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PROPOSED USE 

Total size/area of proposed use (indicate in acres or sq. ft.): 0.11 Acres 

Please provide a detailed description of the proposed land use(s) in its entirety. 

Information should describe what the proposed use is; the need and purpose for the 

proposed use; the size of the proposed use (provide dimensions and quantities of 

materials); and how the work for the proposed use will be done (methodology). If there 

are multiple components to a project, please answer the above for each component. Also 

include information regarding secondary improvements including, but not limited to, 

grading and grubbing, placement of accessory equipment, installation of utilities, roads, 

driveways, fences, landscaping, etc. 

Attach any and all associated plans such as a location map, site plan, floor plan, elevations, 

and landscaping plans drawn to scale (ref §13-5-31). 
 

The 740 Reservoir is located in the back of Pauoa Valley at the end of Booth Road (TMK: 2-2-41: 

1 & 3). TMK: 2-2-24:1 is a 9.1 acre parcel owned by the State of Hawaii. TMK: 2-2-41:3 is a 36.4 

acre parcel owned by the City & County of Honolulu.  

 

The proposed use is the construction of drainage improvements along the reservoir access road 

to protect the 4” water main running from the reservoir to Pauoa Valley and to provide BWS 

maintenance personnel with dependable access to the reservoir. 

 

The project proposes to construct 4’ wide concrete swales along the existing road, within the 

existing access easement, to intercept the overland runoff. Where a swale is constructed, the 

gravel road will be widened to provide a 10’ minimum lane, compensating for the area to be 

occupied by the swale. It is estimated that about 406 linear feet of swale will be necessary to 

provide surface drainage for the road. 

 

A pipe culvert consisting of reinforced concrete drain lines, reinforced concrete inlet 

structure, cement rubble masonry (CRM) outlet structure and fencing is proposed near the 

reservoir site to allow storm runoff to cross under, rather than over, the gravel access road. 

 

While being a relatively modest repair project, heavy equipment will be utilized. A road 

grade will create the roadway swale. Truck loaders will transport gravel to the site and a 

concrete truck will be necessary to deliver concrete to the swale site. All work will be done 

during normal working hours (8:30AM to 3:30PM). 

 

As with all projects that are processed through the DPP-Site Development Division, erosion 

and sediment control is required. Filter sock will be placed up gradient of all disturbed areas 

to prevent runoff from crossing the disturbed area. 

 

The Project further includes a subdivision action to incorporate the BWS improvements in 

the proposed Lot2 into an actual Lot 2.  Lot 2 does not legally exist at this point in time. 
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Figure 14 shows the proposed subdivision work. The steps to officially transfer control of 

Lot 2 TO BWS are as follows: 

 

1. BWS processes a Conservation Use Permit with DLNR -OCCL showing the proposed creation of 

Easement AU-1, Lot 2 and the remainder lot being the balance of Lot 2 removed form TMK 2-2-

041:001. This constitutes a 2-lot subdivision and a Board Approved CDUP. Easement AU-1 

includes roadway and drainage improvements that will be completed and also covered in this 

CDUP application. 

 

2. DLNR Land Division (ODLO) takes the approved CDUP to Board to the DLNR Board and initiates a 

request for an Executive Order and Perpetual easement to ultimately be granted to BWS to 

cover all BWS improvements in TMK: 2-2-041 :001. With Land Board the DLNR (ODLO)of the 

request subdivision processing can commence. 

 

3. BWS initiates the actual Subdivision process with the City and County of Honolulu Department 

of Planning and Permitting (DPP-Subdivision Branch) to create the subdivision described in Item 

1 above until Final Subdivision approval is issued by DPP-Subdivision. 

 

4. Upon subdivision approval DLNR Land Division (ODLO) will go to the DLNR Board to finalize the 

actual executive order over Lot 2 and perpetual access easement over AU-1.   

 

Figure 1  Booth Road - Location Map 

Figure 2 Booth Road - Tax Map 2-2-41  

Figure 3 Booth Road - General Plan 

Figure 4  Booth Road - Site Plan – 1 

Figure 5  Booth Road - Site Plan – 2 

Figure 6 Booth Road - Typical Sections & Profiles 

Figure 7  Booth Road - Photos 1 

Figure 8 Booth Road - Photos 2 

Figure 9  Erosion and Sediment Control Plan – 1 

Figure 10 Erosion and Sediment Control Plan – 2 

Figure 11 Erosion and Sediment Control Plan – 3 

Figure 12 AIS Submittal Log No. 2014.04314 Information Including Status of SHPD Review 

Figure 13 BWS Statement of Exemption 

Figure 14 Subdivision Map 

        Figure 13  Statement of Chapter 343 Exemption  & Special Management Area Clearance



EXISTING CONDITIONS 

Please describe the following, and attach maps, site plans, topo maps, colored photos, and biological or 

archaeological surveys as appropriate: 

 

Existing access to site: 

The site is located on the southwestern flank of the Tantalus Crater. Access to the reservoir is at the end 

of Booth Road, a private road maintained by the Board of Water Supply. Pauoa Valley Road is an unpaved 

access road that runs from the end of Booth Road to the reservoir, in a road lot fronting TMK: 2-2-39: 1 & 

7 and 2-2-41: 3 & 13. The road continues through TMK: 2-2-41:001 within to the BWS 740 Reservoir. The 

access road is a 10-foot wide gravel access road on the eastern side of Pauoa Stream that leads to the 

existing water tank. Portions of the access road have eroded/washed out by uncontrolled surface runoff. 

The depth of erosion varied from 6” in most areas, to as much as 3 feet in an area near the reservoir. 

 

Existing buildings/structures: 

The 740 Reservoir is located in the back of Pauoa Valley at the end of Booth Road (TMK: 2-2-41: 001) A 

building for chlorinator tanks is located on the north side of the access is also on TMK: 2-2-41:001. While 

there are BWS water system improvements on TMK: 2-2-041:003 (owned by BWS), TMK 2-2-041: 001 is 

owned by the State of Hawaii. Part of the reason for this CDUP is to transfer control of the BWS facilities 

in 2-2-041:001 from the State to BWS. The actual transfer process is described under the Proposed Use 

section of this application. 

 

Existing utilities (electrical, communication, gas, drainage, water & wastewater): 

Plans for the construction of the reservoir and access road could not be located; however, a 1996 

repair project shows the 4” water line as existing. A communications utility is located within the 

access road based on topographical survey information. 

 

Physiography (geology, topography, & soils): 

Soil within the existing road area consists of very moist to wet sandy basaltic gravel overlying stiff clayey 

silt. Based on the US Soil Conservation Service "Soil Survey of Islands of Kauai, Oahu, Maui, Molokai and 

Lanai, State of Hawaii", the major soil at the site is classified as Tantalus Silt Loam (TAF and TAE), with 

moderately rapid permeability, medium to rapid runoff, and moderate to severe erosion hazard. 

The topographic survey map shows that the ground surface elevation within the work area varies 

from about 657 ft Mean Sea Level (MSL) to about 725 ft MSL. 

 

Hydrology (surface water, groundwater, coastal waters, & wetlands): 

The project is located along an access road that runs roughly parallel and just south of Pauoa Stream. 

Pauoa Stream confluences with Nuuanu Stream just before discharging into Honolulu Harbor. There are 

no designated wetlands in the project vicinity. 

Two areas of the access road have visible erosion due to storm runoff crossing from the upper slope 

(south) and down towards Pauoa Stream (north). The depth of erosion varied from about 6 inches in most 

eroded areas to as much as 3 feet in an area near the existing reservoir. The project proposes two swales 

and a culvert crossing to manage stormwater flows and prevent minimize erosion along the access road 

and 4" waterline. 

Due to limited access and scope of the project, subsurface exploration consisting of drilled boreholes 
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EVALUATION CRITERIA 

The Department or Board will evaluate the merits of a proposed land use based upon the 

following eight criteria (ref §13-5-30(c)) 

 
1. The purpose of the Conservation District is to conserve, protect, and preserve the important 

natural and cultural resources of the State through appropriate management and use to 
promote their long-term sustainability and the public health, safety, and welfare. (ref §13-5- 

1) How is the proposed land use consistent with the purpose of the conservation district? 

The intention of the proposed land use is to control erosion of the existing access roads caused by 

overland runoff. Maintenance of the roadways will help protect the water distribution system and, 

in turn, public health, safety, and welfare. 

 

2. How is the proposed use consistent with the objectives of the subzone of  the  land  on 
which the land use will occur? (ref §13-5-11 through §13-5-15) 

Parcels 2-2-41: 1 & 3 are in the Resource subzone. The objective of the Resource subzone is to 

ensure, with proper management, the sustainable use of the natural resources of those areas. The 

proposed use is to maintain access to the existing water distribution system and is consistent with 

the Resource subzone. 

 

3. Describe how the proposed land use complies with the provisions and guidelines contained 
in chapter 205A, HRS, entitled “Coastal Zone Management” (see 205A objectives on p. 12). 

Refer to application page 12 for responses regarding provisions and guidelines contained in 

Chapter205A,HRS. 

 

4. Describe how the proposed land use will not cause substantial adverse impact to existing 

natural resources within the surrounding area, community or region. 

The intention of the proposed use is to stop erosion of the existing roadways by collecting runoff 

from the uphill side of the roads and discharging on the downhill side of the roads. The existing 

drainage patterns will be maintained. Appropriate erosion control treatment at the intake and 

discharge sides of the drain lines will be used to prevent soil erosion and to protect existing 

vegetation. 

 

5. Describe how the proposed land use, including buildings, structures and facilities, is 

compatible with the locality and surrounding areas, appropriate to the physical conditions 

and capabilities of the specific parcel or parcels. 

The proposed use will consist of a drain inlet, culvert & outlet, and concrete swales. The use is an 

extension of the existing road and reservoir facility. The concrete swales along the roadway will 

have a maximum width of 3' to minimize the paved area. Riprap will be used at the outlet and inlet 

of the drain culvert to make it more compatible with the surrounding vegetated area. 

 

6. Describe how the existing physical and environmental aspects of the land,  such  as  natural 

beauty and open space characteristics, will be preserved or improved upon. 

The proposed improvements will not increase the visibility of the maintenance road and will 

preserve the open space characteristics of the area. 
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was not performed. Instead visual observations, manual probing, and shallow bulk samples were used 

in the geotechnical investigation to support design recommendations. Groundwater was not 

encountered in the shallow bulk sample excavations.  

 

Flora & fauna (indicate if rare or endangered plants and/or animals are present): 

Vegetation in the project area consisted of ferns, Ginger (Zingiber officinale), Rose Apple (Eugenia 

sp.), Bingabing (Macaranga mappa), and invasive vines in the understory with Monkeypod (Albizia 

saman) ,Mango (Mangifera indica), kukui (Aleurites moluccana), and Bamboo (Bambusa sp.) thickets.  

No known endangered plants and/or animals are present. 

 

Natural hazards (erosion, flooding, tsunami, seismic, etc.): 

The site lies within a Flood Hazard Area Zone X as shown on Map 15003C0360G dated January 19, 

2011.  Zone X includes areas determined to be outside the 0.2% annual chance floodplain. 

The purpose of the project is to manage stormwater runoff to minimize erosion of the access road.  

Erosion was observed along the dirt access road in the area near the existing chlorinator site - a 

concrete lined v-ditch is proposed to prevent runoff from causing further erosion across and along 

the access road. The proposed v-ditch will convey runoff to a large low area located on the upslope 

side of the road. 

Additionally, a deep erosion gully has been cut through the roadway below the reservoir by runoff 

crossing from the mauka area.  The gully is roughly 135 feet long and is as much as 2 feet deep and 8 

feet wide in areas.  Another large erosion gully was observed running downhill along the vegetated 

slope just south of the reservoir.  The swale extends across the access road where it connects to the 

road swale at elevation 720.0.  A pipe culvert is proposed to convey runoff under the access road. 

Runoff will pass through energy dissipators before continuing down slope to Pauoa Stream following 

the existing drainage pattern. 

 

Historic & cultural resources: 

An Archeological Inventory Survey (AIS) Report dated September 2014 was submitted to the State of 

Hawaii Historic Preservation Division (SHPD) on September 8, 2014 with Log No. 2014-04314. A copy 

of the AIS the Submittal Sheets, check, and email of current status can be reviewed in Figure 12 

attached. 

Based on the AIS, no new information would be likely gleaned from additional study of the project 

area and no further archaeological work is recommended for the project corridor. A prior OCCL 

requirement was to conduct an AIS in 2014 but still not reviewed as of this date by SHPD. We would 

hope this requirment would be a condition of any OCCL approval. 
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7. If applicable, describe how subdivision of land will not be utilized to increase the intensity of 

land uses in the Conservation District.  

 Not applicable. 

 

8. Describe how the proposed land use will not be materially detrimental to the public 

health, safety and welfare.  

 The proposed land use will improve the public health, safety and welfare by maintaining access to 

the water distribution lines and reservoir. 

08/7/18



CULTURAL IMPACTS 

Articles IX and XII of the State Constitution, other state laws, and the courts of the State, require 

government agencies to promote and preserve cultural beliefs, practices, and resources of Native 

Hawaiians and other ethnic groups. 

 
Please provide the identity and scope of cultural, historical, and natural resources in which 

traditional and customary native Hawaiian rights are exercised in the area. 

The project areas are currently gated to secure vehicular access to the Board of Water Supply facilities 

in order to maintain public health and safety. Because the areas are not completely fenced, it is 

possible for native Hawaiian gathering rights to be exercised within the area by those on foot. 

 
Identify the extent to which those resources, including traditional and customary Native 

Hawaiian rights, will be affected or impaired by the proposed action. 

The proposed drainage facilities will be constructed along the existing roads or within grass and shrub 

areas and will not adversely impact these gathering activities. 

 

What feasible action, if any, could be taken by the Board of Land and Natural Resources in 

regards to your application to reasonably protect Native Hawai‘i rights? 

 

The project is putting in two short lengths of drain pipe under the existing unpaved and gravel 

Booth Road, pouring concrete for a short swale and processing subdivision to correct 

ownership issues. It is not contemplated that the minor amount of work to an existing gravel 

road could do anything to cause infringement on Native Hawaii rights.  
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6. At the end of operations, all the drainage structures surrounding the project shall be inspected for any 

accumulations of sediment and debris. The accumulated sediment and debris shall be removed from the 

drainage structures (flushing into the drain inlets is prohibited). 

 

During implementation of the drainage improvements the swales, drain lines and the inlet and outlet 

structures will be inspected by BWS maintenance personnel. Debris & soil will be removed. 

 

Pleaser refer to project Erosion and Sediment Control Figures included in this application as follows: 

Figure 9 Booth Road - Erosion Control Plan - 1 

Figure 10 Booth Road - Erosion Control Plan - 2 

Figure 11 Booth Road - Erosion Control Plan - 3 

 

Please describe the measures that will be taken to mitigate the proposed land use’s 

environmental and cultural impacts. 

 

With respect to environmental impacts the project will be using Best Management 

Processes) BMP’s as developed by the City and County of Honolulu to minimize to the 

maximum extent possible environmental impacts 

 

The project is putting in two short lengths of drain pipe under the existing unpaved and gravel   

Booth Road, pouring concrete for a short swale and processing subdivision to correct ownership 

issues. It is not contemplated that the minor amount of work to an existing gravel road will not 

create cultural impacts.  
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OTHER IMPACTS 

Does the proposed land use have an effect (positive/negative) on public access to and along the 

shoreline or along any public trail? 

The proposed improvements are along existing access roads to BWS facilities.  The roadways are 

gated, restricting access to the Board of Water Supply facilities to maintain public health and safety. 

 

Does the proposed use have an effect (positive/negative) on beach processes? 

No effect. 

 

Will the proposed use cause increased sedimentation? 

No.  The proposed drainage improvements are proposed to minimize damage caused by existing 

runoff. 

 

Will the proposed use cause any visual impact on any individual or community? 

No.  The proposed drainage improvements are along existing access roads that have restricted 

public access.  The swale dimensions are the minimum required to carry runoff.  The drainage outlet 

& inlet structures will be constructed of grouted rock to minimize visual impact. 

 

Please describe any sustainable design elements that will be incorporated into the proposed land 

use (e.g. the use of efficient ventilation and cooling systems; renewable energy generation; 

sustainable building materials; permeable paving materials; efficient energy and water systems; 

efficient waste management systems; etc.). 

None proposed. 

 

If the project involves landscaping, please describe how the landscaping is appropriate to the 

Conservation District (e.g. use of indigenous and endemic species; xeriscaping in dry areas; 

minimizing ground disturbance; maintenance or restoration of the canopy; removal of invasive 

species; habitat preservation and restoration; etc.) 

None proposed. 

 

Please describe Best Management Practices that will be used during construction and 

implementation of the proposed land use.  
During construction the following Best Management Practices will be used: 

1.  Perimeter runoff control using temporary filter sock. 

2.  1" - 3" or larger (7" max.) crushed rock stabilized construction entrance road. 

3.  The roadway shall be cleaned on a daily basis to be free of debris and sediment resulting from grading 

operations. 

4.  Good housekeeping shall be utilized to ensure protection of roadways from mud, dirt & debris. 

5.  Stabilization control - hydroseed steep slopes (>15%) as soon as final grades are established. 

08/7/18
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SINGLE FAMILY RESIDENTIAL STANDARDS 

Single Family Residences must comply with the standards outlined in HAR Chapter 13-5, Exhibit 4.  

Please provide preliminary architectural renderings (e.g. building foot print, exterior plan view, 

elevation drawings; floor plan, etc.) drawn to scale. 

SIZE OF LOT 

 Existing Proposed Total 

Proposed building 

footprint 
                  

Paved areas/ 

impermeable surfaces 
                  

Landscaped areas                   

Unimproved areas                   

 

SETBACKS  Front:        Side:        Back:       

SHORELINE PROPERTIES 

Average Lot Depth (ALD):       Average annual coastal erosion rate:       

Minimum shoreline setback based on Exhibit 4:       

Actual shoreline setback or proposed structure:       

 

MAXIMUM DEVELOPABLE AREA 

The Maximum Developable Area includes all floor areas under roof, including first, second, and 

third stories, decks, pools, saunas, garage or carport, and other above ground structures.  

Maximum Developable Area based on Exhibit 4:       

Actual Developable Area of proposed residence:       

Actual height of the proposed building envelope as defined in Exhibit 4:       

 

COMPATIBILITY 

Provide justification for any propose deviation from the established residential standards. 

      

How is the design of the residence compatible with the surrounding area? 

      

If grading is proposed, include a grading plan which provides the amount of cut and fill.  Has 

grading or contouring been kept to a minimum? 

Not Applicable

08/7/18
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The Grading for the plan is minimal. The quantities do not even meet the requirments of the Department 

of Planning an Permitting - Civil Engineering Branch to qualify for a Grading Permit. The total amount of 

earthwork involved in this Project is under fifty (50) cubic yards. 
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CHAPTER 205A – COASTAL ZONE MANAGEMENT 

Land uses are required to comply with the provisions and guidelines contained in Chapter 205A, 

Hawai‘i Revised Statutes (HRS), entitled "Coastal Zone Management," as described below: 
 

• Recreational resources: Provide coastal recreational opportunities accessible to the public. 

This provision and Guideline are not applicable to this Project. 

• Historic resources: Protect, preserve, and, where desirable, restore those natural and 

manmade historic and prehistoric resources in the coastal zone management area that are 

significant in Hawaiian and American history and culture. 

The project is putting in two short lengths of drain pipe under the existing unpaved and gravel 

Booth Road, pouring concrete for a short swale and processing subdivision to correct 

ownership issues. It is not contemplated that the minor amount of work to an existing gravel 

road could do anything of significance to Hawaiian and American history and culture.to cause i 
 

• Scenic and open space resources: Protect, preserve, and, where desirable, restore or improve 

the quality of coastal scenic and open space resources. 

     This provision and Guideline are not applicable to this Project. 
 

• Coastal ecosystems: Protect valuable coastal ecosystems, including reefs, from disruption and 

minimize adverse impacts on all coastal ecosystems. 

This provision and Guideline are not applicable to this Project. 
 

• Economic uses: Provide public or private facilities and improvements important to the State's 

economy in suitable locations. 

While minor in nature, keeping access road in working condition allows BWS to provide water 

the whole Island of Oahu. Loss of access and use of the BWS 740 reservoir would be 

detrimental to the State’s economy. 
 

• Coastal hazards: Reduce hazard to life and property from tsunami, storm waves, stream 

flooding, erosion, subsidence, and pollution. 

     This provision and Guideline are not applicable to this Project 
 

• Managing development: Improve the development review process, communication, and 

public participation in the management of coastal resources and hazards. 

The review process includes obtaining a CDUP, Subdivision processing and construction plan 

processing with numerous agencies for approval including the Disability Communication and 

Access Board (DCAB). 

 

Public participation is discussed under Public Participation below. 
 

• Public participation: Stimulate public awareness, education, and participation in coastal 

management. 

     Even as minor as this project is it still requires a Board approved CDUP. As a part f that process 

there will be a public hearing as one step of the approval. The Land DLNR Board will oversee 

the hearing and the public is welcome. 
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• Beach protection: Protect beaches for public use and recreation. 

     This provision and Guideline are not applicable to this Project. 

• Marine resources: Promote the protection, use, and development of marine and coastal 
resources to assure their sustainability. 

This provision and Guideline are not applicable to this Project. 
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FIGURE 9



Figure 10

FIGURE 10
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ESCP NOTES

Figure 11

FIGURE 11



Figure 12 - Archeological
Inventory Survey (AIS)

Information







BOOTH ROAD AIS REVIEW STATUS WITH SHPD (SUBMITTED TO SHPD 9-3-2014) 

 

From: Raymondo Remigio <RREMIGIO@hbws.org>  

Sent: Friday, July 9, 2021 10:39 AM 

To: Gregory Shiu <GSHIU@hbws.org> 

Cc: David Bills <DBills@billsengineering.com>; Michael Domion <MDOMION@hbws.org> 

Subject: RE: [External] Booth Road Submittal to SHPD 

 

Greg, 

 

It’s on SHPD’s document intake log.  SHPD Log No. 2014.04314 

 

But it’s at the bottom of our Priority List and not likely to be reviewed anytime soon. 

 

Thanks, 

Ray 

 

From: Gregory Shiu <GSHIU@hbws.org>  

Sent: Tuesday, July 6, 2021 11:50 AM 

To: Raymondo Remigio <RREMIGIO@hbws.org> 

Cc: David Bills <DBills@billsengineering.com>; Michael Domion <MDOMION@hbws.org>; Gregory Shiu 

<GSHIU@hbws.org> 

Subject: Booth Road Submittal to SHPD 

 

Ray, 
By the chance do you know if SHPD still reviewing this or not?   
It was submitted to SHPD back in 2014 by the consultant.  
 
Gregory Shiu, PE 
Civil Engineer  
Capital Projects Division 
Board of Water Supply  
Ph: (808)748-5751, Fax: (808)550-5065  
email:  gshiu@hbws.org 
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ABSTRACT 
 
At the request of Bills Engineering, Inc., Scientific Consultant Services, Inc. (SCS) conducted an 
Archaeological Inventory Survey for the Board of Water Supply's (BWS) proposed road repair 
and drainage improvements, Booth Road, Pauoa Valley, O'ahu (TMK: (1) 2-2-041 :001 and 
003).  The project will include improvements on a 0.1-acre portion of 14.96 acres along Booth 
Road; improvements to facilitate the expansion of the existing 10 ft. wide gravel easement to 15 
ft. wide along Booth Road; improvements to facilitate the expansion of the existing 10 ft. wide 
gravel easement to 20 ft. wide for drainage improvements at the entrance of the existing BWS 
outlet structure; construction of two swales along Booth Road (Swale A will be 340 linear ft. 
long, Swale B will be approximately 140 linear ft. long); construction of a staging area within the 
boundaries of the property; and installation of a new fence and gate for construction purposes. 
 
At the recommendation of the State Historic Preservation Division (LOG NO: 2013.4414, DOC 
NO: 1310GC24), this Archaeological Inventory Survey was conducted in advance of the 
proposed road improvements to facilitate identification and proper treatment of any historic 
properties that may be discovered during project construction, in accordance with Hawaii 
Administrative Rules (HAR) §13-276. During the survey three new archaeological sites, State 
Sites 50-80-14-7681, -7682, and -7683 (SCS Temporary Sites TS-1, TS-2, and TS-3) were 
identified. Site -7681 (TS-1) consisted of a Historic artifact scatter and two terrace features. Site 
-7682 (TS-2) consisted of four terrace features. Site -7681 (TS-3) consisted of a single terrace. 
Based on feature type, construction methods, and construction materials, the terrace features 
most likely date to the late pre-Contact and/or early Post-Contact period. Except for the historic 
artifact scatter alongside the road, all features of all three sites were stone-edged terraces which 
were most likely used for dry-land agriculture.  
 
Recovered cultural material, including glass, metal, and porcelain was collected for laboratory 
analysis to confirm archaeological origins. Based on this analysis the rubbish scatter, Feature 1 
of Site 50-80-14-7681, was determined to date to the early 20th Century. 
 
In addition to the pedestrian survey, SCS excavated shovel probes within six of the seven terrace 
features, (given the proximity of Site -7682 Features 4 and 5, only one shovel probe was 
excavated for the pair of features), to characterize their construction and to look for buried 
cultural material. Subsurface testing of the terrace features did not reveal the presence of 
subsurface features or associated cultural material.   
 
All three new sites have been evaluated for significance, as outlined in HAR §13-275-6, and 
found to be significant only under Criterion d, for information content. Thus, no further 
archaeological work is recommended for the three sites.  
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INTRODUCTION 
 

At the request of Bills Engineering, Inc., Scientific Consultant Services, Inc. (SCS) 

conducted an Archaeological Inventory Survey for the Board of Water Supply's (BWS) proposed 

road repair and drainage improvements, Booth Road, Pauoa Valley, O'ahu (TMK: (I) 2-2-041 

:001 and 003)].   

 

The road repair and drainage improvement project will include improvements on a 0.1-

acre portion of 14.96 acres along Booth Road; improvements to facilitate the expansion of the 

existing 10 ft. wide gravel easement to 15 ft. wide along Booth Road; improvements to facilitate 

the expansion of the existing 10 ft. wide gravel easement to 20 ft. wide for drainage 

improvements at the entrance of the existing BWS outlet structure; construction of two swales 

along Booth Road (Swale A will be 340 linear ft. long, Swale B will be approximately 140 linear 

ft. long); construction of a staging area within the boundaries of the property; and installation of 

a new fence and gate for construction purposes. 

 

Fieldwork, consisting of a pedestrian survey of the entire project corridor and the manual 

excavation of six shovel probes, was conducted intermittently from April 16 to May 28, 2014, by 

SCS archaeologists Guerin Tome, B.A. and Elizabeth Pestana, B.A., under the direction of 

Robert L. Spear, Ph.D., Principal Investigator. The Archaeological Inventory Survey was 

performed in order to identify and document archaeological sites; to gather sufficient information 

on the sites; to evaluate the significance of the sites, and to compile the information in 

accordance with Hawaii Administrative Rules (HAR) §13-276. 

  

During the survey three new archaeological sites, State Sites 50-80-14-7681, -7682, and -

7683 (SCS Temporary Sites TS-1, TS-2, and TS-3) were identified. Site -7681 (TS-1) consisted 

of a Historic artifact scatter and two terrace features. Site -7682 (TS-2) consisted of four terrace 

features (a fifth feature was determined to be a modern push pile). Site -7681 (TS-3) consisted of 

a single terrace. Based on feature type, construction methods, and construction materials, the 

terrace features most likely date to the late pre-Contact and/or early Post-Contact period.  
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Figure 1: Portion of 1988 USGS Map (Honolulu Quadrangle) Showing Project Area 
Location. 
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Figure 2:  Portion of Tax Map Key [TMK: (1) 2-2-041] Map Showing Project Area 
Location. 
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ENVIRONMENTAL SETTING 
 

The project area lies at an elevation of ca 600 feet (182 meters) AMSL (Above Mean Sea 

Level) in Pauoa Valley, approximately 2.5 miles northeast of downtown Honolulu. Here, the 

annual rainfall averages ca 75 inches. Temperatures in the project area can range from 65 

degrees Fahrenheit (F), during the winter months, to 85 degrees in the summer (Armstrong 1980: 

58). The Tantalus Silt Loam soils of the area are characterized by medium runoff and moderate 

erosion hazard. This soil series consists of well-drained upland soils on O`ahu Island that 

developed from volcanic ash and material weathered from cinders (Foote et al. 1972:121).  

 

The topography ranges from moderate to steep slopes with flat inclusions. The project 

area lies on an east-west slope, the base being the Pauoa Valley Stream. A narrow earthen 

drainage ditch runs along the northern side of the project area parallel to the gravel-paved 

segment of Booth Road.  

 
Vegetation in the project area consisted of ferns, Ginger (Zingiber officinale), Rose 

Apple (Eugenia sp.), Bingabing (Macaranga mappa), and invasive vines in the understory with 

Monkeypod (Albizia saman), Mango (Mangifera indica), kukui (Aleurites moluccana), and 

Bamboo (Bambusa sp.) thickets as high cover.  

 

CULTURAL HISTORICAL CONTEXT 
 

The island of O`ahu ranks third in size of the eight main islands in the Hawaiian 

Archipelago.  The Wai`anae and Ko`olau Mountain ranges were formed by two volcanoes.  

Through the millennia the constant force of water carved fertile amphitheater-headed valleys and 

rugged passes eroded at lower elevations providing access from one side of the island to another 

(Macdonald et al. 1983:218).   

 

TRADITIONAL SETTLEMENT PATTERN 
Archaeological settlement pattern data suggests that initial colonization and occupation of 

the Hawaiian Islands first occurred on the windward shoreline areas of the main islands between 

A. D. 850 and 1100, with populations eventually settling in drier leeward areas during later 

periods (Kirch 2011:3).  Although coastal settlement was dominant, Native Hawaiians began 

cultivating and living in the upland kula (plains) zones. Greater population expansion to inland 

areas began around the 14th century and continued through the 16th century. Large scale or 
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intensive agriculture was implemented in association with habitation, religious, and ceremonial 

activities.   

 

The Hawaiian economy was based on agricultural production and marine exploitation, as 

well as raising livestock and collecting wild plants and birds. Extended household groups settled 

in various ahupua`a. During the pre-Contact Period (pre-1778), there were primarily two types 

of agriculture, wetland and dry land, both of which were dependent upon geography and 

physiography. River valleys provided ideal conditions for wetland kalo (Colocasia esculenta) 

agriculture that incorporated pond fields and irrigation canals. Other cultigens, such as kō (sugar 

cane, Saccharum officinaruma) and mai`a (banana, Musa sp.), were also grown and, where 

appropriate, such crops as `uala (sweet potato, Ipomoea batatas) were cultivated. This was the 

typical agricultural pattern seen during traditional times on all the Hawaiian Islands (Kirch and 

Sahlins 1992, Vol. 1:5, 119; Kirch 1985).   

 

The generally accepted paradigm of Hawaiian settlement is that the earliest settlements 

were located in the wet, windward regions.  As population pressure increased or politics 

changed, populations began to branch out into leeward, less hospitable regions of Hawai`i, 

adapting their cultivation strategies as they moved into dryer climates (Cordy 2002).  Previous 

archaeological studies have documented long-term Hawaiian settlement of the ‘Ewa Plain, 

beginning around A.D. 1000-1250 and peaking between A.D. 1400 and 1800 (Athens et al. 

1999:23; Davis 1990; Davis et al. 1995; Tuggle and Tomonari-Tuggle 1997a:18, 1997b:73-88, 

Appendices D-F). 

 

PAST POLITICAL BOUNDARIES 
Traditionally, the division of O`ahu’s land into districts (moku) and sub-districts (`ili) was 

said to be performed by Mā`ilikukahi, a ruling chief of O`ahu, who was chosen by the chiefs to 

be the mō`īho`oponopono o ke aupuni (administrator of the government; Kamakau 1961). It was 

Mā`ilikukahi who had the Island of O`ahu thoroughly surveyed, and permanently defined the 

boundaries between the different divisions and lands (Fornander 1969:89; Kame`eleihiwa 

1992:26; Beckwith 1985: 383).  Cordy (2002: 23) places Mā`ilikukahi’s reign over O`ahu at the 

beginning of the 16th century. Mā`ilikukahi created six districts and six district chiefs (ali`i `ai 

moku). Land was considered the property of the king or ali`i `ai moku (chief who rules a moku) 

(Pukui and Elbert 1986: 20), which he held in trust for the gods.  The title of ali`i `ai moku 

ensured rights and responsibilities to the land, but did not confer absolute ownership. The king 

kept the parcels he wanted, his higher chiefs received large parcels from him and, in turn, 
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distributed smaller parcels to lesser chiefs. The maka`āinana (commoners) worked the individual 

plots of land.  It is said that Mā`ilikukahi gave land to maka`āinana all over the island of O`ahu. 

 

 In general, several terms, such as moku, ahupua`a, `ili or `ili` āina were used to delineate 

various land sections.  A district (moku) contained smaller land divisions (ahupua`a) that 

customarily continued inland from the ocean and upland into the mountains. Extended household 

groups living within the ahupua`a were therefore able to harvest from both the land and the sea. 

Ideally, this situation allowed each ahupua`a to be self-sufficient by supplying needed resources 

from different environmental zones (Lyons 1875:111). The `ili `āina or `ili were smaller land 

divisions next in importance to the ahupua`a and were administered by the chief who controlled 

the ahupua`a in which it was located (Lyons 1875:33; Lucas 1995:40). The mo`o`āina were 

narrow strips of land within an `ili. The land holding of a tenant or hoa `āina residing in an 

ahupua`a was called a kuleana (Lucas 1995:61).  

 

LEGENDS AND MYTHS 
Pauoa is noted in legends as "the pit of excrement" for the menehune, who lived on 

Puowaina (Punchbowl Crater). Puowaina, the contracted form of Pu'u o waiho ana, means “the 

hill of offering," which was utilized for human sacrifice. 

 

Formerly there was an imu ahi, a fire oven for burning men on this 
hill. Chiefs and common people were burned as sacrifices in that 
noted place. Men were brought for sacrifice from Kauai, Oahu, and 
Maui, but not from Hawaii. People could be burned in this place 
for violating the tabus of the divine chiefs (McAllister 1933:82). 

 

Puowaina, means "the hill of offering" or sacrifice, puu o waiho 
ana, an antique form. The bodies of those slain for breaking tabu 
were laid down on the alter-like ledge at the top and burned, the 
crack below giving a good draught of air (sterling and Summers 
1978:291). 

 

Pauoa is noted in legends as being the home of Kapoi, a poor man who showed kindness 

to an owl by not eating her eggs. In return for this kindness the owl became Kapoi's god and 

commanded him to build a heiau in Manoa. When Kapoi did so he broke a kapu of king 

Kakuhihewa, who imprisoned Kapoi and sentenced him to death. With the aid of owls from all 

the islands, Kapoi's owl-god attacked the men of Kakuhihewa and Kapoi was set free 

(Westervelt 1964:132-137). 
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Pauoa is also mentioned in the legend as the place where the menehune built a heiau for 

Kahanaiakeakua, (The adopted child of the gods) (Westervelt 1964:91). 

 

HEIAU 
Three heiau were recorded by Thrum as previously existing in Pauoa. These were: 

Manua .. . . . Punchbowl, about rear of Queen ' s Hospital: of 
husbandry class; actual site of same now lost. 
 
Hale-wa ... Little Greenwich, Pauoa--Heiau pookanaka, of round 
construction: about 150 feet diam. Destroyed before Lord George 
Paulet's time, 1843. 
 
Kahuoi ... Pacific Heights--Of husbandry class. Destroyed about 
1850: foundations said to be yet traceable (Thrum 1907:45). 
 

HISTORIC LAND USE 
According to historic accounts, Pauoa Valley had long been utilized for the cultivation of 

taro and sweet potato:  

The flatland in the bottom of Pauoa Valley above Punchbowl was 
completely developed in terraces. About half of the old terrace area 
is now covered by streets and school and dwelling houses. Of the 
upper portion a considerable area is still under cultivation (Handy 
1940:78). 

 

Pauoa is a small valley between the ridge that borders Nuuanu on 
the east (Pacific Heights) and the mountain (Tantalus) behind 
Makiki. This little valley had its streams, and the entire flatland in 
and below the valley was terraced for wet taro (Handy 1972:478). 

 

Down Pauoa Valley dashes a stream of beautiful clear water. This 
passes along the eastern edge of a small extinct crater known as 
Punchbowl Hill, whose ancient name was Puu-o-wai-na. The water 
from this stream was easily diverted into choice taro patch land 
(Westervelt 1964:133). 

 
Uluhaimalama, Queen Liliuokalani’s Royal Flower Garden, was planted in Pauoa Valley 

in 1891:  

This flower garden is up in Pauoa, above the stream, below the 
Chinese cemetery and in front of J. Mana's residence but a little 
way above it. This land belongs to the ruler herself (Sterling and 
Summers 1978:292). 
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LAND COMMISSION AWARDS 
Fourteen Land Commission Awards (LCAs) were granted at Pauoa. Three of these LCAs 

were granted in the vicinity of the project area; LCAs 1564 and 1661, located northwest of the 

project area, and 1668, located to the west of the project area. 

 

Table 1. Land Commission Awards in the Vicinity of the Project Area 
L.C.A. No. Awardee Acreage Land Use 

1564 Keawe 3.56 acres dryland taro cultuvation 

1661 Waiwaiole 3.90 acres dryland taro cultivation 

1668 Makaau 6.17 acres dryland taro cultuvation 

 

In the 20th century this portion of Pauoa Valley was utilized by Portuguese, Japanese, and 

Chinese families for ranching, truck farming, fruit orchards, and flower nursery (Sinoto and 

Pantaleo 1992:33). 

 

PREVIOUS ARCHAEOLOGY 

 

Much of Pauoa Valley was developed prior to the creation of regulatory requirements for 

systematic archaeological surveys. Very few archaeological studies have been conducted in 

Pauoa Valley, and even fewer in the vicinity of the current project area. Studies in the vicinity of 

the project area described below. 

 

In March 1991, Bishop Museum conducted a surface assessment of a parcel located 

approximately 0.14 miles southwest of the current project area, straddling Pauoa Stream, which 

identified roughly eight agricultural terraces within the western half of their study area (this 

assessment was mentioned briefly in Sinoto and Pantaleo 1992). Subsequently, Aki Sinoto 

Consulting (ASC) conducted an archaeological inventory survey of the same parcel for the 

proposed Laniolu Senior Housing and Care Facility project (Sinoto and Pantaleo 1992).  Twenty-

two features, consisting of twenty discrete features and two modified areas, designated State Site 

50-80-14-4490, Features 1 through 22, were located on the southern bank of the stream during 

the 1992 survey. A second complex of features, not formally surveyed (because the northern 

bank was not slated to be developed), on the northern bank of the stream was designated as Site 

50-80-14-4491.  
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The ASC report gives only the briefest of descriptions of Site 50-80-14-4491;  

The extant terraces of Site 4491 were generally smaller in area and 
lower in height. The retaining walls, however, were sturdily-
constructed with medium to large boulders of fairly uniform shape. 
The relative placement, size, and style of construction indicate 
these features to be pondfields. No recent historic modifications or 
modern materials, such as cement or lead pipe, were evident in the 
construction. Preliminary evidence indicated that the remains on 
the northern bank pre-date those of the project area (Sinoto and 
Pantaleo 1992:34). 

 

In 2013, Aki Sinoto Consulting (ASC) conducted an archaeological inventory survey in 

conjunction with planning for the proposed Pauoa Valley Preserve residential development 

(Sinoto et al. 2013). The project included 4.30 acres on the northern bank and 8.345 acres on the 

southern bank of Pauoa Stream (the southern parcel was previously documented in Sinoto and 

Pantaleo 1993). In April 2013, a surface survey was conducted on an additional 0.68 acres 

adjoining the original southwest terminus on the northern side of the stream. The total area of the 

Pauoa Valley Preserve project area consisted of 12.645 acres. The purpose of the archaeological 

inventory survey was (1) to complete documentation of the extant surface remains within Site 

50-80-14-4491, on the northern bank of Pauoa Stream, and (2) to reconsider and revise the 

recommendations previously made for features within Site 50-80-14-4490 on the southern bank 

of Pauoa Stream, in light of revised construction plans for the south bank parcel. ASC 

documented 11 feature complexes comprised of 54 discrete features within Site 50-80-14-4491. 

These features consisted of a terrace platform, an enclosure, agricultural terraces, a large 

boundary wall that extended the length of the property and continued beyond the project 

boundaries, and one anomalous feature, a WWII-era bomb shelter, carved into the base of a large 

outcrop ledge in a low-lying area near a waterfall. Based on the survey findings and on archival 

and historical research, Site 4491 was largely abandoned by the late 1800s or early 1900s. ASC 

recommended all 11 features of Site -4491be preserved in situ; for Site 4490 [recorded in the 

original AIS (Sinoto and Pantaleo 1993)], they recommended preservation in situ for 15 of the 22 

features and that portions of another 5 should be passively preserved to the extent possible within 

the proposed house lots; 2 features would not be preserved (Sinoto et al. 2013:36). 

 

PAUOA VALLEY SETTLEMENT PATTERN 
Based on historical accounts as well as the results of previous archaeology (Sinoto and 

Pantaleo 1992), Pauoa Valley was a locus of agricultural activity in the pre-Contact period, with 

taro fields along the streams and spread across the flat portion of the valley. This agricultural 

activity continued after Western contact; fourteen Land Commission Awards (LCAs) were 
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granted in Pauoa Valley. Three of these LCAs were granted in the vicinity of the project area; all 

three of the LCAs were for dry-land taro fields. Although urban Honolulu eventually expanded 

into the lower portion of Pauoa Valley in the late 19th century, the upper portion of Pauoa Valley 

(in the vicinity of the project area) continued to be used primarily for ranching, truck farming, 

fruit orchards, and flower nursery until the 1970s (Sinoto and Pantaleo 1992:33). 

 

EXPECTED FINDINGS WITHIN THE SURVEY AREA 
According to LCA documents (See Table 1), three dry-land taro plots were being 

cultivated during the 1850's in the vicinity of the project area. Evidence of prehistoric 

agricultural activities may be identified as well as historic period modifications and continued 

agricultural development into recent periods. Based on the previous archaeological studies 

southwest of the project area, expected findings would include Traditional Hawaiian agricultural 

complexes and features, as well as historic structures and features associated with agriculture or 

ranching. 

 

FIELD METHODS 
 

FIELD METHODOLOGY 
Multiple field tasks were completed during the current Archaeological Inventory Survey.  

Fieldwork was conducted intermittently from April 16 to May 28, 2014, by SCS archaeologists 

Guerin Tome, B.A. and Elizabeth Pestana, B.A., under the direction of Robert L. Spear, Ph.D., 

Principal Investigator. A pedestrian survey of 100% of the project corridor was conducted with 

transects spaced five meters (16.4 feet) apart, as ground visibility was moderate. Once surface 

archaeological features were identified, they were marked with biodegradable flagging tape, and 

the survey results were compiled on standard graphing paper as well as with digital photography. 

Based on spatial context (i.e., proximity) surface architectural features were consolidated into 

sites. Each site was given an SCS temporary site designation (e.g., TS-1) and plotted on a United 

States Geological Survey (USGS) map with a handheld Garmin GPSMap 60CSx global 

positioning system (GPS) unit. The datum and coordinate system used for the GPS unit was 

NAD83 and UTM (Universal Transverse Mercator). True north compass orientation was also 

employed. All measurements were recorded in metric units. Individual sites were also 

documented in plan-view drawings. Site boundaries were primarily determined by spatial 

distance between surface feature clusters.  

 

Limited excavation was conducted during the current Archaeological Inventory Survey; 

SCS excavated shovel probes in proximity to six features (Site TS-1 Features 2 and 3, Site TS-2 

Features 1, 2, and 4, and Site TS-3 Feature 1) to characterize their construction and identify 
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subsurface cultural deposits if present.  All excavated materials were visually inspected for the 

presence of cultural materials.  Equipment utilized to perform these excavations included shovel, 

trowel, pick ax, and whisk broom. Soil matrices were recorded using United States Department 

of Agriculture (USDA) Munsell (2000) soil color descriptions.  

 

LABORATORY METHODOLOGY 
All field notes and digital photographs were curated at the SCS laboratory, Honolulu. 

Representative plan view sketches showing location and morphology of identified 

sites/features/deposits were illustrated. All samples collected during the project have undergone 

analysis at the SCS laboratory in Honolulu. All data were clearly recorded on standard laboratory 

forms.  

ARCHAEOLOGICAL INVENTORY SURVEY RESULTS 
  

The current Archaeological Inventory Survey was conducted in an approximately 250-

meter-long corridor along Booth Road. During the survey three new archaeological sites, SCS 

Temporary Site TS-1 through TS-3, which were designated State Sites 50-80-14-7681, -7682, 

and -7683, were identified.  

 

State Site 50-80-14-7681 (TS-1) consisted of a Historic artifact scatter and two terrace 

features (Figure 3). Site -7682 (TS-2) consisted of four terrace features, and Site -7683 (TS-3) 

consisted of a single terrace (Figure 4). Based on feature type, construction methods, and 

construction materials, the terrace features most likely date to the late pre-Contact and/or early 

Post-Contact period.  

 

SITE DESCRIPTIONS 
 

STATE SITE 50-80-14-7681 (TEMPORARY SITE TS-1)  
State Site 50-80-14-7681 (TS-1) comprised three surface features; one historic artifact 

scatter (Feature 1) a habitation or soil retention terrace (Features 2), and a soil retention terrace 

(Feature 3). Overall, TS-1 measured 244.0 meters (m) long by 8.0 m.  Based on the presence of 

historic material at all three features, the site was interpreted as a Historic complex. 

 
Although State Site 50-80-14-7681 (TS-1) exhibited the effects of weathering and several 

features had been damaged, it remained in good condition overall. Site -76811 was evaluated for 

significance, as outlined in Hawai‘i Administrative Rules §13-275-6, and found to be significant 

under Criterion d, for information content, only. 
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Figure 3: Client-Provided Plan Map Showing the Location of Site -7681 (TS-1) Features in Relation to the Project Corridor. 
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Figure 4: Client-Provided Plan Map Showing the Location of Sites -7682 (TS-2) and -7683 (TS-3) Features in Relation to the 
Project Corridor. 
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State Site 50-80-14-7681 (TS-1), Feature 1 

State Site 50-80-14-7681 (TS-1), Feature 1 consisted of a historic artifact scatter, which 

measured approximately 23 m long (NE-SW) and approximately 10 m wide (NW-SE), 

consisting of historic glass bottles, glass sherds, and a single porcelain sherd. Based on 

construction material and styles, all artifacts were determined to date to the first half of the 20th 

Century.  

 
State Site 50-80-14-7681 (TS-1), Feature 2 

State Site 50-80-14-7681 (TS-1), Feature 2 consisted of a curvilinear terrace, 

approximately 12 m long and 0.4 to 1.0 m wide (Figure 6). Erosion had breached the center of 

the terrace, but both ends remained in fair condition. The northeast portion of the terrace 

consisted of one to five dry-laid, stacked and faced courses of basalt cobbles and boulders, 0.8 to 

1.3 m high, incorporating larger, naturally-placed boulders (Figure 7). The southwest portion of 

the terrace consisted of one to two courses of dry-laid basalt cobbles and boulders, 0.14 to 0.5 m 

tall (Figure 8). One amber glass bottle and amber glass sherds were collected from the surface of 

sediments retained behind the northeast terrace.  A low mound of soil and basalt, approximately 

4 m long by 2.5 m wide, was located 2.0 m upslope from the northeastern portion of the terrace; 

based on the mix of sediment and cobbles this mound was determined to be a push pile 

associated with the construction or repair of Booth Road.  Although erosion had breached the 

central portion of Feature 2, the feature remained in fair condition.  

 
State Site 50-80-14-7681 (TS-1), Feature 3 

State Site 50-80-14-7681 (TS-1), Feature 3 consisted of a linear terrace, approximately 8 

m long and 0.4 to 1.0 m wide, constructed of one to four courses of stacked, dry-laid basalt 

cobbles and boulders, 0.28 to 0.53 cm tall.  Fragments of black plastic and a single aluminum 

“Diamond Head Soda” can were observed on the surface of the sediment retained by the terrace. 

TS-1 Feature 3 remained in good condition.  

 

STATE SITE 50-80-14-7682 (TEMPORARY SITE TS-2)  
State Site 50-80-14-7682 (TS-2) comprised four terrace features (Features 1 through 4). 

Overall, State Site 50-80-14-7682 (TS-2) measured 105.0 meters (m) long by 65.0 m wide.  

Based on feature type and construction materials, the site was interpreted as an agricultural 

complex. 
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Figure 5. Plan View Map Showing the Distribution of Artifacts Across Site -7681 (TS-1) 
Feature 1 Historic Artifact Scatter.
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Figure 7: Photograph of the Northeast Portion of State Site -7681 (TS-1) Feature 2 Terrace, Looking Southwest. 
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Figure 8: Photograph of the Southwest Portion of State Site -7681 (TS-1) Feature 2 Terrace, Looking West. 
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Figure 10: Photograph of State Site 50-80-14-7681 (TS-1) Feature 3 Terrace, Looking South. 
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State Site 50-80-14-7682 (TS-2), Feature 1 

 State Site 50-80-14-7682 (TS-2), Feature 1 consisted of a linear terrace, approximately 9 

m long and 0.8 m wide, constructed of one to five courses of stacked, dry-laid basalt cobbles, 0.2 

to 1.2 m tall. One light blue bottle glass sherd and one aluminum can were collected from the 

surface of Feature 1. Although some portions of the feature have collapsed due to erosion and 

weathering and a short section of the feature has been overgrown by a Bingabing (Macaranga 

mappa) tree, TS-2 Feature 1 remained in fair condition. 

 

State Site 50-80-14-7682 (TS-2), Feature 2 

 State Site 50-80-14-7682 (TS-2), Feature 2 consisted of a linear terrace, approximately 7 

m long and 0.6 m wide, constructed of one to two courses of stacked, basalt cobbles, 0.07 to 0.18 

m tall. One non-ferrous metal artifact (a sliding bolt such as would be used to secure a door) and 

a fragment of ferrous metal corrugated roofing material were collected from the surface of the 

feature. Feature 2 exhibited the effects of weathering; the feature remained in fair condition. 

 
Feature 3 

 The feature originally designated as Feature 3 was determined to be a modern boulder 

push most likely associated with the construction of the Booth Road water tank. 

 
State Site 50-80-14-7682 (TS-2), Feature 4 

 State Site 50-80-14-7682 (TS-2), Feature 4 consisted of a large soil retention terrace; the 

stone face of the terrace was split between northern and southern portions by a five-tier stairway 

a 5-tier stairway (Figure). The northern segment of the terrace facing was constructed of piled 

and dry-laid basalt cobbles and small to medium boulders, approximately 4.0 m long and 0.3 to 

1.0 m wide. A five-tiered stairway constructed of basalt cobbles and slabs rises parallel to the 

front of the terrace, approximately 1.2 m wide and 2.4m long. The southern segment of the 

terrace facing was constructed of stacked, dry-laid basalt cobbles and small to medium boulders, 

approximately 11.0 m long and 0.3 to 1.0 m wide. Two glass bottles and one glass sherd were 

collected from the surface of the feature. Although Feature 4 exhibited the effects of weathering, 

the feature remained in good condition.  
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Figure 12: Photograph of State Site 50-80-14-7682 (TS-2) Feature 1 Terrace, Looking East 
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Figure 13: Photograph of State Site 50-80-14-7682 (TS-2) Feature 2 Terrace, Looking East.
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Figure 14.  Plan View Map of Site 50-80-14-7682 (TS-2) Features 4 and 5. 
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Figure 15: Photograph of State Site 50-80-14-7682 (TS-2) Feature 4 Terrace, Looking East. 
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State Site 50-80-14-7682 (TS-2), Feature 5 

 State Site 50-80-14-7682 (TS-2), Feature 5 consisted of a curvilinear terrace, 

approximately 9.0 m long and 2.0 m wide, constructed of one course of basalt cobbles and small 

boulders. One amber glass “Dai Nippon” beer bottle was collected from the surface of the 

feature. Although the center of Feature 5 had been damaged by erosion and weathering, the 

feature remained in fair condition. 

 

STATE SITE 50-80-14-7683 (TEMPORARY SITE TS-3)  
State Site 50-80-14-7683 (TS-3) consisted of one terrace feature (Feature 1). Overall, 

State Site 50-80-14-7683 (TS-3) measured approximately 4.0 m long and 0.5 to 0.8 m wide.  

Based on feature type and construction materials, the site was interpreted as an agricultural or 

soil retention terrace. 

 
State Site 50-80-14-7683 (TS-3), Feature 1 

 State Site 50-80-14-7683 (TS-3) , Feature 1 consisted of a linear soil-retention terrace, 

approximately 4.0 m long and 0.5 to 0.8 m wide, constructed of one to three courses of stacked, 

dry-laid basalt cobbles and small boulders, 0.24 to 0.5 m high. A possibly modern basalt-cobble-

lined campfire was located on the retained soil, approximately 1.5 m from the stone edge of the 

terrace. Two basalt boulders had been pushed downslope onto the terrace, most likely during the 

construction of the gravel road located approximately 1.0 m east of the terrace. Although Feature 

1 exhibited the effects of weathering, and modern alteration by boulder push and the construction 

of a stone-lined campfire, the feature remained in good condition. 

 

SHOVEL TEST PITS 
 In addition to the pedestrian survey, SCS excavated shovel probes within six of the seven 

terrace features, (given the proximity of Site -7682 (TS-2) Feature 4 to Site -7682 (TS-2) Feature 

5, only one shovel probe was excavated for the pair of features), to characterize their 

construction and to look for buried cultural material. All cultural material identified during six 

shovel probes was collected for laboratory analysis to confirm archaeological origins. 
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Figure 16: Photograph of State Site 50-80-12-7572 (TS-2) Feature 5 Terrace, Looking North. 
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Figure 17.  Plan View Map of Site 50-80-14-7683 (TS-3) Feature 1. 
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Figure 18: Photograph of State Site 50-80-14-7683 (TS-3) Feature 1 Terrace, Looking North. 
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SHOVEL PROBE 1 (SP-1)  
 Shovel Probe 1 (SP-1) (0.4 m diameter by 0.12-0.24 m deep) was placed just behind the 

stone edge of the Site -7681 (TS-1) Feature 3 terrace (see Figure 8).  Two pieces of basalt gravel 

were collected from the surface of SP-1.  Shovel Probe 1 contained two stratigraphic layers 

which are described below (Figure 19, Figure 20). 

 

 Layer I 
Layer I (0 to 6 cmbs) consisted of semi-loose black (7.5YR 2.5/1, moist) 
loamy clayey silt with vertical short tree roots and shrub roots.  One piece of 
basalt gravel and one non-diagnostic olive green glass bottle sherd were 
collected from Layer I.  As the lower boundary was diffuse, Layer I was 
interpreted as a natural stratum.  
 

 Layer II 
Layer II (6 to 54 cmbs) consisted of semi-loose very dark brown (7.5YR 2.5/2, 
moist) clayey silt with vertical tree roots and shrub roots. A few angular and 
sub-rounded basalt cobbles were observed and interpreted as colluvium given 
that soil was found around each of them.  The feature architecture was visible, 
on the northwest side of the pit, in Layer II but terminated approximately 10 
cm above the termination of Layer II. A single naturally-place basalt cobble 
located below but touching the feature architecture was interpreted as 
colluvium it was surrounded by undisturbed soil.  Layer II was interpreted as a 
natural stratum affected by colluvium. 

 

SHOVEL PROBE 2 (SP-2)  
 Shovel Probe 2 (SP-2) (0.4 m diameter by 0.12-0.24 m deep) was placed approximately 6 

m behind the stone edge of Site 7681 (TS-1) Feature 2, in the flat retained soil of the terrace (see 

Figure 5).  SP- 2 contained two stratigraphic layers which are described below (Figure 21, Figure 

22). 

 

 Layer I 
Layer I (0 to 4 cmbs) consisted of semi-loose black (10YR 2/1, moist) loamy 
clayey silt with short vegetation roots.  No cultural material was identified in 
Layer I.  As the lower boundary was diffuse, Layer I was interpreted as a 
natural stratum.  
 

Layer II 
Layer II (4 to 24 cmbs) consisted of semi-loose very dark brown (7.5YR 2.5/2, 
moist) loamy clayey silt with tree roots and saprolitic boulders.  Layer II was 
interpreted as a natural stratum because of the diffuse boundary between Layer 
I and Layer II and because of the presence of saprolitic boulders in situ. 
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Figure 19:  Photo of Shovel Probe 1 (SP-1) Excavation. View to Southeast. 



 33

 
 
 

 
Figure 20: Stratigraphic Profile of Shovel Probe 1 (SP-1), Northwest Wall. 
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Figure 21:  Photo of Shovel Probe 2 (SP-2) Excavation, View to Northeast. 
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SHOVEL PROBE 3 (SP-3)  
 Shovel Probe 3 (SP-3) (0.5 m diameter by 0.42 m deep) was placed just behind the stone 
edge of the Site -7682 (TS-2) Feature 1 terrace (see Figure 10). Two pieces of basalt gravel were 
collected from the surface of SP-1.  Shovel Probe 3 contained two stratigraphic layers which are 
described below (Figure 23, Figure 24). 
 

 Layer I 
Layer I (0 to 4 cmbs) consisted of semi-loose black (10YR 2/1, moist) loamy 
clayey silt with shrub roots and a few sub-rounded basalt cobbles and pebbles.  
A whiteware sherd was collected from Layer I. The terrace architecture was 
visible in Layer I on the northwest face of the pit.  As the lower boundary was 
diffuse, Layer I was interpreted as a natural stratum. 
 

 Layer II 
Layer II (4 to 42 cmbs) consisted of semi-loose dark brown (7.5YR3/2, moist) 
clayey silt with shrub roots and sub-angular and  sub-rounded basalt cobbles 
and pebbles (basalt cobbles and pebbles made up approximately 20% of Layer 
II’s excavated matrix).  Charcoal, an olive green bottle glass flake, a clay pipe 
stem fragment, and a porcelain sherd were collected from the top 10cmof 
Layer II, no cultural material was identified deeper than 10cm into Layer II.  
The terrace architecture was visible in Layer II on the northwest face of the pit 
Layer II was interpreted as a natural colluvium stratum containing historic 
period cultural material in its upper stratum.  
 

 Based on the presence of cultural material in Layers I and II, TS-2 Feature I was 
constructed during the latter formation of the natural Layer II stratum. Whoever constructed the 
terrace stayed until Layer I was created, and left during the creation of Layer I. 
 
SHOVEL PROBE 4 (SP-4)  
 Shovel Probe 4 (SP-4) (0.5 m diameter by 0.31 m deep) was placed just behind the stone 
edge of the Site -7682 (TS-2) Feature 2 terrace (see Figure 10). Shovel Probe 4 contained two 
stratigraphic layers which are described below (Figure 25, Figure 26). 
 

 Layer I 
Layer I (0 to 4 cmbs) consisted of semi-loose black (10YR 2/1, moist) loamy 
clayey silt with shrub roots and a few sub-rounded basalt cobbles and pebbles.  
Corroded ferrous metal corrugated roofing was collected from Layer I. The 
terrace architecture was visible in Layer I on the northwest face of the pit.  As 
the lower boundary was diffuse, Layer I was interpreted as a natural stratum. 
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Figure 23:  Photo of Shovel Probe 3 (SP-3) Excavation. View to Northwest.
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Figure 24: Stratigraphic Profile of Shovel Probe 3 (SP-3), Northwest Wall. 
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Figure 25:  Photo of Shovel Probe 4 (SP-4) Stratigraphy, Northeast Wall. 
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Figure 26: Stratigraphic Profile of Shovel Probe 4 (SP-4), Northwest Wall. 
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 Layer II 
Layer II (4 to 31 cmbs) consisted of semi-loose dark brown (7.5YR3/2, moist) clayey 
silt with shrub roots and sub-angular and sub-rounded basalt cobbles and pebbles.  No 
cultural material was identified in Layer II.  Basalt cobbles that were surrounded by soil 
were interpreted as colluvium, cobbles touching each other were distinguished as 
feature architecture. The terrace architecture was constrained to the upper portion of 
Layer II.  Layer II was interpreted as a natural colluvium stratum. 

 
 Based on the presence of cultural material in Layer I, TS-2 Feature 2 was constructed 
during the latter formation of the natural Layer II stratum. Once occupation of the area 
commenced the formation of Layer II terminated and Layer I formation commenced. 
 
SHOVEL PROBE 5 (SP-5)  
 Shovel Probe 5 (SP-5) (0.5 m diameter by 0.48 m deep) was placed just behind the stone 
edge of the Site -7682 (TS-2) Feature 4 terrace, in the flat retained soil of the terrace (see Figure 
13). Shovel Probe 4 contained two stratigraphic layers which are described below (Figure 27, 
Figure 28). 
 

 Layer I 
Layer I (0 to 4 cmbs) consisted of semi-loose black (10YR2/1, moist) loamy 
clayey silt with shrub and tall tree roots. No cultural material was identified in 
Layer I. As the lower boundary was diffuse, Layer I was interpreted as a 
natural stratum. 
 

 Layer II 
Layer II (4 to 48 cmbs) consisted of semi-loose very dark brown (7.5YR2.5/2, 
moist) loamy clayey soil with a few sub-rounded basalt pebbles, a basalt 
boulder, and several tall tree roots.  No cultural material was identified in 
Layer II. Due to the diffuse boundary with Layer I, and the presence of random 
sub-rounded basalt pebbles and one basalt boulder, Layer II was interpreted as 
a natural stratum.  

  
SHOVEL PROBE 6 (SP-6)  
 Shovel Probe 6 (SP-6) (0.5 m diameter by 0.30 m deep) was placed just behind the stone 
edge of the Site -7683 (TS-3) Feature 1 terrace (See Figure16).  Shovel Probe 6 contained two 
stratigraphic layers which are described below (Figure 29, Figure 30). 
 

 Layer I 
Layer I (0 to 5 cmbs) consisted of semi-loose black 10YR 2/1, moist) loamy clayey silt 
with a few short tree roots and a few sub-rounded basalt cobbles. Basalt construction 
gravel and a chunk of asphalt  were present on the surface of Layer I, most likely 
washed down from the Board of water Supply (BWS) gravel access road.  As the lower 
boundary was diffuse, Layer I was interpreted as a natural stratum.   
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Figure 27:  Photo of Shovel Probe 5 (SP-5) Excavation. View to North. 
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Figure 28: Stratigraphic Profile of Shovel Probe 5 (SP-5), East Wall. 
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Figure 29:  Photo of Shovel Probe 6 (SP-6) Excavation. View to Southeast. 
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Figure 30: Stratigraphic Profile of Shovel Probe 6 (SP-6), Southeast Wall. 
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 Layer II 
Layer II (5 to 30 cmbs) consisted of semi-compact very dark brown (10YR 
2/2, moist) loamy clayey silt with a few short tree roots and multiple basalt 
cobbles interpreted as a portion of the feature 1 terrace architecture.  As in 
other pits, cobbles surrounded by soil were interpreted as colluvium, while 
cobbles in contact with each other were interpreted as architectural.  A clear 
glass sherd, a whiteware sherd, and basalt gravel were identified in the top 
10cm of Layer II, the glass and ceramic sherds were collected. In the southern 
half of the pit a pocket of kukui endocarps was discovered adjacent to the 
basalt cobbles of the terrace architecture; a sample of the kukui endocarps was 
collected.  Based on the proximity of the Kukui endocarps to the terrace 
architecture, the kukui samples can be used to date the terrace. 
 

 Based on the diffuse boundary between Layer I and Layer II, and the presence of 

cultural material and terrace architecture in Layer II, this terrace was constructed during the 

creation of Layer II, and the terrace was filled with Layer II sediments as colluvium. At some 

point Layer II creation terminated, which allowed Layer I to form. 

 
DISCUSSION AND CONCLUSIONS 

 
At the request of Bills Engineering, Inc., Scientific Consultant Services, Inc. (SCS) 

conducted an Archaeological Inventory Survey for the Board of Water Supply's (BWS) proposed 

road repair and drainage improvements, Booth Road, Pauoa Valley, O'ahu (TMK: (1) 2-2-041 

:001 and 003).  Because no archaeological inventory survey had been conducted in the proposed 

project area, the State Historic Preservation Division (LOG NO: 2013.4414, DOC NO: 

1310GC24) recommended that an Archaeological Inventory Survey be conducted in advance of 

the proposed road improvements to facilitate identification and proper treatment of any historic 

properties that may be discovered during project construction, in accordance with Hawaii 

Administrative Rules (HAR) §13-276.  

 

According to historical records and previous archaeological studies in the vicinity of the 

project area, Pauoa Valley had been utilized for agriculture for centuries prior to Western 

contact, and the upper portion of the valley, in the vicinity of the project area, continued to be 

utilized for agriculture as late as the 1970s. 

 

During a pedestrian survey of the project corridor three new archaeological sites (State 

Sites 50-80-14-7681, -7682, and -7683) were identified. Site -7681 consisted of a Historic 

artifact scatter, dating to the early 20th Century, and two terrace features. Site -7682 consisted of 

four terrace features. Site -7683 consisted of a single terrace. Based on feature type, construction 
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methods, and construction materials, the terrace features most likely date to the late pre-Contact 

and/or early Post-Contact period. Except for the historic artifact scatter alongside the road, all 

features of all three sites were stone-edged terraces which were most likely used for dry-land 

agriculture. 

 

In addition to the pedestrian survey, SCS excavated shovel probes within six of the seven 

terrace features, (given the proximity of TS-2 Feature 4 to TS-2 Feature 5, only one shovel probe 

was excavated for the pair of features), to characterize their construction and to look for buried 

cultural material. Since the subsurface testing of the terrace features did not reveal the presence 

of subsurface features or associated cultural material, feature function was difficult to ascertain.  

However, given feature typology and construction, the terraces were interpreted as 

archaeological although temporal affinity could not be assigned.   

 

Recovered cultural material including glass, metal, and porcelain was collected for 

laboratory analysis to confirm archaeological origins. Based on this analysis the rubbish scatter, 

Feature 1 of Site 50-80-14-7681, was determined to date to the early 20th Century. 

 
SIGNIFICANCE 

 

A total of three newly identified sites, State Sites 50-80-14-7681, -7682, and -7683, were 

found in the project area during the current Archaeological Inventory Survey. Except for Site-

7681 Feature 1 (the Historic artifact scatter) all documented features of all three sites were 

simple agricultural terraces.   

 

These three sites were assessed for their significance as outlined in Hawai‘i Administrative 

Rules §13-275-6. To be assessed as significant, a site must be characterized by one or more of 

the following five criteria: 

 
(A) It must be associated with events that have made a significant contribution to the broad 

patterns of our history, or be considered a traditional cultural property. 
 

(B) It must be associated with the lives of persons significant in the past. 
 

(C) It must embody distinctive characteristics of a type, period, or method of construction, or 
represent a significant and distinguishable entity whose components may lack individual 
distinction. 

 
(D) It must have yielded or may be likely to yield, information important in prehistory or 

history. 
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(E) Have important value to native Hawaiian people or other ethnicities in the state, due to 
associations with cultural practices and traditional beliefs that were, or still are, carried 
out. 

 

All three sites identified within the project area were found to be significant only under 

Criterion d, "It must have yielded or may be likely to yield, information important in prehistory 

or history."  

RECOMMENDATIONS 
 

 Based on the findings of the Archaeological Inventory Survey, it seems likely that little 

new information would be gleaned from additional study of the project area. As such, no further 

archaeological work is recommended for the project corridor. 
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July 13, 2023 
 
Mr. Ernest Y. W. Lau, P.E. 
Manager and Chief Engineer  
Board of Water Supply 
City and County of Honolulu 
630 South Beretania Street        
Honolulu, Hawaii 96843 
 
Attention:  Ms. Leizel De La Cruz, Project Manager                                                         460-00 
 
Project:    Booth Road 740 Reservoir Access Road 
  
 
Gentlemen: 
 
We, Bills Engineering Inc. (BEI) have reviewed your “Comprehensive Exemption List for the City 
and County of Honolulu Board of Water Supply as Reviewed and Concurred Upon by the 
Environmental Council on April 5, 2022” and it is our opinion that the exemptions highlighted in 
yellow apply to the Booth Road portion of this project (Attachment 1).  
 
Should you concur with our evaluation we understand BWS will complete the Declaration of 
Exemption form and DOH's Exempt Project Certification form for SRF projects for the Booth 740 
Road Reservoir Access Road Project. 
 
Should you have any questions regarding this matter please contact David Bills at 
dbills@billsenginering.com or at 808-792-2022. 
 

Very truly yours, 

      BILLS ENGINEERING INC. 

 

      By:       
       David B. Bills, P.E. 

President 
 
DBB:lk 
 
Enclosures 
 
cc: Environmental Review Program (ERP) 
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BOARD OF WATER SUPPLY 

CITY AND COUNTY OF HONOLULU 
630 SOUTH BERETANIA STREET 
HONOLULU, HI 96843 

www.boardofwatersupply.com 

State of Hawaii 

April 8, 2022 

Office of Planning and Sustainable Development 
Environmental Review Program 
235 South Beretania Street, Suite 702 
Honolulu, Hawaii 96813 
Via email: dbedt.opsd.erp@hawaii.gov 

RICK BLANGIARDI, MAYOR 

BRYAN P. ANDAYA, Chair 
KAPUA SPROAT, Vice Chair 
RAY C. SOON 
MAXJ. SWORD 
NA"ALEHU ANTHONY 

JADE T. BUTAY, Ex-Officio 
DAWN B. SZEWCZYK, P.E., Ex-Officio 

ERNEST Y. W. LAU, P.E. 
Manager and Chief Engineer 

ELLEN E. KITAMURA, P.E. ..LI 
Deputy Manager and Chief Engineer l)f" 

Attention: Puananionaona Thoene, Chair, The Environmental Advisory Council 

Subject: City and County of Honolulu Board of Water Supply's Exemption List 

Ms. Puananionaona Thoene, the Honolulu Board of Water Supply is pleased to submit 
its exemption list for stamped concurrence and publishing on the Environmental Review 
Program's web page. The final list has been edited to address the minor grammatical 
edit discussed during the Council's meeting on April 5th

, 2022. It has also been edited 
to reflect this amendment and concurrence date on the first page. 

If you have any questions or comments, please feel free to call Dominic Dias at (808) 
748-5928, or via email at ddias@hbws.org.

Very truly yours, 

E��E 
Manager and Chief Engineer 

Attachment 

Reviewed and concurred upon by the 
Environmental Advisory
Council, State of Hawaii, on April 5, 2022
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