc. (GBI), view to the west. 

 
Figure 35. Photograph of the overall project area post-decommissioning taken on June 28, 2024, 
provided by Goodfellows Brothers, Inc. (GBI), view to the west.  
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3. CONCLUSION  
On September 13, 2022, April 18, 2024, and May 28, 2024, through June 28, 2024 (last official day of monitoring), 
ASM conducted archaeological monitoring during ground-disturbing activities on TMK: (3) 4-4-015:009 (por.) for 
the CSO Decommissioning Project. No archaeological sites or subsurface features were encountered during the course 
of the project and, as a result, no historic properties were affected by the ground-disturbing activities associated with 
the decommissioning. These results are consistent with the project’s anticipated low potential for encountering historic 
properties.  
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